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Triiilriiiii  TVTAIHNSHIJIE,  a  small  oountj  in  Scotland. 

-t^^^  X\     ^'    situated  between  57"  22',  and  57"  iC 

Mn«tlM    north  latitude,  and     35',  and  4°  7'  west  longitude.  . 

tad  HuMiLiMHriiig  Uw  Mmj  friA  on  tbe  noitli,  McntjihiM 
OB  tbe  east  and  nHiA,  and  the  county  of  fnverocst 
on  the  west  Its  extent,  tron  oortn  to  8autb>  is 
from  12  to  £0  miles,  and  from  cast  to  west  from  10 
to  13;  and  its  contents  arc  19«  K<]iiarn  miles,  or 
126,720  English  acres,  of  wliicli  only  abuut  a  fourth 
part  is  in  cultivutioii  ;  tiip  rt*>t  consisUn^  chiefly  of 
waites,  with  about  10,000  Bcrea  of  vood«uaturai  aad 
pbntodf  nbout  Uiree  iqunre  oiks  of  lak«i,  tnd  a 
•nwU  proportion  of  moas.  It  has  only  Tour  entice 
parish e»,  Ardclaucli,  Aultdearn,  Caldcr,  and  Nairo, 
■ii  ponfant  of  ediar  ivc,  wfaidi  bdoiw  totlie  coua- 
iin«r  Monqp,  RoM,ail1iifcnini.  Two  detached 
districts,  Ferintoah  and  Donmaglass,  belong  to 
Naimahire,  tbe  TomMr  Ijtng  near  Dinewall,  in  lloss- 
abirc,  and  the  laUer  flt  tke  htui  of  Strashaaha,  in 

tiaiHan,  etc  Along  the  Moray  Frith,  and  for  a  few  miles  in- 
ward, the  surface  is  generally  low,  and  much  of  the 
soil  productive,  being  partly  loam,  and  MtHy  clay, 
both  of  ihoni  fertile.  Farther  south  the  OOitntry 
(isM  into  hills,  containing  but  a  snail  proportion  of 
a«lllBkBd(,«adtliitchi«Ajrn  tsndy  loim  or  pmvd. 
Ihe  only  ttreHU  of  any  note  are  toe  Nairn  and  thfe 
Fixtdborn,  both  of  wlikh  it  receives  from  Inverness- 
ahiro.  They  have  a  nearly  parallel  course  from 
•outh-west  to  north-east.  The  former  flows  into  the 
Moray  Frith,  at  the  town  of  the  same  name,  but  tbo 
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latter,  beibre  entering  the  Frith,  pastes  into  the  v.i»a!^ 
county  of  Moray.  Tbe  Nairn  h,  therefore,  the  only  s««,«^ 
river  which  can  be  said  to  belong  to  this  county>  ana 
itSainoooMdanblei  but  itabankaareionaiifplaceB 
wdl  wooded,  and  it  baa  a  anall  lalnion-wliery. 
Marl  Is  found  in  several  places,  particularly  on  the 
estate  of  Lord  Cawdor,  in  tl»e  vale  of  Litic,  where 
it  is  of  an  excellent  qu.ility  ;  and  in  the  same  quar- 
ter,  and  at  Ktlrawct,  there  are  some  quarries  of 
sandstone. 

Th«  tonriiorr  oi'  Nairaebire,  exchwive  of  the  lands  luatai. 
belonging  to  the  burgh  of  Kairn,  is  divided  into 
fifteen  eslalea,  of  which  nine  are  under  the  raloa* 
tion  orL.ilCW  Sooti,  other  three  under  L.'JO0O»  and 
the  reoaidnK  dwao  above  ImSOOO;  and  a  few  wan 
isgo  the  nonber  oF  ISfedwldera  entitled  to  vote  in  the 
election  of  a  member  for  the  county  was  22.  The 
valued  rent  is  L.15,l62,  lOs.  lid.  Scots,  of  which 
about  ono-stKtti  i'-  entailed;  and  the  real  rent,  in 
IRll,  was,  for  the  lands,  L.l  1,725,  14s.  Sterling,  ' 
.md  for  the  housc.H  L.iUi.  Tht-  principal  seals 
arc  Cawdor  Castle,— Lord  Cawdor ;  Kilravock  Cas- 
tle^Bea*;  Baath^Danbar;  and  Klnaterie^— Gor- 
don. 

Tliii  coaaly  ii  further  K  ibdividcd  iiHo  furma,  forF'ssBia. 
the  mqat  part  small,  atid.  with  few  exceptions,  open, 
and  ill  eamrated,  producing  oats,  bear  or  bigg,  anil 
potatoes,  but  very  little  wheat.  Turnips  and  cloven 
do  not  yet  enter  into  the  iisual  course  of  crops.  It* 
live  stock  presents  notliing  worthy  of  parlieulur  no- 
tice. Though  the  natural  ctrcumstances  of  the  di»- 
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Mfk*.   were  destrofed.   From  the  hiebeit  aSain  of 

'down  to  the  meanest  muDicipal  eaoam,  the  prince 
raled  every  thing  by  a  hoft  of  pnUie  function- 
aiea.  But  ail  this>  authority  was  supporlad  Mile* 
\j  by  B  itnidiot;  army  organized  by  the  Fnoeh» 
which  the  king  did  not  tratt ;  and  by  a  reraniw  of 
1 6,000,000  of  ducatt,  which,  having  been  only  de- 
rived from  the  rapacity  cf  tlie  French  financier,  had, 
at  tlic  end  of  ten  yeari,  become  intolerable.  They 
fouiui,  besides,  the  dispositions  of  the  people  very 
mucli  changed.  The  Neapolitan;,  who  seldom  lik- 
ed their  governments,  had  grown  more  than  cvxr 
indifferent  to  the  person  of  their  prince,  rtluc- 
tant  to  submit  to  absolute  power*  tnd  welt  aware 
of  (be  opljr  eiibctiul  remodv  to  itineni  iu  eboie. 
But  «  ewiae,  man  pomrfuf  tlma  all  ibeMp  aniiU 
ed  in  imbuing  their  fliiedf  with  the  prindplea  of 
fiberty.  A  political  auodetlon,  known  by  tfie  tuune 
oi'  Oirljouariuii,  had  sprung  up  ir!  experienced  v«- 
rioM-i  fortuiiua  under  tJie  I'rcncli.  Al  first  it  was  do- 
.ipised,  because  its  real  object  was  yet  misunderbtood  ; 
it  was  attcrward*  6ercely  persecuted  by  Murat,  and 
finally  ('arL--iSL'd  in  vain  by  lii:>  ministers,  who  sought  in 
it  a  support  to  tits  tottering  ibrone.  But  such  a  forced 
retractation  of  his  former  steps  availed  .Murat  nothing 
ia  adrenilj.  The  nation  was  alienated  from  hiiD,  and 
hoped  to  gain  by  a  change  of  princes.  Ktag  Ferdi- 
naiid  bad,  in  a  proelanMnoo  fiwn  BnleraiOi,  pfoasiaad 
a  cofutitation,  by  whtdi  the  people  ihoold  be  Ae  »• 
i*Tf;Vn,  and  the  prince  a  tnere  (Ifpos'tlory  <if  the  laxM. 
Murat,  vanquished  and  detpairing,  attetnptpd  to 
throw  outii  lure  to  lh<!  Ncapobtuns,  by  causftip-  a  con- 
sititucion  to  be  proclaimed  t't  iv  ilu^s  beiore  tbe  Aus- 
iriaiis  occupied  thai  cjpiliii.  Clievalier  iMedici  had 
DOW  succeeded  to  Count  Zurlo,  and  alone  governed 
Ibo  state.  This  minister  felt  no  blind  part)  pre- 
jndices  against  reforms  that  had  arisen  out  of  the 
revolution.  His  objection  was  solely  that  of  miai> 
Merial  interett.  £ateenung  the  Neapolitans  to  be  m- 
tteady  in  their  wbhea,  be  woidd  not  ^ock  their  po> 
liticai  opinions,  but  ttflMr  Mrove  to  delude  and  trntf 
wHhout  satisfying  them.  Every  thought  of  the  new 
ministc-  ^v,;  ,  lu  i;;  upon  fiiiar.ce  ;  lor  the  new  go- 
vernmciii  lidd  iiiiamed  the  discharj^'O  of  enormous 
responsibilities.  I'hc  negotiators  for  King  Ferdi- 
nand, at  tlie  Congress  of  Vienna,  were  forced  al- 
most to  redeem  bi.i  crnwn  from  Austria,  at  a 
time  when  t,o  much  noise  was  made  by  the  al- 
lies about  the  doctrine  of  legitimacy  and  restom> 
lion.  They  bargamed  to  pay  6,000,000  of  du- 
cal* to  the  imperial  treasury;  1,150,000  dneata 
a  year  for  the  support  of  the  Aiiaina«  imopi  ia 
the  kingdom ;  and  1,300,000  ducaM  to  Beaidiamolr, 
ex-viceroy  of  Italy,  for  indemnities  due  to  him  hy 
Austria.  The  disgraces  and  burdens  imposed  upuii 
tiic  nation  did  not  stop  here.  Njiples  became  tribu- 
tary even  to  Rome  and  to  the  piratical  states  of  Africa. 
Rome  would  not  consent  to  satisfy  the  couscitncc  of 
the  king  without  a  Concordati  by  which  an  annual  re- 
venue of  13,000  ducats  in  lud  irai  luignad  to  the 
Roman  treasury :  thirty-six  convcnu  were  re>etta« 
Uhbad  and  richly  provided  for  by  the  state.  The 
ordinary  administration  was  no  less  tainted  with  pro> 
digttUty.   Medici,  following  the  example  of  France, 


to  prop  the  immense  authority  of  the 
crown  with  the  order  of  public  functiooarica  left  by ' 
the  French,  who  were  so  numerotu,  aad  10  diOae* 
Iv  bound  together,  bj  their  epiniont  and  iaieiiwii, 
wat  thejr  rewmblea  a  nrr  amtocraof.  Henee  the 
puMie  offices,  which  already  pressed  so  heavily  upon 
the  nation,  far  fi-om  being  reduced,  were  daily  aug- 
mented. From  all  such  cau.'ses  resulted  a  govern, 
ment  that  was  paitMve,  but  rapactoui.  The  prime 
minister  seemed  to  govern  only  to  raise  taxe.i.  The 
French  tropwtp,  chiefly  the  land-tax,  which  had  been 
always  burdensome  to  the  nation,  now  caused  gene- 
ral complaints,  on  account  of  the  extreme  depreciai- 
tion  of  com  and  oil,  attendant  upon  the  pcaOB  of 
£nropew  Thcae  chief  prediMM  «f  a  coimmr  andMlf 
agrieidtarat,  bow  maKcOy  bieoght  a  AM  of  Aa 
price  which  thn  had  held  a  few  years  before.  Yet  fbr 
a  small  profit  or  the  treasury,  foreign  merchants  waie 
alien  ed  to  import  their  corn  into  tlie  kingdom,  where 
it  sold  at  a  very  low  price,  and  almost  entirely  in- 
terrupted the  sale  of  liomc  wheat.  I  be  distress  aug- 
mented in  a  short  time  to  such  n  pitch,  that  in  Apu- 
lia, the  old  harvest  was  often  thrown  into  the  sea  to 
make  room  for  the  new  one  in  the  granaries.  The 
land  pnprietors,  rich  ^nd  poor,  remonstrated  with 
the  gomoment,  and  offisied  to  diachaigethe  ktft 
with  the  veiy  prodnota  of  the  aoil;  and  Ihoaa  m 
heeoflaing  vneqaal  totasea  and  enltare«  ttm  hmda  be- 
gan  to  be  ahandenad-x^i  laMMabie,  hut  cet«dn 
mark  of  the  nptetty  of  iha  ,go>ooim<hl  and  of  an 
approaching  rewllltloo.  The  oMbIit  was  over»pr«ad 
with  internal  custom-houses  from  one  borough  to 
another,  for  external  trade  yielded  little ;  contra- 
band commerce  increased,  and  the  amount  of  the 
loss  was  surreptitiously  overcharged  upon  the  lands. 
The  most  trifling  transactions  were  committed  to 
stamped  paper,  and  registered.  In  thort,  every 
expedient,  however  ruinous,  was  eMaeaud  goad» 
provided  it  could  affud  iaunediala  aone^.  Bf 
each  means  tiie  pablie  tMtmiaa  irera  la  duree  jeai* 
•tretcbed  to  omm  than  jn^OQlMmerdiiaalit  b«i; 
fbr  thts  aagraentatioB,  thesuh^eet  was  wmaf^,  meder- 
ntcly  speaking,  ofhalf  hl^i  real  income,  at  a  lime  when 
the  national  industry  was  sinking  into  a  state  of  un- 
precedented wretcbeilne-'-.s.  'I'liis  fiscal  delirium 
could  not  have  lasteil  long.  Tlic  farmers  were  im- 
poverished, the  middle  classes  were  reduced  to  de- 
spair; discontent  rapidly  spread  into  the  provinces, 
and  the  general  wish  for  a  reform  was  little  dissem* 
bled.  Caifoonartm,  checked  only  for  a  time  by  the 
labiat  all  aecret  societies,  which  foU 
faiioii,  nev  torn  in  doable  airaagih. 
Bat  an  event,  which  had  once  ihreatMed  lla  cs- 
T  termination,  contributed  even  more  to  its  revival, 
rhe  minister  of  police,  the  Prince  of  Canosa,  detest- 
ing the  very  name  of  French  innovation,  designed  to 
force  back  the  nation  to  the  i,tate  in  which  it  had 
been  ten  years  before.  He  considered  the  Carbona- 
ri as  MurattUet,  or  partisans  of  the  French,  whilst 
diey  are  only  votaries  of  liberty  and  enemies  to  des- 
potism, by  whomsoever  exercised.  The  seeds  of  ano- 
ther sect  adverse  to  Carbonarism  had  been  town  linee 
the  time  of  the  French  by  a  bishop,  who  wae  an  ene- 
my to  their  govemaieat. '  TUa  waa  aonqpoMd  tS  a 
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ii*fi^  t^eciea  of  luyaluu,  tlie  dregs  of  the  people,  chiefly 
^^i''^'  riotert,  who  had  participated  in  tiie  countex-revo- 
latiooary  mMtacres  of  1 799.  They  a»umed  (be  oune 
of  CaUeraJ.  The  minuter  of  police  exerted  all  bii  ia- 
'  fliaoioe  to  rally  tlwai  with  myiterioua  rites  and  si^;Ht 
•udlnnDMaMnjof  them  as  he  could.  Id  a  little 
time  their  nuMbeiB  MCldtd  (iQ>000^  md  thqr  ««v* 
generally  belimd  to  bo  nady  to  Ml  ima  the  Ckrbo« 
nari  or  Mursttites  on  the  ni^  of  Ho^rTlwiwIay  18)6, 
and,  rettewing  the  example  oftbe  SicSiim  vespers,  to 
masstcre  them  "v.  r  tl)i  country.  'Hie  imnuiLT, 
thus  becoRte  ma^-ur  ui  iul-  state,  cuulU  luvc  ruiuiitu,d 
it.  nLXording  tn  hU  own  will.  But  the  horrible  plot 
wa.<  »j)on  iliscovert'd  ;  and  Medici,  who  profe^d  quite 
different  politics  and  was  tlicn  qU  portciJul,  caiwid 
tbe  miaktcr  of  police  to  be  boinJicd  ii>  Lucca- 
Tint Medki  wvod  tab  oounMj  ftocu  ^  dreadful  civil 
wart  tho  BMr  oociaiiot  won  ouU/  dimoied,  «ad 
MM  mnk  iMo  oMi«M»  Bat  tbe  C«booari,  who 
wen  nmo  of  thair  dioMt,  oad  bad  uoittd  moro 
eloicly  tboB  oter,  wotda  no  ame  aepame,  alW 
hnving  once  raltlcd  for  their  common  defence.  Kay, 
three  yi'ars  wuru  siiilicient  to  draw  into  their  aeeo> 
datinn  all  the  active  part  of  the  people,  and  to  con- 
'  vert  the  rest  to  their  poliiic.il  religion.  Whellier  by  tl>e 
lapae  of  time,  or  by  thv  rcccot  fjcample  of  the  irt  e 
constitution  of  Sicily  having  been  overturned  at  one 
blow,  it  had  beooote  evident  that  the  promise  from  P«- 
lonwwM  nere  atate-cnift  to  buten  the  fail  of  Murat. 
TtniMllllXii,  Jwlj^iiiilt  ihnBnetii  a  arrnni  enough  in  the 

 ^"9csorX/«cce  and  Bari,  reminded  the  king  of  hi* 

,  with  bold  and  reiterated  retaoostrancea ;  and 
i  a  eomtitotion,  togothot  with  tha  npolof 
Ao  hnd^,  witbi*  •  ceittto  tam.  Tbatc  p^itwni 
being  disdained,  the  town  of  Leece  roae  io  a  commo* 
tion  (1817)>  and  notlung  was  wantii^  to  a  rcvola- 
liou  but  support  t'rntn  the  other  proviuctJi.  liut  liie 
cause  of  Caibonyrisni  "\w  yet  noulicr  bo  sirotij;  nor  so 
unanimous  as  it  became  soon  ;:r.i  r  ,\  urds.  A  new 
aect  had  sprung  from  il,  which  t^ccned  to  incline 
more  to  democracy,  and  was  much  spread  amoag 
the  lower  claaacs  of  people  in  the*  provinces  of  Lecco 
and  Bari.  This  sect,  by  introducing  licentiouuaia 
aad  fjotoDcc  in  poj^olar  opiniooi^  lUndod  and 
ftoMod  die  party,  and  noil  bMuaeadHenB  to  ^  beat 
btentioned  of  the  patriou.  On  the  first  newii  of 
General  Church  having  marched  with  some  troops 
ngaiiist  Leccc,  a  few  hundreds,  of  the  new  sectaries 
toolv  to  arruSj  and  overran  the  euuniry  in  bands. 
The  Governtiieni  commander  easily  diverted  or  ijuel- 
led  ibia  tusurrection.  By  dexterously  availing  hiia- 
adf  of  tbe  discord  of  the  palrioU,  and  showing  ibfl 
moderate  they  had  notbiogto  fear  from  hitn,  he  sue* 
4Madod  in  uuiuiijug  agrattmuiy,  and  subduine  the 
BMl.  AU tb««nMd««rapwwGiibBdi>naiVftUuiii» 
Md,  and  oevenl  wora  pot  10  deatbj  or  GflMBCd  in  tha 
Bidltao  ishuidt.  But  discontent  had  crept  even  into 
the  army.  Most  of  tbe  military  having  been  trained 
'i  '  :  ' <  1V<  when  there  were  tio  boufids  to  fortune 
iiua  hoia-ur  lu  their  profession,  were  impatient  of  the 
restored  j;overtunent,  which  used  soldiers  niAy  to 
keep  down  the  people.  BesideSi  tbe  tnol-administra- 
tion  ot  the  war  minister  (a  German  officer),  the  pe- 
nury af  tbe  finaofiei^  tbe  joalooay  of  the  Ai«tdw«,  asd 


the  partiality  of  the  king  tomzda  tbe  military  who  r*. 
turned  with  him  from  Sidly,  had  greatly  injured  tba ' 
•ray,  aad  divided  It  into  two  i^lamo  portiaa.  TUi- 
hoftile  dkpoaitioo  WW  aooB  tpnadto  tbo  iMNional  ai> 
TanHgrbyanatO  patriotiediiefs,  the  principal  among 
^bam  waa  WilUta  PEpfi.  This  general  had  been  die< 
poaing  aUra  for  a  revolution,  during  two  years  that 
ne  held  the  military  cooimaiid  in  the  provincca  of 
l  oRgia  and  Avellino.  He  had  fornu-d  there  no  baa 
th.Tn  10,000  mditin,  chietiy  corojio«c<i  of  small  land- 
proprictor^i,  armed  and  clotiicd  ut  their  own  ex- 
p«nce,  aad  commanded  by  the  country  gentlemen, 
who  were  exasperated  against  the  rapncit}  ot  tha  ud« 
minrstration.  Such  a  militia  was  wcU  quali&«l 
acownphnhing  a  revohition  j  yet  tbqr  were  ttderattd 
by  tba  prima  miaisier,  on  accoont  of  the  giaat  aaru 
tricsit  widMMt  aar  expence,  he  di«v  from  Smn  t  for 
ahiry  had,  hi  •  abort  tim»,  scoured  the  country  of 
the  bmidyit!,  who  arc  ever  swarming  in  tluri;  kiair> 
dom.  Thtif  to  save  nioi>ey,  urtns  were  entrusted  to 
that  very  class  which  wus  most  interested  in  national 
reform.  Sii  lapit.il  i<n  ermr  of  licfpotic  policy  may 
weU  charuciurue  the  itdminittraiion  of  ^iedici  as  en* 
tirely  fimineiaK  I'.very  thing,  tbereforo,  liattrned  tO 
a  revolution,  when  the  news  anivod  ef  (be  aw«^ 
ment  at  Cadis.  Thi«  example  baaiahed  fnm  the 
multitude  all  remoiaing  doubti  la  to  aimim.  I( 
uught  the  chlelbbow  to  act:  and  hi  a  nannal  tpi- 
tit  of  ioMtathm,  they  cboao  tbe  constitution  G*  the 
Coctoa  tot  *^  nodd.  Thk  constitution,  more- 
oear,  accTMi  d  i<>  he  the  only  monarchical  one  fixed  ui 
one  effort  by  the  reprcsfciitativcs  of  a  frreat  iiation, 
.and  still  unnnpairc!  l>y  the  abusfs  nfpoMernnd  time. 
The  patri..!.'-  iww  bi^an  earnestly  to  tliink  upon  a  ge- 
neral movement.  \\  illiani  Ptfpd,  considered  as  the 
ciiiel  o(  the  entirprisw,  communicated  liis  pinn  to 
somo  superior  officers  of  his  division,  and  a  few 
citizen.^.  They  agreed. that  the  general  abodd, 
under  pretence  of «  muster,  awmblerOn  tboSMboF 
Jipne  (1 820)^  his  tQ,000  ailitia  ak  Avdlnio.  whan 
be  waa  to  be  hmBcdiately  rdnferced  by  fire  regi- 
meats  cf  horse  quartered  at  Foj.'i;ia,  Nola,  Noccra, 
Averta,  and  Naples,  and  by  all  the  armed  patriot* 
of  (he  two  Piincipati  and  Cnpilanata  :  a  camp  was 
then  til  be  forratd,  and  a  petition  s,  nt  to  the  king', 
dcinandini;  the  constitution.  The  signal  bein;:  llius 
given,  no  doubts  were  entertained  of  a  general  and 
ready  support  from  all  the  provinces.  But  owing 
to  the  want  of  leaoiution  of  one  coloaal,  tfaia  plan 
tailed.  The  general,  judging  it  conTeaient  to.-d»> 
ky  hi*  daijga  fer  a  abort  timtt  went  to  Vrngtm, 
wbtn  bo  had  been  repeaie^Dy  called  by  the 
ment.  But,  in  these  perplexities,  Morelii,  a  y  i  - 
lieutenant,  unexpectedly  departed  from  Nola,  on 
tlie  night  of  the  Ist  of"  July,  with  ]:iO  horse,  and, 
iiiarchinj:  to  Avellino,  threw  down  the  irauntlet. 
I'lin  revnlution  had  been  long  smcc.  ripe  in  the  minds 
i>t  tiie  Neapolituiis,  and  the  departure  of  Morelii  waa 
only  the  signal  for  its  accomplishment.  At.the  (irat 
intelligence  of  his  mardi,  Poena,  AfcUino,  and  S» 
lemo,  took  up  arms,  and  onj^aMdlho  Spaoisb  CO^ 
Aa intrencbea  camp. «ai  filmed  JMTtihd 
mimtoaaliaia  m  the  atnmg  paaaH  of  MaaiaftKt^ 
thithar  nilitia,  tbe  palflota»  and  laoat  of  the 
1 
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It&niliag  amy,  flocked  from  all  directions.  General 
P£pa  itt?iiig  dafemtcd  the  practutioiu  of  the  cabinet, 
kf  iMA  h»  «M  fldil  obttnieted  in  the  capital,  led 
■pn  troopt  to  ihe  camp,  and  took  ibe  com- 
of  tbe  whole.  The  govcraoMDt,  awakined 
from  iu  dumber,  had  tiiudf  «ttef  led  foroe.  G*> 
Dttals  CarrafcoM  add  Ambcanot  w«n  lent  vitk 
•oma  trooij":  againtt  the  constitudoqal  camp,  wbQit 
Generals  Caai()aoo  and  Nuazianto  were  to  attack  it 
rearwai  lis  from  Solofra.  Ihit  aJl  proved  vain.  Cam- 
pano  uas  bravely  repi'lle<l  by  the  coosUtutioualists, 
led  by  Colonel  Deconcilj.  Carrascosa,  pcrcciimg 
tl^  luajority  of  hi*  ^oopB  mpie  inclined  to  jo(|U  tlieir 
comrade*  thao  to  BgbMpiwt  IImb,  woalo  not  ha* 
sard  a  battle.   The  goTeniiiMnt,  now  despairing  of 


opportunity  for  rtMing  Upper  Italy  by  surprise  had 
nearly  vanished,  when  the  unfortunate  revolution  of  ^ 
Sicily  broke  out. 

Sicily  is  tbe  only  country  in  Italy  where  Uie-Ceudal 
aristocracy  is  still  strong.  This  iaitad  bad  escaped 
Fnach  ^^l^i<^ftien  to  iiiU  «nder  that  ef  the  EogiUt, 
wIm  lieve  qpvbaled  Beoifaila  with  the  principJet  •( 
liberty.  Kavcrtheless  the  Sicih'an  constitution,  given 
in  1812,  left  the  power  of  the  House  of  Commona 
in  the  hands  of  the  nobility.  But  even  the  few  be>' 
nefits  which  could  have  accrued  from  English  ajsccn- 
dnncy  were  lu«t  by  the  ct>n»titution  being  abolished 
as  soon  as  it  could  b«  dispensed  whh.  Medici  at- 
tempted, in  I  HI  9,  to  introduce  the  French 
stntion  into  Sicily,  but  the  nobles  gcnenlhr  i 


ettccceduu  by  force,  recalled  him,  and  prepared  it-  such  innovations,  and  the  people,  thsaegh  tmele* 
«elf  taaaUsQr  tbaipatiaa.  Tbe  oauit*  indeed,  mada  my -ajainetlhe  jwto  of  ihe  WaaaaBtaae^  iibimMhI 
a  kit  eflnt  to  diwt  die  itonn  by  •  teyal  proolw.  mv  teriMaNc>  Aftev  die  tewMian  «b  ttai  sMar 


Uft  elbrrto  dvpart  die  itonn  by  •  teyal  proolw 

of  a  constitution  to  be  settled  iii  eight  days.  But 
this  state-expedient  could  not  deceive  men  to  whom 
no  cliwce  wAi  left  btft  ijutwecn  llie  scafTi.id  and  suc- 
cess:— The  proposal  uos  rLlused.  Tiic  capital  was 
in  commotion.  Tbe  Kinj;,  yielding  to  the  cutreaties 
of  his  oldest  friends,  consented  at  la&t  to  tlio  consti- 
tution of  the  Cortes.  Secret  protestations,  however, 
era  aald  |o  bate  baao  addreawd  from  tliat  very  mo- 
■tOMt.tf  dke  iveflMttpmms  of  Europe,  ascribing 
diateBDeeiaieB  (9  aiera  fbioa^  and  iavalidaliDg  it  in 
a»  Ite  eooiequeocw. 
The  whole  of  this  rcvoladoa  was  breast  about 
I  the  io  six  days,  with  a  facility  and  mildiieai  that  profed 
.  the  public  mind  to  be  ripe  br  6e*  hiititBtieee  -  Bat 
l5«wCo«a-''"=  royal  personage*  were  not  so  easily  consoled  for 
lutioBuid  their  low  of  poutr.  The  Kin^;  .«honcd  this,  by  re- 
the Awtiiui signing  the  government  to  hi;,  »on  I'riiice  Francis, 
'  ~  who  assumed  i!ie  tide  of  Vicar  of  the  Kingdom.  The 
eoBStitutional  camp,  lj,000  strong,  was  raised  at 
t,  and  marched  to  the  capital.  Many  or- 
Goeuaitted  in  that  camp.  An  egregious 
bMO  10  iatnnt  power  to  persons  whose 
lifea  pad  fbrmaei  WIN  not  itaked  M  tbe  lerolulica. 


Fbrtana  )B0 

eaoatitationalists,'thao  the  diMnpointed  amUtioui 

•pints  of  the  decennio  awoke,  and  laid  hold  of  Ihe 
first  places  of  the  state.  Count  Ziirlo,  who  had  per- 
secuted the  patriots,  ami  who  had  seconded  various 
changes  of  power  and  principles  reappeared  at  the 
helm  uf  the  state.  His  co^(.a^ucs  lud  been,  like 
bin,  tbe  courtier*  of  Marat,  and  liitle  cared  for  tbe 
new  liberty  of  their  cotuitry,  if  ii  van  to  be  ptcaerv- 
ed  at  the  cost  of  their  personal  danger  andaacri* 
Aeai.  Abnott  all  the  encei*  civil  and  nilitaiytweN 
kftin  tbe  pawHiinii  «f  aeatef  meo  ee«HUnedi» 
change  aidea  from  the  fiafabibed  to  tbo  eHWiibaa, 
A  nrolutioa  which  had  been  diaa  deftctite  m  decl- 
sioo  at  home,  farther  menaced  from  abroad. 
Austria  soon  evinced  a  profound  resentment  ut  llie 
revolution  of  Naples,  both  by  diplomauc  prntt  sta- 
tions, tuid  by  rejecting  the  new  Neapolitan  envoys 
as  the  representatives  of  rebels.  '  From  tlie  begin- 
ning tlies*  true  patriot*  had  no  other  chance  of  suc- 
cess than  to  have  invited  all  liolious  to  arms,  while 
the  Austriaas  were  still  weak  in  Lonbardj.  Bot  tbo 


the  Pharum,  the  Spanish  conititution  had  scaFce^i 
been  proclaimed  at  Palermo,  when  the  chief  Sicilian 
nobility  in^iipated  the  people  to  proclaim  Sicily  in- 
de[K;udei!t  ol  X«ple».    The  Neapolitan  j;arri«on  of 
Palermo  beiuj^  rurious]\  attacked  by  the  mob,  and 
overwhelmed  with  stunet,  boiling  oil,  and  other  mis-i 
•iles  thrown  from  the  hou»i'$,  .surrendered  at  diaors-' 
tion  aller  a  dreadful  contest.    But  the  Sicilian  1 
lity,  aftf  r  tliey  had  allured  the  people  fay  the^ 
of  independence  frsm  Kiqp(a«»wbeiawitblbejr  ( 
«d  their  desien  oC  lo-eetablisbMig  ditt  arittoeratie 
ciMialitiitiep*  fDoodibBa  la  was  easier  to  ndta  tban  to 
guide  •  eettiMk  Fir  the  people  prodtnoMdiodB* : 
paodence^  and  the  eonttitation  of  tbo  Cortes  cut  oS 
the  heads  of  Princes  Aci  and  Caiolica ;  and  even  whilst 
following  their  aristocratic  leaders,  menaced  them 
with  the  axe.    At  last  General  I'lon-stan  Ptp6  »m 
sent  into  Sicily  nhh  a  .<quadron  and  (jot'O  troops.  Ho 
landed  at  MLS^iij.a,  defeated  the  revolted  Pnlermitans 
at  Termini,  and  obliged  Palermo  to  capitulate,  de- 
livering the  city  from  a  state  of  the  most  friglilfnl 
anarchy.    But  that  capitulation,  which  yielded  to 

 _.   tbo  ladapMideata  tbe  aeparataon  frooa  Naplea,  which ' 

totboridooftbe  thnr  bad  baao  vMbk  to  get     force,  was  looa  an- 


new  govemaaent 


nailed  by  tbe  MaapnUtaa  Bubament.  The  (general 
was  recalled,  new  troops  were  sent  out,  and  I'alenna 
was  held  neither  in  friendjiiip  r.or  cniniiy.  The  ma- 
jority of  the  Siciiiani,  liowcver,  seemed  to  decide  the 
question  against  indcpendanco  bjr  eeodbig  dipBtleB 
to  represent  them  at  Naples. 

The  Parliament  had  now  an.-embled  at  Naples,  and 
received,  on  the  1st  of  October,  the  constitutional 
oatli  of  the  king.  The  liberty  of  Naples  was  to 
dflfODdjunea  tbiaaaaamblj.  The  Spaaith  ooastita- 
tioB  had  beeo  giiote^  caeepting  the  aeceaMtfy  al- 
terations to  bo  aaltlad  by  the  rmrcseatativea  m  its 
adaptation  to  the  Two  SSeillM.   Yet,  at  the  bottom  - 

uf  this  [iroviio  fro:u  l!ic  iiiurt  .1  lir-ii'ii  t.i  in-. 
trcaM-',  ai  mucli  |  Ofsiljli',  tin:  eiiustiti:tii)ual  pur.cr 
of  the  (.'ro«  n  by  u  scrvlie  i'arliimient.  The  ministry 
had  endeavoured  to  intiuencc  the  elections;  but  the 
name  of  /urio  wan  so  unpopular,  that  the  slightest ' 
suspicion  of  interference  had  been  Sufficient  to  ex- 
clude a  candidate,  whatever  might  be  biB  cxperieaee 
poUie  afiyoi  Tbe  people,  aatpocllBg  no  aobi- 
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NmiM  lumever,  had  been  trcurreil ;  aad  bad  a  patriotic  mi* 
,  1        nistry  guiui  d  ihc  nation  might  have  been 

jjjj^^  or  wouid  have  sunk  willi  liciiour.    To  traus- 

g  _'  fer  Uie  aeal  of  governtneot  into  Calabria  without  de- 
lay ;  to  mnowc  tbe  j«t  uidiroken  tint  carp«  troin  but 
Germano  into  the  nidiUe  provinces,  and  to  collect 
bahiwl  tlMU  all  Ike  iBaoHOtta  of  the  cnrpa  ofF^ 
tbtre  to  Ix-HtltiedcuoawcwitHine^wmnMUffea 

Uiftt  seemed  as  practicable  iis  tin  y  were  aJvijable.' 
Under  suuli  arranytracnts,  ilit  u./;ival  of  the  enemy 
,  in  the  capita!  mi^'ht  have  proved  the  coimnence- 
Bent  of  bis  ruia.  An  iiuai«iu«  town,  and  four  ci- 
ladela  bald  by  oadonal  forcai :  tbc  almost  impreg- 
Mld«  tatutm  «f  Gmm  belHnii  an  anajr  50,000 
4b  die'lSitaat;  widi  CaUria'  b  fanunelioii* 
FnUament  calKng  to  arms  a 
ttllf  •aOgiHiiary  and  revengeful ; — ibeW  won  < 
cks  almost  insuperabk  iigain-t  the  cucce«a  of  the 
iovadvrs.  Moreover,  the  i'lcdmoDtese  revolution 
breaking  out  soon  ;i(ter,  wtniUl  have  plactd  the  Aus- 
triaot  between  two  &tea,  aiid  spread  the  nattoaal  war 
from  one  extremity  of  Italy  to  tim  other-  Tfaut  tbe 
UaHaaiwiNiUliMrobcanpafba^at  tliishouraninde- 
pendantaadfreeoatioo,  «rat1ea«t  iighiingtobeomv 
ao.  Bat  scarcely  six  days  bad  elapsed  from  the  action 
at  Uieti,  nlicn  the  co:nni&nduni!i  of  the  divitiona  and 
rc};in>ents  in  the  catup  a*.  San  Germano  were  requir* 
ed,  by  ao  ordier  oi'  tlm  day,  to  IcMoe  addreatcs  in  the 
name  of  tbe  army,  to  tbc  general- io^ief,  request- 
ing bia  to  aupport  «o  kaow  not  what  authority  of 
tba  «a§cat|  diftteot  from  the  constitutional  one. 
Th«  anjr-itaa  giwto  uadentand,  that  the  c.iritai 
■ad  amnl  prtnacaa  kad  fidlcn  a  prey  to  anai  ci  y, 
while  they  rtmained  as  if  plunged  in  tiupor  and  con- 
kternation.  The  first  plan  of  the  court  steim  tu  iave 
been  to  march  the  tirst  cnrps  to  Naples,  and  to  put 
down  the  cooiUluiioii  niili  tiic  same  national  forces 
wUdi  bad  sworn  to  defend  it.  But  as  a  strong  feel- 
jo^-of  •ralaotwics  was  «vinoed  bj  aone  ragimenu. 


A  T 

the  royal  gtiuds  were  directed  to  protest  spcnly 
against  nil  rebistanct  to  the  i'l'is;,  and  this  the  ef- 
fect of  dispersing  tbe  rmt  of  tbe  troops.  Tbe  ficst 
corps  had  scarcely  decamped  froon  Mignaoo,  and 
begun  to  retreat  towards  tba  Vokumo,  when  suddenly 
it  disbanded.  Hie  royal  glHOds  oaly,  6000  stroogb 
w«n»  kqit  to  tbeir  battMn  .  Umdiimf 

np  m  tlw  fertreitaf 

tebiuovu,  atul  begnn  to  fire  upn,  the  i  u^tr  s.  All  waB 
confusion  in  the  capital,  l  iic  I'aniaineiji  lu^t  more 
than  hall"  t  -.t:-.  [m  tnbers,  and  ail  ita  antbority.  The 
mob  only  waited  the  arrival  of  tbe  disbanded,  soldies* 
to  run  to  plonder  and  outrage ;  whilst  murderera^aak 
J«t  iooae  npoB  tha  oiaat  deicmioed  iiatdolat,ta 
vait  tbam  fraai  maUng  any  effort  to  ralriax  Iht  pobw 
lie  fiMfnae.  One  member,  wbo  bad  tbe  eanaagi  tomt 
«it  lor  Cdrivia,  in  order  to  rally  tfie  bralcen  mdn 
of  tbe  patriots,  was  put  to  death  upon  approaching 
Eboli,  by  asaassins,  who  there  muted  hin  urrivaL 
Twenty -lour  other  roemhcrs  remained  in  the  Parlia^ 
meot  to  tbc  last,  appealing  against  perjury  and  fo» 


reign  injustice,  and  offieriog  an  honourable  but 
Jeta  emua^  to  tbeir  ceuatrjr.  Jo  a  few  daya,  the 


fatowea,  the  anoial,  Ika  aiiwaltfeo,  the  navy,  the 

caphal,  Sicily,  and  whatever  yet  remained  to  tbc  na* 
tion  for  its  defence,  was  delivered  up  to  the  Aus- 
trians  by  the  executive  power.  Ot  the  patriot, 
banted  donn  in  all  directions,  suuu;  took  shelter  im 
Spain,  Greece,  and  the  Ionian  Islands,  bat  tbe  great*- 
er  number  tell  into  the  bands  of  tbeir  eoeiucai  Tha 
nation,  forsaken  by  ita  guides  «M  Utrudk  wUlk  mto^ 
nislNMBt,  and  aaade  «b  icknm* 
With  regard  to  tbe  aotoel  state  «f  the  Two  A'efllee, 

it  is  enough  to  say,  ttust  all  the  injustice  and  niiserieji 
which  can  fall  upon  a  conquert  d  people,  puniih  their 
jnhnbitaiUj  for  nut  having  hotter  dclended  tbeur  moat 
valuable  rights.  Upprt^on,  tiowever,  cantMi  oooao^ 
lidate  that  absolute  power,  which  hat  ao  loagar  a 
foundation  in  tlie  nanooal  ienttineiaie. 


NATION^,  LAW  OF. 


lUcu  ill-     In  tike  uaning  of  the  word  Law,  three  principal 
«oiv«d in iiic ideal  are  inroiwed;  that  of  a  Comoumd,  that  of  a 
tstm  Lavi  Sanction,  and  that  of  die  Authority  from  which  th« 
command  pRMseeda. 

Every  law  imports,  that  sofnething  is  to  be  donet 
or  to  be  If  '-'i  ii:ii'rii;e. 

But  a  Luiijiiiiiiul  is  impotenr,  unless  there  is  the 
patter  of  euforcinj;  it.  The  power  of  enforcing  a, 
command  is  tbe  power  of  intliciing  penalties,  if  the 
cotnmand  is  not  obeyed.  And  tbe  ai^dkaWHj  oC 
tlwpenelliet conilitatca tbe  Sanction. 

iWe  iiSMre  iSBeai^  la  eonveybg  an  eueteoa- 
ccption  of  ttie  Authority  which  is  necessary  to  give 
existence  to  a  law.  It  is  evident,  that  it  is  not  every 
toinn.and,  cnt'orceil  by  penalties,  to  which  we  ihould 
extend  twdi  a  title.  A  law  i»  nut  cunbued  tu  a  hin- 
gle  act ;  it  embraces  a  clsss  of  acts:  it  is  not  coofin- 
ed  to  the  aois  of  ooe  am  i  li  eabncet  those  of « 


oommimity  of  men.  And  tbe  authority  from 
it  emanate*  must  be  an  aathority  which  thst  omdi>ii» 
siit^  are  in  tba  baUt  of  obejing.  An  autlvo^  to 
wbiek  only  a  tempniary  obedience  is  paid,  does  not 
«enie  up  to  the  notloD  of  that  authority  which  is  re« 
quisite  to  give  cxLsteiice  ;  j  '  ■.^  .  Itn  flm:-,  iluj  iih:i- 
mands  of  a  hostile  oriuy,  coujniiitmg  plunder,  would 
be  biwii. 

•  Tbe  coodituuis,  whidi  we  IiaTe  iJhis  described^ 
wauy  all  be  ^ibly  traced,  in  ibe  kwa  which  ga> 
ftinmaota  Uy  down  for  the  comAWdliaB  lo  whMb 
Ibejbeionf.  There  we  observe  M^«BMr«a«if;  tbsiw 

the  punithment  prescribed  foi  its  violation  ;  end  there 
ihe  comman^itig  authority  to  which  obedience  la  ha.- 
bitually  paid.  j  ii<  •« 

Of  these  oondilions  how  many  can  be  said  to  bo-  ^  ."^j^- 
long  to  anj  ibiic  inrlwded  tnder  the  term  I^w^iif'**'!*''  . 
^atioaa;  ;^iwUw«i 
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fMtit  Ry  that  term  is  understood,  somethiag  whicb  ei- 
ther does,  or  whirh,  it  n  suppoaod,  ou-^ht  tobindtlM 
OOoduct  of  one  nntii  n  l  iwardll  another. 

■   But  it  i»  iMii.  uiiiiiTstijuJ,  tlut  one  nation  hM  a 
r^t  to  command  another.    When  one  natiofi  can 
be  commanded  by  Another,  it  is  dependent  upon  thut 
other ;  and  the  laws  of  dependence  are  different  from 
Which  ire  are  at  present  considering.    An  in* 
at  nation  would  resent,  instead  of  ulie]ring,a 
delivered  to  it  br  another.  Ndlmr  tm 
l»piO|wrljr  beMid«  ^  muom*  takis  ■uragM^^ 
fwanbC'llMN  In*  to  «m  imNlwr  aeteraltjrs  Ar 
irlnii  did  tbey  ever  combine  in  any  such  preMfi|ii« 
'  tioof   When  did  they  ever  combine  to  vmdleate 
the  violations  of  thetn  ?    It  is  therefore  dear,  that 
the  term  Command  canoot  be  applied,  at  least  in  the 
ordinary  sense,  to  the  laws  of  nation!^. 

In  the  next  place,  it  would  not  seem,  that  any 
thing,  deserving  the  n  ime  of  Sanction,  belongs  to 
them.  Sanction,  we  have  already  seen,  is  puni»h- 
■lent.  Suppose  nations  to  threateh  one  another 
with  puni»hment,  for  the  viotatioB  of  uy  thing  un- 
dmtood  to  be  a  laM'  of  nation*.  To  pmisb  tm- 
bUm  Miparioritj  «f  aUength.  For  the  strong,  tberc>- 
ffaftt  (Im  kir  of  mlions,  may  perhaps  have  a  sane* 
MIV'^  ^  weak.  Dut  what  can  it  have  as 
agumt  the  atrong  {  Is  it  the  strong,  however,  or  ia 
it  the  weak,  ly  wTiom  it  i«  most  liable  to  be  violated? 
The  ansH-er  is  obvious  and  undeniable.— As  against 
these  from  whom  almost  solely  any  violation  of  the 
laws  of  nations  need  be  apprehended,  there  appears, 
tlicrcrure,  to  be  no  sanction  at  all. 

If  it  be  »iiiid,  that  iieveral  nations  tuny  combine  to 
give  it  a  Mnciion  in  favour  of  the  weak,  we  niipht, 
lor  a  practical  amwer,  appeal  to  experience.  Has 
it  bem  done Have  nations,  in  reality,  cnmbined, 
•0  oonttantly  and  steadilv,  in  favour  of  ton  law  of  na- 
iiOMj'M  10  create,  bjr  on  certainty  of  pimiikaent,. 
«a  osorpowwing  mttn^  to  «n{iMt  |io«iii,  lo  ilMMb, 
fnai  to  vioiatioBf  Far,  ■*  ibo  bm  agidnat  iMirder ' 
would  hsva  no  afcMjr,  if  tlw  ptnutbrneot  prescribed 
wefe  not  appllod  oooo  in  My  or  a  hundred  times,  lo 
the  penalty  against  the  violationa  uf  the  law  of  na- 
uo«»  can  liave  no  efficacy,  if  it  i»  applied  unsteadily 
and  rarely 

On  the  mode  in  which  it  has  been  applied,  we  may 
appeal  to  a  great  authority.  Montesquieu  says— 
"  Le  droit  public  est  plus  connu  en  Europe  qu'en 
A$i6i  oependant  on  pent  dire  que  les  passions  des 
princes — la  patience  des  peupbea— la  flatterie  des 
ecrivaina,  en  ont  corrompu  toua  lot  prkcipes.  Ce 
dMit,  tet  ip'il  est  aujourd'hui,  est  unc  science  ful 
Inroad  an  prmcci  jusqu'A  quel  point  ils  peafilnl- 
wltr  k  justice,  sano  clwmsr  Mitinldi^''— >if£kf. 
Pknanes,  XCW.) 

■  To  go  i  liitiL-  deeper,  we  may  connidcr,  wlietf.i  r 
the  interest  ul  iiacions,  that  which,  in  the  long  ruu, 

gC'Vi  -i:     them  all,  con   fVfT    [iroihji      r  ;:i  m  '  j  1 1:  ,ition», 

Iroca  v,liich  an  effectual  sanrtirm,  ol  the  nature  in 
que»tinn,  cnn  hr  evjiccted  In  proceed.  That  they 
vould  derive  tome  advantage  from  the  general  ob* 
aervatioo  of  those  naxima  which  have  been  called 
Immm  of  iMition%  frbroioot  M'aro  lllo  poinila  upon 
irUeh  the  gteoMr  nmt  «f  tfeaatim^cnMl  bo  de- 
'    -     MlMo»m%  himmi,«i  WW « adh. 
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tance,  and  witfi  the  mind's  eye ;  they  are  speculative,    law  of 
rather  than  sensible.    The  inconveniences,  on  the  ^*»*™*- 
other  hand,  which  must  be  felt,  from  any  niovcmrnt  ^  ^"^^ 
to  lend  I  !li  rr  to  the  law  of  nanon-.-,  are  immediate 
and  fofniidable;  the  whole  train  of  the  evils  of 
arc  almost  sure  to  arise  from  thcra.    The  latter  < 
of  impressions  must,  m  general,  be  far  more  power* 
ful  than  the  former;  and  thus  the  interposition,  in  fa. 
Tour  of  the  law  of  nations,  will  generally  be  •htrntied* 
A  iHKioli  it  often  but  too  easily  stimuMod  to  noko 
war  it  icteataoot  of  InlttriM  done  to  itidi:  Bat  It 
Mkt  Willi  too  aiiidi  ooolMtt  vpOB  tiko  tqjnria  dobo 
to  ottwr  Mliooa^  lo  iMmr  mr  gioit  chonoe  oTiDcoa- 
vonionoo  (hr  Ao  fodreti  orthaai. 

Besides,  the  object  is  to  be  gained  by  the  means 
of  combination.  But  the  combinations  of  nations  are 
veiy  difficult  things.  NattoM  tonUj  ofor  eonlmo 
wtthont  quarrelling. 

Again,  all  nations  ought  to  combine  for  nn  object 
common  to  all.    But  fur  all  nations  lo  combine  in 
any  one  enterprise  is  impossible.    Suppose  a  prince 
to  have  violated  the  law  of  nations,  it  would  be  ab> 
surd  to  suppose  that  all  the  countries  on  earth  sbotdd 
lYo  to  punish  him.  But  if  not  all,  what  it  to 
i  Who  aUH  ooaio  Atwiid;  who 
I  By  those  who  ivo- ooodomned  to 
tbo  iOdiifiea^  la  nhat  proportkm  on  t6a  oontribtt> 
tioootoboandol   WIm  k  to  albrd  tbo  gicaiett, 
and'vrho  naay  enme  with  the  least  i 

It  is  unnecessary  to  pursue  any  farther  the  analysis 
of  this  extraordinary  hypothesis.    It  ia  evident  from 
what  bit  boon  aaid|  ibat  it  it  fall  of  i 
lities. 

Are  wo,  then,  obliged  to  con.sider  the  maxims  or 
rules,  which  paiis  under  the  name  of  Laws  of  Nations, 
as  utterly  without  force  and  inflaeaee;  and  the  dis. 
course  which  is  made  about  tbonj  laere  aibotatioa 
and  impertinence? 

Not  wbtdtjr  ao.  It  it  of  «te^  that  tho  OnUnovj  ?n-  The  only 
tarootmo  of  aotloiia  aibonM  be  condacted  aceording  upciiwi  ap. 
to  certain  forma. generally  known  and  approved ;  be-  J5['j'Yj'«*tf 
canse  they  wilt  be  observed  on  all  occasionn,  when  y'^as^  u 
there  is  no  particular  niolive  to  viol;ite  them,  and  tbr  popolas 
will  often  prevent  disputes  which  might  arise  on  fri- ••«««••• 
volous  occasions.    They  rcsciublc,  in  thi.s  respect, 
the  ceretnonio!  of  a  court,  or  the  establibhed  forms  of 
polished  society. 

The  objects,  however,  which  are  understood  to  bo 
embraced  by  the  law  of  nation*,  art  of  two  , 
The  first  are  those  minor  objects,  wbicb  partalwi 
of  form  than  of  sub»iance.    'I'he  other  am  al^tett 
which  deeply  oliMt  hunMBitj.  Tb«t  ihaio  ok  «tt^ 
tain  iatMWHt  of  aaiioai,  whiofa  it  woia  good  to  bam 
ooaaidefed  at'lliiiri|gbu,  and  of  which  it  is  inlioiielT 
to  bo  dOtlrtd  tKot  ihe  violation  could  be  prevented, 
ii  most  true.    Bu"  if  liii-im  nt  law  ha*  no  penally  an- 
liexedtoit;  if  the  weaker  party,  who  is  wronged, 
has  no  means  of  redress,  where    it  m;<v  br  ^'diilj  it 
the  advantage  of  such  a  law  >    Dr  where  tbt  [iro- 
priety  of  calling  that  a  law,  which  15  only  a  derlara- 
tion  respecting  rights ;  violated  by  the  mere  power* 
ful  party  with  impunity,  at  rfkoa^MidlO-aa  gf«at  an 


exteB^  «t  be  pleaaet  ? 
Thoto-ii  Mill,  however,  a 


er,  which,  though  it 
at  of  a 
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Mjmit  combination  of  ct.iti^"^,  apnliet!  ro  vinriirafe  a  rioklion 
of  the  law  01  naiioas,  j«  iiuL  vtiihout  a  great  sway  in 
human  afiairs;  and  which,  U  it  U  very  nearly  the 
whole  of  the  pow«:f  which  can  be  «pphed  to  secure 
the  obMrvation  of  that  law,  deaerrea  to  be  carefully 
cootideMd,  Ibat,  by  diUjr  •ppreciatiog  iu  efficacy  in 
thb  iiwortaat  ifiw*  w*  any  neither  tnut  to  it  where 
it  wiH  diivmoiM  oar  vtfuewiaa,  nav  a^glect  ttn 
UK  of  it  vraere  it  may  be  tamed  to  oiwuilog*. 

That  the  human  minr!  is  powerfully  Mted  upon 
by  the  approbaiiou  or  cli*approbatioo,  by  the  praise 
or  blame,  the  contempt  and  hatred,  or  toe  love  .ind 
admiration,  of  the  rett  of  mankind,  is  a  matter  oi  lace, 
which,  howeVer  it  may  be  accounleJ  for,  in  beyond 
the  limita  of  diipMetioo.    Urer  the  whole  field  of 

morality,  iritb  tM  exception  of  that  narrow  piffe  tuoua  lociety,  hare,  from  their  infancy,  uMociat* 
•hkh  ie  prolecttdbf  pcitdk«i,i4iiihe«alf  pOMT  «d  the  idea  of  owrtain  octlono  with  lU  UifimMibla 
wMeh  bifida  to  good  ceadaet,«klnadonaMB-fl0rM>  MotiauBta,  and  all  tiw  adTaMiigw  nUcli  flowitoni 

able  and  uncful  to  man.  It  ia  evident,  abo,  that  where  the  favourable  sentiments  of  mankind ;  aod,  on  the 
there  h  aot  great  inequality,  it  is  a  power,  the  binding  other  hand,  have  aaaociatcd  the  idee  of  certain  other 
force  of  which  must  Ik  r  i  i  ^  rily  ^reat.  Because  actioiu  with  the  unfavourable  sentiments,  and  all  tbo 
every  individual,  considered  to  liimscit',  i«  weak  and  disadvantages  which  How  fro<m4he  unfavourable  sen* 
helpless  as  compared  with  the  rcit  of  the  community,  tiincnts  ol  mankind;  so  painful  a  feeling  comes  in 
UnleKs,  therefore,  he  can  prevail  upon  tliew  to  ab-  time  to  be  raised  in  them  at  the  very  thought  of  any 
sUiii  from  iaiuring  him,  he  must  be  expoaed  to  un-  such  actjoo,  that  they  recoil  from  the  perpetratioo 
Uautad  eulEHiiig.  AadiCoo  Iba  otbornaadibe  eaa  of  eren  io  caaei  in  which  tbqr  my  o«  pac&ctlf - 
pronul  open  tbeoi  to  eeaabiM  in  dotag,  or  in  dnfaw  aoeureagaiDatany  unfavounibk  MntbaanCa  of  aan* 
ing  to  do  him  good,  he  is  put  in  the  ««r  of  receiv>  kind,  which  it  might  be  calculated  to  inspire. 
lag  perpetually  the  greatest  advantages,  tits  motive.  It  will,  we  apprehend,  upon  the  moat  accurate  in- 
therefore,  to  obtain  the  favourable,  and  to  avoid  the  veatigation,  be  found,  that  this  is  tlic  i  nl .  p.m  er  to 
unfavourable  r^vd&  of  the  metubcrs  of  the  society,  which  we  can  look  for  my  coDsidi^Tublc  ^ajic  iiun  to 
m  which  he  lives,  is  of  the  highest  order.  But  he  the  laws  of  nations  for  almost  Du  only  |hci>h  of 
COB  (^tain  their  favourable,  and  avoid  their  unfa-  punishment  to  which  the  violation  of  them  can  ever 
vovnible  MDtiments,  only  by  abstaining  with  scrupu-  become  amenable  ;  md  tiH)  oaiy  security,  therefore, 
lout  Made^fWMD  doing  My  tniiuy  to  tbeot  and  ofa-  which  maoUnd  can  aoer  anjey  for  (ho  braafit  wbkli 
■aiviog  aO  nicih  oMidei  of  condaec  aa  an  calculated  laws,  well  coaiiiwid  ftr  tUa  pwpoae^  anigiht  bo  cal> 
to  bo  McAil  and  agreeable  to  them. 

The  nlue  which  men  set  upon  tbeae  fbvoimbla 
regards  of  the  persons  among  tv  liom  they  live,  is 
strikingly  manifeittcd  by  some  of  the  most  ordinary 
forms  of  their  disc(nir>e  and  behuvioiir.  What  is 
more  esteemed  than  character  i  What  injury  reckon- 
ed mora  deap  and  unpardonable  than  that  of  the 
man  wbo  asorts  himself  to  take  away  unworthily  any 
part  of  tho  (q>utation  of  his  neighbours  I  But  what 
bduoaoter,  if  not  the  title  to  Sio  fitvouiablo  Mnta. 
ncnt  of  other  men  t  And  what  !•  the  kaa  of  diane- 

ter,  but  tli-j  1.1  pinion  of  other  mrn  ,  that  we  do  no:  r!r- 
.  serve  thobc  iavourable  seniuutiiU,  with  whicli  tUy 
have  been  accusloiucd  to  regard  us  ? 

Ueoour  and  eihame,  lho»e  emotions,  the  intensity 

of  wUch  is  proved  by  so  many  pheaomena  of  human  as  compared  with  the  rest  of  tho  ooenMai^i  ii  tbo 

libi  are  but  the  feelings  which  attend  upon  those  most  expoeed  to  receive  good  or  evil  io  oonaeqeenoe 

dlAnnt  situations.   Whao  •  IMB  finds  himself  in  of  their  favourable  or  Qntisvourable  sentiaMDlat  ead 

possession  of  the  loff^  the  aateaw»  and  adeuntloDoC'  that  he,  on  tbo  olhar  haod,  who  ia  the  noit  powov* 

those  by  whom  bo  ia  wnroanded,  he  is  fllled  «Mi  fhl,  a»  coaiipaiwl  with  diCMi,  ia  tho  laaat  aspaaedto 

that  delight  which  the  belief  of  ili<  ki  i  urr  p  iv-f  '^^inn  receive  gOMOT  OvU  hi  CCMCqMOiOO  of  thoaa aantt*' 

of  a  great  source  of  bcnelit.  l  uiuHst  iinl  in  itisiui  L  menlB. 

hi:  13  fearless,  dated,  and  coniiiiiTt ;  iIjl-  principal        When  r.nn  iirt'  i;t'Ar]y  urion  equality,  no  one  has 

characteristics  of  that  state  of  mind  which  we  dcno-  any  chance  of  inducing  other  pe9ple  to  abstain  from 

minate  pride.    When  he  is  conscious,  on  lh«  other  hurting  him,  but  by  his  ahtianing  frcun  doing  hurt 

basd^  of  having  forfeited  in  any  degree  the  favour-  in  any  way  to  them.   He  haa  no  means  of  iodoctng 

aUe  aentimenta  of  those  among  whom  he  Uvea,  he  tbena  to  do  bin  ony  acts  of  service,  but  by  their  a)P» 

wdttn  that  depteaaioa  which  tlio  loaa  of  •  highly  peoMion  of  fccetvtog.  tinaor  me$»  at  aarfico.Aw» 

valaed  posMwion  it  cakalated  10  craatai.hoMMCib  biak  Ee     thefcfac)  ioteoad^  mtanNed  lit  iM 


in  soote  degree,  to  look  forward  to  his  fellow  men 
for  good,  and  feels  more  or  less  the  apprehension  of  »wewa 
evil  at  their  hands  ;  he  fears  to  prove  how  far  their  ^^*>^ 
disapprobation  of  him  reaches,  or  to  excite  them  to 
define  it  too  accurately  for  themselves;  he  hanga 
down  hia  head,  and  dares  not  so  much  as  look  them 
in  the  face. 

When  MB  m»  favourably  aitaatad  Ibr  lwnii§ 
those  Impioaieni  deeply  stnwk  i  or  fltote  ceiraet^ 

speaking,  when  those  combiuUioos  of  ideas  havo 
consistently  and  habitually  been  preaented  to  their 

minds,  the  aasociation  becotnet  at  lait  so  Indi&toluble 
and  suoQg,  as  to  operate,  even  where  the  connec- 
tion among  the  things  themE^elves  may  not  exist. 
When  persons,  who  have  been  educated  in  a  vir- 


ciilatedtAyfcw. 

It  b  in  toe  naict  place  inetmbent  upon  ns  to  in*  Wtat  da> 
quire,  what  dependciit'o  can  In-  \:\.u-i.d  ujion  tliis 
curity,  in  the  set  oi  (.aaci  now  uridtj'  tJutiai.i<jration  i^^J^j  •mm 
and  in  what  circumstances  it  is  calculated  to  act  the  popu!« 
with  the  greatest,  in  what  with  the  least  efiica<^,  to*  wnction. 
ward  thia  important  end. 

A  power,  which  it  wholly  darifod,  from  the  good 
which  may  follow  tbo  ibTOorable^  the  evil  which  may 
fflllew  the  unfavourable  sentittonta  of  aMHikiad,  wiU 
act  roost  efficaciouBly  upon  him  wbo  u  the  moat, 
least  efficaciously  upon  him  whn  i  tlit  l>>ast  exposed 
to  receive  good  and  evil  froai  the  muaediate  inclina- 
tion of  his  fellow  men. 
It  seems  to  be  evident,  that  ho  who  is  most  weak. 
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being  gtnaaO*  bdieved  of  him,  that  be  it  a  man 
who  if  CWefbl  to  alMtain  from  injuring^ 
IMAt  I*  exert  himself  to  do  ^erriccfl  to 
Ibe  caw  is  e: 
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this  important  ame,  H  remains  to  m*  •Imu  are  the 
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ii  lifted  high  above  ottare.  In  tbet  cMe  be  tm 
poiieHU  neaas  of  protection  against  their  hurtful 
■en,  pemrfb]  means  of  obtaining  their  nerTicet,  al« 
together  independent  of  hi-  cn:-il:ict.  .Tltf^-i  ilirr  in- 
dependent of  his  dupnsition  ciliier  Lu  ^bslaiu  Uuui 
bearing  them,  or  to  render  them  service. 

So  far,  therefbre,  as  good  conduct  arises  from  a 
man's  dependence  upon  the  stntiracnls  of  others  ; 
ami  from  this  is  derived  tbe  moral  power,  to  which 
alone  the  term  moral  sanction  or  obligation  can  pro* 
perlj  belong ;  the  security  for  good  conduct  m  apt 
to  be  lessened,  in  exact  proportioo  as  any  one  li 


I  ebofo  the  lefol  of  those  compoaiag  the  ww 
Ibe  eooHMHltrt  If  any  oiso  peiMaaia  liiaolnle 
;  «f  ttM  cowwnnity,  he  is  aol  Aae 
laO  depeodeaoeapoilthea-teBthiMBta.  Tndiii, 

or  nearly  in  this  situation  18  every  dei^pot,  hnving  a 
well  estabtithed  authority.  So  far  as  a  man  i»  edu- 
cated as  a  despot,  I )  e  i  ;.n  therefore  have  but  few  of 
those  associations,  un  Aiiich  n  conduct,  beneficent  to 
Other.*,  depends.  He  is  not  accustomed  to  look — 
(or  the  services  which  he  needs,  or  tiie  evils  which 
he  apprehends,  from  othera— to  tbe  opinion  which 
they  may  entertain  of  the  goodoesa  or  badness  of  his 
conduct,  ill  cannot,  therefore,  have  that  salutary 
mln  of  aasociatiooB  Iron  ao  evil  act  to  the  coadaoi* 
Mtory  aentheeate  of  manldad,  and  from  the  eon* 
ieaiBetoij  aentimenta  pt  maaUiMl  to  the  forfeiture 
of  en  Aoae  delighu  aad  ediiBtaget  wbich  spring  to 
bim  firom  the  opeialtoa  of  tfaoir  favourable  reguw; 
—associations  whfdi  in  men  favourably  situated  be* 
ooroe  at  last  habitual,  and  govrm  tlir  conduct,  as 
it  were,  mechanically,  wiihotu  ,l:  v  distinct  recur- 
rence to  the  corr-i .]  jLiu  I  >  uj  i  ri  the  thought  of 
which,  neverthe!c<i!i,  iltm  isaluiarv  and  ennobling  sen* 
timent  ultimately  depends,  aM  IhM  wbUh  V  Iias 
been  originally  derived. 


inferences,  bearing  upon  it,  wbicb  we  ai«  eetitled  to, 
draw  froflo  tbem.  wie  h 
tbe  oelf  power  wfakb  cbb  opeiaie 
lawa  of floiMiia  {  bi  olberwarai^  to  ivwatd  or . 
anj  nation,  aceording  aa  it  olteya,  or  diaebeys'tbem, 
is  the  approbation  and  disapprobatioa  of  mankind. 
It  follows,  that  tlic  restraining  force  is,  in  this  case, 
determined  by  tl>e  associatiorus  which  they  who  govern 
it  may  have  formed  with  the  approbation  and  disap- 
probation of  mankind.  If  they  have  formed  strong  as* 
I  'ji  J  itions,  of  ajdeasurable  kind,  with  the  approbation, 
strong  associaUons,  of  the  pautful  kind,  with  the  dis- 
approbation of  mankind,  the  reatraining  force  will  be 
^oat  i  if  they  have  not  formed  such  associations,  it 
wfll  be  feeble  and  insignificanc  It  has,  however, 
^M0f%  that  tbe  raleie  of  • 


l.»w  of 

Vatise*. 


If  such  is  the  situation  of  the  despot  whh  tt^jui   greatly  de{ 


edf  or  wlrteowtkelii  can  baw  tbeae  asaodatioas  ia 
bdt  a  W17  low  d^groe;  aa  diose  alone,  who  are 

placed  on  a  level  with  the  great  boJv  of  uilu  r  i.-  n. 
arc  placed  in  circumstaocca  calculatcti  lu  produce 
them,  it  is  only  then  in  countries,  the  rulen  of  - 
whicli  are  drawn  from  the  mass  of  the  people,  in 
other  words,  in  democratical  countries,  that  the  sanc- 
tion of  the  laws  of  nations  caa  be  expected  to  ope- 
rate with  any  considerable  effects 

Having  thtis  ascertained,  what  is  the  power  which  wta;  u  rr- 
restraias  from  violating  tbe  laws  of  nations,  and  what  4}""^''  'V^ 
tbe  description  of  rt&rs  upon  whom  its  restraiBiBg^|^j^]§^ 
font  is  the  greatest,  we  are  next  to  inquire,  by  what tfgM  lit 
expedieata  Me  force  of  it  omj  bo  faiaeil  to  i ' 
eat  pitcb,  and  the  grcateit  amm/t  of  twaefiTaiay' 
be  oetlfed  from  it. 

It  it  sufficiently  recognised,  that  whatever  is  in* 
tcr.drjit  to  jiriiitui  I-  LLi.y  effect  as  a  puniilii^.i  :if,  pro* 
dueca  It  in  a  gteuler  degrct,  in  proportion  aa  li  ope- 
rates with  greater  precision  and  certainty.  'I'hu  in- 
quiry, then,  regards  tiM  msaos  of  giving  preciMOo 
and  certJUDty  to  those  sentiments  of  tbe  world,  00 
which  the  binding  power  of  the  laws  of  nations  so 


to  these  important  associations,  it  is  in  a , 
al  degree  the  situation  of  all  those  wbe' 
that  species  of  elafadttt.  In  ■■  Atiitoan 
try,  for  example,  a  conntry  fai  wbMi  there  b  great 

inequality  of  wealth,  those  who  possess  the  hirge  for- 
tunes, arc  raised  to  a  great  degree  above  any  chance 
of  ri  Luivinf:  rv'l,  or  of  Standing  deprived  of  any 
good,  bt,cau&s;  the  great  mass,  the  lower  orders,  of 
Uieir  countrymen,  think  unfavourably  of  them.  They 
are,  no  doubt,  to  a  considerable  degree  dependent 
upon  what  the  people  of  their  own  class  may  think 
of  them :  and  it  is  accordingly  foimd,  that  those  qua- 
lities and  acts,  which  are  useful  to  that  class,  are 
formed  into  a  particular,  an  Aristocratical  code  of 
Btwality,  which  is  very  effectually  saactiooed  by  the 
Ibfomable  and  imfinoaiaMo  tewtiewnia  of  tbe  Aii^ 


tecNtieal  body,  attbe  MBW  tfaBetbatltheweaOngw 

ly  different  from  cbat  nore  eniat]^  aad  all  oempre* 


faensive  code,  on  wliieh  the  bapmoaoa  of  the  greatest 
ntmber  depends,  and  to  wUcIl  itaw  Ibe  epllfaot 
moral  in  propriety  belongs. 
"  " '  *  oftbeibCM 


Two  thmgs  are  necessary  to  give  precision  and 
oertaintr  to  the  operation  of  laws  within  a  cotnmu- 
ai^.  Tbtt  mwt  ill  a  ttrirt  dtrtflmiaaiiffii  of  irhat  rbe 
hw  li^  die  aeoMi4»  •  tribeoil  to  ooaatftuiad  ea  to 
^cld  prompt  aad  aMwate  execution  to  the  law.  It 
ts  evident,  that  these  two  are  indispenslble  requisite!. 

V.'it!-jii'it  t!lfni  rui  [iruiiltii  :,  can  tiperatC  wi'Ji  t'li^lur 
prttiftion  or  ct'it^ualy,  Aud  the  case  Lvidtudy 
the  same,  whether  wc  speak  of  the  laws  wli  cli  segu- 
latc  the  actions  of  individual  and  individual  within 
the  state,  or  tliosi-  wluch  rmoklB  ibo MllOM  «f  000 
towards  another. 
It  is  obvions  to  remark,  in  tlie  iirtt  place,  that  with 
'.  to  the  laws  of  nations,  not  ooe  of  Ibflie  two 
iiequisites  has  ever  yet  baAsvosiA* 
^       It  baa  neither  been  determlBed  wjuttmibm 

cognizance  of  the  vloiatiocs  of  them  em  been  ea»> 
stituted.   With  respect  to  the  last,  not  so  mttob  aa 

the  iik-a  of  it  spems  to  have  been  i  nturtaincd.  And 
with  respect  to  tbe  first,  though  much  has  boen  writ* 
aen,  ItbaaboeaaiiMiot  wboUy  in  ibe  wi^ef 


Digitized  by  Google 


12 


NATIONS.  LAW  OF. 


of 


tW  a  Cook 
of  lnt«nui> 
ti<ml  Law. 


Matiini. 


and  geoeMl  diwoane.  Hardly  a  nogle  leeurate  defi- 
nidon  hm  yat  been  appKad  to  aov  part  of  the  subject. 

H«re,  tben,  ire  come  to  what  is  tMmmlf 
grand  Inquiry ;  aamelj.frsi,  What  eaif  be  done  to^ 

wnrds  iluilning  the  lawa  of  natbr.j  ?  and.  .ttco'ulfy, 
W 'jdL  Cikti  be  done  towards  providing  a  inuaual  tor 
yl(  Idirig  prompt  and  accurate  dcclsinni  in  conformi* 
ty  with  iheoi in  other  words,  for  applying  with  tba 
greatest  possible  efficacy  (he  opinion  of  ihe  wofld  fbr 
I'estniining  Uie  viotation  of  them  { 

lo  Ihe  Artide  Jusiivbomnob,  to  which  it  is  ne- 
fjfye  v»  htm  to  imrit  «ro  iiavo  wfficuiQily 
It  appear,  that  tho  faondation  of  all  l«*  ia  tha 
constittiiion  of  rights.  Of  two  parties,  unlets  it  is 
previously  cietirmmed  what  each  sliall  enjoy,  it  can 
never  be  determined  whether  one  lias  impro|  er  ly 
disturbed  the  enjoymeot  of  the  other.  To  determine, 
liawever,  wh«t  *  *^)*7>  ^  dCMOmiDO 

bis  rights. 

Now,  then,  with  regard  to  nation?,  theqatttioa  is, 
what  oiwbt  to  be  eoottitulcd  righu}  or  in  ether 
wQirda,  lArt  would  it  be  deilrdrie,  fer  ilio  good  of 
mankind  upon  the  whole,  that  the  several  oatioaa 

should  respect  as  the  righu  of  each  other? 

'I  it  m  pretty  obvious,  is  one  of  the  roost  ex- 
tensive of  all  inquiries,  far  exceeding  the  limits  of  an 
;irticle  in  tlic  present  work.  Wc  can  attempt  iiltlc 
more  tlian  to  show  the  way  ia  which  the  inquiry 
nay  be  carried  on. 

In  the  Article  Ju>ts»aooiNci.  we  have  eodea- 
vowed  to  dear  up  tho  eseanii^  which  in  laglaletiaii 
can,  wkhout  leading  to  canAHioo*  bo  alone  attached 
to  the  term  Righu  ;  and  vrehave  tbete  likewise  aeeti, 

that  there  arc  bat  t«  o  classes  of  object*,  i-  « 1  icli  in- 
dividuali  con  have  rights;  namely,  Thinj^s,  ina  i'ti- 
ions. 

The  case,  we  believe,  will  be  found  the  same  with 
leaped  to  nations.  They  also  can  have  rights,  in 
aothioR  bat  Pcteoni,  and  Thiaga.  Of  ooane,  it  foU 
lewcb  that  ihey  eao  receiee  hijorf  in  noihiaf  but  in 

Fkraons,  or  Things. 

The  inquiry,  however,  with  respeet  to  the  rtghta 
of  nations,  is  not  SO  simple,  a«  that  witli  respect  to 
the  rights  of  individuals ;  because  between  indivi- 
duals, subject  to  thcsatnc  system  of  laws,  the  Ic^-isla- 
turc  recognizes  no  »t«te  of  ho»iility ;  hut  bctweeo 
nations  (here  is  the  State  of  War,  aud  the  State  of 
Peace,  and  the  rights  which  are  understood  lo  belong 
to  nations  are  different  in  these  two  different  states. 
In  the  state  of  war,  nations  rccogniae  in  one  another 
eery  few  rights  respecting  either  penoni  or  ihiags ; 
they  Icill  tb«  one,  and  take  and  doilroy  the  other, 
with  little  other  limit  than  the  want  of  ability.  In 
tin:  sMtL  '-if  peace,  thev  respect  a«  r.^'!u^  t(irjgi[-,f: 
iu  ont-  utiother,  ntitrly  the  some  tbiugs  which  are 
constituted  rights  of  indMdndai  by theocdiaaiy 
tcms  of  national  law. 


things  which  H  wwU  bedediriile  ihiladionaMd 
r^pectaslbo  li^M  of  OBO  anathavi  in  the  ii«aer 


\v)uu3hout4    We  thdl  begin  with  the  coaaidaiation  of 

LXl  AS  ICl^hti 

in  Um«.'  of 

Fowe.  peace. 

Anif  Jirtt,  of  rights  with  respect  to  things.  At 
Uie  eubject  of  the  rights  of  nations,  things  ougr  be 
^—"-1  into  two  aortii  thngi  bakngnvto  aoma  iii* 


dividual  member  of  the  natioDi  aod  tUoga  bdonging   L*v  of 
to  the  nation  in  iie  ooUectie^  or  corporate,  capacity,  ti*"'^^ 
Thoee  xieiM  ia  thinga  wfaioh  tho  natkm  guarantee*  .^^^^ 
to  fli  indlvMoal  menber^  withtB  tho  nation,  it  would  JyJ'i'T!' 
hp  i!p5:inb!c,  iviih  !iur Jl\  any  (  xccption,  thet  nations  vkliali 
snouid  rc§pecl  in  rtgur,!  to  ciiie  anoLher ;  that  those 
things,  for  example,  which  tlie  government  of  the 
country  to  which  a  tuan  belongs,  would  regard,  and 
would  compel  all  its  subjects  to  regard,  as  ba  pro> 
perty,  the  gOfemoieoU  of  all  other  oountriea  ahooU 
respect,  and  coatpd  all  their  auhjaeli  to  laapect  aa 

OWUIUJill  tjm 

Then  are  two  atatee  of  dienmaUncea  in  whCeh  ' 

questions  may  arise  between  nation!;,  respecting  the 
property  of  their  respective  subjects.  The  fimt, 
wliere  the  properly  in  question,  when  the  csute  of 
dispute  arises,  is  witlun  the  country  of  the  individual 
to  whom  it  belongs:  The  second,  where  Ihe  proper- 
ly has,  by  its  owner,  been  previously  remeved  into 
the  country,  with  wiiich,  or  some  of  iho  inbahltaaia' 
of  which,  the  diapute  hi*  ariacn. 

1.  Tho  fint  Mt  er.dieonwtancec  exlata  between 
two  cnnimunoaa  conntrkat  the  bordering  inhabit - 
antsorwhieh  are  neighbours  to  one  another,  and  muy, 
.i,  an  ,  other  neighbours,  infringe  tlie  properties  of 
ojic  ar. other.  The  proper  mode  of  settling  (he»edis- 
putes  seems  to  be  siithcier\ily  ob*iouii.  The  rights  of 
the  party  complaining  should  be  adjudged,  accords 
ing  to  the  laws  of  Ihe  OOontry  to  which  he  belongat 
But  tho  par^  mad  or  ffoieeiiled,  aliould  be  anrtn* 
able  only  totha  Uibanaia  orihecoannjtowhlehbo 
hdengsj  that  ii  to  aay,  the  qoeation  should  be  tried 
before  the  tribunals  of  the  ccmotry  of  the  defendant ; 
bi.t  t!ic  ilLf"ii  tion  .it"  !he  right  in  question  should  be* 
ijken  Ironi  the  luw  of  lJ»e  country  lo  which  the 
plaintiff  belongs.  It  mi^ht  in  some  case*  be  coove- 
nietit  for  countries  in  this  situation,  to  agree  in  coq- 
stituting  a  common  judicature,  appropriated  to  thMD 
di^putca,  to  ceoaisi,  for  examide,  of  two  jMd|M%  ona 
of  eaofa  oooatry,  i*kh  i^owar  to  dioio  a  ihlM,  when 
th«r  eauld  net  agraew 

The  in)wy  oonplained  of  laay  be  capable  of  rc. 
dress  by  a  remedy  of  the  nstun  i  f  a  civil  suit  mere- 
ly :  or  it  mi^  be  of  that  more  atrocious  sort,  thett  or 
robbery,  {ar  wUoh  tho  laaicdy  of  punlahnent  it  re> 
quired. 

-  It  woold  appear  that  punishment  ought  to  he  ap« 
poftioncd  according  to  the  laws  of  the  couottv  to. 
which  the  naitj  who  has  incnrrtd  it  belongs.  What* 
ever  wonldbo  the  pnniahmcnl  deemed  fee  the  of* 

fence,  if  eoannitted  agaust  a  man  of  bis  own  coon- 
try,  such  a  pucilshnient  lie  ouglu  to  sustain,  for  tha 
offence  agaiimt  the  nun  of  the  other  country.  The 
<|'jeslion  of  pLiiiiahraent  is  here  undtrstood,  extra-  ■ 
neous  to  that  of  coinpeoMitiun.  This  ought  always 
to  be  made  to  the  party  injured,  where  it  is  rapahia 
of  heiag  otade,  and  io  a  case  of  proficrty  it  is  alwaya 
MiMMat  if  net  bj  dm  SodMr  of  the  injury,  from 
want  of  propeity,  or  other  oaaaa,  at  leau  by  tha  go* 
eonmant  or  the  eouatiy  to  whidi  he  bdeoge. 

2.  Where  a  man  has  removed  h'n  property  from 
bis  own  into  another  country,  there  seems  no  peculiar 
reason  why  it  should  be  re^^lated  by  any  other  laws 
than  those  of  the  country  lato  which  be  has  remov. 
«d  tt{  why  Iho  rigbti  wbidi  it  oonfaia  ahanld  be 
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Otbpr^d^i^  (lerermineij  «r  tk»  vUltbB  flf 
Otherwise  putiighed. 

We  have  now  conttdcred,  thoagli  in  a  very  general 
iuanner  (aad  our  hmitt  preclude  u«  from  attcmptiog 
any  thing  more),  the  mode  in  which  nntions  should 
Mgtm  about  the  rights  of  one  another  (in  other 
ra  thej  should  establish),  in  as  far  aa 
«f  individuals,  belon^ng  to  thein^  ia 
After  fiwnropertif  of  iitdividoal^  MT 
l««n«ir'««'to  fe«  MMiMnd  ai  n^riog  iIm  pMMS 

There  is  more  difficulty  in  detennitiing  aditl.ii 
destnible,  as  iaternaiinnal  law,  upun  this  partol  ibB 
subject,  than  in  tiiat  which  n  ^^'.^Tda  the  property  of 
iniiividoaJs.  It  is  desirabiu  thut  the  pcrutns  of  the 
inhabitants  of  every  covintry  shoald  receive  protec- 
tion, according  tn  the  laws  of  their  own  country. 
But  it  is  nUo  de«irablc  that  each  injin  kIiouIiI  su>taiD 
puabhoieiu  according  to  the  lawi  of  iiia  country :  and 

with  one  another. 

The  inconvenience,  however,  smow  M  gfWMiV 
in  pennilliiv  the  inhabitMiti  «f  amt  ttmttf  be 
punished,  eoeording  to  the  kwe  ef  anttheri  thea  i* 

ICKviiig  inhabitanu  of  one  country  to  the  same 
measure  of  pmrecUon  against  injury  to  their  persons 
ir  ^1)  till  iMliuUitant.4  of  other  countrit-r,  as  is  afforded 
to  lilt  iiiij.ibuants  of  those  countries  by  their  own 
Jaws.  Many  caBC»,  indeed,  u«ny  be  concern'.,  in 
which  lhi»  U  a  nn-ufcure  of  protection  which  aii  rea- 
sonable men  would  allow  to  be  inttdcquaste.  In  such 
cascf ,  however,  ihc  only  remedy  scums  to  be  the  for- 
mation of  a  compact,  by  whicii  a  mode  of  proceed- 
ing, agre«d>le  t«  the  sentitncnts  of  both  parue%  may 
be  pOMliie^  peawribod.  This  latter  expedient  ia  of 
course  extnaeeiB  to  that  equitable  canMraction 
which  ought  to  be  oniformly  applied  by  the  trii- 
buMkla  of  Me  aeootry  to  the  injuries  perpetrated, 
bf  dKae  whom  they  may  have  to  judge,  upon  the 
ie^itnla  of  another  country.  If  an  inbuiMM  ef 
Fsnia,  foe  Momple,  should  force  oow'bralb  down 
the  throat  of  on  inhabitant  and  native  of  HInJoiitan, 
the  tribunals  of  Persia  should  nut  puntih  thu  out- 
rage, aa  they  would  punish  one  I'cminn  for  making 
another  swallow  the  sume  liquid.  To  the  I'crsian  it 
would  he  a  tritHii^  ii>jury,  aiid  more  tlian  a  trifling 
puaiahment  would  not  be  rectuiied.  To  the  Hindu, 
It  would  be  one  of  the  greatest  of  all  conceivable  in- 
juries. It  ought  to  be,  therelorc,  piit  upoa  tit*  same 
footing,  with  ao  injury  of  an  e«wl  di^giee,  dooe  to  a 
Fenieai  the  mmm  ef  the  fagnv,  net  the  extauMl 
Ml,  abeaU  l«  llie  ib^ef  eeoiUentet  aad  whM* 
efir  the  pnfahDent  which  would  be  r~nrilad  emiintf 
e  TtanEla  tat  an  ef  the  greatest  tnjuriee  aTwtichhe 
could  be  gtiilty  to  a  Persian,  the  same  ought  to  be 
inliicted  upon  him, for  thi»,  one  of  the  grcateil  which 
be  could  occasion  to  a  Hindu. 

Besides  the  cases  in  which  a  government,  as  repre- 
•entatiso  of  the  country,  ni:iy  be  injured  through  the 
individuals  wbo  lire  under  its  protection,  theru  are 
cases  in  which  it  may  be  injured  wuon  directly. 
Cettaio  thiqui  baleag  aa  property  to  the 
aey  individuals 
of  the 
fco-awgc 
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juries  in  that  capacity,  tl 


tljv'iiiL't  Iroiil 


those  which  af-  ^•■•f 
n»ese  are  the  ^f"^ 


feet  thum,  as  private  iudividuals. 
cases  to  Trjilnh  ir  nair  feiiiiw  that  i 

t^tiOO. 

Those  things  which  Ixilnng  to  government  as  good&  Tiir  I'mpir. 
and  chauets;  its  moveables,  for  examploi  or  the 
lands  whicb  it  holds,  as  any  individual  boIdathoBi,  iaSL 
the  way  of  an  estate ;  there  aeema  to  be  no  reason  for 
eeesidering  as  subject  to  aay  other  rules,  than  iheae 
eivUcable  to  thapie^Md  aheHMit  vhMi  balee(  le 
indsTidaala. 

Of  other  itbinga,  tboae  to  iHiich  any  govemeMnt 
ean  dabn  a  right.  a«  repraaiwiative  of  «  nation,  oiutt  • 
be,  either,  first,  PoitioM  ef  luad*  er*  aeeeodly.  PM^ 

tion«  of  Water. 

I.  The  questiooa  which  re!,iie  t  o  'he  riglits  which  Doi  iinimi 
any  nation  may  claim  in  nay  [mrtton  of  land,  are''^^''' 
questions  regarding  bour;;la  m  -  ;  and  tlie^e  involve 
the  whde  of  the  qucstioos  respectijig  the  acquisition 
of  dominion. 

To  have  any  standard  for  detenniniiig  questions 
witli  regard  to  don^nion,  the  difierent  modes  vf  ac> 
<|Biiiegdeihiiee,«Matbaieeoge»wKl;  theae  which 
an  pieper  le  beaUeawAeiHlieipected  by  other  na- 
tions most  be  diatingtiiihed  from  tboae  wliidi  aieia^ 
proper,  must  be  accurately  defined,  and  the  de6Bi» 
tioos  made  known. 

For  this  purpose  it  is  easy  to  perceive,  that  the 
^ii-nt?  proK-cM  18  iKJCL  Ei  i  y,  iliui  t  ir  the  detinition 
ui  rights,  described, at  some  luugLh,  iu  the  Articlo  ia 

this  woric.  catttled  JautnmamOM/.  ta ■  wMeb.  we 

mu^t  again  refer. 

It  ia  necessary,  according  to  that  example,  that 
the  events  which  are  io  be  considered  ft*  giving  com- 
aaaioeaKiK  to  a  right  of  dominion,  and  those  which 
are  to  be  considered  as  putting  ao  end  to  it,  should 
be  fully  enumerated,  and  accurately  defined. 

lliiB  ia  the  first  part  ef  the  pieoeN.  The  other 
part  k,  l»  tliwinyiiih  the  4WereBt  itgntt  ef  da» 
aiaieai  Hheie  ie  •  doqunioo  which  is  perfect,  which 
iadodea  efery powOT over  the  ai^ject  in  quetiicin,  and 
leaveii  nothing  farthtr  to  be  acquired,  a  liviiuiiium 
pieiium  :  there  is  aL.o  a  dominion,  which  is  but  the 
corantencenient,  a.s  it  wcro,  of  dominiu:i,  und  includes 
the  !>niaiie6t  postiblc  fragment  of  ^  full  dominion. 
Thcbe  arc  the  two  extremes  ;  :uid  between  them  are 
various  distinguishable  degrees.  All  these  should  be 
fully  depicted,  and  accurately  defined^ 

When  any  of  thoac  event*  ooeim  which  are  to  be 
oonaidered  as  giving  cemusewfwsnent  to  rigbl%  ift 
aftaa  haoMM  (Set  t^r  eieaaeeapaaiad  bjr  cUaiMp 
■toapahSi  IhaiMhe  rigbt  th^  weidd  ««iicrwiae 
aeamfc.  lad-  laadM  the  dominion  less  than  full. 
Thaai  drenaUBMie  eogfat,  alao,  to  be  completely 
cDumeratedt  eadtherpeaarofeadi  Mheeoceiaiely 

defined. 

If  were  done,  an  ioternation:,)  code  woiUd  be 
C4ia9pajed,  in  whidi  the  rights  ut  dominion  would  be 
accurately  defined  (  and  to  determine  any  question 
about  boundaries,  or  about  the  degree  of  dominion,  ^ 
nothing  farther  would  then  be  aeoeasaiy  than  an 
adequate  inquiry  respecting  the  stale  of  the  facts. 

Tijc  questions  would  exactly i resemble  those,  whicb 
we  have  already  deeoribad.  hi  the  Artick  Joaiepaur 
,niiw,m  aaaigr»ag  wlM»ia.«alM  yhadingiajnr 
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diciMM  in  a  qa«ttion  about  boondailai 
kt  M  Mum  ft  diHikl,  aiw  wiu«h  «M 
it  hM  ft  ri^  flf  douiOB* 

leu  complete ;  and  aaodwr  countiy  denie* 
that  !t  hu  that  right.  The  fintqoeMion  ii,  Whether 
any  of  thofc  event*  has  occurred,  which  woulci  give 
tlic  affirming  country  a  right  of  dominion  !  The  bc- 
cond  OUCH::  11  ]s,  \\  lit  thcr,  if  tuch  an  event  had  oc- 
corred,  ii  was  aci  unipanied  with  any  of  thote  circum- 
Dtaiices  which  limit  dominion,  and  render  it  lets  than 
ftiU,  and  if  ao»  under  what  d^ee  of  limiting  power 
tlM7  tn  cbMd  t  The  lUM  qneidoD  ia.  Whether, 
if  an  event,  tbiu  p^mg  commenoetnent  to  a  ri^ht  of 
domioion  bad  occurred,  any  other  event,  putting  an 
end  to  that  right,  had  anhaeqoeotljroeauied  f 

Wft  aetd  ftot  1mm  ftotafge  ttpw  dHM  Mtenl  to- 
fUett  becMfftllMgririllberaScieDtljr  undentood  br 
thoM  raadcra  wlio  bear  in  miod  the  expoeitions  al- 
ready given  in  the  orticlc  referred  to ;  and  to  thoee, 
who  do  not,  we  suggest  the  propriety  of  recurring 
to  dnt  ftrtielfti  «•  a  jnfuadm  tat  tlw  paiUNl  of 
tbn. 

It  is  evidently  dliproportionate  to  the  limits  which 
we  muat  here  pretcribe  to  ouraelvee,  to  enumerate 
the  event*  which  it  would  be  agreeable  to  the  in- 
MreMt  of  mankind  in  general,  that  natioM  abould  re- 
gjUd  as  ffhiag,  and  alone  giving,  cdBUnneement  and 
mwiipftliOB  tp  rif^  of  dondnioa)  bamiaft,  in  order 
to  iAnnIot  ftiaiMNliftit  wMdi  wMld  b*  ia  aiqr  de- 
gvM  hmniBtlfek  ikft  nmm  mm  fee  ilviaD  »by  one 
Mt  of  evmU,  and  hot  anodwr,  ahooM  nave  the  privi- 
lege in  question  conferred  upon  them. 

It  may  be  proper,  however,  in  the  mean  time,  to  ob- 
«erve,that  the  events!  I  lutft'oii  a  il[  not  be  found  tobe 
numerous,  nor  very  diHicult  to  discover.  In  iact, 
they  are,  and  nmong  civilized  natioos,  almost  always 
have  been,  pretty  nearly  agreed  upon;  and  they  are 
the  questions  of  modification,  and  questions  of  fact, 
upon  which,  cliteflyi  ditfierenoes  have  arisen.  For 
example,  there  is  no  dispute,  that  Occupancy,  where 
ihflCft  it  so  prior  right,  ia  an  mnt  which  ahould  ba 
COMidftrftd  as  aiving  coaiiBCBOnNnt  to  aright  of  d«> 
■inlMi.  Moithor  ii  dura  any  doubt,  that  tha  Coo- 
Mnt  of  tlidM  who  IwM  •  right,  may  tranaftr  that 
right  to  otheroi  or  in  other  words,  that  such  consent 
ii  aa  event  which  gives  commencement  to  a  rigrht  in 
thoae  others,  rnn  jiif  -t,  ri'  .o,  made  in  a  lawful  war, 
is  recognized  as  m  c .  i  nt  ot  ti  e  same  description;  and, 

it   v::\l    be    fijiinil    i:prn    mgiiiry    that   thcse    do,  iu 

fact,  contain  the  whole,  tor  on  every  occasion  on 
which  dominion  is  acquired,  the  territory  so  acquired 
must,  before  hand,  either  have  ^tlmMid  to  MB* 
ix>dy,  or  have  baloogod  to  no  bodyl  Vit bdoBgol 
to  no  body,  occupancy  is  the  only  ovoit  whidi  can 
be  Buppoaed  to  give  commenceroent  to  the  right. 
If  it  behMged  to  aome  body,  it  Bmit  bo  takon  firoa 
liin,«fa«rwniiasl7,or  byforoft.  IflklttabaBftoin 
him  willingly,  we  nave  his  consent.  If  it  is  taken  V  v 
Ibroe,  it  is  by  conquest  in  war,  that  the  new  right  L 
created. 

It  is  evidently,  however,  farther  necessary,  that  the 
differ*  nt :  j  •  <  fM  I  rni  TU'!ii)uldbcdiiiinguiFlied;and 
those  to  whidi  it  wuuiU  be  proper  to  attacJi  this  in- 
vestitive power,  separati-d  accurately  from  those  from 
whichiluould  be  withheld.  It  ia  lian  acoecdim^, 


imdMoflbNamlifl»i 
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tfiat  the  doctrine  of  contract^  would  need  tsbeitt* 
tMdneed}  that  the  difionsit  apeciM  of  ibNt  < 
ble  to  tUa  subject,  in  which  t 
eluded,  should  be  enumerated ;  that  the  cfTccts  pro- 
per to  be  given  to  each  of  them  should  be  defined  ; 
and  the  mode  of  interpreting  theui,  i  r  t^vint;  the 
sense  which  they  ought  to  bear,  accurately  luiil  Junn. 

It  would  also  be  expedient,  after  the  principal  con- 
tracts, applicable  to  international  concerns,  are  as- 
certained, to  exhibit  in  the  international  code, 
formulie,  with  blanks  to  be  iiUed  up,  which  should  be 
employed  by  nations  on  all  occasioas  of  such 
tracts,  and  being  framed  with  the  _ 
ble  accuracy,  would  go  as  far  as  it  would  I 
by  words  to  in  eacliidim  •nb%iiil|',  and  tltt 
gMftftds  oTdhipatew 

With  respect  to  coaqaosi,  llie  last  ofcnt,  calculat* 
ed  to  give  conunencement  to  rights  of  dominion, 
t:H  111;  ;inl  in  tin  above  general  enumeration,  it  is  b|. 
iowcd,  tliai  OA  tlicre  are  Borac  conquests  which  ought 
not  to  be  considered  us  conferring  rights  of  dominion, 
there  are  others  which  ought  to  be  considered  as  do* 
ing  so.  It  is  evidently  necessary,  tlierifbM^  that  dlO 
line  of  separation  should  be  drawn. 

Whether  a  conquest,  howevw,  diould  or  ahoftid 
not  be  considered  aa  conferring  a  right  of  dominiooi 
depends  very  much  upon  the  nature  of  the  war, 
ihnHwh  which  U  is  nsada.  If  the  war  be  what  is  fo^ 
geided  « just,  end  the  OMdoof  waiftM  eonfomeUe 
to  the  recognised  rules,  the  cooquest  is  apt  to  be  re- 
garded as  conferring  a  legimate  title ;  if  the  war,  and 
mode  of  war,  be  of  a  contrary  description,  the  va- 
lidity of  the  title  coalcrrud  by  the  coo<|ucst  may  be 
liable  to  dispute. 

It  is  evident,  therefore,  that  in  order  to  define  the 
species  of  conquest  on  which  tlie  investitive  power 
in  question  should  be  conferred,  ihe  ctrcumsfances 
which  render  a  war  justifiable,  and  the  mode  b 
which  it  is  justttiabte  to  carry  it  on,  must  first  lie  i 
certained.    This  furms  the  second  part  of  our  ia  _ 

3t  end  the  questioo  rMerding  tbe  iovestiu've  power 
conqoMt  arait  be  defiiMdf  till  thet  inquiry  is  petw 


BaviDg  thus  flv  oenaidaMd  the  mode  in  which 

should  be  determined  the  r^ts  which  natinns  ac- 
quire over  portions  of  territory,  or  Land,  it  remains 
that  wo  consider  tlie  n  nde  in  which  their  righle 
should  be  determined  witii  regard  to  Waters, 

Waters,  as  concerns  tN  ITCMnt  pnpOOi^  tn^  ei> 
ther  rivers  or  tbe  sea.  ^ 

As  the  sea  involves  tbe  questions  of  greatest  ex> 
tent  and  importance,  we  shall  attend  to  that  part  of 
the  subject  first. 

fino  io  tbe  language  of  ordinaij  dlMeuii^  tbe 
ewk  daneanioatcd  the  common  domaaaefaatieDa. 

The  bet  priadple  with  ragard  to  the  sea  is  tfak, 
that  all  nattoM  have  an  eqnal  light  to  tbe  nse  of  it 
Tl  e  utiKty  of  recognising  this  principle,  is  o  jij  pa- 
rciit,  that  It  has  never  been  the  subject  of  any  dijpuie. 
And  all  the  rights  assigned  to  nations  severnllv,  in 
the  enjoyment  of  this  common  domain,  ought  to 
rise  out  ut  tins  [irinciiiic  ,  liiiii  [u  ba  limited  by  it- 
Whatever  use  any  nation  makes  of  it,  should  be  such 
ss  not  to  prevent  a  similar  and  equal  use  from  being 
bj  Other  aetioiN.  Aad  eveiy  use  whicb 
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Lawof     not  be  ehown  to  hare  that  eiiccl,  sijuulJ  be-  rccng- 
flised  M  a  right  by  the  law  of  nation«. 

The  pr5fM?ipal  ute  which  nations  make  ot  tiie  sea, 
is  that  of  a  passage  for  their  ships.  Agreeably  to 
the  principle  which  we  have  recognised,  the  ship*  of 
one  nation  iboiild  pata  in  luch  a  manner  as  not  to  ob- 
struct the  passage  of  tboae  of  aaotber.  The  rules  ac- 
cording  to  which  the  pcMibls  CHCt  of  interrerencc 
ahoidd  be  regulated,  at*  vtrj  dnpiaj  Mid  are,  ia 


iflf  to  whieb  tiM  Taaaels  of  the 

made  to  avoid  and  to  regulntc  their  interferences  in 
the  rirers  of  the  country,  or  upon  its  coasts.  There 
would  beno difficulty,  therefore,  in  making  accurate 
definitions  of  the  requisite  righti<,  for  insertion  in 
4he  international  code. 

The  rights  being  established,  the  violations  of 
them  should  be  punished,  on  the  same  principlcii, 
as  thoae  which  we  have  iaid  dom  io  regard  to  tlie 
ptwceJIag  eases.  Either  pioperty  lwa  hna  bjured, 
or  peiWDi.  Ia  diher  cue*  eoDpanattiflo  it  en  in* 
"  '  It 


diipttlable  peii  ef  the  mnedill  poee>»  ahf 
{•{MMlieaMft  la  ioiior  phipwFl^fiiiilUljrMW- 
mble.   Ft  Is  ebo  practicable  m  mmj  ef  (be  mjof 

ries  done  to  the  person.  As  in  the  ca«e  of  offence* 
committed  on  land,  the  rijjhts  of  the  individual 
who  has  KuSered  should  be  esthnatod  according  to 
the  lawa  of  the  country  to  which  he  belongs ;  but  Uic 
punishment  of  the  olfendpr  should  be  measured  ac- 
cording to  the  laws  of  the  country  to  which  ho  be- 
tengs.  In  the  c4ise  of  piracy,  which  in  robbery,  or 
murder,  committed  by  persons  whom  no  country  re- 
cogntsies,  and  upon  whom,  tbi^efore,  justice  can  be 
demanded  from  no  foreign  government,  it  has  bitber- 
to  been  the  practice  that  the  nation  suflering  has 
taken  the  puaMinent  into  its  own  hands.  Accoid* 
ingly,  the  puitMimeitt  of  piracy  has  alwaye  bM  es*- 
ttmel/  Mverr  it  irnuld  be,  bo  doobi,  better,  if* 
node  were  adiiptcu,  by  which  it  wovld  not  be  ne* 
C2s-ary  f-  r  a  nation  to  be  judge  in  its  own  cause.  A 
ilIl  d  I  s  not  teem  impossible  to  be  framed,  accord- 
II  ^  to  u  hii  h  the  punishment  of  piracy  might  be  pro- 
vided for,  by  referring  thoee  accused  of  it,  either  to 
■Ome  general  tribunal,  constituted  tor  that  purpose, 
or  to  die  tribunals  of  some  nation  other  than  that 
against  which  the  offence  has  been  perpetrated.  A 
general  law,  on  tbb  aubject,  to  be  obserted  by  all 
mtions,  would  be  b^My  desirable. 

Rolca,  therefore,  seem  not  difficult  to  be  laid 
doent  tit  regulating  the  prooeediogs  of 
Ot  b%b  ■<■••  A  diatiactioo,  bowefir,  it 
twecD  what  la  called  the  htftH,  and  what  b  called  the 
ttarroic  seas.  By  the  r,  irru  v  it  commonly  mesnt 
some  portion  of  sea,  to  a  jj.'L.Uti  or  less  extent,  im- 
mediately burrounding  a  particular  country;  End  in 
which  that  country  cl.iims  peculiar  pri*ilegM<  The 
question  \f,  whether  any  Ki:<  h  pr  ivilege  tbetlM  be 
aitowed,  and  if  allowed,  to  what  extent/ 

The  reguletfaig  principle  in  this,  as  in  other  cases, 
b_tbe  genml  adveetags^  the  ariiHiple  ef  utility. 

i«  is  wkidi  CMtafa  pcMi^|M,  in  the 
•  perttoolerMiMiirfi  ii*  ef  w 

.«  IMflM 

le'veiy  little 
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nienoe  to  other  jiationa,  that  w!jat  is  io;;,  by  aii  of 
them  taken  triL;-j!.'uT,  bears  no  tom|JlJrI.^orl  "iih  whet 
ia  guincd  by  that  particular  nation,  hi  itiese  cases, 
the  exercise  of  such  pri*ilege»  shouKi  be  allowed  ; 
they  should,  howwar,  be  d«£»Bd,  in  as  maDv  tastaocee 
as  possible,  and  |inaiiilgia>il  bf  limiiilnB  mm  taMV 
natiooal  code. 

Of  the  privileges  in  question,  are  all  those  whkk 
are  eairotii^  or  to  a  ooniidaiaMe  ' 
totbenatioiialaeeari^.  Ia 
l%ht  «f  fabiM  oigbt  perhaps 
rine<  But  tbSb  a  general  provided  Air,  by  the  m> 
cessity  of  drawing  the  nets,  or  curing  the  fish  upon 
the  land,  a  privilege  which,  of  course,  it  is  in  thu 
power  of  any  nation  to  give  or  to  v  tHhold. 
'  In  obedience  to  tliis  etjuilable  principle,  it  ap* 
pears,  that  such  foppielt  privileges,  as  have  some* 
times  been  insisted  upoa,  and  afford  no  advantage  to 
one  nation,  which  is  not  wholly  at  the  cost  of  others- 
lowering  the  flag,  for  example,  and  such  likeimposiliooa 
— should  not  be  recognized  by  the  code  of  nations, 

ItapfwaiB,  aba,  tba(  tbeaetoBewbiah  have  beei^' 
lenetiiDca,  and  are  le«M«(  Ibvapen*  blets  of  sonae 
•oas,  deserve  to  fall  mdit  the  aaM  eaadernnitiilii 
The  poasage  through  thete  iideta  b  •  eo— eft  geed, 
to  all  the  nations  of  the  earth  which  may  have  a  mo* 
tivc  to  use  them  ;  a  jfood  of  the  highest  importance 

to  the  nations  ulncli  arc  situa'.ci.I  '.v'tliln,  nin.'!  In 
which  it  is  the  only  mean*  oi  nmntituc  i  (mitnuuita- 
tion  ;  and,  while  it  imparts  no  evil  to  Uil-  Lc-r  trrmi- 
noos  nation,  the  toll  which  that  nation  ieviai  is  an 
advantage  obtained  wholly  at  <.V.<:  ^  :it  of  others; 
and  impoaing  upon  them  a  burthen,  in  the  way  of 
obftruction  and  trooUe*  iHiidi  ■  oeHpeaHtid  tut  bgr 
advantage  to  nobody. 

The  waters,  we  have  said,  io  respect  to  which 
rMiteiboHidbe  eaaieaed  to  aadea^  an  riven  end, 
iheMfl.  HMfavatSedwbet'epiMMiwiMMHym 
Ibe  praitat  oecHiea  vitb  rasfieei  to  the  sea,  it  re- 
nabs  that  we  ofbr  the  few  obiervations  required,  on 
the  :        rt  of  rivers. 

K.M.rs  arc  either  the  Lini-nL!arv  lic'.Wfea  two  coun- 
ttn'i-^,  i>r  rhoy  are  wholly  witt-jn  a  ]'iiriicular  country. 

1  hi>£U  which  are  wholly  withsn  a  particular  coun- 
tn,  ,  it  seems  most  agreeable  to  the  principle    I  n'  l- 
lity  to  regard  as  wboliy  belonging  to  that  country. 
In  the  case  of  navigable  rivers  which  pass  through 
several  countries,  it  would  indeed  be  daiirabie  for 
those  countries  which  are  situated  higher  up  tbaa. 
that  el  the  aBOBifa  ef  eedi,  aeweUw  fitc  ali  theiatr 
It  tbtia  bate  hrtwrcwifie  wkh  tbem,  tba<  the 
xiiwe  ^mM  be  fteet  btil  Jfr 
Id  be  dtffieoh  80  to  regelate  thb  right,  as  ael  to. 
affect  the  •;<-c'.intv  nf  ''lu  lountry  through  which  a 
free  navigatian  shuuid  liius  us  allowed  ;  and  a  slight 
diminution  in  its  aecuri^  would  be  so  great  a  loss  to 
that  country  as  would  require,  to  compensate  for  it, 
a  very  L-reat  advantage  to  those  by  whom  the  navi- 
gallon  was  enjoyed.    Unless  wliere  this  advantage 
were  very  great,  it  would  not,  therefore,  bo  agree- 
able to  the  principle  which  should  dieuto  the  iaws 
of  nations,  that  the  freedom  of  tbe  navigation  shoold 
be  regulated  oo  aqr  otbar  principles  tbaa  tbeae  of 
jnttflfi  agreenunl* 
bf^gwd  to  theN  liveie  vhkh  toir  b«MMnM« 
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countries,  the  princifrfc  of  regulaiion  is  ciifficiently 
plain.  The  benefit*  derivable  from  the  rircr  thould 
be  riicred  «<]i]ully  between  ihcin.  lu  principal  be' 
nehla  Rrice  frodi  tfic  fishing  and  from  the  naTimtioa. 
The  rigiit  of  tithing  in  moat  casei  nay  be  fiUy  dis- 
tributed, by  e«ch  party  fishing  from  its  own  bank  to 
the  middle  of  tbe  stream.  The  right  of  Mvigating 
of  eacfa  must  be  so  exercised  as  not  to  cbsttoct  the 
rli^  9t  lb*  otlier.  In  tlilt  ate  Ito  MB*  MM  of 
■M  ftqairad,  to  pmaot  lb*  abv*  ^ 
at  Amm  obttnictfaw  one  anothar*  in  •  eaaiiiKa 
rfver,  as  are  found  available  to  prawoil  di«  AifW  of 
('!fTri>nt  ;n<i:wduii!»  frooi  ob»trucUiUtoao another, in 
n  n^,  r  Ix  Juitf(iog  to  one  country.   ThtK  is  no  dif- 

)  u  (  ,,  ihcretore,  here,  vUcll it ia  -*  i— 

show  how  to  remove. 


WhttitiMild  It**^  DOW  adduced,  what  our  iimiu  admit  to 

be  nronu.be  said,  upon  the  first  great  branch  of  tlie  inquiry  re- 
ed  at  ^^Imiive  to  the  law  of  nations ;  namely,  the  right*  which 
.ll^^ll^      tbagr  should  recognize  in  one  another  in  the  state  of 
pMMMk  Wo  pmoeod  to  tho  aovuid  bnasb,  rekt- 
iQg  wboQjf  10  tbo  MM»  of  war. 

'Hie  quasUoM  atUdi  pNMot  thoaaalMa  tor  aohi- 
tlon  relating  to  f1i«  atbte  of  war,  on  cidior  thoao 
wh!c!i  respect  its  commt'iiCLii  <::nt,  or  ihON  VhMl 
sped  the  taudv  of  carrying  li.  uu. 
wkitdiouM    With  respect  i  ^       coinmL-ncement  ofu  war,  the 
b«  rqjsfded  principal  question  m,  What  arc  the  conditions  which 
^Jjl^yy should  be  ret;i»rded  as  nccc>i<ury  to  render  it  just  ; 
tbc  (nn>  nien,  in  a  nituulion  wlu  r»-  laws,  and  tliL-  ;)ro- 

mcnftintni  tcction  derived  from  them,  d.i  not  exist,  ure  Iclt  lo 
flCs  W»r    their  own  protcciioo,  and  have  no  tuean*  of  deter- 
'  ring  other  men  ftooa  ibjtlriog  them,  but  making  tbeM 

draod  iojury  in  return,  so  Italians,  which,  witli  re- 
Bftlk  to  toB  HlOllier,  have,  as  we  have  seen  before, 
btit  lillle  broMetioa  ftom  ifao  lagal  sanction,  an  left 
to  aopply  tt*  ploee  by  tUa  dread  of  injury  in  ftttora. 
wMch,  in  tho  case  both  of  individuals  and  of  nations, 
may  be  calltJd  the  rtirrbai'tve  fnndion,  and  of  which, 
io  the  i'a>r  lit  r:  jr  I-  tli  ■  [  1 1- 1  ii  c  ipal  orgmi. 

From  tli  1  ^  V 1  l:  '.V  n  I  1 1 1 L-  I'L-  r  1 1  c  -i ;  1 1  r:  u  iif  w  ur,  wc  lay 
down  imracdi.iu  :v  "ntj  i-ri/;;.'  rxtrimve  proposition 
withrtfjordiothe  condition*  nt'ce^saryton  ndLrii  just. 

As  the  legal  taikction,  or  punikliment  for  ilic  of- 
fences of  imiividiuls  ought  to  operate  oitiy  where 
some  right  hoe  been  violated,  and  the  violation  has 
been  saob  ai  to  re^oire  it,  so  the  reuibutive  sanction 
of  MMieMi  «likib  la  a«r,  oqgbt  to  operate  only 
*  irimte  MM  right  of  ifaa-natiaa.  or  eoBMbiiv  wliich 
ou(^  to  boimtad  M  a  f^jlit,  liM  iMen  eiolitedt  tad 
where  the  violation  hM  bMa  Midi  M  tO  MfolM  ihal 
desppr^tp  remedy. 

!<i:t  ;iv  r;o(  all  violations  which  may  pns-ibly  be 
couaniiliud  ol  the  rights  of  a  nation  will  justify  it  in 
itiflicting  war,  the  next  object  if,  to  draw  the  iint  i  f 
aeparaiion,  and  distinguish  between  those  violations 
•  of  tbe  rights  of  nntions  which  justify,  and  ihoM  which 

do  not  justify,  the  extremity  of  war. 

Ae  the  evils  which  war  producca  are  exceedingly 
matfltii^  fintof  cvideot,  Uiat  no  violation  of 
Sglltt  whidi  l«  OOt  oery  gwot,  will,  apon  the  princi- 
ple wbkh  wa  hara  w  ofkoa  noeaaiBed*  ittilioeL  to 
justify  It.  Of  two  evils,  the  least,  b  tho  choice  of 
■n  "  • 


or  the  violation  of  the  rights  of  individualu,  in  the 
same  country,  the  ca  i  h  jih  i  I  for  puniidimcnt  are 
capable  of  being  pointeti  out,  nith  a  degree  ol  accu- 
racy,  not  wanting  much  of  perfection.  Of  the  viola- 
tion of  the  rights  of  nations,  committed  by  one  oa« 
tion  agaimt  aaother,  the  cases  which  woiud  justify 
the  remedial  operathw  of  war  are  moeh  osotf  diflf* 
cult  to  dufine.  Hw  difficulty,  indeed.  It  not  iniwr* 
eali  Sat  thenara cmw  wbien  aMn  ba  van  wlMiic- 
torily  defload;  and  Miar  ae  dafinkion  caa  |ai Kb 
of  the  utmost  importaaca  that  it  should  be  caniad* 
Uacertainty,  then,  pemdae  only  one  part  of  tho 
field ;  which  tbe  more  we  .ire  able  to  lessen,  the 
greater  the  advantage  in  favour  of  humanity  whicb 
we  guin.  If  .i  proper  code  of  internatiooaJ  law  were 
forauid,  there  would  ba  certain  defined  violations  of 
the  rights  of  nations  which  would  be  pointed  out, 
not  only  as  deserving  tbe  indignation  and  hatred  of 
all  the  world,  but  as  justifying  the  injured  nation  be- 
fore all  the  world,  in  inflicting  upon  its  injurer  the 
calamities  of  war.  There  would  aLio  be  ccnaia 
other  iojariea  pointed  out,  of  a  more  doubtful  cba> 
raeiart  whioh  aiigbl,  or  might  not,  according  to  cir> 
caaMaooM  aot  caw  to  defiac^  bo  poch.  as  to  justify 
reeonno  to  war.  The  Injurna  of  thn  eceondary  cha- 
racter, also,  which  night,  or  might  not,  according  to 
circumstances,  justify  a  war,  are  capable  of  being 
pointed  out  with  a  certuin  drgree  of  accuracy.  To 
a  certain  degree,  iiicw  is.e,  the  circunutances  which 
would  convert  them  into  justifying  causes,  are  capa- 
ble oi  being  fonaeeo.  So  far  deiinitioB  ia  Capable  of. 
extPodinK,  aad  so  far,  of  aaMiN^  it  OHgbt  la  becat* 
ried. 

Ia  tllualiatioa  ofthi*  latter  eteai  of  i^firieef  wa 
may  select  the  MM*  remarkable,  parbapi^  and  aa* 
portant  of  all  die  taattuces prepajatlooa  ior  a  thiaaU 
Cried  attack.  AMawof  MGantjriaoaooftboepoet 
vriaaUe  ireaMtaa  of  a  natiooi  aiid  to  be  depipvnl  of 
that  sense  of  secority,  is  one  of  the  greatest  of  inju- 
ries. But  what  state  of  preparation  idiall,  or  fhall 
not  be  C'lnsidered  m  justify ii.:,'  il:  ■  'Iiri  .i'.  i,.,  i)  [.,ir.,ii] 
in  striking  ihu  first  bUm,  nt  iirUir  ui,:  lo  j,;i',t-  it« 
ctieniy  the  ndvantmri?  of  completing  his  prep.irulior.g, 
and  making  his  attack  just  al  the  nionuiu  nhen  it 
Mould  be  most  destructive,  it  <*■  perhup6  itiipo&^ible  10 
determine,  for  ail  cases,  beforeiiaxKt  s  though,  no 
doubt,  a  certain  progress  may  be  made  towards  that 
determination,  and  the  bounds  of  uncertainty  may  ho 
greatly  reduced. 

Wo  are  awaro  how  gwaialiaad.  thflMfima  bow  w. 
aattfaelarf ,  tfacM  uhaeitatioM  OMb  an  iha  iippBrtaat 
auMaet  of  defiiung  ihoM  violations  of  the  righie  of 
natiooi  which  ought  to  be  reguded  aa  justificatory 
cauKS  of  war  ;  but  at  tlie  same  time  it  i»  to  be  ob- 
served,  that  not  much  more  could  have  been  done 
\n:i  It  ra  iling  the  code,  by  actually  enumerating 
ftiiid  ticUiiii.g  the  viuialioo*  for  wluch  that  remedy 
should  be  reserveiL 

Aaotlier  consideration  is  now  to  be  weighed.  Il 
i«  evident  that  whatever  injuries  are  done  by  one  na- 
tion to  another,  compensation  may  almost  aJwayi  ho 
made  for  them.  Ji  is  equally  evident,  that  wbateior 
i^jaiy  aiajr  bavo  beca  Metaiaed,  if  compfnantiffli  la 
nada  Ar  il»  Iba  jwiifiGaiaiy  caan  af  war  la  iw* 
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The  doctrine  of  compcnaalion,  therefore,  is  an  im- 
portant part  of  inteniational  jurisprudence.  Before 
recourte  is  bad  to  war,  for  any  violation  of  rtghtd 
c  rupeotation  ought  first  to  be  demanded;  and  no 
war,  except  in  cates  fit  for  exception,  should  be  re- 
garded a*  just,  which  this  demand  had  not  preceded ; 
a  demand  which  should  be  made  through  A  coosti* 
tuled  organ,  and  in  a  predetermined  taode^  M  «• 
■hall  mora  fulljr  describe  in  •MibMaMnt  page,  when 
«c  CMw  to  timt  of  in  iManuidoiMi  tribuou. 

Aft  fhcK  «!■  to  ao  iMson  why  ito  demaad  of 
ooapmMtion  ibouM  not  always  precede  the  VM  of 
emu,  except  !n  cases  of  auch  a  neceaity  as  will  not 
allow  time  for  deraanding  compensation — a  necessity 
for  the  immediate  use  of  arm«,  in  orcit-r  to  prevent 
an  eril  immediately  impending— those  cases  of  ur- 
gent necessity  should,  m  ftr  M  poniblOt  to  loqght 
out,  and  defined. 

Other  circumstances  may  be  enumerated,  as  be- 
longing to  this  first  stage  of  the  remedy,  against  a  na- 
ti0P«  which  places  Itself  in  an  attitude,  afecting  the 
•awt  of  weurity  of  aiiy  of  its  neighbours.   If  a  qIp 
tion  k  nakiiw  proporatioai!,  or  executing  any  other 
■— wwei.  OMCtuatra  lO  excite  alarm,  it  may  to  caIN 
«d  upon  to  desist  (hm  them ;  or  it  mar  be  oiled 
Upon  to  give  security,  that  it  will  not  make  a  hostile 
use  of  them.    Of  these  securities,  hostages  are  one 
,        of  the  most  familiar  instances.    Various  other  in- 
stances will  easily  present  themselves  to  the  consi- 
deration of  our  readers.    Upon  thii  part  of  the  sub- 
ject, therefore,  it  is  unnecessary  for  ui  to  enlarge. 
W1..T.  5-i,;iulil      It  thus  appenr-:,  tt-:at  v.  i-  inp.v  lii','  dow  n,  with  a 
couiiderablc  degree  oi  prtcrsion,  the  conditions  upoo 
HJ^^^I^^ which  the  commeoceaieot  of  a  war  ought  to  be  re- 
madmot    gariled  as  just.    It  remains^  under  this  head  of  in« 
cBniofflo  quirr,  that  we  show  bow  it  may,  as  far  as  possible, 
a  War.         determined,  what  ought  M  be  regerdeo  as  just 
and  unjust  in  the  modes  ofcanrjinf  it  on. 

Thii  t»  en  faMiniij  of  mora  oon^exity,  a  good 
dedtltoo  ito  flnt.  In  looUng  out  (br  a  fuming 
priadplet  >>  u  evidently  meena^  to  keep  m  ^ew 
the  end  to  whirh  every  just  war  »  of  necessity  re- 
LiricN.  il,  Tf'-a'.  crirnprn^.i'h-in  for  an  injury  rccci»» 
ed,  and  security  that  a  fresii  injury  shall  not  be  com- 
mitted. Combining  this  with  tlie  grand  principle  of 
humanity  and  utility,  in  other  word*,  of  morality ; 
natnely,  that  all  eTil,  wilfully  occa.sioncd,  und  not 
calculated  to  produce  a  more  than  equivalent  good, 
is  wicked,  and  to  be  opposed,  we  obtain  one  com- 
prehensive and  highly  important  rule ;  which  if 
this :  That  in  the  modes  of  carrying  on  war,  every 
Ihioig  ebould  be  coodenned  by  the  law  «f  iiaiticNM> 
«liiB|»  without  being  nore  conducive,  or  neia  fai 
any  oeaaldenble  dmce,  to  tto  attainaaat  of  the 
jait  eod  of  tto  war,  n  iwoehnuMrenilteMevouf  to  die 
Mtioo  against  whom  it  is  done. 

As  the  end  is  to  be  gained,  in  most  cases,  only  by 
inflicting  a  !l>-:-  <if  mcri  nnJ  [irnjiLTty,  upon  the  Op- 
poting  nation,  it  vvoi  ld  be  desirable  that  the  distinc- 
tion Oicni:.:!  he  ilrriivn  between  tlic  modcs  of  inflicting 
tliis  loss,  whicti  are  the  most,  and  thow  which  are  the 
least  calculated,  to  inHict  pain  and  suftriugt  wilboat 
being  more  conducive  to  tbe  end. 

One  distinction  is  sufficiently  remarkable ;  namely, 
the  diitiactioa  hetveen  tto  pmo  wto  an  fai  ami  or 


actually  opposed  to  the  design*  of  the  belligerent,  and 
the  men  who  are  not  so;  alio  between  the  j  rojNTtv 
which  belongs  to  the  government  of  tbe  oppotine 
nation,  and  that  which  bdopgi  to  plfiate  tadmdiiefi 
composing  the  nation. 

With  respect  to  the  first  class  of  ob)ecta,  the  men 
In  arms,  and  the  property  of  the  gevermnent,  there 
is  nt^  maeb  difficulty.  To  producetto  loss  of  theiti, 
as  rapidtjr  a*  possible,  till  the  end  or  purpose  of  die 
war  ia  eMdaed,  appears  to  be  a  privilege  whidi  CW- 
aot  to  topaintod  noa  tt«  tUtt  of  warrioB  at  iH. 

With  retpeet  to  tto  lose  of  tto  men,  indeed,  there 
is  an  important  restriction.  Tt  means  the  low  of 
them  for  the  purposes  of  the  war,  and  no  more.  If 
ft  be  practicable  to  put  them  in  a  situation  in  which 
they  can  no  longer  be  of  any  service  to  the  war,  all 
farther  injury  to  them  tsliould  be  held  unjustifiable. 
Under  this  rule  falls  the  obligation,  so  generally  re- 
cognized, of  making  our  enemies,  as  ofken  as  possi- 
ble, priaonera,  iostead  of  kllliog  them,  aod  of  treat- 
ing  tbem  iriih  hmmtft  wfafle  retatacd  In  duutaoo- 
ditioa. 

-Ttat  part  of  ito  wdtjea^  ttorelbn^  which  idaici 
to  manmafiM^aiidtoeach  profMrqr  aa  heloajii  !■»• 
nedhtoly  to  the  jtuteriMimi^  it  li  not  topoaBDle  to 

include  in  rules  of  tolenUe  pieehioB.  The  difficul- 
ty is,  with  respect  to  thoee  individuals  vrho,  compos- 
ing the  body  of  the  nation,  form  no  part  of  the  men 
in  arms,  and  with  respect  to  the  property  of  such  in- 
dividuals. 

Though  it  would  not  be  correct  to  say,  that  these 
do  not  contribute,  or  rather  that  they  may  not  be 
made  to  contribute,  to  the  means  with  which  the  go. 
vernment  carries  on  the  war  ;  yet  it  would  be  ab- 
surd not  to  recognize  a  very  broad  distinction  be- 
tween them,  and  the  men  and  things  which  are  im. 
mediately  applied,  or  applicable  to  the  war.  A  dif- 
ference, therefore,  eauailr  broad,  ought,  in  reaaon, 
to  bo  made  in  the  moae  oC  tiaatiog  tliaaBa  Xha  mode 
of  treating  the  one  ought  to  to  v0J  diftmH  from 
that  of  treating  the  other.  As  the  rule  of  destruc- 
tion must  be  the  rule  with  regard  to  the  fir»t,  only  li- 
mited by  certain  restrictions ;  so  the  rule  r  f  Pnibear- 
ance  and  preset vatiun  ought  to  be  tbe  rule  with  re- 
gard to  the  latter,  only  to  be  iaAhigad  npOB  WpttM 
and  justifying  circamstances. 

Thus  far  we  Buern  to  have  travelled  wiili  tlic  nlvan- 
tage  of  light  to  our  path.  We  may  go  a  little  farther, 
with  equal  certainty,  and  say,  that  as  far  as  rcgardt 
the  persons  of  those  who  are  not  eng^;ed  in  the  to- 
Mediate  business  of  hostility,  very  Inr  oceaiieiia  CM 
oecw,  in  which  it  would  to  8flowable»  OfMHi  any  Jwt 
principle  of  internatfooal  law,  to  do  ftom  aay  iafniy. 
lAUmg  tlicm  out  of  the  question,  waoarrow  It  to  tto 
can  of  the  property  belonging  to  ht^Btiduall;  and 
shall  now  proceed  to  see  how  far  the  protection  of  it 
can  be  embraced  within  general  rules. 

We  mutt  suppose  the  case,  which  is  the  strongest, 
that  of  an  invading  army.  The  advantage  whicli 
capable  of  being  derived  to  such  an  enemy,  by  seiz- 
ing and  destroying  the  property  of  individunlj,  benrs. 
unless  in  certain  very  extraordinary  instances,  no  sort 
of  proportion,  to  the  evil  inflicted  upon  tbe  indi- 
viduals. This,  we  presume,  cannot  admit  of  a  dispute. 
Upon  tto  principle,  thetefot*,  «o  oAen  nKogiOacd, 
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u  that.  iTie  dictates  of  wbicb  ought  in  tht«  affair 
to  b-  vu'i.li  ybeyed,  no  tucli  di's^ructiuii,  unless  in 
.such  liinUines,  oiighi  to  l>f  &aucUom:J  by  I'il'  law 
of  nations.  Such  properly,  it  i*  well  kiio«i:,  can 
rarely  be  counted  upon,  as  any  considci  able  i\  ^c)urcc■; 
becaiuc  it  i«  tn  a  wry  grual  t  xti  iit  in  the  powt-r  of 
the  people  invaded  to  drive  tlieir  property  awa^j  or 
to  ^c«troy  it.  'i'he  property  of  indiWduals,  b  an  in* 
traded  countiy,  wouid  in  geocral  be  a  much  more  cer- 
tato  resource  to  an  iavading  army,  if  that  army  were 
to  purchase  frani  Aam  tbt  articMa  which  it  desired. 
And,  p«rha{H,lliii  would  ba  the  oioM  advant^aoui 
ooommniae  of  which  the  circutnstancw  ii4witi  aaae- 
ty,  that  the  invading  army  aliould  abstain  froini  the 
violaiion  of  private  proptriy;  but  that  it  sliuuld  in 
rtturn  h;ive  the  benefit  of  an  uiirestricttd  market  ; 
that  nothing  should  be  done  on  the  port  of  the  gt>- 
vcrnmeiu  ot'  iho  invaded  couolry  ta  prcvcrit  it»  sub- 
ji'cts  troin  buying  and  selling  with  tlio  iovadtrit  aa 
they  would  with  any  otiier  parties. 

It  may  no  doubt  be  true,  that  the  plunder  and  de- 
vastatioD  of  a provioee,  or  other  portion  of  n  country, 
nwtkawaii  cftd  in  iHminMwiig  the  resoun  ps  of 
the  goveraaant  for  earnruf  on  tho  war.  in  this 
point  uf  viawH  wM  ba  aUowed  that  (be  destruction 
of  fffivate  wopartv  I»,of  aome  impottanoe  to  the  ia- 
Tadunc  oatioa  with  regard  to  the  leanlt  of  the  war. 
But  the  question,  in  settling  the  difficulties  of  intcf- 
national  jurisprudence,  is  not  whether  an  advaotagO 
is  gaii  I  i!,  h  It  whether  the  advantage,  such  as  it 
is,  be  not  gained,  at  too  creal  a  cost  of  evil. 

It'  it  be  certain  that  theTosing  party,  in  con.«equence 
of  the  destruction  in  questtoo,  loses  more  than  the 
gaining  party  gains,  it  is  ccrtsin  that  the  two  partie^j 
taJteo  Uwether,  are  lo««rs  by  the  proceeding  :  and  of 
course  that  nations,  in  the  aggregate,  arc  losers  upon 
the  whole.  Nay,  it  is  certain  that  each  nation,  taiten 
by  itself,  is  a  loser,  u^ion  the  balance  of  the  cases  in 
which  it  m  liable  to  loe^  and  ifaaae  ia  whidt  it  ia  U> 
able  to  gain.  If  it  Ionb  oiore  in  the  cases  ia  whidi 
it  baatti  liMta  U,  nriaa  ia  tlw  eases  In  which  it  inflicts 
htvnioo ;  and  iTtt  b  as  lidUa  to  bear,  as  to  inflict, 
which  is  the  usual  condition  of  nations,  it  follows 
clearly  that  it  is  iu  interest  to  concur  in  a  rule  which 
shall  protect  the  propet^  of  mdisldaait,  ia  cum  of 
invasion. 

Even  in  lliat  mare  civilized  mode,  which  lias  been 
adopted  by  invading  armies,  of  availing  themselves  of 
theproperty  of  individuals;  by  exacting  contributions 
through  the  instrumentality  of  the  local  authorities  ; 
contribtttloDs  which  these  authorities  are  toil  to  par- 
tition among  the  people,  as  they  may  deem  eiiuitable; 
tbottgl)  it  is  admitted  that  this  ii  a  nuch  less  hurtful 
proceeding  thao  militaijr  raauo,  atill  wa  tbink.  it  wiU 
easily  appear,  tbat  the  evil  n^icted  upao  the  coatii- 
biitort  ia  greater  than  the  Ixiwfita  derived  to  tbe  le- 


Unlees  the  amount  ihui  received  by  an  invading 
army  is  very  coiiiiUerable,  the  btDcfii  which  is  de- 
rived, the  aid  nhich  is  gained  towards  accomplishing 
tbe  end  of  tbe  war,  must  be  confidercd  as  trifling. 
But  if  a  contribution,  the  amount  ot"  H  liich  tan  lie 
of  any  considerable  avail  lowardii  attaining  itie  ob* 
ject  of  the  war,  is  levied  suddenly  upon  a  particular 
idUstrict,  a  coaimi-Btiveljr  sanall  portion  of  tbe  invaded 
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country,  it  must  operate  upon  the  contributors  with 
a  dreadful  weight  of  oppression.  Upon  an  equitable 
C8liroste  of  the  circumstances,  it  can,  fhtrtfore,  hard- 
ly fall  to  appear,  that,  whetlur  Uic  coniii'jution  ex. 
uctcU  is  heavy  or  light  (it  nuj>t  alw.iys  be  heavy 
to  those  who  tustairi  ii),  the  loss  to  llicne  who  suiFcr 
must  greatly  outweigh  the  advantage  to  tliose  who  re» 
ccive.  If  it  be  so,  this  mode  of  exacli'^n  shooldi  it 
is  evident,  be  forbidden  by  the  law  of  nations. 

If  these  are  the  principles,  upon  which  an  interna- 
tional code,regarding  this  branch  of  tliesiibjeet,oi^dit 
to  be  conatracted,  they  will  enable  aa  todetenaine  the 
queatioii  witb  regard  to  the  prepctty  ef  ta^duals  in 
aaothar  eet  of  Ctrcumstancea,  to  whfeh  the  rules  of 
eivilbed  iOCtetJ  have  hardly  yet  begun  to  be  applied. 
Whatever  roles  apply  to  the  property  of  iijdivtduahs 
found  uni  :  laiul,  the  same  rules  ought,  by  parity 
of  reu>on,  it  bhould  seem,  to  apply  to  u  when  found 
upon  the  sea. 

The  conduct  of  nntions,  however,  lias  hitherto  not 
been  conlbrniabli'  to  the  parity  which  oppears  to  be- 
long to  the  two  <ets  of  cases.  Some  teooemeia,  more 
or  less,  according  to  the  progreu  in  civilisadOBt  ap> 
pean  to  have  been  shown,  by  all  but  nvagcs,  to  the 
property  of  iadividttala  apan  the  land.  To  this  hoar 
the  property  of  individnali  apoa  the  ata  ia  made  priae 
of  without  mercy  by  the  mott  ciTiliaad  natloM  ia  the 
world. 

The  notions  of  piracy,  in  fact,  ha^e,  on  this  sub* 
jcct,  unha])pily  prevailed,  and  governed  ih;  jn!  n!  of 
men.  Pirates  make  prey  of  every  thing.  iSa:lor*, 
originally,  were  all  pirates.  The  seafaring  Slate  was 
a  belligerent  stale,  of  almost  every  vpsscl  against 
every  oilier  vessel-  Even  when  nations  had  gradu- 
ally advanced  into  a  more  civilized  state,  and  when 
their  vessels  abstained  from  injury  to  one  another  in 
a  period  of  peace,  they  appear,  when  the  ties  of 
peace  were  dissolved,  and  they  were  placed  with  re* 
ipeet  to  eac  another  in  a  state  of  war  upon,  the  eaH, 
to  have  fidt  the  force  of  none  bat  their  old  aaweia* 
tleo^  and  to  have  looked  apea  the  atate  of  war  aa  a 
alale  of  piracy.  Two  nations  at  war  with  one  an- 
other continue  to  act  towards  the  property  of  indivi- 
duals belonging  to  one  another,  exactly  as  two  na- 
tions of  pirates  would  tl  >. 

Assuredly  this  is  a  stale  of  things  to  which  the  pre- 
sent intelligence  and  morahty  of  the  world  OU^ht 
speedily  to  put  an  end.  The  very  Mine  rfasonmp 
which  w  e  have  applied  to  the  ca'e  of  the  properly  of 
individuals  upon  the  land,  is  not  lets  conclusive  when 
applied  to  the  property  of  individuals  upon  the  tea. 
The  ]o(8  to  the  party  losing  is  more  than  an  eq|iu«ai> 
lent  for  the  gain  to  the  party  that  gains. 

There  is  aDolher  coaaidcratioo  of  gre^  impart- 
aace.  AH  aatlona  gabi  hj  tbe  free  opeiattoM  at 
commerce.  If  than  va  were  to  suppose  that  the 
losses  and  gains  of  the  two  belligerent  parties  balan- 
ced one  anotlier,  wMch  yet  they  never  do,  there  is 
nn  advantage  derived  from  their  con.incrce  to  every 
natinn  on  the  earth  to  which,  in  any  dcgrcOj  either 
cliieetly  or  indireetiv,  that  con;inerce  extends;  which 
iidvanlage  is  either  ioft  cr  diinii'.i.--l.ed,  h\  their  prey- 
ing upon  the  property  of  the  individuals  be!f>rtgit<p  to 
one  another.  Thip,  therefore,  is  an  urqucFtionabfe 
balance  of  loss,  to  the  general  community  of  oa* 
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NATIONS 

jjOyrf  tfom,  lAadb  the  Tnr  ^that  edwmuaitj  ought  to  en. 
BT-Jwi^  dtHToar  to  prevent. 

'  "         IF,  then,  we  ihould  tuppose  that  it  were  enadid  W 

tlic  law  of  nation*,  th;it  the  proprrty  of  individuals 
passing  on  thu  stas  shauld  be  t:i]ually  respected,  in 
peace  and  in  war,  we  may  proceed  to  conjidcr  whc- 
iTier  any  disadrantage,  nearly  coantervailing  the  ge- 
neral goodt  would  theooe  accrue  t»  tlie  bellige- 
rents. 

It  may  be  alleged,  that  a  aatloo  at  war  with  an- 
other is  retarded  in  reducing  its  antagonist,  by  the 
riches  which  the  commerce  of  that  antagonist,  if  on* 
dUUttbed,  will  place  at  its  diaposal.  But  it  li  eri* 
dent  that  an  Mvatitafe  ta  one  of  two  antagonitts, 
wfaett  eOBiMiMrted  to  Ae  Mber,  by  a  power  to 
overeoRie  chat  adTaatage,  exactly  equivalent,  is  in 
reality  no  ndvantsge  at  all.  Such  is  the  case  idth 
the  advantngo  accruing  to  the  nation  with  which  an- 
other is  at  w-ir,  when  the  property  of  individuals  up- 
on the  sea  in  allowed  to  pass  unmolested.  It'  it« 
riches  are  IncreascJ  by  freedom  of  commerce,  so  are 
those  of  its  ant;i^'iiri<t.  The  ndvantic^rs  are  equal, 
where  the  circumstances  arc  crjiial,  wltichi  in  the 
majority  of  cases,  they  undoubtedly  are. 

If  it  be  itiU  ejected,  tbat  there  nay  be  caaes  in 
vbich  tfaey  are  not  equal,  the  answer  is  obvious,  and 
iOGOatrovertiblr.  There  is  nu  general  rule  wHhont 
ill  aieepi^na,  |iut  partial  evil  muai  be  admitied  for 
genonl  good.  Besides,  if  the  caoe  won  very  re- 
markable. It  might  be  excepted  Aon  Ibo  ganoral  rtde. 

If  this  were  adopted  as  part  of  the  lair  of  nations, 
all  those  questions  re»pecting  the  maritime  treflic  of 
NeutraU,  (|uettions  which  have  been  the  source  of  so 
much  troublesome  inquiry,  so  much  nnimr>»ity,  and 
so  much  mischief,  would  be  immediately  at  an  end. 
If  the  traffic  of  the  belligerent*,  fo  f.ir  as  cimcerncd 
the  properly  of  indiTiduatj,  were  free,  so  would  be 
that  of  all  neutral  nations. 

Places  actually  blockaded,  that  k  surrounded  with 
an  hostile  force  for  llio  bmnediatc  purpose  of  being 
reducvd,  either  by  arms,  or  by  famine,  would  still 
(bnn  exceptions ;  because  the  admission  of  ships  in- 
to them,  with  supplies  either  of  food,  or  mnntlion  of 
war»  wouMbe  dnectfy  at  trartanee  wftb  the  verf  eb* 
ject  of  the  Uoeltade. 

In  all  other  cases,  the  admbsion  either  of  pro- 
visions  or  of  instruments  of  war  into  a  bclli;rr' 
rent  country,  ought,  undoubtedly,  upon  the  prin- 
ciple of  utility,  not  to  be  disturbed.  The  benefit, 
except  in  rare  and  reroarkabh,  eusci,  could  not  be 
materhll  to  the  country  into  which  tliey  mii^ht  enter, 
nor  hence  the  injury  to  its  nntigcinist  ;  on  the  other 
hand,  that  ant.i^onist  Hould  erjuy  the  s.ime  privile<;e 
of  the  ftee  admusion  of  those  commodities,  and  thus 
ituj  wobM  be  equal  in  all  revpects.  The  itaconve- 
.  nience,  bowefer,  which  would  thus  be  saved  to  the 
BCtrtrait  thf  annoyance  of  search,  the  loss  by  de> 
tendon,  tbe  occasions  of  quarieloare  knoob  to  lie 
erilt  of  no  ordhtary  magnitude. 

The  desertion  of  sailors  from  the  ships  of  a  belli* 
gerent  to  those  of  a  neutral  has  given  r»e  to  disputes 
in  one  instance  only,  th  it  of  (irmt  Britnin  nnil  the 
,  United  States  of  .'iuirrica.     The  question  to  be  <Jf- 

terniiiicd,  in  laving  do«  ii  the  principles  of  interna- 
tional jurisprudence,  is,  whether  thia  de»ertion  ought 
CO  bt  coDNdeted  «*  cooatitntiog  a  graind  Ibr  tba 
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genera!  right  of  search  {  in  "other  words,  whether  the    law  af 
etil  to  which  a  bellfgerent  is  exposed  bydestnion,  ^sfisa* 
or  rather  by  that  portion  of  desertion  which  ejn  be    "  -  ■ 
prevented  by  the  ri:;ht  of  search,  is  an  equivalent 
lor  all  tile  evil  «!iirh  is  minvoidably  produced  by  it. 

Ue'icrtion  must  take  place  cither  from  the  aliipjof 
vv.ir  ot  the  bL  pi^areut,  ur  (ram  ic»  mvrchant  shlpn. 

In  re^peet  to  ship<  of  war,  it  is  so  easy  for  a  belli* 
pcrent  to  prevent  desertion  to  neutrals,  at  least  in 
any  such  degree  as  to  constitute  a  great  evil,  that  it 
would  be  altogether  ab«urd  to  speak  of  it  afi  an  evil 
to  be  compared  with  those  arising  from  the  right  of 
sear<^  The  only  occasions  on  whkb  ships  m  mr 
can  be  expoaed  to  desertion  to  nenlndib  must  be,  on 
those oopasions  on  which  they  go  into  a  neutral  port. 
Bttt  on  those,  comparatively  rare,  occasions,  they 
Can  so  easily  take  precaution  against  desertion,  that 
the  danger  to  which  they  are  exposed  i«  Imrdly 
worth  regarding. 

Wiieo  the  j-ailors  belonging  to  tnerciiant  ships 
transfer  their  services  to  the  ships  of  a  neutral,  it  ift 
not  to  be  railed  desertion.  It  can  only  take  place, 
ill  very  consiilernble  numbers,  when  seamcti's  wages  ' 
in  the  neutral  country  are  much  higher  than  in  that 
of  the  belligerent.  The  saBor,  in  this  case,  leaves 
his  own  for  another  cntintry,  only  bccnuae  he  im* 
proves  his  situation  by  to  doing.  This  is  a  liberty, 
wbidi,  aa  It  ought  to  belong  to  cveij  bodj,  so  it 
ooght  not  to  be  withheld  fram  tba  aallor.  If,  in- 
deed, any  nation  thlaka  proper  to  fbibld  anjr  chit  of 
its  people  to  leave  their  eoontty,  as  Sogtandsrith 
regard  to  its  artificers,  other  countries  cannot  help 
that,  but  they  cu^ht  not  to  be  colled  upon  to  lend 
their  aid  to  such  an  antisocial  regulation,  by  allowing 
their  vesaels  to  be  searched,  as  security  a^aini^t  its 
infringement.  Besides,  it  is  evident,  that  there  is  a 
much  greater  sectirity,  arising  fiom  the  very  nature 
of  the  case,  againet  the  chance  of  a  nation's  being, 
to  any  considerable  degree,  deprived  of  ita  sailocs  by 
any  such  mens.  0  ue  sailors  go  into  the  neutral 
country  because  wages  are  higher  there,  a  small 
number  only  will  have  gone,  when  wages,  from  di- 
minutiDn  of  the  numbera«  will  begin  to  rise  in  the 
conittiy  which  Ibqr  bive  left,  and  from  faewasa  of 
the  nuMBbeffl,  will  begin  to  ftH  In  tbe  oounliy  to 
a*leh  they  have  been  tempted  to  repair.  When  the 
»  1^  T  seamen  liflve  thus  Sufficiently  risen,  in  the 
ijeili^'t  rLi.t  counlry,  w  hich  iliey  are  sure  to  do  if  the 
demand  fir  ihem  rises,  the  ^allo^f  will  not  only  come 
back  from  ivery  country  in  the  «orUl,  but  the  sail - 
Rrs  of  other  countries  will  hurry  along  with  then; 
and  the  evil  of  desertion  curcts  itself. 

Only  tw  o  (juestions,  of  any  grc.Tt  importance,  ap> 
pear  to  remain ;  that  relating  to  the  march  of  UoopOj 
for  a  hostile  purpose,  through  a  neutral  ooontry,  and 
that  relating  to  the  extent  to  which  tbe  operations 
of  aeneeeasfol  awr  ought  to  be  porsoed. 

According  to  the  principles  which  we  have  aliaady 
laid  down  for  regulating  the  proceedings  of  a  hostile 
army  even  in  the  invaded  country,  namely,  tliat  of 
committing  no  plunrler,  and  enjoying  the  right  of 
market,  it  appears  that  the  light  «>f  passing  through 
a  neutral  country  riii  ^ilnil,ir  terms  should  bl"  refused 
to  no  part}  .  'l  liis  rule,  while  it  holds  out  e(|ual  ml. 
vantages  to  all  belligerents,  admits,  leas  than  any 
Other  rule,  gronada  w  dispaie. 
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Tbe  end|  which  we  have  already  described  as  that 
•lens  Um  pimuit  of  which  can  reader  any  war  jutti- 
fUbtOi  tuncieotlj  dtfines  the  extent  to  which  the 
opemliMit  of  •  waeemM  «w  lo  proceod. 
Tbo  nd  of  every  jimMoblo  wor  i*  to  obtiia  «ob> 
pentation  for  an  injarjr  nwtolned,  and  security  agaunt 
the  repetition  of  it.  The  last  poiot,  tiiat  of  security, 
alooe  contain*  any  uncertainty.  Nations  arc  a|  t 
exaggerate  the  demand  tor  security,  to  requiru  tuu 
much;  vtiry  oftL-n  unconsciously,  from  the  mere  crav- 
ings of  sell-love ;  sometimes  fraudulently,  as  a  cover 
fbr  ambitious  views.  AM  th«  qooation,  however,  re- 
■pecUog  what  may  or  may  not,  in  each  iostanoo,  be 
•uflieiMit  wouri^,  It  a  quettioo  of  fact,  not  of  hm, 
it  must  be  determined,  n  dotaroiDod  at  aU»  by  a  tli- 
bunal  empowered  to  take  cogoiaaace  oflbe  laetf. 


Ot  Uit  ten-  We  fiuve  now  iben  iaid  down  the  principles  by 
urucdobof  which,  in  our  opinion,  the  rights  of  cation!,  in  re- 
dllwlSf^-"  "P**^^  another,  ouglit  to  b«  determined ;  and 

Mhiia Imir- shown  in  what  manner  thote  principles 
MteattM^i'Mv''^  ^  applied*  is  Older  to  oono  to  a  decision,  in 
tbe  SMNt  iMHrkaUf  «M«.  Tbo  nfai«r  poiou  it  is, 
of  cowMf  Bot  n  oar  power  to  ObMinio  in  detail; 
but  ibet  Will  not,  we  noold  hope,  be  dlllcult,  after 
the  exemplification  exbibitci!,  nnd  ific  sntisfactory 
solutions  at  which  weseetn  to  have  arriveii,  of  all  the 
more  considerable  questions  which  tbe  subject  presents. 

rrom  what  has  been  shown,  it  is  not  difficult  to 
see,  what  would  be  the  cour»c  pursued  by  nations, 
if  tbqr  were  really  actuated  by  tbe  dettre  of  rua« 
ladof  their  general  intercourse,  bolh  in  peMO  and  la 
war,  on  the  prindplea  BMWt  a^WBligieiif  to^tbcw  ill* 
Two  grand  practical  meaniee  are  elbviotidy  aoe 
only  of  primary  importance  toward  the  attainment 
of  this  end,  but  are  of  indispensable  necessity  toward 
the  afai:  iiic  ii;  (  r  i;  in  any  tolerable  degree.  Theae 
arc,  iiroi.,  ilie  conntruclion  of  a  Code  ;  and,  secondly, 
the  establishment  of  a  Tribunal. 

It  itperlectly  evident,  that  nations  wUl  be  much 
INPO  wailf  to  conform  to  the  priaoiplei  of  iBtir> 
coufN  wbteh  are  best  (or  ali,  if  they  hare  an  accacaio 
set  of  rulee  to  go  by,  thaa  if  tbey  have  not.  In  tbo 
first  placob  thare  m  ieie  rooen  for  atittaltet  ia  tb» 
nejit,  there  is  ten  room  for  ptausibte  pretext* :  and 
last  of  all,  t!ie  approbation  .n.d  disapprobaticn  of 
the  world  ii>  sure  to  act  wiiii  uutuld  coaceniraiioo, 
where  a  precise  rule  is  broken,  familiar  tO  ill  tbo 
civilixed  world,  and  venerated  by  it  all. 

1  (ow  the  nations  of  the  civilized  world  might  con- 
tious  might  cur  in  the  framing  of  eocb  a  code,  it  is  not  difficult 
concur  in  to  devise.  They  td^/itt  appoint  delegates  to  meet 
m^*^  for  that  piupeackiaaqrontnl and  ooafwuent  fdaooi 
lioud  Code,  ^here,  after  dbeoarfoD,  end  ooniog  to  as  fldl  an  ob- 
derstaoding  as  poaaible  upon  all  the  raaterlat  points!, 
tbey  might  elect  some  one  person,  the  most  capable 
that  could  be  found,  to  put  these  their  determina- 
tions into  the  proper  words  and  form,  in  short,  to 
make  a  draught  of  a  code  of  international  law,  as  cf* 
factually  a*  possible  providing  for  ail  the  ^uestioat, 
wblch  OOtdn  arlat»  upon  thetr  interfering  loteMitit 
betwMa  Ive  aalioaSi  After  this  draught  was  pro> 
pOMd«  it  iboald  be  revised  by  the  delegates,  and  ap- 
pmved  by  them,  or  altered  till  they  deemed  it  worthy 
of  their  approbatioo.  It  should  then  be  referred  to 
th*  eerani  menHNnth  M  teeelw  iM  Had  MnctioB 
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from  their  approbation ;  but,  in  the  OMOn  time,  It 
should  be  published  in  all  the  principal  laiwi^ei^ 
and  circulated  as  extensively  as  possible,  form  aalce 
of  two  bnportaiii  advaBtaM  Tbo  first  would  b^ 
tbat, tbe lBtall%aBceordiemolo«wU bong  brought 
to  operate  upon  it,  and  suggestioits  obtained  from 
every  quarter,  it  might  be  made  as  perfect  as  posai* 
blc.  The  second  would  be,  that  tbe  eyes  of  all  the 
world  being  fixed  upon  the  decision  of  every  nation 
with  respect  to  tbe  code,  every  nation  might  hv  dr- 
terred  by  shame  from  objecting  to  any  Important  ar> 
tide  in  it. 

As  the  sanctioo  of  genaml  opinion  is  that  upon 
vbich  chiefly,  as  we  hava  alMaay  seen,  such  a  code 
nHMie^ftir  iM  efldaacghaot  a  little  wiU  defend 
npon  die  node  in  wfiieb  it  a  reeogsifed  and  tan^ 

'I'hn  rrcopr.itiijrj  should  in  each  cniintry  have  all  pos- 
sible puliJ.Li;v  aiiii  iolemnity.  Evuiv  circumstance 
which  can  trod  in  aii;u-,c  ihu  Djuiudci  throughout  the 
earth,  that  ihe  peopie  of  each  country  Mtach  tbe 
highest  importance  to  sucfa  a  code,  is  to  themselves 
a  first-rate  advantagei  becaute  it  nuat  be  of  the  ut- 
most importaace  to  dien^  dm  aU  tha  aatioDs  of  the 
eaitbalunild  hebete  iiwerds  ibasa  uaea  tbe  «iBci> 
pies  of  mutoal  benriBoenee:  aad  aotbuig  wUai  they 
can  do  can  have  so  great  a  tendency  to  produce  this 
desirable  eEect,  as  its  being  generally  known  that 
they  venerate  the  rnle*  wUeb  am  eMaUiibed  for  ita 
attainment. 

If  nations,  then,  were  really  actuated  by  the  de- 
sire of  regulating  their  mutual  intercourse  upoo 
principles  mutually  beneficent,  they  would  aoopC 
aseaiMne  fisr  having  a  code  of  iateroiiioBal  law  aan- 
stmcted,  aoleandy  Meapiiaed,  and  ttaivertally  dif* 
■  fused  and  nade  known. 

But  it  h  not  enough  that  a  code  should  exist ; 
every  thing  should  be uc r  e  to  secure  u  c  induct  cou- 
fbrmable  to  it.  Nothing  h  »o  uiuca  importance 
for  this  purpose  as  a  tribunal ;  before  which  evei^ 
case  of  infringement  should  be  tried,  the  facts  of  it 
lilij  and  completely  explore^  the  nature  and  de> 
gNo  of  the  infringeroeot  ascertaioed;  and  ftom 
wbieb  a  knowledge  of  every  thing  nuiterial  to  the 
case  A«dd  boasrupidlj  as  poss&le  diffiiaed  tbtoi^ 
the  wortd ;  before  wnich  idso  all  cases  of  doubt  should 
rcj.:ul,irlv  come  for  deterr:iiiiat:nri :  aiul  ifiLihi^jri,  tie- 
twccn  nations  which  meant  justly,  would  always  be 
avoided,  and  a  stigma  would  be  eat  upon  ibow  which 
justice  could  not  content. 

Tbe  analog}'  of  the  code,  which  is,  or  ought  to  be, 
framed  by  each  tute  for  regulatitv  the  interoourse 
of  iu  own  people  wiihia  ill  own  mSlMjf  throws  all 
the  iUiMttatioa  which  is  neeaHaw  apes  the  ease  of  a 
tribunel  fbr  the  Intematlaaal  eode^  It  is  weitt  known, 
that  ln«  s,  h— evir  carefully  and  accurately  construct- 
ed, would  be  of  little  avail  in  any  country,  if  there  was 
not  some  organ,  by  mean,  e:  \k  hich  it  might  be  de- 
termin#i  when  inaivtduaiti  had  acted  in  conformity 
with  them,  and  when  they  had  not ;  by  which  also, 
when  any  doubt  existed  respecting  the  conduct  wbicb 
in  any  particular  case  (ha  law  required,  such  doubt 
Blight  be  autborilativeii  lamofed,  aad  cue  determt- 
ante  Kne  of  action  preseribed.  Without  tliis,  it  is 
sufficiently  evident,  that  a  small  portion  of  the  bene* 
fit  capable  of  being  derived  from  laws  would  actual* 
lyb^  attained.  It  wiUpteeeaily  ber~   ^ 
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of  the  benefit  capable  of  beio^  derived  fWnn  an  in* 
,  t«raatioaal  code  moat  be  Uwt,  if  it  is  left  deitiMM  of 
k  rfnOaj'  organ.  We  ahall  first  consider  in  irintiaan- 
IMT  IB  iitttnational  tribimal  miahi  ba  cowtnialid  i 
aad;  an^  k  «liai  MMHT  il  i^jjlhl  b*  ippobisd  10 
act. 

H».    IB.   f^^i  VfMOtm  fektiog  to  aU 

unaiioMl  nation*  should  come  before  it,  what  is  desirable  w. 
Trifanul    that  all  nations  should  have  equal  security  for  good 
judicature  from  it,  and  shotiU  Moik  with  equal  cwB* 

dence  to  its  decntong. 

An  obTious  expedient  for  this  purpoiie  i^,  th  i:  all 
nations  should  contribate  equally  to  its  Ibrtnation; 
that  each,  for  example,  should  kcdU  to  it  a  delegate, 
«r  judge.  Its  aituatioa  should  be  chosen  or  its  ac- 
Wisibiiigr,  and  for  the  means  of  publicj^  whioh  k 
aright  arord ;  the  last  being,  bejond  comparison,  the 
advantage  of  greatest  importance.  As  all  nations 
•eald  aek  eaeShri  at  wauM  not,  send,  it  would  aoAea 
ifdioiBOfacivHlndead  leading  natioaeofthoworid 
oonavrcd  ia  tbe  de^n,  with  such  a  naober  of  tlie 
Teas  considerable  as  would  be  sure  to  follow  thetr  ex> 
■jmri!o,  and  to  he  desirous  of  deriving  aMvauidt;'.  fri  ni 
an  iiistruiucQt  of  protection,  which  to  ilwiu  muuIU 
of  p'.'Culiar  iaiportance. 

Ai  it  is  fouod  bv  nyef'idc  expmeo&if  and  is,  ith- 
deed,  a  coiucfjuotici:  oi  ;lie  LLiceriaJned  laws  of  hu' 
man  nature,  that  a  numerous  asserably  of  raen  can- 
not form  a  good  judicatory ;  and  that  the  be«t  chance 
for  good  judicial  service  is  always  obtained  whea  on- 
ly one  man  judges,  under  the  vigilant  eyes  of  iote* 
Mated  and  intelligent  observers,  having  rail  ftoodoin 
to  deliver  to  the  world  their  setMimanta  re^ectiqfbia 
eenduttt  tbe  whole  of  these  adveaHfw  aaijr  bo  fb> 
taiae^  fa  dtb  cbm,  by  a  very  cftewal  ewpedfaat. 
If  pnoedeo^  else,  be  wanted,  •  thlo^f  which  in  cer. 
tain  minds  holds  the  ptsce  of  reaaoo.  it  is  amply  fur. 

lushed   by  the   RouilIIi  ;   ucuurJiu^'    Lij   ^iIlkIi  i; 

great  number  of  jud^^c-^  Jiiivi;?^:  Lill  u  ciiuatu  i^i-  tlie 
jadlGal  business  L'enemllv  of  tLic  year,  a  selection 
waa  made  out  of  that  nuoibtr,  .nccording  to  certain 
Teles,  for  each  particular  ca  ;<?. 

Evwy  possible  advantage,  it  appears,  would  be 
oonbined  in  the  ioteraatiooal  tribunal,  if  the  whole 
btif  of  dalegattis,  or  judge!*  aMoa^led  from  every 
ttj,  ahould,  as  oilea  at  tUf  case  for  dMfaimi 
)  befisre  ihem,  hold  a  ceiftfic»  and»  after 
tura  delib«ation,choaae  aoaioOM  iadvildaal  oTtheb 
body,  Ofoa  whom  tbe  whole  daty  of  Judge  should* 
ia  taat  caaei  devdvo;  h  being  the  atriet  duty  of  tlie 
rest  to  be  present  during  the  whole  of  his  proceed* 
lags,  and  each  of  them  to  record  separately  his  opi> 
nion  up'jn  tlio  ci^t,  r.firr  <1ie  deoUoO  of  IBO  OMlng 
Judge  had  been  pronoin  ci  d. 

liwonld  be,  no  d  iljt,  i  good  general  ru'  :]ic  jgh 
One  can  easily  fore»K«  ca&cs  in  which  it  would  be  cx- 
]>edient  to  admit  exception!,  that  the  judge,  who  is 
in  thia  manner  chosen  for  each  instance  of  the  judi> 
oial  aervice,  should  not  be  the  delegate  from  any  of 
the  oeuettica  immediately  involved  in  the  dispute. 
The  ■etare  to  tliis  is  sufficiently  apt 


no  aotare  to  tins  is  sufficiently  apparent. 

Wo  aifeehaad.  that  f ew  wejpda  will  he  dcaoHd  aa* 
oona**  to  ihaw  how  eiaay  ■eearitiee  aae  thai  pte> 
«idad  fbr  tbe  exoeUenca  of  the  iudicial  service. 


that  tbe  utiBost  ftiroeas  end  impertiali^  are  provided 
for,  in  the  choice  of  the  pudge ;  because,  of  the  two , 
parties  involved  hi  Aa  dispute,  the  one  is  reprenat* 
od  bv  a  del^;ate  at  Mich  aa  the  other*  and  the 
of  tliedele^ttea  ene  bdiftnat  bM««MthM>  In 
gaaiid,  thetefiieik  it  li  eeMeal^  that  the  aoditar  iB> 
tviit  CO  the  two  aideB  ba^g  balanced,  and  there 
being  a  great  pepondersnce  of  inurts-,  ii:  favour  of 
nothing  but  a  just  deusioo,  tliat  iuLt.rct>L  will  pre- 
vail. 

The  best  choice  being  mode  of  a  judge,  it  is  evi- 
dent that  he  would  be  so  situated,  as  to  act  under 
the  strongest  securities  for  good  conduct.  Acting 
■iagly,  he  would  bear  the  whole  retponsibility  of  thu 
service  reijuired  at  his  hands.  He  would  act  under 
the  eyes  ol'  the  rest  of  the  assembled  delegates,  men 
vened  in  the  same  species  of  business,  chosen  on  ac- 
count of  their  capacity  for  the  senrice.  who  could  be 
deoaivod  aaithar  with  n^oet  to  the  ulfgeBoe  which 
ho  ■right  OMitp  aor  tho  ftiiaeai  aad  SoBettjr  with 
whidi  be  Blight  decide  i  n^iile  he  would  bo  watched 
by  the  delegates  of  the  respective  parties,  having  the 
power  ofintcrcsr  s:in;ula!;iii^  them  to  attention;  and 
uouid  be  ituiv  tliAt  iije  uiLfits  or  demerits  of  his  con- 
duct would  be  made  fully  known  to  Aowheta^ortho 
greater  part  of  tlie  world. 

The  judicatory  being  thus  constituted,  the  mode  Form  of 
of  proceeding  before  it  may  be  easily  sketched.  f^crfi'" 

The  cases  may  be  divided  into  those  brought  be-  ^jj"* 
fore  it  by  the  parties  concerned  in  the  dispute  t  and  y  < 
thoae  which  it  would  be  its  duty  to  take  up,  when 
they  were  not  brought  before  it  by  any  of  the  porb^ 


A  veHety  of  cases  would  occur*  hi  which  two  aa* 
tloaa,  having  a  ground  of  dispute,  and  being  imaUe 
to  agree*  woukl  unite  ia  an  application  to  the  iatefb 
national  tribunal  for  an  adjustment  of  their  diffin** 

enccs.  On  ttjch  occasions,  tlic  colt-.l  uf  iIil'  trjt;u- 
lidi  would  be  sufficiently  clear,  'llic  parlies  would 
])lead  the  grounds  of  th>  i.  ^  veral  claims;  the  judge 
would  determine  hoiv  far,  according  to  the  law,  they 
were  competent  to  support  those  claims ;  the  parties 
would  adduce  their  evidence  for  and  against  the  facts, 
on  which  the  detarmination  of  tbe  claims  was  found 
to  dqieod;  the  Judge  would  receive  that  evidence, 
end  finally  deiMA.  All  thil  it  10  perfectly  conform- 
able to  the  course  of  |ileadlBfc  aao  rooctviog  proei> 
in  the  case  of  suiu  bctwew  ndhridei^  at  aaaijjaad 
aad  '"r'*f^  ^  111*  Artidc  JituavaoBtacR*  that 
itieaaBeoeHafjrtobeiaorefaitfaMilw  heiv.  IfAr> 
ther  exposition  is  required,  it  wiQ  l>e  found  upon  a 
reference  to  the  article  to  which  we  allude.  De- 
L-.^iiii,  ill  tliL,  (_^bL%  it  is  observable,  fully  accom- 
^AjiL^b  .u  c.jJ ,  Ltcauie  the  parties  come  with  an  in- 
tention of  obeying  it. 

Anotiicr,  and  ii  uuxiierous  class  of  casei,  would 
probably  be  coti&tituted,  by  those  who  would  cume 
betore  it,  complaining  of  a  violation  of  their  rights 
by  anotlier  natioo,  and  calling  fbr  redress. 

This  set  of  cases  ia  aaalogoua  totbaviBJP'i**^ 
^idicature,  when  one 


the  exoeUence  of  the  judicial  service. 
Ia  tha  fint  placekit  aeema  ia^ouible  to  qucstieo. 


It  ahottld  ho  incaadwDt  upoo  the  peiqr  tfam  ap- 
plying to  give  notice  of  iu  inteatien  to  tha  fmttjf 
tiguxM  which  it  ia  to  complain,  aoA  of  Ao  «f  ob- 
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wb!cb  H  stcmi'tlMt  III  coMpUst  ibouKlks  pfCfcnt' 

If  botti  |MTttei  9n  ppsmtf  wlm  tbo  ciM  cfiom 

forward  for  trial,  they  both  ^esd,  aceordiiif  to  the 

mode  described  in  the  Article  JpntitMtODEWCB ; 
evidence  is  taken  \i\>ctn  the  decisive  fuels ;  ontl  if  it»- 
jurv  has  been  cmnmilted,  the  amount  of  comin  nga- 
tton  is  decreed.  W  hni  it  happens  that  llic  defen- 
dant a  not  prcceni,  and  refuses  to  plead,  or  to  »ub- 
nrit,  in  this  Instance,  to  the  jurisdiction  of  the  court, 
fhe  inquiry  should  notwithstanding  go  on  ;  the  alle- 
gationg  of  the  party  preaent  aliould  be  heard,  and  the 
endetice  which  it  adduces  shoold  h*  iceeived.  The 
nofi-appeannice  of  the  party  defrndant  ahoald  be 
trcatcJ  OS  an  article  of  evidence  to  prove  the  truth 
of  ii$  opponent's  allcgntions.  And  the  fact  of  not 
appearing  should,  itself,  be  iMAted  81  U  oleliee 
against  tlie  law  of  nation!. 

It  hnppcns,  not  unfrcqucntly,  wiieii  nntions  quar- 
rel, that  both  parties  arc  in  the  nrong  ;  nnd  on  tome 
of  Umm  OOCHMnu  neither  party  might  ililuk  proper 
to  ipplj  to  m  cqnilAbie  tribunal.  This  fact*  name* 
iy,  tbtt  of  tbefr  not  applying  to  die  bMeiMtloMl 
tribunal,  should,  itself,  as  stated  beibre,  be  marked 
in  the  code  as  an  international  offence,  and  should 
l)e  denounced  as  t.ueli  hy  the  internation;il  iribiinaf. 
fiut  even  wlicn  two  offending  parties  do  not  a^k  for 
a  decision  from  the  internnttonal  tribunal,  it  is  not 
proper  that  other  nations  should  be  deprived  of  tkie 
beneit  of  such  a  decision.  If  these  decisions  consti- 
tnte  a  aecurity  against  injustice  frcni  one  another  to 
the  general  eoanunity  or  nations,  that  seciiritj  orast 
netbe  alhnved  to  bo  Inpaired  hy  the  raftacten  oe»- 
duct  of  those  who  dread  an  Investigation  of  their 
conduct. 

Certain  forms,  noi  difficult  to  devise,  should  be 
laid  down,  according  to  which,  on  the  occorreiice  of 
such  cases,  the  tribunal  tibould  proceed.  First  of  all, 
it  is  evident,  that  the  parties  in  question  should  re- 
ceife  iottmatioo  of  the  intention  of  the  court  to  take 
oo^inace  of  their  dispute*,  an  a  certain  inf*  If 
the  partiei!i  ono  or  both,  appeared,  the  caae  woaM 
fall  wider  one  of  those  wfncb  have  been  prerloinly 
as  above  considered.  If  neither  party  appeared,  the 
court  would  proceed  to  estimate  the  laeLs  wliieh 
were  within  its  cognisance. 

It  would  have  before  it  one  important  article  of 
evidence,  furnished  by  the  parties  thcuis^eivt?,  name- 
ly, the  fact  of  their  non-appearance,  'i  bis  ought  to 
be  considered  as  going  far  to  prove  injurious  eonduct 
on  both  aides,  ^nie  evidence  wfakh  the  eouit  woold 
liave  before  it,  to  naajrapecMe  Acli^  meld  beHaUe 
lo  be  snnt;,  from  the  neglect  of  tlie  parties  to  ad- 
duce their  pleas  and  evidence.  The  btisiness  of  tbo 
eourt,  in  ihe.^e  circumstances,  would  be,  to  state  cor- 
rectly sucii  evidence,  direct  or  circumstantial,  as  it 
had  before  it;  giving  its  full  weight  to  tlie  evidence 
contained  in  the  fact  of  twn- appearance ;  and  to  pro- 
nounce the  decision,  which  the  balance  of  the  evi- 
dence, such  as  it  was,  might  be  found  to  support. 

Even  in  this  case,  in  which  the  practical  eiiMt  of 
a  decision  of  the  tnteniational  court  may  be  svppoa* 
"ed  to  be  the  leear,  where  nehher  party  is  disposed  to 
Tiipeel  the  jurisdittinii.  the  beneSt  which  would  be 
<Jrrtved  would  by  no  mtans  be  inconsiderable.  A 


decision  solemnly  pronounced  by  inch  a  tdbntia] 
would  always  have  a  strong  cAict  upon  the 
tioneofmen.  It  would  fix,  M* 
itionofmaahiad. 
Such  a  tribunal  wodld~ope«ate  as  a  great  idiool  of 
political  morality.  Hy  sifting  the  circutnstances,  in  all 
thedijsputes  nfnatitmv,  by  di^iirgui^hing  accurately 
between  the  filje  cnlourii  and  the  true,  by  Stripping 
olf  all  disgutiHfs,  by  getting  st  the  real  facts,  and  exhi* 
biting  them  in  the  true  point  of  view,  by  presenting 
all  this  to  the  world,  and  fixing  the  attention  of  man. 
kind  tipon  it  by  all  the  celebrity  of  its  elevated  situa- 
tioa«  it  would  teach  men  at  large  to  distiogaiih.  Bp 
habit  of  contemplating  the  approbotioa  of  eudt  • 
court  attached  to  just  proceeding,  its  disapprobation 
to  unju.1t ;  men  woidd  learn  to  apply  correctly  their 
own  approbation,  and  disapprobation ;  whence  wotrid 
flow  the  various  important  effiMUSi  which  these  seotH 
mcntx,  justly  exciiM,  woM  natuNlly  tad  nornvid- 

ably  produce. 

As,  for  the  reasons  adduced  at  the  beginning  of 
tliis  article,  the  intentioo  should  newer  be  entcttainod 
«f  supporting  the  deeistonsof  Iho  iaiainaiieaal  osnt 
by  force  of  arms,  it  remabs  to  bo  considered  whtt 
means  of  another  kind  could  be  bad  recourse  to,  in 
order  to  raise  to  as  high  a  pitch  as  posaible  tbe  mo- 
tive of  nations  re«pcctively  to  yield  obedience  to  its 
decisions. 

We  have  already  spoken  of  tbe  rfivct  which  would 
be  produced,  in  pointing  the  sentiments  of  mankind, 
giving  strength  to  the  moral  aanctioo,  and  b^  the 
existence  or  an  accurate  oode^  and  by  the  decisioas 
Itaaidvei  of  a      caailltatad  tfOtioat. 

To  inerenae  ttns  eieet  to  the  utmost,  publicity, 
should  be  carried  to  the  Iilghest  practicable  perfec- 
tion. The  code,  of  course,  ought  to  be  universally 
promulgated  and  known.  Not  only  that,  but  the  best 
means  should  bo  in  full  operation  lor  diii'using  a 
knowledge  of  the  proceedings  of  the  tribunal ;  of  the 
eeses  investigated,  the  allegaticas  made,  the  evidaaea 
addaoed,  tbe  sentence  prononacidi  wd  tiN  nassaa- 
opon  which  it  is  groonded. 

Tbe  book  of  the  kw  of  nationi^  and  aeieetioiM  Ihon 
the  book  of  the  trials  before  the  international  tri- 
bunal, should  form  a  subject  of  study  in  every  school, 
.L:jd  a  knowledge  of  them  a  necetsary  part  of  every 
man's  education.  In  this  manner  a  moral  sentiment 
would  grow  up,  which  would,  in  time,  act  as  a  power- 
ful restraining  force  upon  tiic  injustice  of  oationa, 
and  eive  a  wonderful  efficacy  to  the  international 
jnrisMction.  No  nation  irould  liiie  to  be  the  obfoct 
of  the  eontempt  and  hatred  of  all  other  natiaaa  {  to 
be  spoken  of  by  them  on  all  occasione  wtlh  disgast 
and  indignation.  On  the  other  hand,  diere  is  no  luu 
tion,  which  docs  not  value  highly  the  favourable  sen- 
timents of  other  nations  ;  which  is  not  elevated  and 
delighted  w  ith  the  knowledge  that  its  i-^lk  i  . 
rosily,  and  magnanioitty,  arv  the  ibexiic  of  general 
applause.  When  means  are  taken  to  make  it  cer- 
tain that  what  aibrds  a  nation  this  high  satisfiwtion 
will  fidlow  a  jnit  aad  beaefidal  course  of  cendaet; 
diet  what  it  regards  with  so  mich  aversion,  will  in- 
fitllibly  happen  to  It,  if  it  lUls  in  the  propriety  of  its 
OHi)  behaviour,  we  may  he  sure  that  a  strong  securi- 
ty is  gaii>cd  for  a  good  mtercoursc  among  Daiions. 
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i«  of  Bestdef  thi«t  it  does  not  seem  impoHible  to  fioU  va- 
^"^^  rious  incoiwcnieociWj  to  wJucli,  by  wa^  uf  peoaltics, 
IfJL  tbdWiMiUoiM  ni^tka  iiibjected,  which  rcfiucd  to 
1  eoofwiB  to  tbs  prticriptioDa  cf  the  mternatiwMl 


VirioQi  pMlega  gnated  to  other  nutiffiMb,  in 
their  intercowie  with  one  Hother,  oiiglit  be  with- 

helJ  fro  111  that  nation  which  thuii  demeaned  itself  in 
a  vk'ii)  so  contrary  to  the  general  intcreats.  In  ao  for 
OS  the  witliholiliii^  of  tiicyu  privileges  cii^lii  operate 
unfavourably  upou  inJividuaJs  bL-loiigiii);  to  the  re- 
liactory  italiuus, — indiviJuals  who  iiii^ht  be  little,  or 
oot  at  aii.  acc<i*iar_v  to  the  guih,  the  ctlcLt  would  bo 
the  subject  of  proportional  regret.  Many,  lio»  cvor, 
in  the  concerns  of  mankind,  are'  the  good  thmg/t 
niiich  can  onl^  be  attained  with  ■  certain 

riiment  of  evil.  The  rule  of  wisdom,  in  such  i 
to  be  sure  that  the  good  outweighs  Uie  evil,  i 
to  nduee  the  enl  to  in  mirroirott  diawMioai. 

WemoytakoMiiii 
The  cerentonia]  of  other  utioiw  adjgllt  to  turned 
against  the  nation,  which,  in  thii  common  eonccro, 
set  itself  in  >;'[K  :'tion  to  the  interests  of  othere. 
The  ionest  pJaee  ui  company,  the  least  rcipcctful 
situation  on  uli  occasions  of  ceremony,  might  be 
assigned  to  the  metobers  of  that  calion,  when  travel- 
ling  or  residing  in  other  countries.    Many  of  those 


narlu  of  diireiptct,  ioanljing  neilber  injury  to  per- 
■•a  Mr  propertjt  wbicp  wt  diedwd  hjr  J 


respect  to  others,  might  bo  ftoo  tkom  |ienaltiea  in  re* 
spect  to  them.  From  these  bstancu,  adduced  mere- 
ly to  illuMMto  our  neiabg,  it  will  be  easy  to  scv  in 
what  nunner  a  niKnlMr  of  oowidenyo  iocoovcniea- 
cia  night,  from  this  louroe,  be  omiIo  io  bear  upon 
ntlou  lofining  to  conform  to  tho  bcocAcial  f»n> 
•ions  of  the  international  code. 

Besides  the  ceremnnial  of  other  nations,  means  to 
the  same  end  might  be  derived  iroui  the  iuw.  A 
number  of  cases  might  be  found  in  wliich  certain 
benefits  of  the  law,  granted  to  other  foreigners, 
might  be  reluied  lo  them.  They  might  be  denied 
the  privilege  of  suing  in  the  courts,  for  example,  on 
accuunt  of  any  thing  except  some  of  the  higher 
Climes,  Uie  more  serious  violations  of  person  or  pro> 
petty. 

AiaoBg  other  thiegt  it  is  auffictcotly  evideot,  that 
^ie  tribiuwl  would  hi  tbo.proper  ofgen  for  the  trial 
ofplncv.  When  prepondereM  iooMvtoieMt  ndghft 
attend  the  removing  of  the  triil  to  the  usual  leet  of 

the  tribunal,  it  might  delegate  for  that  purpew  tbe 

proper  functionaries  to  the  pn^er  spot. 

liy  the  applicalion  of  tlic  priiK';ili'- ,  wli'ch  we 
hare  ihui  expuuiidt-d,  on  application  winch  implies 
no  peculiar  difficulty,  and  requires  nothing  more 
than  care  in  the  detail,  we  are  satisfied  that  aiu  might 
be  done,  which  is  cipiihie  of  being  doaOf  towd  N" 
curing  the  benefiu  of  interoalkmal  law* 


Uwof 
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An  insular  empire,  like  that  of  the  United  King- 
dom of  Great  Britehi  awd  Ireland,  which  is  so  much 
indebted,  and  always  moat  be,  for  that  power,  pro- 
iperlty,  and  renown  wUdk  the  enjoys,  lo  the  giori- 
flue  mode  of  her  Nosy,  cannot  but  take  «  peeolier 
dcMoe  of  intneet  te  every  thing  that  concerns  it» 
Thta  vast  iMdiia^  Indeed,  haaet  aU  tlnMO  been  tho 
pride  and  boast  of  Great  Britain,  die  terror  of  its 
enemies,  and  the  admiraiion  of  tbe  world.  It  is  un. 
der  the  impression  of  its  vast  importance  that  we 
have  been  induced  to  give,  under  their  proper  heads, 
soch  details  of  the  civil  and  military  branches  of  the 
naval  departments,  as  may  afford,  without  entering  in- 
to too  minute  detail*,  a  comprehensive  sketdi  of  this 
great  national  bulwark,  of  wUeb  It  ia  noi 
to  take  a  general  view. 

The  term  MJkVY  b  fencnlly  intended  to  i 
aH  ahqiB of  commerce  as  well  aa  of  war-'4hei 
eiMfle  as  well  as  the  military  Awriniie bet  the  ob> 
aervalione  contained  in  the  present  article  are  meant 
to  rdale  only  to  the  latter^  excepting  that,  in  speak- 
ing of  the  progroaaive  ealargeiaeot  of  ships,  and  im> 
provement^  in  nasal  afchileetnre,  the  remarks  may 
sometimes  equaliy  apply  to  ehlpa  of  oomaaeree  and 

of  war. 

A'<rry  cimpofcd  nf  Mattmiel  and  Prnsost:; . 

The  compoution  of  a  navy  may  be  considered  un- 
der the  two  distinct  heads  into  which  it  naturally 
divides  itaelQ  aod  uader  which  tbe  French  generally 


distinguish  an  army,  the  materiel,  and  the  penonH / 
the  former  embncmg  every  thing  that  appemdna  to 
the  ships,  their  capacity,  conitructlon,  armament, 
and  etjuipment ;  the  latter  all  that  concerns  the  rank, 
the  appoutment,  the  varioaa  doties*  dee.  of  tbe 
ofleen^  ieameu,  and  marines. 

I.— Matbaiel  or  tiic  Nav  v. 

It  vodM  occupy  too  large  a  space  to  give  Wstoiy. 
even  a  short  sketch  of  the  origin  and  progress  of 
naval  architecture,  from  a  bundle  of  branches,  or 
the  hollow  trunk  of  a  tree — the  rude  raft  and  the 
frail  canoe — to  the  more  perfect  coracle,  or  the 
wicker  hoati  of  the  ancient  Britons  covered  with 
hide*.  For  many  centuries  after  the  esptilsion  of 
the  Romans  from,  or  their  ahandonmtnt  of,  the  Bri- 
tish Islands,  very  little  progress  appears  to  have  been 
made  by  us  in  the  art  of  navigaliaBorship  building: 
the  natives  would  appear,  for  many  oeBtwriee  aiker* 
wards,  to  have  aeiaa  aiaraly  OB  I' 


Tto  sriido  of  o«r  aanal  history,"  say  tto  Conw 
missioners  for  Revising  die  Chril  AAirsof  the  Navy, 
"  may  be  divided  into  three  periods.  The  Pmt, 
comprehending  all  that  preceded  the  reign  of 
Henry  Vlll.  The  second,  ending  with  the  Restora- 
tion of  Charles  II- ,  and  the  Third,  coming  dowB 
from  the  Uwtoralion  to  the  present  day," 

To  what  sire,  and  to  vrliat  extent,  liie  amount  of HetFltlS** 

the  English  ships  or  vessels  were  carried,  which  sup. 
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iBMBy  contetu  wkh  the  invulmg  Danes,  in 
eenttiry,  our  avn\  hitloiy  lua  not  prcMrr* 
teofd.  W«  arc  loU,  hoiraw,  that  Alfred 
t  liw  «r  Ub  gdUw,  and  thit  tome  of 
Amb  wcn  capriH*  of  fowing  thirty  p«ir  af  ««■. 
Ttiew  nlUe*  wvfS  drfeflj  employed  in  clMrhg  Ih* 
Channel  of  the  De»U  of  pirates  by  which  it  nm 
feated.    It  is  also  naid,  at  a  prorf  of  hit  aUentioil  to 
naval  matters,  that  under  his  au«picc»,  one  Ochter 
undertook  a  voyage  into  the  Arctic  Ucgioin,  made 
n  survey  of  thr  c  d«tg  of  Lapland  and  Norway,  and 
brought  lo  Alfred  an  aocnont  of  the  mode  puriued 
by  the  inhabitants  of  thrwe  countrie*  to  cutrh  whale?. 
It  k,  Bioreorer,  on  record,  that  hi»  two  tom,  Edward 
and  Atheliton,  fought  many  bloody  actions  with  the 
Danes,  in  which  several  kings  and  chieiil  ware  slain  ; 
and  that  Edgar  bad  from  3000  to  5000  ihlpai  divid- 
ed inCe  tbiaa  flMla,  Mationed  on  three  lavml  part* 
of  IImi  MMrt*  trilk  uliich,  passing  fran  one  fleet  er 
squadron  to  the  cMher,  M  earemaoavigaled  the 
Mand ;  that  alW  this  lie  ealM  bineetf  "  Monardi 
of  all  Albion,  ai  1  Sovereign  over  all  the  adjacent 
Isles."  Some  uui.^n,  however,  may  be  formed  of  the 
size  of  the  vessels  whi  'T  n  ir[po»ed  his  fleets,  from 
the  imposition  nf  n  land-tax,  which  re<]uired  certain 
proprietors  tn  ■i:riii'li  a  stout  galley  of  three  rows 
of  oars  to  protect  the  coast  from  the  DantRh  pirate?. 
The  more  effectoally  to  check  these  mAnuderF,  and 
pnMMt  the  coasts  of  the  kingdooit  William  the  Con- 
r.  In  1066,  esublished  the  Cbquc  Torts,  and 
iirtaiui  privileges,  oa  condition  uf  iheir 
I  Mfm  with  84  men  {n  each  for  i  ^  days, 
in  «Mai  «iPaet|geflcy.   We  should  not,  petbaiw,  be 
lar  aaiin  to  datlag  the  period  of  oar  naval  arciiitae- 
taie  from  tiie  Conquest.   *'  Tbe  Normiii^'*  tt^  Sir 
Walter  Ralegh. "  grew  better  ^ipwrights  than  eillur 
the  Djiu  s  nr  S'axons,  and  made  the  Ta«t  conquest  of 
this  Uiid  ,  u  iiitiii  which  can  never  be  conqucrid  wkiUt 
the  kings,  thereof  keep  the  duminion  of  the  sea*.'' 
But  Ralegh  docs  not  describt;  what  the  ships  wwe 
which  the  Norma:!-,  t.iu^h;  y.-.  :-.<  Imii.l    nor  can  it 
now  be  known  io  what  kind  ol  vessels  Wiliiam  trans- 
pOrtMl  bis  army  across  the  Channel,  or  what  wac  the 
detcrlptko  of  tlie  hindred  large  siiips  and  &fty  gal- 
liea  of  wUch  tbe  IMm]  anament  of  Richard  I.  con- 
■iited  oal^aknadhioB  to  the  Holy  Land.  Wear* 
toU,  hvwaffer,  that  lianiog  increased  his  fleet  at  Cy- 
prus to  350  shipi^  md  00  failiai*  he  Gril  in  irichs 
■hip  belonging  to  ^  8in»<ae»  of  Mwh  BB  Miner, 
diciary  sise.  that  she  was  defended  by  1500  men,  all 
of  whom,  with  the  exception  of  S00»  Richard,  afler 
taking  ]:i>:^.,'>...'.LML  of  tier,  efdHfld  10  ke-UHNHqa  Bw- 

board  auu  drowned. 

There  can  be  no  doubt  that  the  nation;  of  the 
Mediterranean,  particularly  the  Gcnot»e  and  Vene- 
tians, introduced  many  imprnremenis  as  lo  the  capa- 
city and  stability  of  their  ships,  in  consequence  of 
tlie  crusades  and  the  demands  for  warlike  stores  eod 
pfWfiiioai.  which  such  vast  and  ill-provided  armies 
McawaiUf  ciealod ;  but  these  improvements  would 
•eecn  pot  to  have  reached,  or,  at  least,  to  have  etade 
bm  a  tardy  progrea*  m  GnM  Brltaifi.  Kng  Jelw, 
it  is  true,  stoutly  daimed  fiir  England  the  sovereign- 
ty  of  tlM see,  aoddecieed  ibat^  ships  belonging  to 
fiwaifii  aatioM.  tbe  nasten  «f  which  aboald  mm 

4 


to  strike  to  the  British  flag,  sfaonld  be  seized  aad  Ussy, 
deemed  good  and  lawfltl  pne.  And  this  monarch 
la  said  to  have  fitted  oet  BO  leaa  than  500  saU  d* 
ships,  mider  the  Earl  of  SalMMny,  In  the  year 
against  a  fleet  of  three  tiaaa  that  nnnber,  prepared 
by  Philip  of  Fhmoe,  i«r  tbe  bmuieo  of  England ;  of 
which  the  English  took  300  sail,  and  drove  100  on 
shore,  Philip  being  under  the  necessity  of  destroy- 
ing the  remain  Icr,  to  prevent  their  falling  also  into 
the  hands  of  tlu*  Enjjiish.  Of  the  kinds  of  ships  of 
which  his  fleet  i  I  i  .  notion  may  be  form- 
ed by  the  account  that  is  reJatcd  of  an  action  fought 
in  the  following  reign  with  the  French,  who,  with 
"  80  stout  ships, '  threatened  the  coast  of  Kent. 
This  fleet  being  discovered  by  Hubert  de  Borgb,gO« 
vcmor  of  Dover  Castle^  he  put  to  sea  with  40  Eng- 
lUl  aUpa^  and  having  get  to  the  windward  of  the 
aiNBy,  aad  mn  down  many  of  the  aaaaller  Mft, 
he  dosed  with  die  rest,  and  threw  oa  beard  flm 
e  qnaotitf  of  qalcUiast,  ifhidi  Utnded  them  to 
dRCtoaBy,  that  all  their  ahipi  were  either  taken  or 
sunk.- 

Whatcver  the  siae  and  the  armaments  of  our  sliip» 
were,  the  empire  of  the  sea  was  bravely  maintained 
by  the  Edwards  and  tlie  Henrys  in  many  a  gallant 
and  glorious  sea-fight  with  the  fleets  of  n-ance, 
ngainrt  which  they  were  generally  opposed  with  in- 
ferior number*.  The  temper  of  tl>e  times,  and  the 
public  feeling,  were  strongly  exempUficd  in  the  re^ 
of  Edward  !•  by  the  foUowiog  circtMBStaace :  An 
English  sailor  was  killed  in  a  Norman  poit»  in  een> 
sequence  of  which  a  war  commeoead»  and  die  tm 
aatiaos  agreed  to  decide  the  diapole  OKeMrtain 
day,  with  the  i^e  of  their  iwipecttTe  naval  fiii«et. 
The  apet  of  battle  w«a  lo  be  ibe  adddle  of  the  chon- 
nd,  nuvked  oat  by  anohedng  there  an  empty  idiip. 
The  two  fleeu  met  on  the  Uth  Apn!  i  j;^^  the 
English  obtaintrd  the  victory,  and  carried  v::  tibove 
'250  sai;. 

In  ail  iit^uuii  Willi  the  French  rieet  oS'the  haroour 
of  Sluys,  Edward  III.  is  said  to  have  slain  30,000  of 
the  enemy,  to  have  udten  800  great  ships,  "  in  one 
of  which,  only,  there  were  400  dead  bodiaii**  Thla 
is  no  doubt  an  exaggeration.  The  same  monard^ 
at  the  siege  of  Calais,  is  stated  to  have  blockaded 
that  port  with  730  sail,  having  on  boafd  1.4^986  ai^ 
riners;  85  oafy  of  wbicfa  wane  of  the  Bagial  aevv, ' 
beariaig  4t0  Mtioefa^  or  about  17  mn  eadi.  ut 
VBiuiaa  other  aoaaetknadUtbiigiMtaovefeign  no- 
biy  support  the  honour  of  the  British  flag.  But 
though  we  then,  and  ever  after,  claimed  tbe  '*  domi- 
nion of  the  tL-ii-."  ;;iiU  dominion,  says  Ralegh,  "was 
never  iJjsoluic  ur.tjl  the  time  of  Henry  U»e  Eighth." 
It  was  a  maxim  of  this  great  statesman,  titat  "  who- 
soever comroamiK  the  sea,  commands  the  trade  of  the 
world;  who^ni  icr  i  ommands  the  trade,  commands 
the  riches  of  tlie  world,  and  cooaeaueotiy  the  world 
Itself." 

The  reign  of  Henry  V.,  however,  was  most  gl<Hi> 
ous,  in  maintaining  the  naval  superiority  over  dm 
fleeu  of  France.  Froea  « loiter  of  this  SovateiBi  to 
bb  Lord  Chancellor,  dated  IflUi  Awmtt  1417,  Olaeo* 
voted  hy  tbe  ila  Mr  lyaaaa  aaiang  the  recei  j»  in  the 
Ton«r»ead  ef  wbioh  tbe  lallewng  le  n  oapy,  it  would 
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m«]r  in  htt  reign,  ii 
^  fdniiked  fev  ib«  Cl^fW 
Amu,  for  tiM  Kmg^  wra  ot^  on 
particular  expsdition.   The  I^ltr 
been  written  nine  <Uja  after  tb* 
MMle  of  ToafM  i 


"  Am  mhid pen  en  Dku  Veotsque  de  Durtme  nre 


"  Worthipful  fader  yn  God  We  senJe  you  cloaed 
within  iJiia  letter  a  cedule  conteyning  tlie  names  of 
ceitein  Mtifttrea  for  owr  owoe  grete  Sbippee  Car- 
rake*  Dargee  and  Balyngera  to  the  wfatcbe  Maistrc^ 
We  have  granted  aoauitees  luch  a«  is  appointed  up- 
do flcbe  of  iMB  in  tbe  Mine  Ceduie  to  take  yereiy  of 
MM  gnMe  wUls  that  ua  lust  at  owr  Exchequer  of 
Wcita^  ot  tbo  MMM  of  MicluiniM  and  Eater  by 
tnm  potdoHO.  Whmfiwo  Wo  wd  ood  eba»o  yo» 
that  unto  eche  of  the  mid  Maistrei  ye  do  make  un* 
der  owr  grete  »e<l  heyng  in  vowre  warde  owr  lettera 
patentee  stvcrjli  ]a  due  forme  afler  th'eSect  and 
pourport  of  owr  snid  grante.  Yoren  under  owr  aig» 
net  ait«  owr  ChiIo  of  Touqw  the  xij  d^f  of  An* 

gUjA." 

Sxtraet  from  the  Schedule  contained  in  the  precedu^ 
LtUtr- 

ij.li.  xiijs.  iiijd  T.a  Grande  Niefl  *j.  Mariners  po*' 
appcUe  the  doot  John  WiU  i  la  saufgardo 
Ham  eat  Maistre  J  deiak  IlHMde 

V}.  U.  xtija.  ii^d.  LoTrtootoBofttle' 
dontSt«fll*naMlM«Nliua-  -vf. 
tre  1 

ij.  U.  xiija.  iiijd.  La  Holy  goet  dont 
Jordan  Brownyng  est  Maiitre 

ij.  IL  xiij*.  iiijd.  La  Carrake  appel- 
lee io  Petto  doot  Joim  Oomd  -vj. 
oit'MMlM  } 

lll.tUsiita.liqd.  UComite  appeUl 

leeltPkul dontWilKamPayno  V  vj.  Mntam , 
est  Maistrtr  J 

tj.  U,  xiijs.  iiijd.  La  Carrak  appcllc ' 
le  Andrewe  dont  Mim  Thor- 
ny ng  est  Mai  it  r* 

»}.  li.  xiijs.  iiijd.  I  "I  <  imk  appellee  T 

ie  Xpdfre  dont  I  cndrell  est  i- vj.  Mariner! 
Maistr'  \ 

ij.  IL  sMia.  ii^  Lo  Canak  ippelle 
lo  MmIo  dencWiliui  Kiche- 
man  eat  Maistr' 

«}.  li.  xina.  iiijd.  LaCanrak  araellee 
le  Maiio  dooft  WUUmb Hethc 
eat  Maistre 

»j.  li.  xiijs.  iiijd.  La  CarrnV  fifpcllel 
le  (reorge  dont  John  Metsh  vvj. 


▼j.  Mariners 


"J- 


'-J 


MoiiMM 


Marwm 


Tfic  remaioder,  to  whose  makters  peDuoni  were 
Uius  granted,  consist  of  seventeen  "  niefs,  barge», 
and  ba]|ynger»,"  mojtil  with  three,  and  others  two 
marincm  only.  But  liiatory  iofarms  u»,  that  about 
this  lime  Hoory  eaabarked  an  anny  of  23,000  men  at 
I>«var  on  board  of  1^00  anil  of  tbifh  two  of  which 


NAVY. 

carried  purple  saili^  MMaMMld  wilb  dw 
England  and  Fimoo  I  «M  a^M  Ae  King's  Cbaaa- ' 
ber,  Iho  odiar  bit  Siloaa,  m  tynioal  af  bis  keepii^ 
hi*  eoort  at  aea,  which  be  coraidered  as  a  pert  of  bis 
dominiona.    Still  we  are  lefl  in  the  dark  as  to  the 

real  dimensions  of  his  ships,  and  till'  r.aturo  of  tiirir 

armament;  tbay  were  prohablv  uj,cl!  (.mly  n-s  tr. ins- 
ports  for  his  amy.     ll  v.-uukl  .Tppcur,  liuwuvcr,  t>oiil 

a  very  curio^M  poem,  written  in  ii)e  early  part  of  the 
reign  of  King  Henry  the  Sixth,  that  the  navy  of  his 
predece^&or  waa  coanderabie,  but  that,  by  neglect, 
it  waa  then  reduced  to  the  same  state  in  which  it  had 
been  during  the  preced^  roigm.  Tbe  poem  here 
alluded  to  is  entitled.  lie  CagM  poUde,  exhoru 
ing  all  England  ««>  h^y  tba-  aaa«  aad  nan 
Nairaw  Sea ;  abowiag  MWI  profit  floi 
and  a!-o  what  worship  and  salvation  to  England  and 
to  all  Kit,>lisiimea,"  and  is  piinted  in  tbe  first  volnnie 
of  Hacklayt's  Colkction  <^  VotfOga.  It  was  evi- 
dently written  before  tbe  ye«r  when  the  Em- 
peror Sigitmond  died,  as  appava  by  i ' 
paaaage  io  the  probgoe: 

u  For  WgiwDooii,  the  cteat  Emysiwsi, 
WhiA  t€i  revnrtA,  vbcn  tia  wis  in  lUc  ISBd. 
Widi  Kioc  Heory  the  TiiUi,  Prince  af  Haaaar, 
line  ntien  glory,  ««  him  tbmght,  be  found 
A  migAltc  taU,  wfakh  had  laka  in  haad 
T«  •«■•  wilk  9namt  aa4  attte  aswtiMMa, 
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Tbe  pert  of  the  r  r  r  m  irhich  alludes  to  the  navy  of 
Khg  Henry  the  I'ltth  is  entitled,  "  Another  inct* 
det)t  of  keeping  the  Sea,  in  the  time  of  mnrveiloua 
werriour  and  victoviotjs  Prince,  King  Henrie  the 
Fifth,  and  of  hi*  great  Shippes." 

The  following  are  Ibt!  most  remarknble  paiaagca; 

'*  And  if  I  theuU  coodude  aU  b/  (he  King 
Houic  tb*  VitU  what  wu  hi*  puviwciM, 
Wlun  M  Hamptoo  be  made  the  cteat  anrntm. 
Which  poned  other  gMUil^«rih*CsanBsaB| 
The  TriniHe,  tbe  GnetA  Mw,  tfea  JM^T  OM* 
Ami  other  taou,  wliidi  u  Dowe  be  laet. 
Whjil  hope  )x  WM  ihc  Kingi  gmt  intent 
Of  Oioo  ilupaci,  and  what  m  mind  be  meutt 
It  «u  r.[>t  L'llis,  but  tlul  he  latt  la  btt 
Lord*  rooiul  about  coriroa  of  <be  lee. 
AnI  iffe*  bad  tD  ifaii  tioM  IM  Iwe, 
RebaiWen  Prince  aaoMd  wMwotto  |Mn: 
~Hi(  grctt  ship*  ibouJd  hare  btcn  put  in  jnccic, 
UbW  the  code  that  he  mcst  of  in  chicli:. 
Pot  dnnht  H       biit  that  he  wtmld  liave  bee 
Lord  snd  muter  ab«itt  the  raood  tec : 
Alul  kept  u  nut,  la  Mom*  our  eaacain  beoea, 
And  TO«De  tu  (Md,  art  witdf  bnaghiit  thsBSSt 
That  po  pxeege  Amdd  te  wtanaut  dSBgtr, 
And  hi,  Uci'Dcc  ea  ne  10  move  and  Metfc.** 

Shortly  after  the  time  when  tbil  poem  must  haw 
been  written,  it  appears  frooi  tbe  nrliaosent  RoH 
(IMKh  Hen.  VL  1448),  that  an  aiai^  nMal-toae, 
canaisting  only  of  eight  large  ahipi^  wilb  tmitttt 
■ela  to  attend  them,  waa  to  be  coUeoled  ftooi  tbe 
pefta  of  London,  Briatol,  Dartmouth,  Hull  and  Now. 
t^tle,  Winchelsea,  Plymouth,  Falmouth,  &c.  ;  and, 
of  cottrae,  tbe  Royal  e^hips  of  1417,  the  names  oi 
which  are  containnl  in  ilic  fc  re^-  nn-  tLlieduie,  were 
then  eithsr  gone  to  decay  or  '.Vo  are  not 

to  judge  of  the  size  of  tiio'ii?  fili:[i'i  irnm  tUv  t<  w  m  l- 
rioen  appoinled  to  each.   These  were  neraiy  tha 
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Virj.  ihip-keepers,  or  harboor-du^  owd,  placed  on  petw 
^"^V^^  mancnt  pay,  to  keep  tbc  Mf»  in  ft  COadilica  fC  ftt 
the  sea  when  wanted. 
Second  U  verr  probable  that,  until  our  merchanU  eo- 
Poiod.  gaged  in  Mediterranean  trade,  and  that  the  at- 
leotion  of  the  goreronieDt  was  torned  in  the  reign  of 
Henry  VII.  (about  1496),  to  imitate  Portugal  in 
making  foreign  discovery,  under  the  akilAiI  aeaiaw 
Brixwtlan  CMot,  wr  litde  wm  added  to  Um  mmi* 
d^arttepomrorBtililbAlpafiw.  ItiiiaU^ 
Iwmr,  Um>  an  li»  ■nwfan  rf  Hw»tVII>  to  Om 
thrawiB  1485,  b«0MiMd1ikiBiriiw,«lneh  had  IMM 
neglected  !n  tlie  preceding  reign,  to  be  put  into  • 
condition  to  protect  the  coasts  against  all  foreign  in> 
vacioni ;  and  that,  in  the  midst  ot  profound  peace,  he 
always  kept  up  a  lleet  ready  to  act.  In  hi*  reign 
Was  built  a  ahip  called  the  Great  Harry,  tlie  first  on 
record  that  deterred  the  umte  of  a  ahip  of  war,  if  it 
was  not  the  firat  exdutiTely  appropriated  to  the  ser- 
vice of  the  Mate.  This  it  iIm  Mae  ship  that  Can* 
den  has  mJscalled  the  Haaiy  Ommm  de  Dieu,  and 
'  whkbwatiMtlHiiltlilltMa^yamaftcnnfd^mi* 
dar  tbo  nign  «r  Htny  VIIL  TIm  <3fMt  Haify  b 
atated  to  bave  oeat  L,  14,000,  and  wwbant  by 
ctdent  at  Woolwich  in  I55S. 

We  now  come  to  that  period  of  our  naval  liintory 
in  which  England  might  be  truly  Mid  to  pouess  a 
military  marine,  and  oF  which  some  curious  details 
hoTC  been  left  ua  by  tliat  extraordinary  man  of  basi- 
ncM  Mr  Pepys,  a  commissioner  of  the  navy,  and  af- 
terwards secretary  to  Charles  il.,  at  a  time  when  the 
King  executed  is  person  the  office  of  Lord  High  Ad* 
aidiw,  and  alao  to  Jamra  II.  until  his  abduation. 
Hb  minutes  and  wikrnlliiiiii  ii  relative  to  the  navy  are 
aoDlaiiMd  in  a  gna*  anaUwr  of  annnacript  volumes, 
Hffabh  ar« de|NWlad  in  tba  Pnyaha  Ubrary  in  Mag- 
daleoe  College,  Cambridge,  nom  these  papers  it 
%  a(^ears,  that  in  the  Ibhteenth  year  of  Henry  VIII., 
the  following  were  Itia  names  and  the  tsnni^  «f  th« 
Royal  Navy : 

Tons. 

Henry  Grace  de  Dieu,  -  -  15t)0 
Gabriel  Uoyaf,  *  •  •  650 

Mary  Ko*e,  .  •  600 

Barbara,  ....  400 
Mary  George,  ...  250 
HeoiY  HamptoOt  •  -  •  180 
The  Great  uallaj,  •  -  >  gOO 
Botaraiga,  •  ■  >  800 
Oalbedne  Porteleaat  -  •  -  550 
John  Baptist,  ■  .  •  400 
Grent  Nkliolas,        .  .  .  40O 

Mary  James,  >  .  .  S40 
Great  Bark,      -      -  .  £50 

Less  Bark,  •         -         -         i  so 

Two  row-barges  of  60  tons  each, — making,  in  the 
whole,  16  ships  and  vessels  me&turiog  7^60  tons. 

The  Hcnrr  Grace  de  Dieu  is  stated  in  all  other 
aceOOM^  and  with  more  probability,  to  have  been 
enlj  IMOIOM;  the  rule  for  ascertaining  the  mea* 
auicaMat  of  diipe  being  still  vague  and  ItaEla  to  gnat 
emr,  waa  probably  BBticb  more  so  at  thla  eaily  pe- 
lted. Tbb  ship  waa  built  in  1515  at  Eritliite  die  river 
IliM^  M  lajdMe  tl»  IMgaai  of  th»  awia  UHUMfO, 


which  wtt  burnt  in  August  in  acLioa  widi  the  Sarf. 

Tmr-ch  llret,  when  csirrjin^.-  ihe  ilnu'  of  itie  Lofd  '^^^m 
High  Aumirai.  There  tt  a  drawing  lu  the  Vepyslan 
papers  of  the  Henry  Grace  de  Dieu,  from  which 
a  print  in  the  Arcbaeologia  has  been  engraved,  and 
of  which  a  copy  has  been  taken  as  a  frontispiece  to 
Mr  Dmick's  Manoirt  (^f  the  Rite  and  Progrm 
th*  Jtajfol  Navy-  From  tbeie  psp«rs  it  appean^ 
that  iba  earned  14giuw  en  the  Joarer  deck,  12  on 
thoatabde^  ISob  tbeqaailarideekaDd  poop,  is 
on  the  lofly  ftrecasUe,  and  10  ia  her  Itecn  ports, 
Bwhing  altogether  7S  guns.  Her  regnbr  establish- 
ment of  men  is  said  ti>  have  coiJsiHed  uf  5W  mjI- 
diers,  301  mariners,  and  60  guuticts,  makmg  alto- 
gether ~D0  men.  Some  idea  may  be  formed  of  the 
awkwardness  ia  manoeuvring  ships  built  on  her  con- 
struction or  similar  to  her,  when  it  ii  stated  that, 
on  the  appearance  of  the  French  fleet  at  St  Helens, 
the  Great  Harry,  built  in  the  former  reign,  and  the 
fini  ship  built  with  two  decks,  had  nearly  been  sunk, 
and  liiat  the  Mary  Rose  of  6OO  tons,  with  500 
or  600  BOB  OB  board,  was  actually  sank  at  Spit- 
bead,  oecaibaej^  aa  Ralegh  says,  "  by  a  little  sway 
hi  CHthig  tba  ihfe  rinmi,  her  ports  being  wiihia  six. 
teen  looies  of  tito  water."  On  this  occasion  the 
fleets  cnriiiniuidi  d  each  other  for  two  hotirs  ;  and  it 
is  reroarlvLtl  iomcthing  extraordinary,  that  not  less 
than  300  cannon-Bhot  were  fired  i  ■]  ImiIi  "Hi;  n  the 
course  of  tliis  action.  From  the  prints  above  men- 
tioned, whicli  agree  very  clos«ly  with  tlic  curious 
painting  of  Henry  crofsiog  the  Ubanoel  in  bis  fleet, 
to  meet  Francis  oo  the  "  Champ  de  drap  d'Or,"  near 
Calais,  (and  now  in  the  greot  room  where  tlM  8o* 
ciety  of  Antiquaries  bold  their  ooeetings  in  SomeiNt 
Houteii)  it  is  quh^  enrpHaiag  hew  thqr  eottid  be  tmit* 
ed  OB  tne  tea  at  all }  their  eneoMMe  noe|«  and  faro, 
castles  making  them  appear  loftier  and  oww awkward 
than  the  targe  Chinese  junks,  to  which,  indeed,  they 

beer  a  strong  rr:,i'ini]'^Ri'(  . 

Henry  VliL  may  justly  be  said  to  have  l&id  the 
foundation  of  the  BriUih  navy.  He  established  tbe 
dock-yards  at  Deptford,  Woolwich,  and  Portsmouth ; 
he  appointed  certain  commissioners  to  sapertntend 
the  civil  afbirs  of  the  navy,  and  settled  the  rank  and 
pay  of  adnhrab,  vice-admirals,  and  inferior  officers ; 
thoa  Cfoati^  a  national  navy,  and  raising  the  officers 
Co  a  aeparate  aad'dlNliict  pofesiion.  The  grett 
officers  of  the  naej  liioB  wm,  tba  Viee-Adiniiai  cf 
England;  tbe BSmmt of  Ao OfdiMnee { tbeSurvoy- 
or  of  the  Marine  Causes;  tlae  Treasurer,  Comptrol- 
ler, General  Surveyor  of  the  Victualling,  Clerk  of 

tliu  Sl,:pf.  :n:vl  C'l-rL  of  {hc  S[i-rcs.     T'iich  of  theSC 

oiiicfiB  liau  iheir  partitulm  uuui  s,  hut  they  met  to- 
gether at  their  office  on  1  tmi  r-Hnl  (mce  i\  i^L-fk ,  ta 
consult,  and  make  their  reports  to  the  Lord  High  .Ad- 
miral. He  also  established  the  fraternity  of  the  I'rini- 
ty-House,  for  tbe  improvement  of  navigation  and  the 
encouragement  of  commerce,  and  built  the  castles  of 
Deal,  Walmer,  Sandgate,  Hurst  Castle,  &c.  for  tbe 
eroleelion  of  his  fleet  and  of  the  coast. 

At  die  death  of  Hanijr  VIII.  in  1M7,  tba  B«mI 
navy  coarinad  erab«Bt50  ittlpeaadvaiteb  efdiftit* 
eot  sizes,  tbe  former  from  1000  to  150  taaa,  and  the 
latter  dovra  to  ItO  tons,  makiiw  in  the  wlwle  about 
ttiOOO  t«Mh  and  aunnod  bfiAoatBOOO  MBte«n» 
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MMy.  loldien,  i^nen,  &-C.  In  the  short  feign  of  hb  aon 
^V^"  Edward,  little  altcrstion  seems  to  have  taken  place 
in  the  state  and  condition  of  the  Royal  na*y.  But 
the  regulation*  which  had  been  made  in  the  ri  i^Mi  nt 
bit  fiilher,  for  the  civil  go*ernnient  of  naval  affair;, 
were  revited,  arranged,  and  turned  into  ordinance*, 
which  form  the  bmit  of  all  the  tubaequent  inttrac- 
tiom  given  to  the  ccmimiaionen  for  the  management 
«ftlM«MtaAiir««ftfMiM«7.  !■  the  nign  of  Mar; 
th*  lMHiM«rtlw  mny  «■»  n<Med  to  about  7000 
■MMt  kMlltr  Lord  High  AMiwI  MUy  MiiDUdMd 
4ll«'Hfle-MiaAcd  by  England  of  •*  Sowtlgn  of  tiM 
8ea=,'*  by  compelling  Philip  of  Spain  to  itrike  bia 
flag  that  was  flying  at  the  main-top-matt  head, 
though  on  his  way  to  England  to  marry  Queen 
Mary,  bv  firing  *  shot  at  the  Sp«ai«h  admiral.  He 
al«o  demand'  il  thiit  iii»  whole  fleet,  ooniitting  of  IfiO 
iail,  should  urike  tlieir  colours  and  l«Twer  their  top- 
aailt,  as  an  homage  to  tha-  English  flag,  before  he 
«Ould  permit  his  squadron  to  salute  the  Spanish  mu- 
■arch. 

-  Tbe  reign  of  Bh'sabetb  mu  tbe  prradoat  period  of 
ynhUH^aklorj,  perhapa  aoipaailJiyMOfte,  pre- 
"viott  to  tte  BfefMUlioii.  She  not  only  in<arHMd 
As-  namerteal  force  of  the  regular  navy,  but  eato> 
bliahed  many  wise  regulations  for  its  preaervation, 
and  for  secaring  adequate  supplies  of  timber  and 
Mhcr  naval  store*.  She  plurcd  hrr  naval  oflicem  On 
a  TBorc  re«pectable  footing,  and  encouraged  foreign 
traile  a;ii'.  geographical  discoveriea,  so  that  she  ac- 
quired justly  the  title  of  the  "'  Restorer  of  NavaJ 
Power,  and  Sovereign  r>t  iliu  Northern  Seas."  The 
greatest  naval  force  that  had  at  aoy  previous  period 
been  caUed  together  was  that  which  was  assembled 
to  oppose  tbe  *'  lovioeible  Armada,"  and  which  coo- 
according  to  the  notea  of  Mr  Secretory  Bepys, 
itl^Mft,  with  14k9M  B0D :  bat  these  went  Dot 
dl  **  flMMMi  RayiUt*  kit  nwe  partly  oomoiMd  «f 
the  oontnbtitions  of  the  Cinque  Ports  and  othert. 
The  nmnber  aetnally  belonging  to  the  navy  is  var!< 
outiy  stated,  but  they  would  appi  ar  to  Iilus  been 
somewhere  about  40  tail  of  ship; .  nuiim  d  wuh  about 
dOOO  men.  At  tile  cini  o(  \ivr  rriL-n,  however,  the 
navy  had  prcutlv  incrLOji-il,  t\,v  liU  m  1603  conai-it- 
ing  of  4'/  aliljis  uf  mrlojs,  dobLriptions,  amounting  to 
17,000  tons,  and  manned  with  a'M^  men.  Of  these 
two  were  of  tike  burden  of  lOOO  tons  «tch,  thvw  (rf* 
SOO  looa,  and  ten  from  GOO  to  800  tons. 

JaOMi  I>  was  not  inattentive  to  his  navy.  He 
«mh  patoooiaed  Mr  Phineas  Pett,  tbe 
mllStSmc  sbipw 
(rifOklto 

tid  improenfto  fa  O*  Arm  tod  MMMttoctfaB  nf 

ship;.  Tbe  oumbrous  top-works  were  first  got  rrd 
of  uoder  h!s  saperintendence.    "  In  my  owne  time," 


1  !ip^ 


fit 


cur  Er.gli,-!-!  ships  hath 
xtreiflisy  we  carry  oor 


says  Rale^f 
been  greatly  beiti  ri  d 

ordnance  better  tlian  wi;  wurr  ^vont — we  have  added 
croase  pillars  in  our  royall  shippes,  to  strengthen 
them  I  we  have  given  longer  Boors  to  our  shippes 
than  in  older  times,*'  Ac.  Tbe  young  Prince  Hearjr 
was  ao  fond  of  naval  affiurs,  that  Phineaa  Pett  WM 
Mlmd,  by  tbe  Lord  High  Admiral,  to  build  •  Tt*> 
tolat  CiMtbam  in  1604  with  all  poiaible  SMed»  ttt 
yoa^g  MM  Hwy  to  dilpetthiMrinp.  «r 
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London  Bridge ;  tbe  length  of  her  keel  was  M  feet, 
B.-ul  h.:  r  breadth  18  feet.  In  I  hi  )  t'ctt  laid  down 
tiiL  IdfgBst  ship  that  had  hitln  rt[)  been  built.  She 
named  the  PnrjL.;  Ruv^l  ;  Ijit  burden  1400 
tons  ;  her  keel  1 14  ieet ;  and  artticti  with  6*  pieces 
of  great  ordnance ;  "  being  in  all  respects,"  tayn 
Stowe,  "  tbe  greatest  and  goodlteat  ship  that  was 
ever  built  in  Engtend."  He  adds,  "  tbe  great  work, 
master  in  building  this  ahip  waa  Mr  FbliMM  Pett, 
gentleman,  sometime  MaMf  ef  Artib  of 
Colle^,  in  Camhridge.'* 

This  eKoeUflnt  man,  aaappeerar 
account  of  his  life  ni  tbe  British  Mnsemn,  written 
by  himself,  was  regarded  by  the  shipwrighu  of  the 
dock-yard^,  wtm  fiad  no  science  themselves,  with  an 
eye  of  jea!i:u-v,  and  a  complaint  was  laid  against 
him  befort  ■he  Kinc,  of  ignorance  in  laying  off  a 
ship,  and  of  a  wasteful  expenditure  of  timber  and 
other  matters.  'I  he  King  attended  at  Woolwich 
with  bis  court,  to  inquire  in  person  into  tbe  cbargea 
brought  forward^  and,  after  a  painful  investigiuion, 
pronounced  in  fevour  of  Mr  Pett.  One  of  the 
charges  waa,  that  he  had  cauaed  the  wood  to  be  cut 
MrowdieginiD;  bat  the  ITIiift  bImiiiI,  Ihal.  as  li 
appeared  to  bia(»  it ' 
who  had  fntmtA  the 
grained." 

Tbe  state  of  the  navy  at  the  King's  death  is  vari- 
ously given,  by  diffi-rent  writtn,  but  on  this  subject 
the  memoranda  left  by  Mr  Secretary  Pep ;  s  irt- 
most  likely  to  be  correct.  From  them  it  uppears, 
that,  in  16 is,  certain  commisKioners  were  appointed 
to  examine  into  ibe  state  of  the  navy ;  and,  by  Uieir 
report,  it  appears  there  were  then  only  3'J  ship^  and 
vessels,  whose  tonnage  amounted  to  14,700  tons; 
but  in  1624,  on  the  same  authority,  the  numbers 
bad  decreaaad  to  M  er  sa  shin*  and  feiseh,  hut  the 
imug^cnMM  to  abeiitJl!K^  Tb^aaN 

man  craft  to  be  broken  up  or  sotd,  aadnwe  shfpa 

of  the  higher  rates  to  be  kept  up. 

The  navy  was  not  neglected  in  the  iroubleiome 
reign  of  Charles  I.  This  unfortunate  monarch  add* 
cd  upwardi/  of  20  sail  to  the  list,  generally  of  the 
smaller  kind;  but  one  of  tiuTn,  buik  bv  l\nt,  n(  a 
desoiptaon,  both  as  to  form  and  dimensions,  tar  su- 
perior to  any  that  had  yet  been  launched.  Hi  s 
ship  was  the  celebrated  "  Sovereige  of  the  Seas, ' 
which  was  launched  at  Woolwidi  in  l687-  The 
IWMtth  of  her  keel  was  188  feet,  and  main  breedlh 
4B  nelt  and  fkenatem  to  stem  ass  feet.  Inthede- 
af  tfp^TlMM  Heywood,  shek 
to  have  *  bora  »•  InttbarM,  the  biggest  of 
which  would  hold  ten  persons  upright ;  had  three 
flash-decks,  a  forecastle,  half-deck,  quarter-deck, 
ard  raund-house.  Her  lower  tier  had  30  ports  for 
canijoii  ami  demi-cannon;  middle  tier,  30  for  cul« 
TcrLiiC'S  acid  il.-mi-ruiverincs  ;  tlurd  licr,  '2tj  lor  uther 
ordnance;  torecajitlc,  12  ;  and  two  half-decks,  i:i  or 
14  ports  more  within  board,  for  murthering  pieces  ; 
besides  10  piece*  of  chace  ordnance,  forward,  and 
10  rig^t  aft,  and  many  loop-holes  in  the  cabins  for 
amaquet-ahet.  She  had  11  aacbors,  one  of  4400 
pounds  wel|^  Bho  «aa  of  tbe  burthen  of  1^7 
-  Itaaniiibhowafar, 
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trjal,  to  be  too  high  for  a  good  nerviccablL'  sliip  in 
'all  'i'.-i'i;tlier«,  «nd  wr.^,  tlicreli)i-i?,  cut  down  t:i  a  iJcck 
le«».  After  this  she  became  an  excellent  sbip,  wa» 
in  almost  ail  the  great  actionx  with  the  Dutch  ;  was 
rebuilt  io  1684,  and  the  name  changed  to  that  of 
"  Royal  Sorereign  wa*  about  to  be  rebuilt  a  ae^ 
cond  time  at  Chatham  in  1^6,  whan  ihe  accident- 
ally took  fire,  and  waa  MUUj  consumed.  In  tbia 
n«B  iliealiipa  of  the  onf  won  fiiat  stamd^  or  di* 
fi£d  into  aiz  ratei :  the  flnt  \mn$  fton  100  to  00 
goDi ;  the  second  from  M  to  9^  Ac. 

In  1642  the  management  of  the  navy  was  taken 
out  of  the  King's  hands,  and  in  IG  VB  Prince  Rupert 
carried  away  23  «hip*,  none  of  which  over  reiurufU; 
and  such,  indeed,  was  the  reduced  &taic  of  the  navy, 
that  at  the  brginninjj  ot"  CromwcH's  usurped  ^vera- 
ment,  he  hud  only  14  «liij>s  of  war  of  twt)  decks,  and 
•omo  of  these  carried  only  40  guns  ;  but  under  the 
fiveful  management  of  very  able  men,  in  diffiimit 
oopunisaions  which  be  appointed,  such  figoMiH 
aaeoaures  were  pursued,  that,  in  five  yeara,  thdogh 
aagtfjti  wathia  that  tinie  ia  wor  rnth  tbo  yMtait 
MfoTpoirer  lo  Eorope,  the  loot  ms  iacwiaod  lo 
150  sail,  of  which  more  thoD  o  tbird  port  had  two 
decks :  and  many  of  whhdt  were  captured  from  tbe 
Dutch ;  and  upwards  of  80,000  seamen  were  em- 
ployed in  the  navy.  Our  military  marine  wan,  in- 
deed, raised  by  Cromwell  to  a  height  wbicli  it  iy^d 
cfTer  bufore  reached ;  but  from  which  it  soon  de- 
clined under  the  Aoct  md  MMo  «dauai«niioo  of 

his  son. 

Though  Cromwell  found  the  navy  divided  inCO 
•is  nrtea  or  classes,  it  was  under  hie  govenuMst  Ihot 
Iheie  ntings  were  defined  ud  citaMMied  ttt  the 
■hieh  th^Mirmi  sod  k  aey 
Attf  wder  Ml  goeefaioeni,  tbo 
tm  fthoto*  C«1W  tho  ConaUot  Warwick,  was 
boflt  in  Englaod.  **  She  waa  built,"  sav*  Mr  Peprs, 
"  in  I64g,  by  Mr  Peter  Pett  (son  of  Pf  ir;.  us),  for 
a  privateer  for  the  Eurl  of  Wurwiek,  and  was  sold 
by  him  to  the  state.  Mr  Pelt  took  his  model  of  tliiis 
ship  from  a  French  frigate,  whidt  he  had  seen  in  the 
Tlianu-s." 

During  i1  t:  tirst  period  of  our  naval  btttory, 
we  know  [i  hI.u^  of  the  nature  of  the  Armament 
of  the  ships.  From  the  time  of  Edward  IIL  they 
might  have  been  armed  with  cannon,  but  no  mention 
i»  oMde  of  tbia  beiag  the  caae.  Aofioidiog  to  Lord 
Uaiberti  hnm  otdiance  wei*  tint  em  in  England 
til  the  jior  ISS8.  Tbtj  bad  various  names,  such 
as  C«IIK»»  deoi^amioil,  euhwrins,  demi-culverins, 
sakera,  mynions,  falcons,  falconet*,  &c.  i\r 
calibre  of  each  of  these  were  is  not  accurate))  know  u, 
but  the  cannon  is  supposed  to  have  been  about  6o 
pouad«re,  ibe  demi-canoon  S9,  tbe  tuUcrin  18,  fal- 
con 2,  mynion  4,  saker  5,  &c.  Many  of  thew;  pieces, 
of  difiWrent  catibre«,  were  mounted  on  tiiu  same 
deck,  which  must  have  occasioned  great  confusion 
in  action  in  finding  for  each  its  proper  shot. 

On  the  Restoration  of  Clutrlet  II.  the  Duke  of 


monar  nearly  in 
eiaohon«offcad. 


Yotlt  ma  inaiadiatolj  appointad  Lard  ijigb  Adaii- 
ral;  and  bgrhii  adaieib  a  MmalMeawtt  naaMdto 
eoulder  a  plaot  jnauMaad  tf  Mmself,  for  the  future 
r^datioB  af  tha  andia  of  die  navy,  at  which  the 
Odw  UaMdf  paridad.      the  adika  Had  able  ae* 


sittance  of  Mr  i'epys,  great  progreiu  wa,  spetdily 
made  in  the  reparatioo  and  UMrrease  of  the  fleet. ^ 
The  Duke  remained  Lord  High  Admiral  till  1673, 
when,  in  consequence  of  the  test  required  by  I'ar- 
iiameot,  to  which  be  couid  not  submit,  he  resignet^ 
and  that  office  waa  io  part  pot  in  commiaaioo,  and 
the  rest  retaiaod  bj  the  King.  Prince  Rupert  wia 
put  at  the  head  af  this  commiaiioo,  and  Mr  P«f  ja 


Ma^ 


appointed  aeaiaia»f  to  tbe  King  in  aU  uml  at 
andof  tbaadnrinJqr;  and  bjr hie aUa aad  jndi( 


_  It,  there  were  in  sea-pay,  in  tbe  year  1679^ 
in  excellent  coitditioo,  76  ships  of  the  line,  alt 
furnl&Jieil  with  Horesfor  six  months,  eight  hri  --Inpi;. 
besides  a  numerous  (rain  of  ketches,  smacks,  yttciiu. 
Sec  with  more  than  l  /nn)  seamen;  and  also  30 
new  ships  building,  ana  a  good  supply  of  stores  io 
tbe  dock-yards.  But  tliis  fluuriiihin^  condition  of 
the  navy  did  not  last  long«  In  coosequotce  of  tbo 
dissipation  of  the  Kiof,  |pd  Ua  pecuniary  dlBeaillil% 
he  neglected  the  naej  on  account  of  the  wpaacait 
the  Duke  waa  ioat  abroad,  and  Mr  Pepya  M  Iba 
Tower.  A  nair  tat  of  ooanaiiaianeie  wei 
ad,  wltboat  aKparioBO^  ability,  or  indnatry ; 
oonaoqueooo  wet,  aa  aiated  by  tbe  commissioners  of 
revision,  that  "  all  the  wbe  regulations,  formed  dur> 
ing  ttie  administration  of  the  Duke  of  York,  were 
neglected;  and  sucli  snpinenoss  and  wa&tc  Appear 
to  have  prevailed,  tl  li,  .it  the  end  of  not  more  ihso 
five  years,  when  im  recalled  to  tbe  office  of  Lord 
High  Admiral,  only  ship;,  none  larger  than  a 
fourtli  rate,  with  two  fire-ships,  were  at  H«a  ;  tho&c 
io  harbour  were  quite  unfit  for  service  ;  even  the  SO 
sear  ahipa  irhioh  he  had  lea  building  had  been  «uf- 
Ibrad  la  Ml  iato  a  state  ol  great  decay,  aod  hardlv 
tMrMoraa mane flDoad  to  renain in  tbe doch-yaidi.'* 
Tbe  flrat  act  on  tbe  Duke's  retom  wm  tbe  ren^ 
pointmeot  of  Mr  Pepys  aa  secretary  of  the  admiral- 
ty. Finding  the  present  comnusaionen  unequal  to 
the  (lutii/s  ri:i;u:rC[! 'jf  them,  he  rL.'oninuMi  Jud  utiicie. 
Sir  Aniliuny  Utun,  the  most  experieiictu  ol  lljt-  ■  hip- 
buildere  then  in  England,  was  joined  with  ti  c 
commisMOiiera.  lo  him,  it  has  been  said,  we  owe 
the  first  essential  improvement  in  the  form  and  qua- 
liUes  of  sidps  of  the  lu)«,  bavio^  taken  the  model  of 
the  Superbe,  a  French  ship  ol  74  guns,  which  an- 
chored at  Spiihead,  aad  from  whim  he  built  tita 
Harwich  in  IfiSt,  Others,  however,  are  of  opiniott 
that  no  impraeaweal  had  at  tbia  tian  haaniaada  ob 
tha  model  of  the  Sofon^  of  dw  Seaa  after  dM  «aa 
cut  down.  The  new  commissioners  undertook,  in 
three  years,  to  complete  tbe  repair  of  the  fleet,  and 
■)  [11  dock-yards  with  a  proper  supply  of  stores, 
uu  ai.  vi^iiniaie  of  L.  4<X),000  a  year,  to  be  issued  in 
weekly  payments;  and  in  two  years  and  a  hair  ci  ry 
fuiislied  their  task,  to  t^c  satisfaction  of  the  King 
and  the  whole  nation;  the  number  of  ehips  repaired 
and  under  repair  being  108  sail  of  the  line,  besidea  a 
considerable  number  of  veascla  of  smaller  sise.  The 
same  year  the  King  abdicated  the  throoe^  at  whieb 
time  tbe  list  of  the  navy  OBounted  to  ITS  aiOs 
ooatabii^  mjB9»  taaa,  emging  «BW  nmh  and 
#8,000  Namea. 

The  nantl  regolatioos  were  wisely  left  unaltered 
at  tbe  RorohiUon,  aiul  the  bonnesa  of  the  Adoiiral* 
Igr  OBBtinicd  la  ba  aaiitad  an  chielly*  lor  MMt  dawk 
11" 
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under  tii«  immedi&te  direction  of  King  Willianp,  by 
'  Mr  Pcpy<i  till  the  arrival  of  Admiral  Herbert  and 
Captain  Ruiaell  froai  the  fleet,  ialo  whoie  hands,  he 

the  general 
■hed  vtdi  Ui 


ill  the  aeomd  ymr  of  King  Wiffani  (1690),  no 
lets  than  30  shipi  were  ordered  to  be  built,  offiQ, 
70,  and  80  Eunseach;  and  in  I697,  the  Kin^,  in  hii 
Sj]i'tr!i  I  1  1 'jni:irni:n!,  stated  that  Uie  nava!  fij-t'r  nf 
tlic  kuij^iiom  was  increased  to  acAtly  double  what 
be  found  it  at  hit  aooewioo.  It  was  now  partly  coia> 
pcM«d  of  various  clanes  of  French  ships  which  had 
been  captured  in  the  courcc  of  the  war,  amounting 
in  outnbcr  to  OMto  tbnn  60,  and  in  gvas  to  2S(XX; 
Iho  losses  by  sMonOMd  captures  oa  owildaMue 
■boot  half  tbo  toBnagO  ud  iialf  the  gOM  w*  bll 
aoquired.  At  (he  OManeacemeei  of  tbh  fdgo,  the 
nm,  as  we  have  staled,  mmlitwl  of  17*  ■Un  aiM* 
Mirfaig  101,89s  torn:  at  bb  <eadi,  te  had  bem  ex* 
tended  to  372  ships,  measuring  ] 59,020  tons,  being 
an  increase  of  99  ahips  and  57,128  tons,  or  more 
than  one-half  both  in  number  and  in  tonnage. 

The  accc&sion  of  Queen  Anne  wat  inunediataly  fol  • 
lowed  by  a  war  with  France  ami  Spain,  and  in  the 
second  year  of  her  ruign,  she  iiad  the  misfortune  of 
losing  a  vast  number  of  her  ships  by  one  of  the  meet 
tremendous  storms  that  was  ever  known ;  but  every 
energy  was  used  to  repair  thk  natiooal  calamity.  In 
an  aiodress  to  the  Home  of  Lords  in  March  1707,  it 
is  declared  as  "  n  moet  undoubted  maxim,  that  the 
hoDour,  securitjr,  end  wcdth  (hia  kingdnm  doea 
depend  upon  the  proteclioa  eiul  eaconngonait  of 
trader  nnd  the  improriag  end  right  encouraging  its 
neval  atrength  ....  therefore,  we  do  in  the  most 
earnest  ruanncr  beseech  your  Majt  r  , ,  t1,.u  the  sea- 
affairs  may  always  be  your  fir^t  and  uiottt  peculiar 
care."  In  the  course  of  this  war  were  taken  or  de- 
stroyed about  50  ships  of  war,  mounting  30O0  can- 
non ;  and  we  loit  about  half  the  number.  At  the 
death  of  Uic  Queen  in  1714,  the  list  of  the  navy 
was  reduced  in  number  to  fi?  ships,  measuring 
167,819  tone,  being  an  tnoeeae  in  tonnage  of  8I99 
lona.  t 
Geono  LM  the  nm  anHtj  1 
M*h«  feeadk.  AthS  dettbt 
oonsitted  of  tSS  aUpa*  Meaariv 
bg  a  decreaae  in  nninber  of  1#, 
tonnage  of  S64iS  tons. 

George  1 1,  was  engaged  in  a  war  with  Spain  in 
I7S!),  in  consequence  of  which  the  si/.c  of  our  ships 
of  the  line  ordered  to  be  built  was  considerably  in- 
creased. In  17i4-,  France  declared  againjt  us  ;  but 
on  the  restoration  of  peace  in  I74^i  it  was  found 
that  our  naval  strength  had  prodigiously  increased. 
Our  loss  had  been  little  or  nothing,  whilst  we  had 
taken  and  destroyed,  of  tlie  French  20,  and  of  the 
Spaniah  ifi  aaU  of  the  line,  baaldce  amnllet  vcaaela. 
Ibe  war  with  lireaoe  oP  nss  added  ooaaideraUljr  to 
the  Nat,  ao  that,  at  the  King'a  deeaeae^  in  1760^  it 
eontlited  of  il2  ships,  measuring  521, 1  Oi  ton*. 

In  t!  :  -Iinrt  is.ir  of  1762,  Cieorgelir      liu  d  no 
less  titan  20  saii  of  the  line  to  our  oavy.    At  the 
of  the  Amriew  war  to  17M,  tha  UN  of 


rljrb  Hit  anno 
hi  1787,  the  Uat 

170,86s  tons,  be. 
lut  an  increase  in 


the  navy  was  increased  to  600  sail ;  and  at  the  sign- 
ing of  the  preliminaries  in  1783,  it  amounted  to  617 
sail,  measuring  upwards  of  500,000  tons ;  being  an 
increase  of  185  ships  and  157)000  tons  and  upwards 
since  the  jrenr  176S.  At  the  peaoe  of  Aanna,  the 
liitt  of  the  fleet  eaMninied  to  umraida  of  700  aailt  of 
which  144  wcPBoT  the  Imc.  Tm anodMr tdMo finim 
tbo  eneniy,  or  deatroyed,  amoantod  nearly  to  600,  of 
wfafeh  90  were  of  the  line,  including  ^0  Mpt. 
and  upwards  of  SOO  were  frigates;  and  our  loss 
ririLounted  to  about  60,  of  whicb  6  WOta  of  (he  Hm 
aiid  12  frigates. 

The  recommencement  and  long  continuance  of  the 
Kerolutionnry  war,  and  the  glorious  success^  of  our 
naval  actions,  the  protection  required  for  our  ex- 
tended  commerce,  of  which,  in  fact,  we  might  be  aaid 
to  ea^  a  aaooopdf,  end  for  the  security  of  our  nu*. 
meroua  coloniea,  cotttrlbotad  to  raise  the  British  navy 
to  a  mafnitttde  to  wUoh  the  aecynalaled  na*ie8  of 
the  whMoaporldbotebntaaBailnnpartioa.  Pnan 
1600  to  1616,  there  were  seldom  lem  than  from  100 
to  106  sail  of  the  tine  in  commission,  and  frora  130 
to  IdO  frigates,  and  upwards  of  200  sloops,  besides 
bombs,  gun-brigs,  cutters,  schooner*,  &c-,  amounting 
in  the  whole  to  about  500  sail  of  rlFective  ships  and 
vessels;  to  which  may  be  added  500  more  in  the 
ordinary,  and  as  prison,  hospital,  and  receiving  sliipa ; 
making  at  least  1000  pendents,  nnd  measuring  from 
SUa,000  to  900,000  tOWb  The  commissioners  appoinu 
ed  to  inquire  into  thoataloand  condition  of  the  wooda,. 
forests,  and  land  revenoea  of  the  Crown,  state,  in 
their  report  to  Parliament,  in  the  year  1798,  thtif 
"•tlfaoaoeoaaiaaof  hialdalaa9<Goo.IIL)  to  the 
thnne,  the  tonnage  of  dm  Bafd  mwj  waa  681,10i 
tons,  and  at  the  end  of  the  year  1788,  it  had  risen  t» 
no  leas  than  4IS,46'7  tons."  In  1808  it  had  amount* 
ed  to  the  enormous  extent  of  800,000  tona»  bailing 
nearly  doobled  itself  in  twenty  years. 

It  must  not,  however,  be  supposed  that  the  effec* 
tive  navy  consisted  of  more  than  half  this  amount  of 
tonnage.  Since  the  conclusion  of  the  war,  it  would 
appear  that  at  least  one-half  of  the  number  of  ships 
then  in  existence  have  been  sold  or  broken  up  as  un> 
fit  for  the  service ;  and  m,  by  the  list  of  the  oanr  at 
the  beginning  of  the  vear  1821,  the  number  of  wipe 
and  vaoMla  of  every  description  to  conuaiido^  to  on 
dhmiy,  building,  repairing,  and  ordered  tobebnat, 
has  been  reduced  to  609  sail,  we  may  take  the  great- 
est extent  of  the  present  tonnage  at  500,000  tons ; 
but  the  greatest  part,  if  not  the  whole,  of  this  ton- 
nage may  be  considered  as  efiicicnt,  or  in  a  state  of 
progressive  efficiency. 

According  to  the  printed  list  of  the  lit  Janu- 
ary 1 8i>  t ,  the  M9  aaS  of  ahipt  and 
be  as  under ; 
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to 
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lat  Ratea  tnm  120  to  lOO  guns, 

23 

9d  Battt 

86  — 

80  do. 

16 

6d  BalM— — 

78  — 

74dow 

90 

6tb>alco 
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jodo. 

90 

5th  Hatea 

le- 
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40 
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Brafl|glit  CBfwtrd, 
which  being  added  gun-brigg, 
cutlers,   schooner*,  teaJtri, 
bombs,  troop  -  ihipa,  ■tore- 
abipt,  jachti,  Ac. 

Graod  totai. 


N  A 

177 
609 


Tbo  iocnaue  in  the  tixe  of  our  thip*  of  w»  wm 
unavoidabiff;  Prance  and  Spain  IboimciiI  tbeira, 
and  we  were  conipaUt4»  in  afder  to  matt  ^ff^  «b 
fair  ternu,  to  increaMtbedinonfoBiofoan:  maay 
«r  tbeira  were,  be^dtt,  iidsd  to  the  li»t  of  our  na»y. 
The  following  aketdl  iHO  diow  the  progrcMive  rale 
at  which  ahipa  of  the  6rat  rate,  or  ot  loo  guns  and 
upwards,  were eolarRed  in  tlieir  dinieubions.  In  i()77 
the  first  rates  were  from  loOO  to  IGOO  Ioiik.  In  17-^0 
they  were  increaaed  to  1800  ton«.    In  1745  wc  tind 


V  Y. 

war  ihcy  were  niaed  to  MOO  MM   la  VKB  tlit>^^ 

9960  ion,.  In 

.i!  ^^TS^JL  "tended  to 

MOO  tMMMdfa  ISO*  the  Caledonia,  carrying  ISO 
gun«,  nmuid  «6l0too<,  and  here  we  etoppod : 
thoNebon,  the  Howe,  the  St  V.n- 
M«i  Ito  Bntaonta,  the  Prince  Kegeot,  th*;  Royal 
Oeoige,  and  th.  N.ptooe.  have  been  built,  or  build. 
«g,  aJI  nearly  ot  the  same  dimenaiens,  and  ^roro  the 
•Mje  draught—oine  aucb  abipaaa  the  whole  world  be. 
«de  cannot  produce.  The  Frtmch  had  one  thin  lanwr 
Uian  any  of  these,  called  the  Commerce  de  ManeilW 
bhe  was  taken  by  us  in  Touloo.  but  bi«k«  hmr  hMk 
in  n  gale  of  wind. 


The  foUowjng  ara  ibe  ci 
tkeCUadoahamlthoCM 


ilfMmrillii 


UuiMleck. 

L>ctwih  of 
Kcd. 

fimdih. 

Hold. 

Torn. 

Commerce  de  Marseilles, 
CdedoQla.<     .  .. 

/«/.  til. 
i05  0 
flOB  4 

Jirrt  ,H. 
170  !l 

172  0 

J'il-  im. 

5'i  a 
oi  91 

fia.  fa. 
S3  S 
25  Oi 

2747 

Un  the  gun-deck  she  carries  92  guns,  SS-pounders; 
middle-deck  34  24-poundfns ;  upper  deck  Si  24- 
pwnders,  carronades ;  quarter-deck  10  SS-poundm, 
and  6  i2  pouiiders.carroiHMlMtforecaatleS  .<».|Maiid- 
ers,  and  2  12.ponod«n,  carronades.  H«r  ftttmplc 
ment  of  mea  8T& 

At  the  comnooceBMiit  of  tbe  tldrimnad,  we  have 
a  somewhat  more  preefae  oeconnt  «r  die  araament 
■f.ow  «*tPi  «f  wu-.  On  the  1 6th  May  1  ()7~,  n  Com- 
ainM  of  die  Navy  Board,  Ordnance,  and  certain 
aMtl  officera,  recommended  to  his  .Mujesty  the  fnj. 
lowing  scheme  for  arming  and  manning  the  30  new 

ships  of  tbo  Hue  onland  t»  bo  iNUIt  Iw  Ml  «r  ftoUt* 

menu 


our  navy,  and  so  many  new  onerbnilt  arter  the  mo- 
dels of  ship* .taken  Own  these  maritime  power*,  that 
ttio  vanona  dcMrtptfom  of  ships  of  which  our  navy 
was  composed  became  1    .  \     ri  i  s  evil. 

In  the  year  17*5,  a  tumuntctt,  composed  of  all 
flag  officers  unemployed,  of  the  commission,  rs  of  the 
^fl'  «ea-officer8,  under  the  preaidener 

of  Sir  John  Norris,  and  assisted  by  the  inmer  dl]p>- 
wrighu,  were  ordered  to  meet,  to  consider. and  pro- 
poat  proper  cstublishmeiits  of  guns,  men,  maaU.  Vard*. 
*c.  tor  each  class  of  his  Majesty's  ships  1  and,  ao- 
cording  to  their  recommendation,  the  rates,  aiMi- 
meots,  aad  cooplanenta  of  id*  Majom*!  ibin  weiv 


Gims. 
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Demi -cannon  (32  prs.), 
Culverins  (18  prs.), 
Tweivc  pounders, 
Siketa^  itDper-deck, 
Forecastle, 
Quarter-deck, 
Three  pounders. 


1  lit  R»t««. 

Id  Bate*. 

3d  Rstcs. 

No.  26 

26 

26 

«S 

26 

20 

28 

86 

4 

4 

12 

10 

10 

i 

4 

100 

90  1 

70 

1 
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Gun*. 

100 

90 

170 

'«> 
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SMovTSO 
TiOocfiM 
6Moratt» 
no  or  460 

480  or  MO 
850  or  280 
SSOor  220 
160  or  140 


For  the  1st  rate,  7 so  meu. 

For  the  9d  do.  6(]o  do. 
For  the  .Sd  do.      470  do. 

The  rates  of  ships  immediately  after  the  Bevolu. 
tion  were  reduced,  the  1st  beii^  turned  to  fdnt«^ 
2d  rates  lu  ,id,  &c.,  and  the  size  of  each  dale  moia 
equali;;^d.  But  ftwi  tlds  time  forward  it  waa  fiwod 
impossible  to  preaerre  any  thing  like  uniformity  in 
the  several  classes.  So  many  ships  captured  from 
the  ftiiMh»  DuMb>  and  SfMiiaali^  weia  added  to 
4 


But  thh  estabtUinNnt  was  very  toon  departed 
from  J  for,  on  the  Sd«rfiibruary  1747,  the  Board  of 
Adnuahy  acquainted  bb  Majesty  ,  that  the  French 
■Dip  invincible,  lately  captured,  \vas  found  to  be  lar- 
ger than  hia  Majesty's  ships  of  00  guus,  and  750 
men;  and  Mipr;!  ted  that  this  ship,  and  al!  other  pri- 
zes of  the  iiU:  l  iiHs,  and  also  his  Majesty's  ships  of 
90  guns,  when  rtd  n  r  1  (  ,  two  decks  and  a  halffand 
74  guns,  should  be  aiiowed  a  complement  of 700  men. 
And  it  further  appear?,  tliat,  at  the  latter  end  of 
the  reign  of  George  tbe  Secoad^  the  rates  of  abipe 
had  undergone  a  verf  maieiU  allecRtioa;  br  they 
coiuistcd  ais  under : 


1st  Rate, 
Sd  Rmt, 


tOOguna. 
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as  ihiL'ir  rates  ;  aud  tlie  evii  was  lurcher  iacreMed  by 
the  varieties,  which  it  ww  found  necemry  to  intro- 
duce in  the  rigging  and  arattng  the  thtpa  of  war. 
The  masts,  jards,  rigging,  and  stores,  were  of  so 
niaoy  and  various  dimensions,  at  to  be  not  only  high- 
It  inconvenient,  but  extremely  expensive.  When 
Lord  Nelson  was  off  Cadis  with  17  or  18  sail  of  the  line, 
he  had  no  less  than  scoea  different  classes  of  7i  gun 
Mft,  auh  fcquirinc  dHBmnt  riitd  munt,  aails, 
Ac.  w  duit,  ia  tbt  cfam  ttwttfAtm  teii 


Hog 

disabled,  the  others  could  not  supply  her  with  »wsa 
Moras  as  could  be  appropriated  to  ber  waota. 

To  remedy  the  many  Inconveniences  resu't iui^ 
from  the  irreeularitlcs  above  mentioned,  the  LjilIs 
of  the  AdmtnJty  suggested,  by  their  Memorial  ;;  tliu 
ftince  Re|?ent,  which,  by  his  Order  in  Coudci],  oi 
the  'Joth  November  181(3,  wa*  ordered  to  be  carried 
into  effect,  that  the  ships  of  the  navy  sltould  for  the 
fature  be  rated  as  un'der  : 

Tbe  1st  rate  to  indiid*  all  tlifaa*d*dcera.  In  aa 
■Mh  Mitt  tea  galDgAipaaraat  dcwrfptkia  oar- 
ty  100  guns  and  upinurdt. 

The  2d  rate  to  indode  all  Mgt  of  80  giOi  and 
npvaida,  OB  two  decks. 

Tlw  M  taia  t»  iadod*  alt  iliiiw  70  gm  and 
opwaidi,  and  Iw  than  BDgtms. 

Tbe  4'th  rate  to  fndude  all  ships  of  50  and  up- 
mrda,  but  Jess  rh,in  "0  ^-ijus 

The  5th  iat€  to  jacluiie  ml  ships  from  36  to  50 
guns. 

The  6th  rate  to  include  all  ships  from  24  to  3G 
gun? 

And  tbat  the  compkments  of  ana  be  cstabliahcd 


latBate,  900  ^  8J0  or  800 1MB 

84  do.  700  or  £60 

Id  da^  fiSOareoo 

¥ka».  4S0or  S0O 

ffhda.  800«r  S80 

eriido.  tTS  — l«5arldS; 

Of  sloops  tbe  complements  establidied  according  to 
their  size,  to  consist  of  135,  125,  95,  or  75  men. 
Hn^'H  I  not  nIoo|-i.  cutt«n»  icboMMii,  SBd  baaibs, 
with  60  or  50  men. 

Thus  stands  the  rating  and  mamring  of  the  navy 
at  present ;  but  another  war,  or  a  nair  adninislm* 
tioD  of  the  affairs  of  the  navy,  will,  io  aO  haona  fto> 
babUiiy,a»lwiieir i^gulatiaaainibaMfamela.  U 
h,  lioif«f*ar,  of  Aa  nlaaait  Jaq^artanee,  wMi  a  vieir 
to  ooBfoaiaaoo  and  ooonony,  that  the  size  and  di- 
tteniioos  of  tbe  tmtal  rates  should  be  kept  as 
riearly  j  >  ihio  tquai,  in  order  that  one  descrip- 
Uoo  of  At  ores  may  be  applicable  to  every  ihip  of  the 
same  rate.  To  this  end,  the  commissioners  of  OBval 
miaioD  have  recoiunoadedj "  that  tbe  ship*  of  eacb 
ohHarnioApddbo  eoMtoMad  In  ovny  (mdok 


lar,  neoiidktt  to  tko  Am  of  tho  bett  ihb  in  tha 
MM  claw  in  enr  anvj  j  of  the  same  length,  breadth, 
nad  daplb;  dw naata  of  the  aaooe  dimensions,  aad 

itiaoed  la  the  tame  parts  of  tba  will)  tba  MBb 
brm  aikd  siae  of  the  sails." 

/aiyrswwswift  m  Comtrtieliem. 

If  we  look  buck  to  the  Jays  of  Eliznbeth,  when 
tbe  chain  pump,  the  cajjstau,  tbe  striicing  of  the 
top-masts,  tlie  studding-sails,  top-gallant-sails,  sprit- 
Aailii,  lie.  were  tirst  introduced  info  the  navy,  OOO 
can  scarcely  conceive  liow  they  contrivid  to  kccp 
the  sea  for  any  length  of  time  j  but  these  improve- 
menu,  important  as  they  were,  are  trifling  when 
compared  with  tiioso  aids  and  conveniences  wbicb 
have  gradually  been  faitradaood  since  ber  reign,  and 
wbicb  a  ibip  of  war  now  m^on.  When  »r  An- 
thony Denne,  m  raised  tho  lotrtr  ports  of  a 
Im-dadotr  hat  and  «  half  feet  out  of  the  water, 
which  had  before  been  scarcely  three  fi  i  t,  and  made 
a  ship  of  this  class  to  stow  six  months'  provisions  in- 
stead of  three,  it  was  justly  considered  as  a  most  im- 
portant improvement  ;  nut  less  no,  when  the  breadth 
of  a  ship  of  this  ciuia  was  carried  to  fceu  "  'ITie 
builders  of  iJogland,"  »;iy«  I'epys,  "  b«fore  J673, 
had  not  well  considered  tliat  breadth  only  will  make 
a  stiff  ship."  It  must  be  confessed,  however,  that  as 
far  as  the  form  of  a  ship's  bottom  depends  on  scienti* 
fic  principles,  mm  have  copied  owr  boat  models  from 
the  French,  soaetioMa  with  capricioin  varlMioni^ 
which  more  frequently  lamed  ont  to  be  an  bijurloua 
aitentian  than  aa  inproweiDent. 

The  drtt  enenda!  altefMioo  in  the  form  of  our 
ships  of  the  line  was  taken  from  the  Sup(i!>c,  a 
French  ship  of  7-*  gun^  whicli  anchored  at  Spithead, 
on  the  model  of  which,  as  already  stated,  the  Har- 
wich wa*  butit  by  Sir  Anthony  Deanc  in  IGJ*;  since 
which  time  we  have  coiistuiuly  iiet'n  copying  from 
French  models ;  improving  or  spoiling,  as  chance 
might  determine.  "  Where  we  have  built  exactly 
after  the  fortn  of  the  best  of  the  French  ships  that 
we  have  taken,"  say  the  commissioners  of  naval  ra«. 
vision,.  "  thua  addng  onr  demtarity  in  building  to- 
dmhr  knowhdgo  in  theenr,  tba  ahips,  it  is  generally 
allowed)  lin«a  prared  the  best  in  our  navy ;  but 
wheoever  our  builders  have  been  so  far  mi*led  bpr 
their  little  attainments  In  the  science  of  naval  archi- 
tecture, as  to  depart  from  the  model  before  them 
in  any  material  degree,  and  nttempt  improvements, 
the  true  principles  on  whicli  tliips  ought  to  be  con- 
structed (being  imperfectly  known  to  them)  have 
been  miiitaken  or  count«racietl,  and  the  alterations, 
according  to  the  information  given  to  u»,  have,  in 
many  cases,  done  harm while,  therefore,  they  add,' 
"  our  rivals  in  naval  power  wwe  employing  men  af 
tbegreateal  talenliaaid  naott  extensive  acipiiieniente, 
to  oulln  Ihoddofadenee  Rit  improving  the  coniBtrae- 
tmtHuptfWe  have  contented  ourselves  with  grop- 
ing on  in  tliodarii,  in  quest  of  such  discoveries  as 
chance  might  bring  i;j  1  i.r  uay." 

On  these  grounds,  and  by  the  recommendation  of  the 
commissioners,  a  school  for  a  superior  cla$s  of  ship- 
wright apprenlicet  has  been  established  in  Portsmouth 
Dockyard.  It  consists  of  twenty-five  young  men  of 
liberail  education ;  whose  mornings  arc  passed  in  the 
iti^  of  MothMMiioi  attd  Bodiinki)  and  bt  dnte  . 
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am>)ie*doa  to  natil  aidutMtaM  ( and  the  nauiadtt 
of  the  daj  under  the  master  shipwright  in  tin 
nouM  loft,  and  in  all  the  rarioas  kinds  of  naniui 
labour  connected  with  ship-building,  as  well  u  In 
the  management  and  coin  ursion  of  timber,  so  as  to 
ouke  theoa,  at  the  same  time,  fully  acquainted  with 
an  tho  4MAt»  in  detail  of  a  practicid  shipwright. 

If»  howwwr,  we  haw  hitherto  been  inferior  to  the 
FkCMdl  ike  teiemtifle  principles  of  ship-building, 
ia  the  conatructif  e  part  we  have  Icrfi  them  behind 
hcvond  all  eomDanson:  and  notwithHandiBC  Ac 


beyond  all  comparison, 
narrow  prejudices  which  have  been  more  remarkably 
adiiered  to  among  shipwrights,  than  among  almost 
any  other  class  of  artisans,  various  alterations  and 
improvements  have  from  time  to  time  been  introduced 
falO  the  mechanical  part  of  naval  architecture,  which 
have  added  to  the  strength,  the  stability,  the  com- 
fort, and  convenience  of  our  ships  of  wWt  and  ren- 
derad  them,  iii  e«eiy  point  of  view,  iifcriar  to  dmae 
of  any  other  nation.  The  appKcMion  of  iron  wbera 
wood  was  formerly  used,  and  of  copper  for  iron,  have 
•dded  coniidcrably  to  the  durability  of  ships  ;  and 
the  sheathing  their  bottoms  with  ctippcr,  to  their 
celerity ;  giving  them,  at  the  same  time,  a  protection 
^gpinw  the  worm  and  those  marine  insects  which 
were  wont  to  adhere  to  them ;  yet,  it  is  remark- 
able, how  strong  the  prejudice  was  against  this  prac- 
dm  Wfoce  It  obtained  ft  dne  degiM  of  ciadit  In 
the  fleet  of  8tr  Edwwd  If nobeik  India  tbero  wv 
but  one  coppered  ship,  ancT Rodney's  sqimdmn  in 
the  West  Indies  had  but  four  that  were  coppered  in 
the  year  1779  ;  but  these  were  enough  so  completely 
to  establish  their  superiority  over  the  olhen  with 
wooden  sheathing,  that,  in  the  ymr  178^  tho  wliolo 
British  navy  was  coppered. 

But  the  greatest  of  aJl  fanprovements  in  the  con- 
atmetion  of  sfaioa  of  wir,  m  leading  to  their  strength 
and  darabOky,  ts  fho  system  of  diagonal  bracing,  in« 
troduccd  a  few  years  ago  by  Mr  (now  Sir  Robert) 
Scppineg,  surveyor  of  the  navy,  and  now  universally 
adopted  in  all  ships  of  the  line  and  frigates  ;  a  sys- 
tem that  may  be  said  to  have  established  a  new  era 
in  naval  architecture-  Of  all  large  machines  destin- 
ed to  uodwgo  aevere  shocks,  a  ship  is  perhaps  the 
ieant  ddlftdlj  and  artilciaOj  conuived.  Her  seve- 
ral parts  wo  pot  togoAer  oa  a  principle  so  bbiu^ 
opposed  to  that  whidi  eonstltatea  strength,  that  if  a 
ship,  on  the  old  construction,  should  i>e  put  upon 
wheels,  and  drawn  over  a  rough  pavement,  the  ac- 
tion of  a  day  would  shake  her  in  pieces ;  but  being 
destined  to  move  in  an  element  tliat  closes  upon  her, 
and  presides  licr  equally  on  all  sides,  she  is  prevent* 
ed  from  falling  in  pieces  outwards,  and  her  beams 
and  decks  preserve  her  from  tumbling  inwards. 
Whoever  Ims  obsenred  a  ship  utjnmt^  as  it  is  call- 
ed, on  die  stodcs,  that  with  only  her  timbers 
erected,  must  forcibly  be  reminded  of  the  skeleton 
of  some  large  ({uadrupcd,  m  of  a  horKe  or  ox,  laid 
on  its  back;  the  keel  rLscmbliii(,Mhe  back-bone,  and 
tho  curved  timbers  the  ribs,  which  is,  in  fact,  the 
name  by  which  they  sometimes  go.  These  ribs,  is- 
sning  at  right  angles  from  the  keel,  consist,  in  a  74 
gWMbip,  of  about  800  dificrent  pieces,  the  space  be- 
tmtm  aadi  rib  seldom  esceeding  five  inches.  These 
tftiaracovnaAiria  aalb  or.plaBki.of  difireat 


tfaiGkaiM  vitUa^wiiboot,  also  at  rMil  angles  to 
the  rBM,  and  fixed  to  dwm  by  means  ofwooden  pbs^ 

or  tree-nails.  In  the  inside  three  or  four  tier  of 
beams  cross  the  skeleton  from  side  to  side,  at  right 
angles  to  both  planks  and  ribs.  These  beams  sup- 
port the  decks.  At  right  angles  to  the  beams  aio 
pieces  of  wood  called  cariings,  and  at  right  angles 
to  these  other  pieces  called  ledns*  aad  upon  thcaa 
the  planks  of  the  deek  an  hJU  la  a  direetioB  of 
right  angles  to  the  beans*,  aad  panlW  to  the  plank- 
ing of  the  sides.  FVom  this  dtoleb  it  wfll  be  perceiv- 
ed, that  all  the  parts  of  a  ship  are  either  parallel  or 
at  right  angles  to  each  other.  The  ribs  form  a  right 
angle  with  the  keel,  the  pinnks  inside  and  out  ore 
at  right  angles  to  the  ribs,  the  beams  at  right  angles 
to  thc^c,  the  cariings  to  the  beans,  the  ledges  to  tha 
cariings,  and  the  planks  of  the  decks  to  the  lcdg4. 
the  beams,  and  the  ribe. 

Now,  it  ia  wall  known  to  every  common  carpent- 
er diat  this  disposition  of  materials  is  the  weakest 
that  can  be  ailnpted.  Thus,  if  five  piecrs  of  wood 
be  pinned  tocether  in  the  shape  of  a  purallclopram,  it 
will  require  but  little  force  to  nwive  ilicni  from  the 
rectaiigular  to  the  oblique  or  rhomboidal  shape,  as 


But  place  a  cross-bar,  as  in  the  figure  Z,  as  carpent- 
ers are  accustomed  to  do  en  a  ooounoo  gate,  aod  it 
is  no  loBfsr  movcabla  on  tha  paiatt  of  tetening.' 


22^ 


mi 


Tha  strongest  proof  of  a  sb^'s  partaking  of  this 
weakneu  in  the  old  constractioik,  is  afforded  on  her 
being  first  launched  into  the  water,  wbeM  ft  Is  inva- 
riably found  that  the  two  extremities,  being  less  wa- 
ter-borne than  the  middle,  drop,  and  give  to  the  ship 
a  convex  curvature  upwards,  an  elTect  which,  from  its 
resemblance  to  the  shape  of  a  hog's  back,  is  usually 
called  hogging.  In  very  weak  or  old  ships  this  albet 
may  be  ^scoverod  in  aU  the  portJioIesof  the  iqiper^ 
deck,  by  iMr  hw^  takoi  tha  ihapa  of  loMi 
declining  different  waya  fhm  llie  CCBtre  af  the  i 
to  each  extremity. 
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Nt«j.  To  obvule  this  poat  defect,  Sep|iiugs  incd  vm 
experiment  of  opptyicig  '°  ''"^  rih^  or  timbers  of  the 
■hip,  from  one  extremity  to  the  uilitr,  auJ  ficm  the 
orlop*deck  downwards  to  tlie  keUoo,  that  wlII- 
known  principle  in  carp'Cotry,  called  trussing;  be- 
ing, la  fact,  A  certes  of  diagonal  braces  disposing 
tbeim«lves  into  triangles,  the  tides  of  which  give  to 
Other  a  mutual  support  and  cuunteructiun. 
rimiglekweK  firmly  bolted  to  the  frame ;  ami 
IB  order  to  pve  a  oontinuiiy  of  strength  to  the  whole 
machine,  and  leave  no  possible  room  for  nlaj,  befill* 
ed  the  spaces  between  the  frames  with  old  MOtOded 
timlicr  cut  into  the  «liape  oF  Kcilges;  but  recently 
with  a  prc'iiarcd  ccment,  thus  rendering  the  lower 
part  of  the  ^llip  or  floor  otio  solid  complete  am* 
pOMCSiing  thf  htrenglh  and  tirinncss  of  a  rock." 

The  Siitiie  principle  of  trussirig  is  curried  from  the 
gun-decii  upwards,  from  whence,  between  every  port, 
is  introduced  a  diagonal  brace,  which  completely 
prevents  the  tendency  of  ships  to  stretch,  or  draw 
Mundcr  tlicir  upper  works.  The  declta,  too,  are 
nade  aiibsvriaiit  to  the  ncuriag  more  finnb  the 
beuH  l»  the  aide*  of  the  ahlp,  1^  the  plankt  mam 
laid  diagoBallv  in  eentraiy  directions,  fram  the  nid* 
ahipa  to  the  sides,  and  at  an  ao^'lc  of  45*  with  the 
beams,  and  at  right  aii^lei;  with  the  ledges. 

In  frigates  niui  smaller  vessels,  iron  plates,  lying 
at  an  angle  of  4.V  »  ilh  the  direction  ol"  the  trusse-i, 
are  substituted  for  the  dingon^l  frame  of  wood  i« 
ships  of  tlie  line. 

By  ihis  mode  of  construction,  the  ceiling,  or  ioter- 
nil  planliiiig,  it  wholly  dispensed  willi,  and  a  very 
coDsiderable  tavitig  of  the  finest  oak  timber  thereby 
efiected ;  and  what  is  more  important,  those  recep- 
tacles of  filth  and  vermin  between  the  tinabeniy  which 
were  before  closed  up  by  the  pladtiagi  entirely  got 
Thia  iaoot  the  leaat  important  (tic  or  the 
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the  ship,  or  the  health  of  the  crew.  It  is  stated,  that 
a  ship,  «rhicb  had  been  three  years  in  India,  on  be< 

!ng  laid  open,  exhibited  a  mass  uf  Gllli,  uiixed  up 
with  dead  r4t»,  mice,  cockroaches,  aud  other  vermin, 
which  was  taken  oat  in  cakes,  not  unlike  in  appear- 
ance the  oil  c.ikc  with  which  certain  animals  are  fed; 
that  the  stench  wa«  abominable,  and  tlie  timbers  witli 
which  it  was  in  contact  rotten.  No  such  filth  can 
find  a  lodgment  in  ships  of  war  as  they  are  sow  bdl. 

The  fiMt  yiips  on  which  the  new  principle  VM 
tried  were  thooe  reboUt  or  repaired  in  ducks,  Amb. 
which  Uugf  were  quietly  fleeted  out  without  aay 
aback  from  UHmching;  hat  aetanl  of  then  aaaiatn- 
ed  severe  gales  of  wind,  without  ahoning  the  least 
aymptoms  of  weakness,  but  ({uite  tlie  contrary,  not 
even  a  crack  appearing  in  the  Mrhitc-»ash  «  uli  v.  iili  !; 
their  aides  within  were  covered.  If  these  experi- 
ments were  noi  i-  iu^iactory,  the  launching  of  two  of 
the  largest  ships  m  the  navy,  ciiabli^hed  the  ffict  of 
superior  strength  beyond  the  po»iihility  of  a  doubt— 
(be  Nelson  and  the  Howe.  The  Nekoo,  construct' 
•d  on  the  old  principle,  was  probably,  in  every  re» 
apact,  the  best  btiilt  snip  in  modem  times ;  the  tim> 
bar  sound  and  well  seasoned ;  the  workmanship  ad< 
■rieabloi  and m» pain* nara  left  awamplwrad  by,  Mr 
Sieaa.  tha  baQdar,  to  bava.  bpr  aa  aaiftGi  aa  iha 
eould  be  made ;  and  her  maiiaiv  W—cbad 

VOI~  TI.  PABT  t. 


liiu  ttiackij  was  slow,  easy,  and  n-iajeitie,  without  a 
shake  or  a  plunge ;  yet  the  Nelson  was  found  to  have^ 
arched,  ufter  launching,  no  leM  than  9J  inches.  The 
Howe  ii  a  sister  chip  to  the  Nelson,  but  built  on  the 
new  principle ;  and  after  launching,  she  was  found 
to  have  arched  only  three  inches  and  Hve-eightha. 
The  St  Vincent,  buUt  on  the  old  prino!pie«  and  the 
same  in  every  respect  as  the  Howe,  lUcawiie  hogged 
on  lauochiog  aiee  iochea  aad  a  qaaiteri  and  the 
whole  Abric,  in  both  eases,  wai  fiiand,  en  examine 
liea^  l»  be  ^natly  disturbed ;  wbereaa  the  Howe  en- 
Ubited  no  each  symptoms.  Tlie  Plate  No,  CT.  wfll 
show  the  mode  of  trussing  ships  of  the  line  uccord- 
ing  to  the  plans  of  Sir  Uoben  Scppiugi>,  duw  uni* 
Versally  adopted  in  the  British  navy. 

It  has  been  a  subject  of  discussion  among  ship-  rminiimi 
builders,  win  iher  tree  nails  or  metallic  fastenings 
are  to  be  preferred.  Tlie  objection  to  iron  bolts  is, 
their  rapid  corrosion  from  the  gallic  acid  of  the 
wood,  the  sca-watcr,  and  perhaps  by  a  combination 
of  both;  io  consequence  of  which,  the  fibres  of  the 
wood  around  them  become  lAjared,  the  balM  wear 
away,  the  water  ooaea  through,  and  tba  wbole  fhbrte 
ia  ahaken  and  deranged,  xhii  cacfosioti  of  iron 
fiMeomga  was  most  remarliable  when  Die  practice 
of  sheathing  sliips  w  ith  copper  became  generaJ,  and 
when  iron  nails  were  made  use  of  to  fix  it  :  by  the 
contact  of  the  two  metals  and  the  t.ea-«atcr,  both 
were  immcdialtly  corroded.  Mixed  metal  nails  arc- 
now  used  for  tliii  purpose;  and  copper  bolts  are 
universally  employed  belotv  the  line  of  tiotation, 
though  it  is  found  that  in  these  also  oxidation  takes 
place  to  a  certain  degree,  and  causes  pertiai  leaks. 
Various  mixtures  of  metals  have  been  tried,  but  all 
of  them  are  considered  to  be  liable  to  greater  ob> 
jectiana  ibas  pure  copper.  It  would  appear,  then, 
that  tree-nails,  if  propenjr  mada,  well  seasoned,  and 
driven  tight,  are  the  katt  objectionable,  being  seU 
dom  found  to  occasion  leaks,  or  to  ii^jure  the  ptanL 
or  limbers  through  which  they  pass.  This  speciea 
of  fastening  has  at  all  times  been  used  by  aO  the 
maritime  nations  of  Europe.  TJie  Dutch  were  in 
the  habit  of  imporUD;:  ilu  ii  :Vom  Ireland,  it  being 
supposed  that  the  oak  giunu  iu  that  country  wa» 
mure  tou^h  and  strong  than  any  which  could  be 
procured  on  the  Lontineni,  and  in  all  respects  best 
adapted  for  the  purpoaew  "  Undet  all  cireumstances," 
■qra  Ur  Knonles,  "  it  appears  that  the  present  me- 
mA  af  OaleiunK  ships  generally  with  tough  well 
aBMCoad  traa^nauit  with  their  ends  snlit,  ana  caalkp 
ad  aliav  bdng  drlfaa,  and  securing  the  buts  of  cadk 
pilaBb  with  copper  boha  well  deacbed,  is  liable  to 
fewer  obJeetioDs,  and  more  eondudve  to  the  dum* 

hility  uf  the  llinber,  tfir.n  nay  ctJier  whlcb  hai  bOail 
tried,  or  proposed  to  be  established.*' 

The  rounding  r!u  run  of  the  bow,  in  ship^  of  Bound  Bsws 
the  line,  is  coasidtreii,  by  nautical  men,  of  great*  Shins  »f 
utility  and  importauce.  The  plan  was  first  propos. 
ed  by  i>eppings  in  1B07,  and  has  since  bmt  ge- 
neraUy  adopted.  The  removal  of  the  head  railing, 
and  the  continuiog  of  the  rounded  Sun,  give  not 
only  gnal  additional  strength  to  tba  aUp^  but  aba 
aoch  mm*  oanftvi  aad  caananianca to  ikttnwf 
adi  laowi^k  dot  part  or  tho  lUp  '  ' 
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TIic  scarcily  of  cotnpaM  or  crooked  timber  was, 
for  gome  time,  attended  with  EcriouR  injury  to  those 
■hipt  of  war,  while  on  the  stocks,  into  which  it  wn» 
con»ldcred  occc«»ary  to  be  introduced.  The  iliHi- 
culty  with  which  it  was  procured,  the  length  of  time 
which  a  chip  somelimei  remained  un  the  itockt  wail- 
big  far  •  l*w  pieces  of  compass  timber,  the  green 
wood,  when  found,  being  immediately  added  to  the 
seasoned  titnfaer  in  other  parts  of  the  frame,  gave  to 
the  abip  diifemt  perioda  of  durability :  thougb,  in 
the  long-run,  the  sewoned  perti  became  aftctcd  bjr 
the  green  wood  whh  which  tbqr  eaDtMt* 
and  a  premature  decay  of  the  whole  febrie  was  the 
caniiqULiicc'.  /Pepping*,  therefore,  proposed  n  f 
in  ISOti,  wliicli,  Ij>  uniting  short  timbers  acconimg 
to  a  method  called  tcfirjihiv^,  enabled  him  to  obtain 
every  upeeie*  of  compaa»-t'oriii  that  could  be  rcqnir- 
ctl  IVom  struif;ht  timber.  Since  that  perioil,  the 
wlttilu  frame  ol  a  ship  can  be  prcjiurcd  at  once,  wiih- 
out  wailing  for  particular  pieces,  and  thus  every  part 
of  it  be  made  to  undergo  an  equal  degree  of  •ea* 
(oniag. 

By  the  same  ingenious  and  indefatigable  surTcyor 
of  the  navy,  a  plan  was  proposed  and  adopted  in  the 


"  f"gi 

deemed  only  It  for  inferior  ttteawu  epproiprtated 

10  principal  purposes.  The  Tftlsvera  was  tlie  first 
fliip  huilt  on  this  principle,  and  the  cxpence  of  her 
hull  is  staled  to  have  been  about  a  ihousund  poundn 
less  (hull  that  of  tlie  Hlack  Prince,  a  ship  of  aitnilar 
ilinieniions  built  on  the  old  ;  :  i:ici[ili'.  The  method 
by  which  the  timbers  w  ere  tjnaed  wasfoundj  on  trial 
of  the  Talavent  with  the  Black  Prince,  while  in 
Itauo^  to  give  so  much  additional  strength  to  the 
ft  that  it  furuished  the  grovind-work  of  the 


of 

t  fhxl<»  ihn- 
liahcd. 


:  mode  of  fnHning  the  Britiah  ony*  bjr  the  io* 
indactloB  of  llit  nmo  anioD  of  aaternli  hii  the  n* 
pIkMioB  oftbo  hige,  it  mi  pnefeiKd  hi  thtt  of  (to 
•nail  titnber:  and  ftvni  which  both  ttrMgdi  and 

econonij'  have  been  united. 

The  building  of  the  Talavcra,  and  the  great 
strer.cih  of  her  frame,  led  to  tlic  practice  of  putting 
togeUier  thp  frames  of  ships  of  the  line  from  tirnbcTa 
of  reduced  lengths,  and  dispensing  altogether  with 
the  chocks  used  for  uniting  their  extremittea,  or,  as 
tbC7  ON  tednicaily  called,  their  heads  and  heels. 
These  cbockt  are  of  the  form  of  an  obtuse  wedge, 
as  A,  and  they  are  used  to  unite  the  two  pieces  of 
timber,  aa  B  md  C»  bjr  fira^  bolting  the  piece  A 
to  the  two  tindien  B  aod  C 


It  generally  happened,  however,  that,  in  the  ope- 
ration of  thus  fixing  this  chock-,  its  two  extremities 
#plit,  and  :he  .<surfaces  of  the  chock  and  tiTnbers  not 
being  in  pc  rfect  contact,  the  moisttirc  and  air  were 
admitted,  and  occasioned,  as  thev  always  do,  the 
dry.rot  to  a  greater  degree  in  those  parts  of  the 
•b^  than  inroott  otben ;  aod  at  there  were  from  four 
|o  in  hundred  of  thew  ckoeks in  a?*  guo^ip, 

10 


it  will  readily  be  cnncelvt'il  what  mischief  was  done  to 
the  whole  fabric,  if  the  greatcit  care  was  not  taken  ' 
by  the  workmen  to  prevent  their  Jplitlinp,  and  to 
brinj;  their  surface*  immediately  into  contact.  It  it 
obvious,  also,  that  a  great  deal  of  timber  iim^t  have 
been  cut  to  wa«te  in  making  these  chocks  ;  and,  in 
fact,  they  consumed  timber  in  each  ship,  when  it  was 
at  a  high  price,  to  the  value  of  from  L.I  500  to  L.20OO, 
besides  a  cotuiderable  cxpcncc  in  workmanship ;  and 
when  the  ihip  caoM  to  be  Kpaired»  aot  oee  chock  in 
■ixwaefoiKM  tobeinafitMatetobo  modmhi.  It 
h  oot  emy  to  conceive  how  thb  practieo  of  iinithig 
the  limbm  of  a  ship's  frame  came  to  be  introdaeed 

Fo  generiitly  into  the  Brlti^Ii  navy,  more  especially  8S 
It  h  unkuowa  iu  auy  other  nation  ;  it  was  probably 
first  done  to  preserve  the  length  of  liomc  p:u-ticular 
timbers,  one  of  wbwie  ends  miyht  be  defective,  and 
tlic  unsound  part  cut  away  in  the  manner  we  ^ee  it, 
and  the  sound  chock  introduced  to  (ill  up  tlie  va- 
cuity ;  but  it  is  quite  surprising  how  a  practice  should 
have  become  general  which  creates  a  waste  of  tiai« 
ber,  ui  increase  of  workmanship,  and  sows  the  seedi 
of  premature  decn.  To  obviate  tbese  diaadvm* 
tagcfl»  Sir  Robert  Sepoinga  brought  th«  bolt  ends  of 
the  timbers  together  thus, 


Vaff* 


and  kept  ihem  togetlicr  by  means  of  a  round  dowat 
or  coak,  as  C,  just  ns  the  fellies  of  a  carriage  "^  1 
are  fastened  togetlier.  He  justly  observes,  that  the 
aimplicity  of  the  workmanship,  the  economy  in  the 
conversion  of  timber,  and  the  greater  strength  and 
durability,  although  of  cooaiderable  moment,  are  of 
trifling  importance  when  compared  with  the  advan- 
tage of  rendering  timber  generally  more  applicable 
to  the  frames  of  ships,  which  bad  berctofora  been  but 
partially  so. 

Another  gnat  improfOBicnt  in  the  comtroction  of 
afa^  irf  war,  ntrodnced  b^  Seppings,  it  the  round 
stem,  which,  however  unsightly  it  may  at  first  ap- 
pear, from  being  accustomed  to  view  the  square 
stern  with  its  grotesque  carved  work,  is  even  in  ap- 
pearance more  consistent  with  the  termination  of  the 
sweeping  lines  of  a  ship's  bottom,  than  the  cutting 
them  off  abruptly  with  a  square  stern.  But  the  ad- 
ditional strength  which  is  thus  given  to  a  lihip  in  that 
part  which  was  hitherto  the  weakest,  is  alone  suffi- 
cient to  recommend  the  adoption  of  the  plan,  in  OW 
Mgt  of  war,  particularlv  in  those  of  the  larger  cifl 
Tbeodfantages  ^ined  by  circular  t 
omuorated  by  Sir  Robert  Seppmga. 

1.  They  give  additfaaal  olmigtb  to  die  whfllo  flh 
brie  of  a  ship. 

2.  They  afford  additional  force  in  pomt  of  defence. 

3.  They  admit  of  the  guns  being tOD  oot hi  •  «uni> 
Uir  way  to  those  in  the  sides. 

4.  From  the  circular  I'orm  and  mode  of  carrj  ing 
up  the  timbers,  an  additional  protection  against  shot 
is  obtained,  if  the  ship  should  be  rnked. 

5.  The  stem  being  equally  strong  as  tlie  bow,  no 
serious  injury  can  accrue  in  the  event  of  the  ship 


being  pooped;  and  the  lUp ina/  be  moocedi  if  w 
reqoirod,  Vf  the  Mhd. 
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Km/.       6.  A  ship  will  tail  belter  upoK  t 


,  from  than. 
mml  of  the  projootioiu  of  the  qiiaiMr  giUeries. 

T>  Sli^  <r  ttw  Um  h»n  nov  •  utm-walk  pro- 
tected by  •  vmod^,  «ad  w  floottlvad  that  the 
dBont  can  wdk  oil  rodnd,  cu  obMrv«  dw  wt  of  llw 
 the  fleet  io  all  direction*. 

8.  The  coispAM- timber  heretofore  expended  far 
traQSOuig  is  substituted  with  straifjht  il  r.  u  r,  and 
worked  nearly  to  a  riglu  angle,  winch  iitiuidt  n  con- 
»i(itrublc  Eavinj:  in  llie  consumption  of  timber. 

9.  Tiic  counter  being  done  away  by  the  circu- 
lar  ttcro,  the  danger  which  acM*  fNB  bdtli  bli^g 
cau^t  aadtr  U  ia  obviated. 

la  fiMSt)  IIm  eiionlar  itcrn  poateMes  maojr  other 
to  be  flanoMiitad  io  thia 


deprived  of  the  sun  and  a  free  circulation  of  air,  were 
geaerally  found  to  be  decayed,  is  discontinued.  Tba^ 
lower  maala      left  BUnding.  and  their  tope  ^  ^ 


ImpronemaitM  m  ikt  Pntava^     the  Navy. 
Not  only  the  new  node  of  ooottnwtioD  is  highly 
Ibvoarable  to  the  donlioD  of  afajpa,  but  the  ravage 
of  the  disease  known  by  the  nameof  lhedt]r.ret»  oc- 
casioned principally  by  the  hurry  io  wbieb  ibipa 
were  buil:  in  llic  course  of  the  late  war,  and  the  un- 
wasuutd  state  of  the  timber  made  use  of  (see  Dbx- 
rot),  led  to  such  measures  as  tend  OKM  cftctiHUy 
to  t!io  preservation  of  the  fleet. 
By  PrcTC*.      In  the  first  plucc,  variouf  modes  were  put  in  prac- 
tioa  of  Di7>  ti(;c  foi- gji^ciftiug  and  sciuoniiig  the  timber,  and  for 
protecting  it  from  the  ricissitudes  of  the  weather. 
The  oak  and  fir  of  Canada,  which  had  been  introdu- 
ced to  a  great  extent  into  our  dock-yarda,  during  tlie 
time  the  Baltic  was  shut  against  this  oountry,  ere  now 
cjceluded ;  these  woods  having  been  found  not  only  to 
poMen  litUe  dui«biliqr<  butao  rritsd^  to  the  growth 
of  fcngi,  tbot  tbey  oomnttnicated  the  MMTtd  disease 
to  all  other  descriptions  of  tlbber  with  edndi  tbqr 
came  in  contact.  The  practice  oTbiiildii^ihipi  under 
("vur,  iutruJuccd  in'  i  y^:  lock-yards  iti  the  course 
of  the  war,  and  curried  to  an  extent  so  as  to  have 
roofed  over  almost  every  dock  and  slip  in  all  the 
yartU,  lias  been  destructive  to  the  growth  of  dry-rot. 
(Sec  DocK-VABDS.)    By  filling  in  between  the  tim- 
bers masses  of  cement,  and  then  injecting  by  forcing- 
pumps  a  mixture  of  oil  ond  tar,  into  all  tlic  joints 
and  crevices  of  the  frames ;  and  lastly,  by  the  care 
end  very  constant  attention  bestowed  on  ships  after 
leaving  the  deck-yard,  end  being  {pieced  in  eateteof 
oidineiy,  U  may  be  taid  tint  the  dfy>t«(  hat  no 
longer  any  existence  in  the  British  navy* 
By  PrcoQ-     A  Rhip  now  placed  io  ordinary,  whether  new  or 
tiaoa  in  <k^nc  vl  ,  repaired,  is  carefully  housed  over,  so  that  no 
ra  .1  csii  reach  her  lower  decks ;  scvera!  streaks  of 
pinnks  arc  removed  from  her  sides  and  in       i  j  ^d, 
mil  a  thorouf^h  draft  of  uir,  which  is         do«ii  by 
wind-Mils,  and  wbicli  pervadc-i  every  part  of  the  ship, 
and  these,  with  the  addition  of  two  small  airing- 
stoves  in  which  a  few  cinders  are  burned,  render  lier 
perfectly  dry  and  comforiabic  on  all  tbc  decks  ami 
store-rooms.    All  the  shingle  ballast  is  removed  Ottt 
of  the  hold*  which  is  thoroiwh^  deaned  and  re- 
atowed  widi  bnn  ballast-  The  Mwer  tier  of  iron 
lenlie  fiHed  enth  pure  lireih  water  scrrcs  to  complete 
'  the  1)«nait,  end  prevent  her  ftem  hogging  or  ardi> 
ing.    The  former  practice  of  mooring  two  ships  to- 
gether, by  which  tJie  two  aides  next  to  each  other. 


over;  the  ginvceiriagaa  and  several  of  the  storeean 
lei\  00  board  i  and  aoclli  b  short,  is  the  stats  of  • 


Navy. 


ship  ia  ordinary,  that  ibe  MM  be  fitted  m  all  i 
for  proceeding  to  •«  in  balT  ihe  naaal  tine.  **  Tim 
*h^"  saya  Mr  Knowles,  "  are  frequently  pumped 
to  clear  them  of  bilge- water ;  and  cleanlineu  in  every 

resj-uii  i.^  otu  [:Jl  ■,!  (n  .  tlir  i  r  decks  are  rubbed 
with  Aij  :s!.uiics,  cttcumoniy  called  holly-stonet,  and 
with  sand,  the  uie  of  water  upon  them  being  strictly 
forbidden."  But  that  which  most  of  all  is  hkely  to 
ensure  the  preicrvation  of  the  fleet,  while  m  i  'Mtc 
of  ordinary,  is  the  recent  regulation,  which  places 
the  ordinary  under  the  superintendence  of  a  post- 
captain  at  each  port,  with  aevecml  commissioned- ofi« 
cers  under  bis  orders,  wlie  taho  care  that  the  war» 
rant-officers  and  sbip-keepera  attend  to  the  prepar 
airing,  ventilating,  and  keeping  dean  and  dry  tliair 
respective  ship*. 

A  practice  has  recently  been  Introduced  uito  dw  By  •"'"•f^- 
dock  yards,  of  stec^iiiiL'  npA  'imtu  i  in  salt-wnter  for^j^'JSJ'* 
several  months,  and  then  ktdcking  u  till  it  becomes  ^-g^igi^ 
perfectly  dry,  which  is  said  to  have  entirely  put  a 
stop  to  tbc  progress  of  dry-rot,  where  it  had  already 
couimenccd,  and  to  act  as  a  preventive  to  that  dis- 
ease.   N\  e  have  heard  sorae  doubts  entertained  on 
this  point.    The  Americans  seem  to  place  little  con- 
fidence io  the  good  e^ts  which  are  said  to  have 
been  experienced  from  the  inunenion  of  tiaalwr. 
llod^rs,  the  commiasaoner  of  tbeimavy,  statec,  in  an 
official  report  addreaaed  to  the  Secietei^,  that  **  ex* 
periments  have  bean  BUde  to  eiNN.thodiy**otin 
ships,  by  sinking  them  fut  nNotha  in  alt* water,  bat 
without  success.   Tlie  texture  of  the  wood  wtaliaand 
to  be  essentially  injured  by  being  thus  water  soaked, 
and  it  became  more  subject  to  this  disease  than  be- 
fore it  was  sunk.    The  ships  were  also  injured  in 
their  fdstcninga,  and  the  atmosphere  within  them  was 
kept  in  a  constant  slate  of  humidity,  whence,  among 
oilier  ill  effects,  proceeded  injury  to  provisions  and 
Stores,  and  sickness  to  the  crews."    Now,  we  know 
that  not  one  of  these  injurious  effeeta  bip|Nlied  to 
the  Eden,  which  wai  aunk  in  Hamoaxe,  nmainad 
under  water  tiwao  er  fhsr  aHOtha,  was  sent  to  lodlBp 
aadhaahcenatMneferahwet  bat^fteo  beiegoo* 
Towd  with  rmgoa  betee  tiw  epeiatlon,  ahe  haa  not  ^ 
showed  a  single  symptom  to  dry-rot  since  the  that  * 
of  her  being  weighed,  and  continues  a  good  sound 
ship.    The  truth  is,  Uic  American  timber,  with  tha 
kiogle  exception,  perhaps,  of  Uic  live-oak,  is  remark- 
ably subject  to  dry-rot,  of  which,  during  the  late 
war,  we  had  fatal  experience.    MrRod^r?,  how. 
ever,  accounts  for  the  condition  in  which  the  oak 
and  pine  was  received  in  £ngland  from  Canada,  by  its 
immersion  in  water :  "  The  Canada  timber,*'  he  ob- 
aerves,  "  U  brought  down  the  St  Lawrence  in  largo 
rafts,  continues  months  in  water,  and  in  thatsatu- 
tated  elate  ie  laoded  and  expoaad  to  froat;  every  at* 
lenpt  to  aeaaoa  it  nndor  cow  h  unavailing  t  ita  pom 
M*ar  chMO  tiein*  and  when  naed  ea  tWp4u»her('diy* 
rot  ensuea,  which,  whan  once  comwaiiced,  ean  ne> 
vLr  1  L  ;ii  re  sted,  but  by  taking  out  all  the  pieces  hi 
any  dtgae  alkcted."    Ibo  Huaaiani,  he  soyft  art 
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w»  fullj  aware  of  tiie  injurious  effecU  of  soaking 
»       •*—«-^  In  water,  that  it  i«  brought  from  great 
dowa  the  rhm  Im  Gfifta,  imtciid  of  rtfka. 


The  Rwmn  tbipa,  homnrtr,  iridi  dl  tbb  pManitiaM» 

nrc  rot  remarkable  for  dtinUlj^*  Th*  ahiM  ImOI 

at  A 11  twerp  by  the  French  were  in  ■  state  of  rotten* 

nc^^H  SL:iji-e  tfiey  were  laurrluvd  ;  hut  vJu'IJut  this 
was  owiug  to  ihe  bad  quality  ut  the  tuubtr  u!  the 
(iertnan  Coresis,  or  to  its  being  water-soaked  in  raft- 
ing down  the  Ehine,  remains  doubtful.  But  we  can 
have  no  doubt  that  ponMM  timber  ia  injured  by  moit* 
tore,  though  tlM  aoud  British  oak  may  be  improved 
by  the  dinelolioii  of  its  tap  juices,  to  the  fermenta.- 
tion  of  which  the  diaetae,  known  by  the  name  of  dijN 
rot;  may  chiefly  be  owing.  "  Water,"  say*  Leaoo* 
Her,  a  French  writer  of  considerable  merit  on  the 
subject,  "  steins  to  be  favourable  to  the  decomposi- 
tion of  the  sap  of  limhiT  -.vlu  n  iiiimrr'-i:  il  ;  !mi'.  ir  snh- 

BtttOtes  in  its  place  another  kind  of  moisture  not  lets 
llmtllli  tiirr.  of  which  the  timber,  though  afterwards 
ospond  to  the  air,  will  not  easily  get  nd  of ;  besides, 
it  mMktM  $ad  destroys  the  grafai  of  the  wood.*' — 
The  bMt  aMMnt,"  bo  odds,  «*  of  posening  tiaahor, 
appears  to  be  that  of  keepnig  h  in  weU  oooscroeted 
and  airy  sfi- i!-,  in  :i  vrrtiml  [inattion,  SO  that  the 
moisture  which  reamius  n:  iliu  laterior  of  the  Iog«, 
by  running  along  the  fibres  of  the  wood,  may  be  en- 
abled to  issue  from  the  lower  extremity.  Timber 
ihua  kept  dry,  under  shiiter,  will  preserve  itself  for 
l^goa*"    Mr  Knowles,  secretary  to  the  Committee  of 
SdCfCTOW  of  his  Majesty's  Navy,  in  his  Trealue  on 
fio  Mum  «f  Pmmva^  tke  Bntith  Nan^,  ia  lod  lo 
eoftdade,  fnn  s  varied  of  ospornMCtt,  **  (hat  tin. 
b-  [  i'  better  seasoned  when  kept  for  two  years  and 
u  iialt  under  cover,  than  when  placed  for  six  mootbs 
in  water,  and  then  for  two  years  in  the  air,  protected 
irom  the  rain  and  sun  :  that  it  loses  more  in  seaton- 
lag,  by  having  been,  during  the  six  months  of  im- 
IMtnton,  alteroately  wet  and  dry,  than  the  whole 
tiuM  under  watef  (  ood  that  the  loss  in  moisture  b 
'  ia  all  casos  in  a  nton  tisM*  »iMn  the  btttl- 
I  on  phoed  domnroitti.'*  Aadbeoddioaoge* 
neral  principle,  "  that  no  timber  should  be  brourb  t 
into  use  in  this  country,  until  it  has  been  felled  at 
lenst  three  ycart.' 
By  Roofing     Next  to  the  systeiu  oi  tliagoinjl  braces,  and  mak- 
ltasWp«>    log  the  bottoms  of  ships  one  compact  and  solid  mass, 
tbo  raofing,  thrown  over  them  white  buikling,  and  in 
may  be  coMidwid  as  the  greatest  of  all 
Igr  tfaofraamtaooof  tboBovjt  tho 
,  of  wbieli  ii  M  obftoos,  that  it  ia  quite  «K«ra< 
ordiiiarv  such  a  practice  should  not  have  been  earlier 
adopted :  more  especially,  as  at  Venice,  at  Carlscrona, 
and  at  rrori,t;ii!t,  t  v, ar  bad  long  been  built, 

repaired,  ajid  jjiuUctid  under  covered  roofs.  It  was 
strongly  recommended  to  the  IIi  ;  li~h  ship-builders 
lifty  years  ago,  but  witliout  clfect ;  and  had  it  not 
been  for  tiic  esitraordinary  ravages  of  the  dtj4ot  in 
ilio  unseasoned  tiaibor>b«ilt  siiqis  of  tho  Moj^ne 
should  stlB  have  bosp  wiHioat  rooft  to  oar  docks  pad 
alips. 

If  the  dock-yards  were  of  raBoioot  capacity,  there 

c*D  fju  no  Lio'jbt  tti:it  the  rfficicnt  plan  to  accom- 
pitih  their  durability,  would  be  that  of  keeping  them 
•ntb«i%  vbnbidi^  «»!«  moot.  •  It  hm  iund 


B|  other 


by  Mr  Strange,  when  examined  by  the  Commission-  ^ 
era  for  Land  Revenue,  that  in  the  year  1790  there 
note  <S  afaiua  of  tho  lino  mador  tooTi^  ia  tho  port  of 
▼•alo«,Maie«rwbldi  hid  Mtabiri  h  Otf  sitMtkw 
49  joon.  Siace,  however,  It  it  ntterlj  ian|metica> 
ble  to  keep  our  navy  on  sKps,  or  ia  mj  docks,  the 
next  important  consideration  is,  how  best  to  preserve 
them  afloat  in  a  state  of  ordinary.  Varions  expe> 
dients  have  been  at  different  times  resorted  to  in  or- 
der to  provoat  the  protaMare  decay  of  thips  laid  up 
in  this  aloto  dnrioK  piMt. .  The  two  great  requisites 
for  their  preaervauoa  are  ventilatioa  wid  cleanliness. 
To  promote  the  former,  viad«saila  vera  in  general 
use,  thongh,  if  not  KMcadod  to  M  M  tO  OMMMO  tho 
open  part  to  the  qtaoter  frodi  wlwhee  Hw  wmd  Uewi, 
(  r  !l  il  u  w( utbcr  be  calm,  tliey  are  of  liftiL  benefit. 
I'l  :  n:  atic  niachine«  of  various  kinds,  as  ^ujii)ih  ji.d 
Lu  ll  J  11-,  have  been  applied  to  force  out  the  fi  il  nir, 
and  introduce  atmospherical  air  into  the  lower  parts 
of  a  ship's  hold.  Heated  air  from  stoves,  placed  in 
variooa  ports  of  the  ship,  and  conducted  tbrovuii 
tuhei!,  wtt  duraigbt  it  one  tine  to  bo  dEeadofia  m 
tho  pteaorvfldoa  of  the  not t  ;  Irat  ezperienoo  ooott 
showed  that  the  heat  thai  clrcdlated  was  so  far  ob- 
jcctionnble,  as  it  tended  to  encourage  tJie  gro'^  th  of 
fungus,  wlu  rc  tlicrL-  w.ns  any  moisture  lodf,'ed,  and 
in  the  timber  which  had  not  been  thoroughly  .sea- 
soned. Perhaps  no  better  means  can  be  suggested 
than  those  we  have  described  to  be  in  practice, 
namely,  to  keep  them  dean,  to  admit  as  much  dij 
air  as  possible,  and  to  csclnde  all  moisture. 

Finally,  if  wO'take  into  consideration  ibennnsniio 
improvement*  whl^  a  war,  unparalleled  fn  itl  dailF 
tion,  hiif  Vit  1  11  t'le  ineun>  of  introducing  into  the  ma> 
tcriel  of  Uie  navy,  whether  it  rej;ards  the  economy 
of  its  application,  the  construction  of  the  sliips,  and 
their  mode  of  prescnraliun,  we  muy  safely  my,  that 
at  no  former  period  was  this  country  in  possession 
of  such  a  navy  as  at  present,  in  respect  of  the  num< 
bna^liae,  anid  good  condition  of  the  ships  whicb 
compoN  a  fleet,  superior  to  those  of  the  whole  world 
besides;  and  it  is  gratHyhig  to  find,  that,  with  all 
the  enormouf  coiisuroption  of  the  military  and  nicr- 
cantiie  navy,  it  does  not  appear  that  the  naval  re- 
source* of  Great  Britain  are  at  all  impaired. 

Naxal  Resources. 

It  is  of  essential  importance  that  the  supply  of 
Stores  for  the  use  of  tbe  fleet  should  not  only  be  ade- 
quate to  the  denundf  bot  Ait  a  sufficient  atodt 
HMKitd  be  Itept  on  luad  to  entwer  aay  tnddea  eaaer- 

gency.  This  is  the  more  necessary  with  regard  to 
those  species  of  stores  which  are  derived  from  fb> 
reign  nations. 

The  principal  articles  of  consumption  required  forrtiiu»p«X 
building  and  equipping  a  Hcet  are  hemp,  canvas, ^^al 
pitch,  tar,  iron,  copper,  and  timber.    All  these  artU 
cles  might  unquestionably  be  produced  in  sufficient 
quantities  ia  tbe  United  Kingdom  and  her  eolonicB, 
n  necessilj  riiSolutely  required  it.   Hemp,  fitr  in<1 
stance,  might  be  grown  to  any  extent  in  Great  Bfi> 
tain  and  Ireland,  were  not  the  land  more  advanta- 
geotisly  employed  in  raiding  other  articles  c  f  con- 
wmption  ;  and  if  it  could  not  be  cheaper  imported 
tnm  B«Mie.  In  tbe  Eait  Indk%  tbe  Sonn  bmf 
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(iafenor  it  ia  true  (o  Kumia  hemp)  mi^bt  be  pro- 
amd  to  aof  extent,  and  other  planu,  both  there 
and  at  home,  might  be  subatituted  for  tbe  making  of 
cordage  aod  caovaa.  For  pitch  and  tar,  reoourae 
wkht  ba  liad  io  lb*  piMb  lake  oa  the  ialaod  of  Trt- 
nd  tb*  oImI  tart  of  which  ao  inmhwutibltt 
ma^amfhtloAatbMmm.  The  lake  i*  about  four 
aniea  in  circumfereaae,  and  many  ftet  ia  depth  of 
R  ii; !  -u(ch  ;  and  it  \s  (tated  that,  when  mixL-d  with 
ni,  or  uillow,  it  i»  rendered  fit  for  all  the  purposes 
lu  ivlii'jli  ;iitch  and  tar  arc  usu-iJIy  upphtd.  It  ha* 
tii€  advADtage  of  securing  shipt'  bottoms  .1;:^  .N.-t  ilie 
attack  of  the  worm,  wliicli  is  very  active  in  ili .  :  1  ijii- 
bourtngGulf  of  Para ;  ami  it  does  rot  corruuc  mm. 
Tbm  coal  tar  of  home  manufacture,  from  (omc  pru-ju- 
dieaar  o4ber,  wasiefuaed  afiiir  trial  till  verjr  Uteljr: 
and  k  k  Mv  deaMd  BOt  InArior  far  Bianjr  pmpowa 
to  ike  conaMn  tar.  For  paiating  or  tama§  am 
woad  wa«k  af  evai7  kiad,  it  ii  and  to  atand  aq^Miiit 
te  the  vaaAar  area  better  than  the  coaunaii  lar; 
and  it  it  oted  for  infecting  in  large  quantitiaa  ba> 
Iween  the  timbers  of  «hip«,  as  a  pretervauve  from  the 
dfj-rot ;  its  powerful  smell  having  also  the  good  elTect 
of  driving  rats  and  otbar  vetnio  out  of  Iwiilipaon 
which  it  is  employed. 

lu  the  two  importaQt  articles  of  copper  and  Irur:, 
our  own  resources  may  be  conudered  loexliau&tible. 
Formerly  it  was  deemed  indispensable  that  c^^rtain 
wrtielea  itaottld  Im  made  of  Swediab  irao,  but  of  late 
ymn  our  iMm  has  been  tnanaftataiad  ia  every  re- 
■peet  eqiwlijr  good :  and  the  estaoaiie  applicatiaii  af 
m»  naial  in  bridges,  bergea,  dackfala*»  faaCl^  fafr 
lars,  floors,  <tfr  iaa  haea  eqoallf  pwfrwwwi  ia  mm 
■aval  purpoaM.  Ii«a  kaeaa  aad  ailMr  Badaa  «f 
binding  ihe  beams  to  the  aide  tiabon  <f  abips,  are 
now  suhatituted  for  those  large  and  crooked  pieces 
of  tinaber  whii  Ii  v,crc  once  deemed  absolutely  ne. 
oessary.  Out  uiii.ca,  tinging,  buoys,  and  tank»  for 
boldiog  water,  ure  now  ot  iron  ;  and  we  understand 
that  hallow  aiajsn  of  iron  nre  actually  constructing 
as  an  experiment,  which,  if  successful,  will  do  away 
lbs  necessity  of  depending  fur  a  forcigQ  supply  of 
Aat  most  oxpenriia  aad  Ml  very  plaatirdl  enid% 
■aat-tirober. 

But  the  moat  important  article  of  demand  for  the 
nte  of  the  navy  ia  tinber,  piiacipeily  eek  { ooneeniiag 
the  supply  of  wfaieb  fieni  ear  osm  territorieHi  diAr> 
ent  opinions  have  been  eotorUlned.  A  defidinH^  ia 
other  articles  may  readily  be  supplied.  A  faitare  ra 
Jie  iniporiiition  of  hemp,  for  instance,  in  any  onu 
year,  might  be  remedied  the  next,  by  an  extended 
cultivation  of  that  article;  but  ic  r  - juirc:,  n  whole 
century  to  repair  any  dedication  ol  oak  timber,  and 
to  render  m  independent  of  other  nations.  Nor  has 
the  subject  been  sulficieotly  elucidated,  so  as  to  form 
a  just  opinion,  by  the  several  Conamitteeaof  theHouaa 
of  Commons ;  the  evidence  produced  being  almoat  al- 
vayt  loos4!,  and  generally  contradictory.  The  com* 
tdUm  of -1771«  wbieb  iraa  directed  to  inquire  into 
Aa  alala  of  oak  ibaher  durao^umt  the  kiagdoai,  ei> 
thcr  fram  a  dingrMBeat  of  opinion,  or  defect  of  em* 


N«V7. 


denoe, 

House 
quired 


to  aveiid  giving  aiarm,  prayed  tbe 
1 1  lI'm  liarge  that  pert  of  ita  order  which  re- 
ihcm  to  report  Ihclr  opioioo.    Tbe  Com* 


port  laid  before  Parliament  in  1 792,  appeared  to  et» 
tabliih  the  fact  ot  uu  ularniing  scarcity  of  oak  timber' 
in  general,  but  more  particularly  of  large  naval  tin- 
ber,  both  in  the  royal  furests,  and  on  private  estatcet .' 
Andif  aiteh  was  really  the  fact  in  179S,  it  will  re«Bi> 
ly  be  eoaaeUed  what  the  state  of  timber  fit  for  aap 
Ml  pupaaa  BiHtt  hum  baea  e»  Hm  eoaatoMaB  ef  the 
Revelatlflinaty  war.  whan  th«  aMwit  afprfrate  ahlp. 
piog  bad  increased  from  1,800^000  tons  to  2,200,000 
tons,  or  nearly  doubled ;  that  of  the  East  India 
Company,  ia  tfcc-  t.mic  1  ui  !■  i;  i.-  i  r.;  "9,900  tons  to 
I  15,000  lou«;  ana  luat  01  liic  navy,  iiora  400,000  to 
>  )  OCX)  tons,  to  say  notfaiog  of  the  vs^t  coniumption 
oi  oak  timber  in  all  kinds  of  mill-work  and  other  mn- 
ciiinery,  in  the  barrack  and  ordnance  dcpartmenU  — 
in  mine«,  collieries,  aod  agriculture— io  dock*,  and 
dock-gatea— in  piers,  locks,  and  sluices — in  bael% 
bafgea,  lighten,  bridgea»  and  a  great  many  other  pur> 
paaea  la  whieh  thit  tiaibcr  is  applied.  From  these, 
aad  mmf  other  cauaaib  the  dimiautioaef  oek  tiaihar 
vat  iaiaitely  greater  thaa  tbe  eouiariaiMit  had 
calculated  upon,  and  yet  they  rBeoanaiidad  that 
100,000  acres,  belonging  to  ttie  crown,  shoaM  be  eat 
ajjuri  an  !  ]i!ariti  L!,  iis  lh ceasary  for  tlic  future  supply 
ol  -.he  uavy.  A  bill  to  thiseliect,  relating  to  the  New 

1  Lircit,  passed  the  Ca—iiiMj  btt  Ma  thvawa  ant 

by  ibc  Lurdji. 

On  the  depArtmcnt!«of  the  Surveyor-general  of  the  nrjKirt  01 
Land  KeveDue,aDd  the  iiurvey  or-geoeral  of  the  Woods  '^f  V*"*' 
and  Fore»U  being  united,  tbe  Board  of  Commissionert  "r  tsaA^ 
made  their  first  report,  which  was  printed,  by  order  Km  oue 
tt  tbe  House  of  Commons,  in  June  1812.    in  this  rL-^i^ctn^c 
aipatt,  it  ia  aiaiad.  that,  takmg  the  tanue  of  the  ^"i^- 
aaiybi  IMA  at  77^087  laaa^  it  midd  i«i|aua»  at 
H  load  to  a  ton,  M&MMS  hade  to  hoild  Hicb  » 
navy;  and  supposing  the  awage  daratkm  of  a  airip 
to  be  fourteen  years,  the  annual  qusintity  of  timber  • 
required  would  be  83,149  loadt*,  exclutiive  of  repairs, 
which  they  calculate  would  br  n'n  it  27,(K)0  loads, 
making  in  the  whole  about  !  1  ;/MJ  loads  j  uf  which, 
however,  the  commit  ion     :  i  kon  may  be  furnish- 
ed 81,S41  loads  as  the  annual  average  of  prizes: 
aad  of  the  remaining  88,659  loads,  they  think  it 
■at  unreasonable  to  calculate  on  28,659  trom  other 
aeorces  than  British  oak.    "  This,"  they  observe, 
Jaatee  60^000  b^da  af  aueb  ««k  aa  the  quantity 
vhicb  vonld  be  sufBdent  aMvally  to  anpport,  at  its 
present  unexampled  ■Mgwitod»  the  «iiale  Btitiah 
navy,  including  shipe  ef  war  of  all  aorta,  bat  wbioh 
may  be  Uken  as  equivalent  together  to  twenty  74 
gun  Ehip!!,  etich  of  which,  one  with  another,  contains 
al  iut     III')  !;inB,  or  would  require,  at  the  r  iu  i  ;  a 
luiiU  jiiiU     li;i?f"  to  tbe  ton,  .5000  loads,  iiiakii.j;  j  ist 
t)0,000  Id.-!  i-  tor  [ivhjh<  sucli  ships." 

Now,  it  has  been  supposed,  that  not  more  than  40  tjunntitjr  of 
oak  trees  can  stand  on  an  acre  of  f^round,  so  as  ^"^^^J*" 
grow  to  a  full  aize,  fit  for  shipe  of  tbe  line,  or  to^^^^^T^ 
contain  each  a  load  and  a  half  of  timber :  50  acres, 
tlMialbia,  wvnid  be  lequired  to  produce  a  iofiioiaat 
^aaadiy  of  tkwbf  r  to  heild  a  74  gun  ship,  aad  1000 
acato  fbrflOaoaliafaipai  Bad,Mtheoak  reqaiicaat 
leaat  100  yaaM  to  anCve  at  vwaarity,  100,000  acNB 
would  be  required  to  keep  up  a  successive  aupply, 
lor  majntaining  a  navy  ef  seven  or  eight  handted 
The  cemwinionaia  flwtaer  i ' 
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t!mi  £s  ihcrc  arc  twenty  mSHoni  of  acres  of  waste 
'  lands  in  the  kinpdom,  a  two  hundredth  pan  set  aside 
iar  planting  would  at  once  furuitli  Ui«  whole  quan- 
tity wanted  for  iIm  UN  tfthe  navy* 

Xhia  ctlciilttioa,«t  nipcet*  it  Mcrmted  by  about 
Aoe-lmtr..  In  the  fint  pMoa^  k  Mpp4M«*  a  tM6  of 
perpfltnal  war,  during  which  thfttoaiMM  «f  the  whde 
nary  is  considered  as  more  than  dointts  tt  wfitt  it 
now  actually  is;  and,  in  the  second  place,  it  reckons 
the  average  duration  of  the  nav^'  at  Tourtecn  years 
oiiiy,  w  hich,  from  the  improvements  that  hare  taken 
place  in  the  coMlruclioa  and  preserratioo  of  ships 
of  wnr,  with  the  resources  of  teak  ships,  built  in  In- 
dia, we  should  not  hesitate  in  aMuming  at  an  ave- 
rage of  twice  that  number  of  years ;  and,  if  so,  the 
^«utiqr«f  o«k  raqvired  for  tho  nnjwill  he  nothing 
hiee  that  whidi  the  eonunitiMKiefi  have  atalod.  This, 
we  tlilnk,  will  appear  frnm  a  slatemcnt  made  (appa- 
rently on  good  authority)  in  the  midst  of  the  war, 
when  the  bhips  of  the  line,  built  in  nierchcnls"  yard?, 
were  falling  to  decay.aflvr  a  service  of  five  or  six years. 

"  Asauming  400,000  tons  as  the  .itnount  oi  ton- 
na^  to  be  kept  in  commission,  und  the  average  du- 
ration of  a  «l)ip  of  war  at  the  moderate  period  of  IS  J 
years,  there  would  be  re^oind  en  eonyel  eumlj  M 
tonoage.  to  preserve  the  navy  in  tie  pwient  cftMlfe 
state,  of  :}2,U(K)  ton<: :  and,  as  a  load  and  a  half  of 
timber  is  employed  for  every  ton,  the  annual  de- 
mand will  be  4tt,000  loads,  'ilic  building  of  n  7i 
pun  sliip  consumes  about  2000  oak  trees,  or  3000 
ioadi  ol  timber,  so  that  48,000  loads  wiil  build  8  sail 
of  the  line  and  )(>  frigates.  Allowing  one-fourth  part 
more  for  casualties,  the  annual  consumption  will  be 
about  60,000  Joed^  or  40,000  fuU-gromi  tieea ;  of 
which  95  wQl  elend  upon  an  ecie  «f  gnmnd.  The 
quantity  of  timber,  therefore,  necessary  for  dM  COO* 
•Uuction  of  a  74  gun  ship  will  occupy  5T  acret  of 
land,  and  (he  annual  demand  will  be  the  produce  of 
1140  acrcf.  Allowing  only  i)0  years  for  the  oak  to 
arrive  at  perfection,  there  oujjht  to  be  now  standing 
102,600  acres  ofunk  plantations,  aud  an  aonoal  fell- 
ing and  planting,  in  perpetual  rotation,  of  1140aerei 
to  meet  the  consumption  of  the  navy  alone  t  hngeae 
thii  tony  seem,  it  is  little  more  than  SI  acree  foreacb 
oeMf  in  Eagiendand  Welee;  which  is  net  equal  to 
belt  which  ■orrounda  the  perk  and  pleasare 

grounds  of  manv  rotates." 

Tiie  above  calculation  procec<ia  on  the  principle 
that  every  acre  is  covered  with  trees  fit  for  naval 
purposes,  or  that  it  contains  35  trees,  with  a  load 
and  a  half  of  timber  in  each.  It  may  be  doobted, 
however,  if.  on  the  average  of  plantations,  wc  shall 
find  more  than  one~tcnth  of  that  number  on  an  acre ; 
and  as  the  same  writer  endcaveoie  to  ihoir,  that  the 
quantity  of  oak  tinber  oonaoned  ia  the  navy  ia  only 
about  one-tenth  part  of  the  whole  consumption  of 
the  country,  instead  of  l-20,o00  acres  Iwjtng  suffi. 
cient  for  a  pcrpctuai  .'U|i:>!y,  there  would  be  requir- 
ed some  tan  or  twtlte  ludlions  of  acres,  in  planta- 
tions similar  to  those  at  prcMMit  existing,  to  supply 
the  demand  ior  oak  timber.  WiieUier  such  a  quaa« 
tity  exists  or  not,  tlie  fact  ia  flMtaiB,  that,  long  be- 
fore the  conclusion  of  the  wm»  «  Miveity  htpm  t» 
be  felt,  especially  ef  the  laigcr  kind  «f  lUber  Bt  ftc 


ships  of  the  line ;  and  so  great  was  this  scarcity,  that  Vnj. 
if  Sir  Robert  Sopping s  had  not  contrived  '  he  n.<  nn-  — t'*-^ 
of  aubstituting  straight  timber  for  those  of  a  certain 
form  end  dimensions,  before  considered  to  be  indis- 
pensable, the  building  of  new  ships  must  entirely 
have  ceased. 

If,  how^,  the  growth  of  oak  ftr.ibip  tiariter  wan 

greatly  diminithnl  daring  the  w*r,  M  m  to  thToaten 

an  nlarmin|-  ? c .ii city,  there  is  little  ili  nbr  ,  tlinr,  from 
the  incrcattii  iiuonlion  paid  by  imJniduiiU  lo  their 
young  plantations,  and  tlie  great  extension  of  those 
plantAiious,  as  well  as  from  (he  measure  of  allotting 
off  portions  of  the  royal  forests  to  those  who  had 
claims  on  them,  and  enclosing  the  remainder  for  the 
use  of  the  public,  tllia  country  will,  in  future  timea, 
be  fully  adequate  to  the  nradnctioa  of  oak  timber 
equal  to  tho  detnend  forthe  neval  end  nercantOe 
marine.  It  will  require,  however,  large  and  succes- 
t'lw  |jlantations,  on  account  of  the  rIow  growth  of 
the  oak-  But  there  is  another  tree,  of  late  years  very 
generally  planted  on  rising  grounds,  w  hich  bids  fair 
to  become  an  object  of  great  national  importance, 
as  furnishing  the  best,  and  perhaps  only  substitute 
for  oak  timber.  We  mean  the  larch,  which  thrive! 
well  and  growe  rapidly  in  bad  toils  and  aaipoied 
sitaatioos,  the  timber  of  wMeh  has  been  found  to  be 
durable,  and  from  several  experiments,  not  inferior 
in  strength,  toughness,  and  elasticity  lo  uak.  So  ra- 
pid is  its  growth,  that  the  I'hiki  :  >  AihoH  rtccivcd 
twelve  gtiioeas  for  a  single  larch  hiiy  years  old  ;  the 
timber  was  valued  at  two  shillings  a  foot.  A  larch 
of  TO  years'  growth  produces  timber  iit  ibr  ah  naval 
purposes,  and  may  be  considered  equal  in  size  to  aii 
oak  of  dooUe  that  age.  The  dimcawens  of  a  larch 
Use  cot  down  at  BIdr  AtboU  b  1817,  end  then  99 
yeon  of  age,  were  as  follows :  stem  82  feet ;  top  SO 
n»ett  total  height  lOS  feet;  girth  at  the  ground  12 
feet ;  nt  19  feet,  8  feet  3  J  inches,  and  at  57  feet,  4  "  - 
feet  10  inches;  solid  contents,  852,8  cubic  feet. 
Another  larch,  now  growing  at  Dunkcld,  measured, 
in  1819,  then  £0  jean  old,  and  in  full  vigour,  aa 
follows:  height  of  stem  75  feel,  top  1 4  feet;  total 
height  90  feet.  At  one  foot  Atom  tlie  ground,  17 
feet  8  ioches  in  girth ;  at  10  feet,  10  feet  4  indMO* 
and  at  70 feet,  8  feet  8  iaehes$  ha  contents  800  cu- 
bic feet,  or  dx  loede.  For  all  kinds  of  niH-wotk, 
as  wheels,  axlc-trccf,  f^c^  ilu-  L.t'lfiv  of  the  large 
larch  wood  is  untjue^tionabie ,  &ud  die  thinnings  are 
exctllerit  for  palling,  rails,  and  hurdlcf.  The  value 
of  its  application  lor  iiuval  purposes  is  now  under 
trial ;  two  frigates  of  S8  guns,  one  built  entirely  of 
lareb,  from  the  Duke  of  Atholl's  planutioos,  the  other 
cf  Riga  fir  (which  is  inferior  only  to  oek),  being  in- 
loadod  to  go  ihiM^  the  seme  senior  preeisMy  fa 
dm  aene  perls  of  dm  ««rfd,  fai  order  to  axertain 
their  cotnparative  durability. 

In  addittoo  to  our  resources  of  naval  timucr  at indiuiToAk. 
home,  we  have  wisely  availed  ourselves  of  those 
which  India  aS'urds  i'ur  building  ships  of  war  at  Bom- 
bay of  teak,  a  wood  fur  i.uperi(ir  in  every  respect  to 
oak,  and  many  timea  more  durable;  not  liable  to 
corrode  iron  or  other  metallic  fastenings,  not  susccp- 
tMe  of  the  diy^rol,  nor  mbject  to  the  attack  of  toe 
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tt^^*tt»owmt  OF  TH8  Navy. 


Tlie  personel  uf  tliu  navy  is  coruposoil  of  tsro  Jif- 
Icrent  bodies  of  men — tJie  Seamen  and  ihe  Atarine*  ; 
each  oi'wliom  have  ihcir  lippropriate  officers. 

The  cominiHioned  officers  of  (lie  former  consist 
of  fliig-officers,  pcMUcaplains,  commanders,  and  lieu- 
trnantt.  Plag-otfioen  wa  difideil  ioio  ibree  ranks, 
and  each  rank  mto  thiw  HUMUboiV^  dilliaguivhcd  by 
Uie  colours,  red,  wfaita^  «n|  bhiii  w  tdmiral  of  tbc 
nd,  white,  or  blue;  vice-Admirdrftlw  red,  white,  or 
jUlM;  rear-admiral  ofttie  red,  white,  or  blue ;  the  ad- 
miral wearing  bis  coluur  at  the  main,  the  vice-admi- 
ral  nt  the  fore,  and  the  rear-admiral  at  the  mizen- 
DiAst-head.  There  Is  also  &a.  admiral  of  the~fleet, 
who,  if  in  command,  would  carry  the  union  (lag  at  the 
main.  There  arj  beJiides  superannuated  rcar-adtni- 
rals,  cnjoyinjj  ilic  rant  and  pay  of  a  rear-admiral, 
but  incapable  uf  rising  to  a  higher  rank  on  the  list. 
There  is  also  in  the  unj  the  teopwwy  nuik  of  com* 
modore,  who  is  geaenlljr  ao  old  post-captain,  and  is 
distinguished  by  weuing  •  bfoad  pendant.  He  ranks 
next  to  the  junior  rMMldaaiim|y  and  abova  aU  post- 
captains,  except  wfcara  tha  caplain  of  die  Aaatahali 
ba  a  poa|>cKptab,  who.  in  that  situalioo^  takaa  nnk 
next  to  the  Junior  rear-admiral. 

_TJ]e  cnt:-.iii;,-i,  :u.,:i  nfCtL-ri.  lif  i!ie  navjr  take  rank 
with  those  ot  liiu  furmj,  a6  fuUows : 


Adoiiral  ofdw  llaat, 
Admiral, 

Vice-admiral, 
Rear-admiral, 
Commodore, 
PostH»ptaia  of  S  jeftn, 
Foat^capoun  ondK  dittos 

Lienteoant,' 


Ficld-marshaL 
General. 

LicDtenant-generaL 
Major-gcaerti. 
Brigadiei 
Colonel. 
LieutenaaM 

Cqttain. 


sioned  officers  of  the  navy.  MidthipmaQ  iKMnuir* 
ed  to  serve  six  jears  on  board  aome  .of  hb  Ma-^ 
Jeatj^a  iMpt^  two  of  which  Tsaia  the*  oust  have  been 
rated  aa  midshifKnen.  to  render  them  eligible  to 
the  rank  and  iittinioa  of  lieutenant ;  or,  if  educated 
at  the  Royal  Nava]  Collie,  four  years  service  at  sea 
qualify  for  a  commii«iori  as  lieuteiiiint. 

No  lieutenant  can  be  prjmnU'l  to  tlio  rank  of  com- 
mander, uiud  hc!i,is  been  on  thy  list  of  lieutenants  for 
two  years;  and  no  cominaitdcr  to  the  rank  of  post- 
captain  until  he  his  been  on  ilie  Hit  for  one  year. 
Post-captains  become  admirals  in  succession,  accord- 
ing to  their  seniority  on  the  list ;  but  if  a  post- captain 
should  not  have  served  in  the  course  of  the  preceding 
war,  when  his  turn  arrivea  he  b  passed  over, 
placed  on  the  list  of  supennnnnled  and  letiied  cnp- 
tains :  as  are  those  captainaiifceiriie  who  have  accept- 
ed of  commiHiooefah^  or  other  civil  employmenii, 
provided  they  letaln  dioaa  employmeats,  when  thej 
come  within  the  Holta  of  a  proaotion  to  the  raak  «f 
rear-admiral. 

Tlicre  is  also  a  Hit  of  superannuatetl  rear-admirals 
composed  of  tlioso  who,  not  having  scfnally  served 
at  gca  in  tlie  preceding  war,  have  been  employed  in 
regulating  new  raised  men,  or  in  the  sea  fencibles, 
or  vrho  have  made  offers  of  service,  although  not  ac- 
cepted. They  enjoy  the  rank  and  half  pay  of  • 
rear-admiral,  but  can  never  be  estpleyed  M  audti  Of 
be  promoted  to  a  higher  rank. 

No  pcrEon  can  be  appointed  to  tervv  aa  VMUler 
of  one  of  hie  Hi^eatjr'a  *h^  who  ahall  not  have  ser- 
«id  aa  aeeoDd  aoMtert  and  no  person  can  be  ap- 
pointed aa  aaeond  anatar,  until  ne  has  passed  satli 
Cxanhiatlon  aa  may  ftwn  time  to  time  be  directed. 

No  person  can  be  appointed  gunner  or  boatkwaio, 
unle!=»  he  shall  have  served  one  year  as  a  pcitv  offi- 
cer on  boird  one  or  more  of  his  Majesty 'a  (.hip-:,  and 
produce  certificates  of  hi&  good  conduct,  aad  un- 
dfrc'i  the  ncccsiary  examination. 


AaUtynk 

Vhe  anweamt  eflMd  of  iIm  navy  may  be  compared 
with  the  lUM^MMMidMionad  officers  of  the  army. 
'Yhc\  t  ile  rank  as  follows:  master,  second  master, 
gunner,  boatswain,  carpenter.  There  are  other 
warrant  officers  of  the  Davy,  who,  though  noo-combat- 
anis,  constitute  a  p»rt  of  the  establishment  of  the 
larger  classes  of  ships  of  war.  These  arc,  the  chap- 
Uuo,  surgeoo,  surgeon's  assistant,  purser.  To  which 
naj  be  added,  as  part  of  the  sulf  of*  fleet  or  s<]ua- 
dnaiit  aacieiaijr  to  the  admiral  or  cenmander.in- 
cUaTtaadpbjralelMeriiwileat.    •  - 

The  pettj  ofloan  am  vety  MimcBoni^  the  priaei* 
nd  of  iHkOM  are  nmaifi  laacea  aad  nddahipoieii. 
Their  mmea  or  ratinga  will  be  seen  in  the  table  of 
the  establishment  of  tm  ratings  and  pi^  in  tlie  seve- 
ral classes  ofEliip.-  ijf  vjr. 
By  the  King's  Urdcr  tn  Council,  the  following  rej 


Nsvy. 


No  person  can  be  appointed  carpenter,  unlets  he 
And  oil  officers  of  tf)e  same  rank  command  accord-   shall  have  served  an  aippreniiceship  to  a  sbipwrigitt, 
iog  to  the  priority  of  their  commiiiBions,  or,  having    and  been  aix  mootha  •  carpenter's  mate  on  board  one 
commissiona  of  th«  same  date,  according  to  tlie  order    or  non  of  Ml  Ififlea^'s  ship, 
hi  wtiioh  they  atand  OB  the  litt  of  the  officers  of  tbe      No  poneo  can  be  appointed  poiaer.inliaalwahaU 
eycapt  ia  tt»  cm>  ef  liaytenaate  of  flag-shipa^  have  beta  rated  and  diaebaiBed  the  dutiea  of  a  cap- 
nreeenaae  aeearding  aa  tiie  fleg  oficcr  tain'a  derit  Ar  nm  eoaqilate  years,  one  year  as  cap- 
at  le  aapeial  thatn.  tahs'a  derk,  and  beeo  employed  in  the  office  of  the 

■aafteBaw  of  tiMBavv  mar  be  comnared    secretary  to  a  flag-officer  for  one  other  year,  produco 

good  certificates,  and  find  such  security  for  the  ho- 
nest and  ttlAM  dbdmrge  of  biadn^  aa  abaB  be  re- 
quired. 

No  1 .  r.  1  can  be  appointed  chaplain  to  one  of  his 
Majesty'*  ships,  until  he  has  received  Priest'e  orders ; 
but  vaaj  be  appobtad  to  act  irbile  in  Deieoa'a  or* 
ders. 

No  person  can  be  appointed  surgeon  tO  one  of  Ua 
Mfejeaty'eahipo,  until,  by  long  and  meritoriooa lervl* 
Ota,  he  haa  diacbaisad  tbe  dotiei  of  aailatant  am^ 
■eaona^  the  prtaei*  faon }  aad  all  pataoaa  applying  for  the  aitaatlon  of 
aad  nddabipoieii.   aitHaut surgeon  most  nndergoan  examination  touch- 
ing their  qualifications  beflm  Ao  uedical  ttcnnhera 

of  the  victualling  board. 

The  Koyal  Marines  cODsrst  of  four  great  division?,  u,  ,  j  ]f*a 
1st,  Sutioned  at  Chatham.  Sd,  At  Portsmouth.  3d,  rio<s> 
■A«  Fljnoalh.  4th,  At  Woolirieb.  They  are  < 
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Msvy.  po8cd  of  72  companiea,  bmidet  8  ooaptniet  of  Roy- 
••^^^al  Mariue  Artillery,  whoce  htad-quaritrs  are  at  Fort 
Monckton,  Gosport.  The  Isi  division  has  '21  com- 
panies;  the  2d,  18  companies;  llic  Sd,  i.0  compa- 
aka;  and  the  4th,  IS  compaoies.  The  officers  of 
Eojrd  MaiiBM  uIm  iwk  with  ofleeiB  «r  the  lin*  in 
tite  uatj. 

A  ootooet  cmmomdillt,  who  m  a  general  officer  in 
the  corps,  »  reiideat  u  Loodoo;  and  to  ooch  of  tho 

dnriuoDi  !s  a  colonel  commandant,  two  lioitiiwnt- 

colonels,  and  two  majors,  with  a  proper  number  of 
Ctptaini  and  subaltern  ofticers.  Whdc  on  shore  the 
,  riiii:ii( :-  arr  > ubiLct  to  the  satDL"  rcgulatiorui  oji  the  ar- 
my, but,  when  cinbaxked,  are  liable  to  the  naval  ar- 
tides  of  war. 

Tho  staff  of  tfao  marino  corps,  consists  of  a  general, 
•  Heataomt^gCBCT^  a  iBittOr<general,  who  are  all  fiag- 
oScers  of  h  i^:  Majc«t|*a  MBt  i  md  few  cwlonriSj  who 
are  post-capuins,  near  lh«  held  of  dm  liet»  lad  we 

selected  frutn  tlio^c  who  flUiy  htlW  diltlegllkhed 
tlieniselves  by  their  services. 

The  paymaster  of  niaritica  is  resident  in  London, 
but  each  division  ba*  its  paytuaaier,  a  capiaio  ia  the 
corps;  a  barrackmaster,  also  a  captain;  two  adju- 
tantSi  and  a  qMrtenoatter,  who  are  first  UeuteitanM} 
and  to  each  divisiga  k  a  nugtoa,  aad  as  airiwani>» 
aaraeoD. 

Tliero  Is  abo  a  retired  list  of  offiean  who,  in  con- 
sideration of  wounds,  indrmitios,  and  long  and  tueri- 
torious  service.-:,  are  permitted  to  receive  their  fuil 

The  coininissions  of  officers,  of  every  rank,  in  the 
marine  corps,  are  signed  by  the  King,  but  all  com- 
nii««ions  ot  officers  oi'  the  navy  are  signed  by  two  oc 
'  more  of  the  Lords  Commissioners  of  the  Admiiahjr. 
But  the  narines,  whether  ashore  or  afloat,  are,  as 
wsll  as  die  oflfeem  of  the  TUuf,  nader  the  idmediato 
direction  and  control  of  the  Lords  Commissioners 
of  the  Admiralty.  All  the  appointments  of  commis- 
sioned and  warrant  officers  to  ships  are  made  exclu- 
sively by  the  Lords  of  the  Admiralty,  or  made  sub- 
ject to  their  confirmation,  unless  in  cases  of  the 
dsath  or  dismissal  of  oihccrs  by  sentence  of  Court* 
Martial  on  foreign  stations,  when  the  admiral  com- 
.  naading  boi  this  power  to  fill  up  tho  vacanoieft 
And  the  dndaa  of  each  rank  am  folaiod  ookittB 
code  of  instructions  emanating  from  that  Boar^'  and 
sanctioned  by  his  Majesty's  Order  in  Council. 
!ISU«T  _  The  civil  powers  and  duties  of  ibo  Lord  High 
r^l?^jSP*  Admiral,  or  Lords  Commisti4Miers  of  the  Admiralty, 
are  treated  of  under  the  Article  Admiral  in  this 
Supplement.  Their  military  powers  are  more  exten- 
sive  and  important.  By  their  orders,  all  shine  are 
built,  repaired,  fitted  for  seat  or  Joid  op  ill  aeduiaijr* 


bcohcn  up  or  sold ;  put  in  oonuBissfiia  or  OQt  of 
iWMnissien,  annad*  stored,  and  provisioned;  em* 
ployed  on  the  homo  or  foreign  stations.  All  ap> 
pointmcnts  or  removals  of  COmmi!>«ion  and  warrant  of- 
ficers, with  the  exception  of  masters  and  surgeons, 
are  made  by  them,  and  all  instructions  issued  tor  the 
guidance  of  their  commanders ;  all  prcNuotioo  io  the 
several  ranks  emanate  from  them ;  all  boMWia  bt- 


AH  retanw  fioea  the  fleet  are  sent  to  the  Board  of  Nay. 

Admiralty,  and  everything  tbst  relates  to  tl  '-  tlisci- '•^V^' 
pline  and  good  order  of  every  ship.  All  otuirs  for 
the  paymeai  i  t  l  aval  monies  are  isiiued  by  the  Lords 
Commissioners  of  the  Admiralty,  and  the  annual  es- 
timate of  the  expenccs  of  the  navy  prepared  by 
them,  and  laid  before  Parliament  for  its  sanction. 
All  new  inventions  and  experiments  are  tried  by 
their  orders  before  introduced  into  the  service ;  alt 
draughu  of  ships  must  be  approved  by  them  ;  all  re- 
pairis,  alterations,  and  improvements  in  the  dock- 
yards, all  new  buildings  of  every  description  must 
be  submitted  for  their  decision  before  they  arc  un- 
dtsrtakeo.  But  the  Commissioners  of  the  Navy  are 
held  responsible  for  keeping  up  a  proper  supply  of 
naval  stores  of  e?eij  hhH},  and  the  Victualling  Board 
of  provisions. 

AU  aMg^omam,  nn«WMilsis.ia-cliief,  ate  coan-es^^ 
dared  as  respaarible  for  the  eendiiet  of  the  fleet  otto  CM 

squadron  under  their  command ;  to  keep  them  in 
perfect  condition  for  service  ;  to  exercise  them  fre- 
quently in  forming  orders  of  sailing  and  lines  of  bat- 
tle, and  iu  |>erfbrming  all  such  evolutions  as  may 
occur  in  the  presence  of  an  enemy;  to  direct  the 
commanders  of  squadrons  and  divisions ;  to  inspect 
into  the  state  of  each  ship  under  their  command,  to 
sec  that  the  established  mles  ftir  good  order,  disci- 
pline, and  deanliness,  be  obeerved,  and  oocauonally 
to  inquire  into  theee  and  Other  matters  themselves. 
Tiiey  arc  to  correspond  with  the  Secretary  of  the 
Admiralty,  and  report  to  him  all  their  pMCendiaigS 
for  the  information  uf  the  Board. 

If  a  comm.inder-in-thief  thould  be  killed  in  battle, 
his  flog  is  to  be  continued  flying  i  ioteliigence  to  be 
conveyed  by  signal,  or  otherwise,  to  the  next  in  com* 
BBsnd,  who  is  immedtately  to  repir  on  board,  leav 
tag  his  own  fag  (If  a  flag-oOcer)  flvuig,  aad  dknct 
the  operations  of  the  fleet  nslO  the  Mtuo  be  coded, 
or  the  enemy  out  of  sight. 

Every  flag-ofl'.  r  i  '  in  a  fleet,  but  not  com- OOmt  Pli^ 
manding  it,  is  to  superintend  all  the  ships  of  the OfBoos. 
squadron  or  division  placed  under  his  orders ;  to 
see  that  their  crews  are  properly  disciplined ;  that 
all  orders  are  punctually  aitendsd  to ;  that  the  stere^ 
nrofisioas,  ami  watsTi  m  heal  ae  oonHdoto  aa  oisw 
cunBiaaoes  wyi  adnh  t  that  the  asaaHii  and  MaiiMs 
are  frequently  exercised ;  and  that  every  precaution 
is  taken  for  preserving  the  health  of  their  crews ; 
for  all  which  be  is  responsible  to  the  commander-in- 
chief.  When  at  sea,  he  is  to  take  care  that  every 
ship  in  his  divisioo  preserve  her  station,  in  wliatever 
hoe  or  order  of  sailing  tite  fleet  may  be  formod; 
and  in  bnitlek  he  is  to  observe  attentively  the  i 
duct  of  eseiy  ship  near  him*  whether  vi  the  i 
dnm  er  dhrisien  under  his  iMiwiliU 
not ;  and  at  the  end  of  the  battle,  he  is  to  report  it 
to  the  commander-in-chief,  in  order  that  cummendi^ 
til  n  .  r  ( <  [j  lire  maybe  passed  is  the  case  may  ap- 
pt^iir  to  merit ;  and  he  is  empowered  to  fcnd  an  of- 
ficer to  supersede  any  captain  who  may  misbehave 
io  battle,  or  whose  shtp  is  evidently  avoiding  the  en- 
battle,  his 


several  ranks  emanate  from  them;  all  boMWiabo-  gagemenu   If  any  flag-officer  be  killed  in 

stowed  for  hnUiant  services!,  aad  all  nensioni^llilui.  ww  is  Io  be  kept  flfiog,  and  aigaala  to  be 

ties,  and  euperanuatieoifiir  wounds,  hiiiwkiai,  aad  iiitha  wae  aiaaacr  as  If  kam  atitt  i 

Tirnf  irTTlriii  wrn  ifanriil  an  ihnh  iiiiinMiianiliiiin  Uishtltltitell  hawMt  hrtche  deaA 


alh«,wii9 
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offie«r,  erhii  Mag  noAered  inc«p«bl*«f 

in;,;  to  hii  duty,  is  to  be  cooveyed  ai  ex! 


like  t  hxu 


poasible  to  the  cotnraander-in-chief. 

The  captain  of  the  fleet  i»  a  temporary  rank, 
where  a  commander-in-chief  ha»  ten  or  more  ships 

of  l\'iC  litiu  uijiitT  his  Comn'::i[iil  ;  it  nM>  Ik-  (:(j:ri [ lit t: J 

with  that  ol  udjutant-gcneral  in  the  anu^'.  He  may 
either  be  n  flag-officer,  or  one  of  th«  senior  captaiu»  ; 
in  the  former  case,  he  tAkea  his  rank  with  the  flag- 
officers  of  the  fleet ;  in  the  latter,  he  ranks  next  to  the 
jttoior  rear-admiral,  and  is  entitled  to  the  pay  and 
eoopensatioo  of  a  niir-iil«iwli  All  orders  of  the 
coMnnd«Ma.ebiflf  an  faiud  ihnMwb  bi*,  ant  all 
ntuiH  «f  the  ieel  diraogb  bbn  to  tSa  c«aiMHider> 
fe«chief.  He  is  appointed,  and  can  be  removed 
from  bis  aitiiatioo  only  by  the  Lords  CommiMioners 
of  the  Admiralty. 
TC.  A  coramodore  i»  a  temporary  rank,  and  of  two 
kinds  :  the  one  having  a  captain  under  him  in  the 
»«me  ship,  the  other  without  a  captain.  The  former 
has  the  rank,  pay,  and  aUoirances  of  a  rcar-Rdmiral, 

the  latter  sach  additional  pay  aa  the  Lords  of  (be 
Adarinllywgpdbaot  lliqrMa 

ina  penotnts. 

When  a  captain  is  appointed  to  command  a  ship 
af  «ar,  ha  fammiwiaBB  iha  ahm  hf  kiiMmg  hm 
MadiBls  aad  ifftath  ootaf  fliedoefc»cndftahidM 
naada  of  the  dodcyaid  aCcers,  be  proooadi  iana* 
diately  to  prepare  her  (or  sea,  by  denandiag  bar 
ttorea,  proviiiions,  guns,  and  ammunition,  from  tha 
TMpcctive  department*,  according  to  her  cttablisb- 
ment.  He  enters  mch  men  a»  may  volunteer,  and 
be  fit  for  the  service  (in  time  of  p^e),  or  which 
may  be  sent  to  him  from  some  rendezvous  for  rais- 
ing men,  in  tinae  of  war ;  and  ho  gives  them  the  se- 
veral ratings  of  petty  officers,  ablc-scamin,  ordinary, 
ar  landsmen,  as  their  apparent  quaiificstions  tnay  en- 
tMe  them  to.  If  he  should  be  appointed  to  suc- 
ceed tha  captain  of  a  abip  already  in  coinaiiMion,  he 
Muaea  a  faeaipt  ta  iha  said  captain  fi>r  (he  ship's 
lloalUf  papers,  and  stores,  and  beoomee  nponaibla 
and  accountable  for  the  whole  of  Iba  mnafainig 
aloret  and  provisions ;  and  t«  aMbIa  to  baep 
the  ship's  accounu,  be  it  ^o«ad  a  derk  af  bb  own 
ippohiiing. 

The  duty  of  the  captain,  with  regard  to  the  sere* 

ral  shiji-  biv-l*  and  accounts,  pay-books,  entry, 
musters,  discharges,  Ac.  i»  regulated  by  varioiw  acts 
of  Parliament :  but  the  slato  of  the  internal  liitci- 
pline,  the   onler,  regularity,  c1eanlinc>»s,  and  the 

health  of  tin:  rn-w'.,  wi.l  iii'|:i:[id  mainly  on  himtcif 

and  hit  officer:*,  io  all  these  rcupects,  the  general 
printed  instructions  for  bis  guidance  are  particular- 
It  preoiio  and  minute.  And  for  the  information  of 
the  ship's  company,  be  is  directed  to  cause  tha  ar* 
lidai  of  war,  and  ahatracu  of  all  acta  of  ParliaBent 
ftt  tha  aacaaiagasnent  of  seamen,  and  all  aneb  or> 
dcrs  and  regulations  for  discipline  as  maj  ba  aaia> 
bKshed,  to  be  bung  up  in  some  public  part  af  tha 
ship,  to  which  the  men  may  at  all  timea  have  access ; 
he  is  also  to  direct  that  they  be  read  to  the  ship's 
companV)  rill  the  ufficers-  heinif  iircscrit,  v'alv  nl  least 
in  every  month.  He  i?  r.ot  auiliij;-,.!oJ  to  lutiict  any 
curparaJ  punishment  on  any  coriiniissirip.eii  or  war- 
rant offiooTf  but  be  may  place  them  under  arrett. 


and  raipand  any  ofleer  who  shall  misbehave,  until  Nasy. 

an  opportunity  shall  offer  of  trying  such  offi.i  t  t:  y 
court-martial.    He  is  enjoined  to  be  very  curelui 
not  to  .suffer  the  inferior  officers,  or  men,  to  be  treat- 
ed with  cruelty  or  oppression  by  their  superiors. 
He  alone  in  to  order  punishment  to  be  inflicted, 
which  he  i*  never  to  do  without  sufficient  cause,  nor 
ever  with  greater  severity  than  the  offence  may  real- 
ly deserve ;  and  aJi  the  officers  and  the  whole  ship's 
company  are  to  be  present  at  every  pimishment ; 
which  must  be  ioMftad  in  tha  lag-book,  and  an  ab- 
stract at  the  end  af  atary  quarter  mada  oat  and  sent 
to  tba  Adawabji^ragHlMiaavyGb  iaaaid  tahava 
bam  attandad  wiA  iafimta  bonafit  to  tha  etriet  and 
jaat  diae^line  of  the  naval  service. 

The  lieutenants  take  the  watch  by  turns,  and  are  Unitenast 
at  such  timea  entrusted,  ill  tin  nbsence  of  the  cap* 
tain,  with  the  comn-irsiu!  i  ]  ifm  sliip;  but  he  is  to  in- 
form the  CHi'i-'uii  n:  iiLfurjcnceJi  that  lake  place 
during  his  watch,  tut  ^lirtuige  »aiU  that  may  be  in 
sight,  signals  from  other  ships  in  company,  change 
of  wiud,  Jkc.  He  is  to  see  that  the  ship  be  propei^ 
steered,  the  log  hove,  and  the  course  and  ^mutdt 
entered  on  the  iM-board ;  and,  in  short,  be  is  to  sea 
that  the  whole  ar  dia  duties  of  the  ship  are  carried 
W  with  Iha  ana  nMaaiiiality  aa  if  iba  aapiain  hna* 
arif  twta  pimnt;  la  whwa  ibianta,  tha  laBiar  Bea- 
twaat  ii  laipaMflila  Ibr  waj  tbinff  dana  on  board. 

Tba  nanlar  wawree  hk  ciraeia  Troai  the  captain, 
or  any  af  iba  liantenants.  His  more  immediate  du- 
ties are  those  of  stowing  the  ship's  hold,  and  of  at- 
tending to  her  sailing  qualitic'« ;  <  f  rt  reiving  and 
placing  t)ie  provision*  in  the  bhip,  tu  m  most  conve- 
niently to  come  at  those  which  may  he  wanted.  He 
is  to  lake  care  that  the  cables  are  properly  coiled  in 
the  tiurd.  The  keys  of  the  spirit-room  are  in  his 
custody,  and  he  is  directed  to  entrust  them  only  to 
the  ma.ster'it  mates.  He  has  the  charge  of  the  store- 
rooms of  the  warrant  officers,  which  ha  is  ordered 
frequently  to  vi«it ;  in  short,  tba  whda  af  tlie  ship's 
provisiaai,  water*  foelt  and  aiafa*  of  avaij  dateiip* 
tson,araaBdar  Aaaaparjatandanea  of  tha  aaitari 
and  he  is  alip  attfOMad,  iiader  the  comanad  of  tba 
captain,  wiihtbaahati{aof  navigatine  the  abip,bruig* 
ing  her  to  anchor,  ascertaining  the  latitude  and  lon- 
gitude of  her  place  at  sea,  surveying  harbours,  and 
making  such  iiiii^iii  :i1  remarks  and  observatiuua  u 
may  be  useful  and  luicrcsting  to  iiavigaiioti  in  ge- 


I  he  warrant  officers  are  chargtti  with  the  duty  of 
receiving  on  board  from  the  dock-yards,  and  exa- 
mining, the  various  stores  of  their  respective  depart- 
menu,  and  af  kacpUv  aooauBtaf  na  aspandftuta 
of  them. 

The  gunner  has  the  charge  of  the  ship's  ariilleiy,i 
and  af  Mm  pamiar  ai^asine ;  he  ia  to  a<a  that  tba 
locbi  aad  oairfiaflaa  are  kept  iu  good 


tba  powder  is  preserved  from  dampt  ba  Is  frequently 
to  examine  the  musquetry  and  saaul  arms,  and  to  see 

that  tKi  \  :.n  kept  cieaD,  and  6t  for  service  .  r-mI,  in 
preparing  (ur  battle,  it  is  his  dtify  to  take  i.are  that 
all  the  quarters  are  siipjlied  iviiii  i  \(  ry  tiling  neces- 
sary for  the  service  oi  Uie  gun;,,  ^^mi,  tlunn^'  the  ac- 
tion, that  there  be  IK)  want  of  uiiiiuLirii'.iuii  ^Lfved  out. 
He  ia  ftafnently  to  aaarcise  the  pien  at  the  guaa 
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and  to  iee  iLal  they  perform  this  part  of  ihcir  iluty 
with  correciness,  explainini;  and  enforcing  the  ne- 
CMsity  of  tlteir  poiaiitig  the  guns  beforu  they  fire 
them,  of  ipunging  them  well,  and  of  close-ttopptng 
the  toucb*hole  immediately  afier  firing.  The  ar- 
mourer and  hi«  mates  are  under  the  immediate  or* 
den  of  the  gunner,  in  wfj  thing  that  mlaut  to  tbe 
great  gun*  Md  mmU  nnm. 

The  boatswain  ia  chtrged  with  the  duty  of  receJr- 
iDg  and  examining  all  the  stores  belonging  to  his  de« 
partitient,  consisting  cliiffly  of  the  ropes  and  rij:j;inf,', 
the  latter  of  wliich  he  i»  ordered  to  inspect  daily,  in 
order  that  any  part  of  it,  cliafcd  or  likely  to  give 
way,  may  be  repaired  without  loss  of  time.  He  is 
always  required  to  be  on  deck  at  such  times  as  all 
handa  are  employed ;  be  w  to  we  that  the  men,  wlien 
eallcd,  mere  qoickly  upon  decb>  and  when  there, 
that  they  perform  their  du^  with  alacrity,  and  with- 
out noise  or  cooftision.  The  sail-maker  and  the  rope- 
maker  are  under  his  immediate  orders;  and  he  is  di- 
rected to  see  that  both  these  officers  perform  their 
respective  duties  with  dihgence  and  propriety. 

The  carpetitcr,  when  appointed  to  a  #hip,  is  care- 
fully to  inspect  into  the  state  of  the  masts  and  yards, 
whether  in  the  dock-yard,  or  on  board  the  shipi  to 
Me  tbat  tbey  are  perfectly  tousd  and  in  good  order* 
He  b  to  examine  eveiy  part  ef  the  ahipi^liull,  maga* 
sine,  store-rooms,  and  caMns.  He  is  every  day  when 
at  sea  carefully  to  examine  into  the  state  of  the  mssts 
and  yards,  and  to  report  to  the  officer  of  the  watch 
if  any  appear  to  be  sprung,  or  m  iny  way  defective, 
lie  is  to  «ee  that  the  ports  are  secure  and  properly 
lined,  and  that  the  pumps  be  kept  in  good  order,  as 
are  also  the  boat.i,  bdders,  and  gratings.  The  cattlk- 
er  is  placed  under  his  immediate  orders,  and  he  !■  tO 
aee  that  he  perfi>rm«  hi* duty  in  a  worknanlikemaii* 
ser,  fa  stopping  immediately  any  ledn  that  be 
discorered  in  the  sides  or  decks. 

The  purser  has  the  charge  of  all  the  ship's  provi- 
sions, and  the  serving  them  out  for  the  use  of  the 
crevv.  His  charge  is,  therefore,  of  a  most  important 
nature  ;  and,  accordingly,  he  must  not  only  produce 
good  certificates  of  his  conduct  while  serving  in  the 
capadty  of  dark,  but  must  also  find  two  sureties  for 
the  doe  diidiarge  of  bb  trust,  who  axe  required  to 
gim  bond  in  a  penal  aum,  aeeerdfaig  to  tbe  laile  at 
daia  of  ifaip  to  which  he  may  be  appointed.  The 
regtihtlem  and  imtractioos  for  his  guidance  are  mU 
Dutely  detailed  in  Uie  general  printed  instructions, 
with  all  the  various  forms  Mtablishcd  for  the  keeping 
cl  discounts  with  the  Victualling  Board,  to  which 
he  is  immediately  responsible.  I'o  assi»t  him  in  the 
performance  of  his  arduous  duties,  he  is  allowed  to 
emplny  the  clerk,  who,  thouah  en^gcd  by  the  cap- 
tain, who  is  responsible  for  the  strict  performance  of 
the  dotiea  of  all  the  ofieeie  under  his  orders,  b^  a* 
it  wen,  a  cheek  on  Che  porwr  h  many  parts  ef  M* 
duty,  as  regurds  the  slop-books,  muster- books,  &c. 
lie  has  also  a  steward  under  his  immediate  orders. 

The  dut-e:~  ■:if  •111-  pliY-.i(-;.:m  tn  ilr:  liert,  the  sur- 
geon of  a  ship  uiul  Kid  a^«i»tauts,  ihu  secretary  to  the 
co-nmander.in  chief,  and  the  chapldll,  ive  100  ebfi> 
OUS  to  require  any  specification. 

The  midshipmen  are  con»idered  as  the  principal 

patty  aifioei%  but  hare  no  lyectfic  dutiea  aaugaad  to 


them.  In  the  smaller  vrsteis,  some  of  tl<e  senior 
ones  are  entrusted  with  (he  wntch  ,  <1u  y  attend  par- 
ties of  men  t^eiU  on  shore;  pass  the  word  of  com- 
mand on  board,  and  see  that  the  orders  of  their  su« 
periors  are  carried  into  effect ;  and,  in  short,  are  ex* 
ercised  in  all  the  duties  of  their  profession,  so  as,  af- 
ter MX  jreaia  aerrioe^  to  qoalifjr  them  to  beoome  liea- 


Nny. 


Every  ship,  according  to  her  class,  has  a  certain  Mariaia 
number  of  marines  serving  on  board  ns  part  of  her 
complement,  which  are  commanded  bv  .1  c  i|,Mir  , 
brevet-major,  from  first  to  fourth  rates  inciUJiive,  willi 
three  or  two  subalterns  under  them,  and  an  establish- 
ed number  of  nou-commiisioned  oiBcers ;  but  tbe 

Crty  on  buatrd  fifth  rates,  and  under,  is  commanded 
,  a  anbaltem,  and  in  small  veateb  bj  aaeijeaat  or 
oofporai* 

All  nurina-oScera,  of  whatever  rank  when  em- 
barked, are  to  obey  the  orders  of  the  captain,  or  the 
commanding  officer  of  the  watch.  The  marines  are 
exercised  by  their  officers  in  the  use  of  their  arms ; 
they  arc  employed  as  sentinels,  and  in  all  other  du- 
ties on  board  of  which  th^  are  capable,  with  the  ex- 
ception of  going  aloft.  The  ofieer  commanding  bat 
tbe  charge  of  tbe  ame,  aceovtremeatiy  and  dnnaa} 
and  be  b  to  inapect  weekly,  at  leait,  farto  Aa  MMeef 
iba  dotbbg  of  hb  party.  Tba  Mribee  are  ttaaied 
in  every  rnpect  in  tbe  same  maimer  aa  the  reat  of 

the  ship's  company. 

The  long  coiuiouaace  of  the  revolutionary  war  ne-  Number  of 
eis:iri!y  created  a  prodigious  increase  of  the  com-" 
miiisioned  officers  of  the  navy.    Their  numbers,  in] 
the  four  fbUoirnigyeai*  of  peace*  ^ 


Of. 


1793. 

ISOS. 

1815. 

1891. 

Admirals, 

1! 

45 

70 

63 

Vice-Adroirals, 

^6 

73 

59 

Rear- Admirals, 

19 

51 

77 

68 

Post-Captains, 

444 

666 

82t 

838 

Commanders, 

160 

410 

762 

776 

Lieutenants. 

1408 

9461 

S211 

37ri7 

The  warrant  officeia  have  faicreaNd,  ni  oacb  data, 
fivflilba  averneeT abottt  400  tatlTW,  t«700in 

The  nunber  of  aeamea  and  matiaea  vMad  b  IT0a 

was  I6,0(K)  (but  never  ndaead  to  that 

and  in  1822,  21, tXX). 

The  greatest  number  of  seamen  and  marines  ' 
in  any  one  year  during  the  war  was  150,000. 

The  crew  of  a  ship  of  war  consists  of  able  seamen, supis  Com* 
ordinary  seamen,  landsmen,  boys,  and  marines*  Tbei«ay< 
landsmen,  boys,  and  marioi^  ai«  alwaya  aotered 
vokwtarily,  the  latter  io  tbe  nme  manner  aa  aoU 
diem,  by  enliitiBg  bto  the  corps,  tbe  two  former  at 
some  rendezvous,  or  on  board  particular  ritipa.  A 
supply  of  boys  for  tbe  navy  b  also  regatariy  tent 

from  the  Asylum  at  f^rivnif  ich  and  the  Marine 
ciety.    Able  and  criiv:  ry  seamen  a1 
monly  volunteer  to  ^ltvl  during  the 
ways  io  time  of  peace ;  but  the  htgh  wage«  given  by 
the  merchaaft  l^pa  to  seamen  in  time  of  war,  hold 
OBt  aacb  ancamgaawat  ai  to  iaduca  them  to  give 


^  r  V   L  0 1  tl- 
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(ha  preference  to  that  service,  tliough,  ia  all  other 

retpccti,  their  treatraE'nt  i»  f.ir  supuriijr  on  board  a 
Ring 'a  ihip ;  having  bctLt.-r  pruvUiutis,  and  being  sub* 
ject  to  much  le*8  lati(;ue  and  exposure  to  the  weji- 
tfaer.  Indeed,  the  excellent  regul.itions  now  rij-idly 
adhered  to  on  board  his  Maj(j!>ty':«  ^hips,  the  uitea- 
tioo  that  if  paid  to  the  beaitJi  and  comfort  of  the 
crew,  have  overcome  much  of  that  reiuctance  which 
formerlj  was  Felt  to  the  servico  of  a  sliip  of  war. 

lite  state  of  health  on  board  a  King's  ship,  gene- 
fikUjr  tgnkiag,  i»  not  cmoaeded  in  th«  man  fmouKd 
qwt  an  ahoiw;  and  that  lianiblv  diwate,  tha  aaa* 
iaiirn,  mqr  wmt  ba  eaoiUarcd  at  aokaovB  ia  the 
BrHidi  nnwf,  aiooe  tba  imiveraal  introduction  of  )e- 
mon  juice,  or  the  citric  acid,  without  an  ample 
supply  of  which  no  ship  is  permitted  to  sail  on 
■  loreign  voya^;o.    Sir  (iilbert  Itlnne,  in  a  sensihle 
little  tract  oa  ih*  IleiiUh  n/  llie  Xnvi/,  says,  lliui  lie 
has  never  seen  the  prurvy  resist  the  citric  ac:d,  and 
that,  in  the  perusal  of  tuvera!  hundreds  nt  surgeons' 
journals,  he  has  met  only  with  two  c^ses  «hich 
seemed  to  resist  it.    Vet,  though  it  appears  to  have 
been  kaown  as  a  remedy  for  tlia  aoorvy,  tut  Mpeiior 
to  alt  others,  two  hundred  years  ago,  it  seems  to 
Iwva  lain  dormant  and  utterly  neglected  till  Dr  Lind, 
■ava  thaa  a  htudred  years  aAecwarda,  mrifad  and 
■lated  deairi^  tba  singular  powara  of  tbit  remedy. 
In  1600  CoiniBodofe  Lannalar  aiiied  from  Eng* 
land,  with  three  other  lliip«>  on  tha  8d  April,  and 
arrived  in  Sivldanha  bay  on  the  lit  August.  The 
coaimodurtiR  crew  having  each  bad  three  table 
spoonfuls  of  lemon  juice  every  morninK,  arrived 
there  in  perfect  hcalih ;  vviicrtiis  iho  other  ships 
were  so  sickly,  that  they  were  unmanageable  lor 
Want  of  hand/.    We  have  all  felt  the  commiseration 
and  horror  which  the  perusal  of  the  narrative  of 
Aiuon'i  yoyage  produces.    His  ship,  ilie  Centurion, 
left  Boglaod  with  40O  men,  of  which  SCO  were  sur* 
vifing  on  his  arrival  at  Juan  Femandex,  and  of  these 
aigbt  only  were  capable  of  duty,  ftam  scurvy.  Yet 
•fan  this  horribls  catastrophe  seems  to  have  failed 
ia  toiuing  the  nation  to  have  recourse  to  a  remedy 
ocftaio  aod  efleaclooa.  Co«k  «a»  aell  tuppliad 
wiA  vloagar  and  other  -acidi,  aad  temd  the  good 
effects  of  them  ;  but  the  fiiat  general  supply  of  le- 
mon juice  to  the  navy  was  established  oiily  in  the 
year  1795,  in  consequence  of  a  trial  that  had  been 
made  of  it  the  preceding  year  in  the  -SutFjIk.  of  74. 
guns.    This  *hip  left  Kngland,  nnJ  arrived  jit  Mad- 
ras in  Scpterubcr,  wiihuut  toucliing  at  ony  land. 
With  every  man's  grog  wcru  i!  i.ly  mixed  two-thirdi 
of  a  liquid  ounce  of  leuiun  juicc,  and  two  ounce*  of 
sugar.    She  loet  not  a  man    and  tlioiigb  the  disease 
made  its  appearance  in  a  few,  an  increased  dose  of 
lemon  juice  lomMdiately  removed  it.    Thus  the  Suf- 
Mk,  altar  a  wjaga  of  l62  days,  arritad  withoat  lea* 
lag  •  aua«  or  haeiag  a  aaan  aiek  of  the  acwry, 
wbafaaa  the  Oattortoa,  ia  143  dajFt  fran  ibo  last 
plaoa  of  her  fefrarfWNiitf  kit  half  ofbar  eitir,  and 
the  other  half  so  MUm  sad  amaglatad,  aa  ta  ha  «l» 
terly  helpless. 

NoUiio:;  LMLiIJ  inure  sfT-ij:"i^_'lv  point  out  the  effica- 
cy of  k-miiii  I'aice  tiian  the  rollowing  fiict.  \Vhea 
Ixird  St.  Vincent  cnmmuided  the  fleet  whicli  bkick- 
aded  Brest  froot  tlie  87th  Maj  to  the  86tli  Septem* 


ber  1800,  be  mainlAined  so  close  a  blockaJe,  that 
not  a  single  day  passed  without  reconnoitring  the 
entrance  of  the  harbour ;  yet,  although  the  teamen 
of  his  fleet,  consisting  of  at  least  16,000  men,  h&d 
no  other  than  the  ordinary  ship's  provisions,  sixteen 
only,  in  the  course  of  four  muntlis,  were  sent  to%ie 
hospital.  In  1780  the  Channel  fleet,  as  appears 
from  Dr  Lind,  were  so  overrun  with  scurvy  and  fe> 
vpr,  as  to  be  unable  to  keep  the  sea,  after  a  cruize 
of  ten  weeks  only. 


K»vy. 


f fOBi  the  official  latams  coUectad  bj  Sir  Gilbert 
Vkm,  M.  Ihtpiii,  ■  fkaoch  aathor,  ««H  eanad  in 
aaral  aubjaei^  baa  dram  oat  tba  feUowing  taUe» 
which  eznibrts  at  one  view  tba  prograMtve  diaiinti» 

tion  of  sickness,  death,  and  desertion,  in  tba  British 
navy,  calculated  on  100,000  men. 


Progrcnif* 
DimiouiioB 
ofaickBtsai 


Yean. 

Stat  ikk  to 
Hsqiiul. 

Destbi. 

Doer. 
tioiM. 

1779 

40,815 

2651 

1782 

51,617 

m 

179+ 

25,027 

1164 

$09 

1804 

11,978 

1606 

«14 

1813 

9.936 

698 

10 

From  hence  it  wwM  appeir*  that  tba  dbabuttatt 
of  tUk  and  of  deaths  has  bcaB  hx  pmpaitlaQ  af 
4  to  1  nearly,  between  the  years  1779  aad  1819> 

The  diminution  of  deacrtions  from  the  ha^llal  is 
the  same  period  is  not  the  less  remarkable  t  and  it 

afFjrJs,  at  the  same  time,  the  strnngest  proof  of  '.lie 
pro^'ro^ive  amelioration  of  the  condition  of  seatittu 
on  boatd  Hntibh  bhipii  of  war.  Indeed,  whether  on 
board  ship,  or  in  any  of  these  noble  institutions,  the 
N.h.tI  Ilo.ipitals,  which  are  established  at  all  the 
principal  ports  at  home,  and  in  the  colonic*  abroad, 
the  attention  that  is  paid  to  the  sick  sailor  is  above 
nil  praise.  The  seamen  are  sensible  of  this,  and  no* 
thing  keeps  them  back  from  volonteeriqg  their  ser« 
vices,  and  from  giving  a  preference  to  a  King's 
Mf  over  a  mercliantman,  but  the  temptation  of  high 
wages  offered  by  the  latter  in  time  of  war,  and  tw 
love  of  liberty  and  free  scope  for  roting  wbicb  afs 
characteristic  of  seamen. 

The  speedy  manning  of  the  fleet,  on  the  first  tmalt*  Manaiiy 
ing  out  uf  the  war,  i-  i:i  :  (.r  rlir  mn^t  important  ob-*'''*'^ 
ject.s  that  devolves  Oil  iJic  i'v.i.a.l  .VJministratioo,  as 
by  it  alone  depends  the  safety  of  our  cnmiuerce  and 
our  culoiiies.  Thiii  hat  been  felt  at  all  times  ;  and, 
accordingly,  a  variety  of  schemes  have  been  brought 
forward  for  this  purpose,  but  all  of  theui  failed  of  sue- 
cess,except  the  compulsory  mode  of  rai-sin^  lucn  under 
the  authority  of  press-warranu,  itsued  by  the  Lmda 
Commissioners  of  the  Admiralty,  by  virtue  of  tba 
King's  Order  in  Council,  renewed  from  year  to  year. 
ThveiikafflaBiMues,  on  the  breaUng  out  of  a  war, 
«|irOBlaa»Bliatt  from  ritoKiiM^tecallbg  all  Brittih  aaa 
men  oat  of  tbe  service  of  foreign  pnacaa  or  ataisa; 
and  the  iostructions  to  the  commanders  of  all  shipa 
of  war  direct  tbem  to  search  foreign  vessels,  and  to 
tska  British  seamen  out  c  f  tl m 

The  impressment  of  f  cnianng  men,  hoHevrr  aco- 
mulnua  uniier  :i  free  cf;i.v.it.uUon  like  tiiat  of  Great 

Btium,  is  de&ouble  on  state  aeoessitj,  until  it  can  be 
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•hown  thtt  lb*  flMit  011  n  anflrgeu^j  h  capaUe  «r 
'  being  mtniMd  iridwot  reMitfng  lo  tint  uMiatura. 

In  consequence  of  lome  doubts  being  raised  on  the 
iMality  of  the  subject  in  the  year  1676,  when  the 

afiairsofthc  Admiralty  were  uuina.'cil  irni-ii  >H;l'« 'y 

under  tlie  direction  of  the  King  and  Un;  (^n  nt  ( >Hi 
cers  of  State,  a  discussion  was  beid  on  ii  ^  ;i  ic  1. 
when  it  wa»  decided  by  th<?  Judge*  anJ  LVo».a  Law- 
jer»,  that  the  King  had  on  indttcasible  ri^'ht  to  the 
•enrices  of  his  subjects  when  the  state  retjuired 
tlmnt  md  that  the  power  of  impresting  seamen  was 
indbpensably  inheraot  in  the  Crown,  without  which 
lb«  trade  and  ttScnj  of  the  nation  could  not  be  se> 
Tht  fint  iiwiaBM  of  inprasvog  men  jit  Ir«> 


wbMida  it  wag  dcActifib  tttgr  cmM  giw  no 
«puioii  OB  ihtt  bead.  y*" 
This  registry  of  seafaring  men  bas  been  irirJ  ^"Pf^^ 
more  than  once,  but  as  the  men  themseWes  had  no 
:ntere«t  whatever  in  the  measure,  it  always  failed  in 
producing  the  desired  effect.  The  only  chance  of 
Its  succeeding  in  iiny  prospective  cmer^^cncy  is 
tlin  mcRsure  recently  adopted  by  the  Lords  of 
llie  Admirulty,  undur  the  Fanction  of  the  King  in 
Couocii, — a  nieaiurc  which  was  called  for  on  averj 
principle  of  iustice  and  humanity, — of  ffmUbig  |M«* 
visions,  on  the  paying  off  the  fleet,  to  cvnjmta  iHm 
had  served  fourteen  years  and  upwards.   Tlio  1 


I  to  bava  boen  in  (ho  y«ar  IfiTti  when  dm 
Lovd  Lieutenant  receired  dilMdona  Awn  tho  Privy 
Coancil  to  raise  1 000  seamen  fbr  the  Heet.  In  1690, 

the  Lords  Justices  of  Ireland  were  directed  to  usist 
the  officers  of  the  navy  in  im|)rei8ing  men  in  that 
kingdom.  In  1(597,  a  register  was  taken  of  aJI  tlie 
staikfing  men  in  Ireland,  which  amounted  to  4121 
men,  of  whom  it  i'-  iinti  ,!  ji  m  Catholics.  On 
several  occasiunis,  during  (jueen  Anne's  reign,  the 
Lords  Justices  of  Ireland  received  dtnctuMM  tO 
raiM  men  to  aeive  in  the  fleet, 

la  SMtimd,  mode  of  nSting  nan  lb*  ini> 
mm  waa  mkBOWO  before  the  Union  -,  but  in  various 
nutaacea  tho  Council  of  Scotland  was  directed  to 
)  eolnniecia  fat  tlit  fleet,  oaefa  nan  to  have  fbrtf 


In  Vice,  an 


WW  tried  fhr  the 


bcr  tfana  pemioocd  amonoied  at  one  tim  to  9S,000b 
andareatillnolAribertof  M^OOOi  andaetbcream 

voted  for  the  peace  cataUishmeot  16,000  men,  most- 
ly prime  sesmeo,  thtra  is  every  reason  for  supposing 
thst  lc»s  difficulty  will  be  found  in  manning  tho  flevt, 
on  any  future  emergency,  than  heretofore;  and  that 
on  this  Bccniint  the  evils  of  the  iniprens  will  be  great- 
ly mitigoli'd  ;  for  though  riinibcrs  on  the  pension 
list  will  naturally  lu      In  t.jr  mjf'. luc  at  »es,  most 
of  theui  will  be  able  to  estist  in  titling  out  the  fleet* 
In  fact,  there  are  now  so  many  exemptions  from 
the  impress,  that  iu  severity  ia  greatly  abated.  Tbo 
fbUowtng  description  of  peiaoiM  avo  pfOtCCted  bjrvn* 
riotts  acts  of  Parliament : 
Masters  of  merchant  1 
Fiiat  Biatea  of  andi  aa  at*  50 1 

and  caipenten  of  endi  aa  bk  of  1€0 


icneiimca 

manning  of  the  iwet,  by  virtue  of  an  act  of 

ment,  which  required  the  civil  magistrates  of  all  the 
counties  to  make  diligent  search  fur  all  seafaring 
men,  and  twenty  shillings  was  allowed  to  the  con- 
stables for  each  man  taken  up  ;  the  seamen  to  have 
pay  from  the  day  of  delivery  to  the  naval  officers 
stationed  to  receive  them  ;  and  if  they  deserted 
after  that,  were  considered  as  guilty  of  felony.  Hy 
the  same  act,  insolvent  debtom,  fit  for  the  service, 
and  willing  to  eater  It,  were  relcaaad,  piwvided  the 
debt  did  not  exceed  L.  SO ;  and  no  seaman  in  the 
fleet  was  to  be  arrested  for  any  debt  not  exceeding 
L.  SO.  Tho  whole  proceeding  luder  thia  act  mciir> 
tod  •  veiy  heavy  expeoce,  and  totally  Ihlled. 

In  the  same  year,  the  Queen  referred  to  the  Prince 
oTDenmarl:,  then  Lord  High  Admiral,  an  address 
from  the  House  of  Lords  relating  to  the  three  fol- 
lowing poiuts lit,  Tlie  mort  effectual  means  for 
manning  the  fleet.  2d,  The  encouragenimt,  and  in- 
crease of  the  nunibtr  of  seamen.  3d,  I  he  restoring 
and  pic  t  r^  I-  -  the  discipline  of  the  navy.  His  Royal 
Highness  submitted  these  pniuts  tO  such  of  the  flag- 
ofRcers  and  other  commanders  as  could  be  assembled, 
who  made  a  report,  of  which  the  substance  was  to 
the  following  etTect.- — 1st,  To  cause  a  general  regi- 
ster to  be  kept  of  all  seafaring  men  in  Bngland  and 
Ireland,  for  which  they  presented  the  dtait  of  •  bU. 
iif  That  dl  oABiine*,  qoalified  to  a«t  aa  aeuaaa, 
dwaM  be  «Sicliarged  (ram  the  vay,  the  ofleere  to 
liave  levy  money  and  the  men's  clothing  returned. 
Sd,  That  not  fewer  than  SO.OOO  seamen  should  be 
kept  in  employ  in  time  of  peace  ;  but,  they  observe, 
that  as  to  tne  restoring  and  preserving  the  discipline 
of  the  Btvjp,  a*  pntkidar  iaaiaaee  hSof  laid  befi 

I* 


•Mcdj  tone  or  upwards 
Parlia-       Meo  betonein 


Meo  belonging  to  vesseia  and  craft  of  all  kinds  ia 

the  employ  of  Navy,  Victualling,  (MhMaco*  Cm* 
toms.  Excise,  and  Port  Offices. 

Watermen  belonging'   !u   ti  c   Insurance  OfiflBa 
within  tlit$  cities  of  Lontiun        \\  (  ".tniinster. 
All  men  of  the  age  of    1  ycfir^  and  upward*. 
All  youths,  not  having  attained  the  ago  of  18. 
AH  foreigners- 
Apprentices,  not  having  used  the  sea  before  tho 
date  of  their  indentures,  and  not  men  thaa  tbrao 
years  from  tfao  taid  date. 
Landsmaa  aot  having  served  at  aea  full  two  year*. 
Maaicn.  apniendeca^  oae  aaaama*  and  ana  iaada> 
uu  of  ail  liahbw  vaaaala  on  iba  lea  coaal  or  OB  aa* 


hbig 

vigalile  fivera. 

HarpooncTS,  line-i 
il  L  f;rr  land  fishery  an^the  Southern  Wbslc  fish- 
ery, ill  seamen  and  common  mariners  who  have 
entered  fi>i  il  i    aid  fisheriei. 

.\nd  DO  person  whatsoever  can  be  impressed  ex- 
cept by  an  oAoar  vlia  baa  bcea  entrasted  iriib  a 

press-warrant. 

The  discipline  of  the  navy,  or  the  government  of 
his  Majesty's  ships,  vessels,  and  forces  by  sea,  is  re- 
gulated by  the  act  of  iid  Geo.  II.,  usually  known 
by  the  aw  of  the  Articica  of  War.   By  this  act. 

tne  laOfds  CenBriMloaeM  of  tbe  Admiralty 


pewared  ta  aider  ee«il»martial  for  all  offienoM  naoo 
tinned  tbeietn,  and  emaadtted  by  any  peraoa  fai  aad 
belonging  to  the  fleet  and  in  foil  nsgr;  and  alaa  ta 
delegate  the  same  power  to  admtrala  commeBdlng  in 

chief  on  foreign  station:.,  which  power  also  may  de- 
volve on  bis  successor  in  case  of  death  or  recaU, 

bief  of  any  fleet  or 
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■qoadron,  dr  jyaehw—l  Ibtrcgf,  mialnlug  vrMM 
than  five  Mft,  duD  preside  at  any  court-martial  bk 
foreign  partt,  the  officer  n«xt  in  coanuuiil  being  or- 
dered to  preside  thereat. 

Uus  act,  DO  courlMnartial  can  consist  of  more 
than  thirteen  or  of  lets  than  five  |>crsons,  to  be  com- 
posed of  tuch  flag-officers,  captains,  or  commanders 
then  and  there  present,  as  are  next  in  seniority  to  the 
officer  who  preatdea  at  tbe  court-martiaL  And  when 
there  are  but  three  officers  of  the  imk  of 
tains,  the  president  is  to  call  in  t 
under  that  rank  aa  will  make  upAf«iDtlw  wholei 
Thit  code  of  Um  £u  the  gofonuMot  of  tho  flo 
eoMim  «r  tMrnr-obt  Ktida*,  oTvWeh  aJDoainrd  iha 
yiihMa»t  of  oeotb,  tndotereB  death  or  toA  other 
•ooiahacnt  ■>  tbe  court>niartiat  shall  deem  the  o^ 
rence  to  deserve.  Those  which  incur  the  former  are, 
the  holding  illegal  corrcspoudencc  with  on  enemy — 
cowardice  or  neglect  of"  duty  in  time  of  action — not 
pursuing  the  enemjr— desertion  to  the  eneoi)- — mak- 
ing mutinous  aasemblies—^trikiog  a  superior  officer- 
burning  magaaines,  Tessels,  Jrc.  not  belonging  to  an 
enemy — murder — sodomj.  The  penalty  of  death  for 
cowardice,  or  other  neglect  of  duty  in  time  of  actioB 
(Art.  12),  and  of  not  pursuing  the  enemy  (Art.lS)» 
wae  by  the  19th  Geo.  III.  so  far  miiigot«4>  M  10 
M^t^e  tbe  ooort-mutial  "  to  prooooaoe  winwano 

aetiin  mad  degiM  of  the  oAoee  ifaeU  be  Ibirad  ta 
doMTTe.**   Under  these  ertidee  tbw  mMgMi,  Ad* 

miral  Byne  woold  pn^ably  not  hove  been  oondemB* 
ed  to  death.  The  other  deveti  Articles  which  leave 
tbe  puniabment  to  the  discretion  of  the  court,  arc, 
BOt  preparing  for  fight,  and  encouraging  the  mm  in 
time  of  action — sunpreosion  of  any  letter  or  message 
scrit.  'mm  ^11  piieiii}' — .viics  delivering  letters,  &c. 
from  an  enemy — reUeving  an  enemy— -disobedience 
of  order*  in  time  of  ac^n— discouraging  the  men  on 
rarious  pretences — not  taking  care  ot  and  defending 
diipi  under  convoy— quarreUing  with  and  disobey- 
ing a  superior  officer  in  the  execution  of  bis  office— 
wilfully  neglecting  the  steering  of  ships— sJeepiog  on 
watch,  and  fotiikiBg  hii  itotioB— lehbeiy.  fhe  to* 
oiaining  sixteen  Mtielie  inear  the  paaii^  ofdhminel 
fiooa  m  aiffla^  er  ftmn  the  mip^  d^radation  of 
3i  other  pnUHMBtes  the  court  muy  judge 
and  degree  of  the  offence  to  dettervc. 
Meeh,  however,  of  the  internal  discipline  of  a 
ship  of  war  deperd^  wynn  the  captain,  who  being 
empowered  to  puni«h  the  men  for  minor  ofTences, 
according  to  the  ujagc  nt'  tlif  .'-.erv.cc,  iviurts-miir- 
tial  On  scRtnen  are  rarely  tound  neccusary  to  be  re- 
torted to  in  well  regaUted  ships.  Tbe  principal 
cueumstance  that  usually  militataa  agaioat  tiie  per* 
Am  good  erder  of  tbe  crew,  is  the  gIMt  allowance 
of  grog  served  eat  dailv  to  the  fli«i,  as  established 
by  the  King's  Order  in  Council,  and  which  frequeaU 

j^Miam  htOTA^iniS&bMali  In  tbe  anffv  are  ftr 

Hiii  <»eoeek  whidi  leqidrcs  tbe  utmost  vigilance  and 
precautions  on  the  part  of  the  officers  to  prevent. 

In  other  respects  the  discipline  of  a  wi  II  or^Mi  i/ed 
ship  of  war  is  perfect;  and  to  thih  d i    ij:! mc  M, 

Diiijiji,  a  iVei^ch  wi.tcT   lit'  f.;rL'ci:   ':;it;ri(: i [ v,  n-.;i;uly 

ascribes  the  bxiiluot  successes  of  the  Briliali  navy, 


Md  te  dw  tsaut  of     tte  mm  of  that  of  France.  Noy 
•*  We  have  already  cited,"  says  lie,  "  as  a  laodeU 
the  management  of  the  ntatcul  of  the  English 
ship?     Irj  h  e  preservation  of  \h\s  nmterid — in  the 
stowing  ii  awuy — in  the  arraBgemciit  of  whatever 
may  be  necessary  either  for  uiatiteuvrus  or  for  action, 
the  mcut  perieci  rtgul.irity  is  observed.  At  tlie  same 
time,  what  becoming  austerity  is  mairjiained  by  the 
commanding  officer ;  what  obedience  among  the  iub- 
aiternii ;  anu,  in  a  space  so  limited,  considering  the 
number  o  f  men  on  board,  and  the  moltii^ci^  of  inove* 
nents  they  have  to  make  in  obeytiig  ao  aaiiy  diftr^ 
eot  orders,  what  inposiiig  silence  I  It  b  the  cabn- 
neas  of  strength— tbe  prettdiog  ioilnence  of  wiidOB. 
In  the  nidak  of  the  aaoot  complicated  tolerations,  and 
even  in  the  bent  end  transport  of  bottle,  one  hears 
only  the  words  of  coiama  i  1  ( .  r  i   i  red  and  repeat- 
ed from  rank  to  rank,  »itJi  a  meosun  d  tone  and  per- 
fect sflng^/roif/.    No  unscasoaable  adviceii — na  mur. 
muni — no  tumult.    Tlie  commanders  meditate  in 
sili^nee  :  the  word  \&  given,  and  die  non  act  Wllhont 
eitlicr  .-ipeaking  or  thuikiog." 

This  is  remurkably  so  in  the  day  of  battle.  Every 
officer  and  roan  knows  precisely  m.«  place,  and  the 
duty  he  has  to  perform  on  that  day.  Uy  tbe  general 
printed  inBtructiona»  the  capuins  of  his  bUt^Ms't 
ships  are  requbad  to  odCnUew  the  men  to  aaiendNe 
at  their  proper  qoarlar^  te  eierdae  them  at  the 
greet  guns,  to  tncfa  dwoye  point,  fire,  &e.  under  all 

wen  known,  that  tbe  preaerfaliott  of  die  high  charac- 
ter of  the  Uriiidi  navy  esientinlly  depends  on  the 
proper  training  of  the  seamen  to  the  expert  managc- 
iiK  i][  t jf  il..  fijun?  io  as  to  be  duly  prepared  in  the 
day  ol  battle  ;  the  issue  of  which  so  mainly  depends 
on  the  cool,  steady,  and  regular  manner  in  which 
the  ship's  ordnattce  121  loaded,  pointed,  and  iired. 
Practice  in  these  respects  is  much  more  necessary 
on  board  ships  than  on  shore,  as  it  can  never  happen 
that  tbe  ship  is  entirely  steady,  and  has  rooit  m- 
quently  a  rolling  or  pitching  motion,  fer  which  allow- 
ances must  be  made,  and  which  can  onljr  be  nude  , 
with  cftct  by  long  practice. 

If  the  nenueaient  of  the  great  guns  of  n  ship  of^;,^  xk. 
war  It  BMM  dUcnlt  then  the  nitillery  of  a  fort,  sodcs. 
likewiae  ere  naval  taotkinHire  difficult  than  thoae  of 
an  army;  inasmuch  a*  there  is  more  difficulty  end 
less  dependence  in  placing  and  directing  the  move- 
ments i  f  .in  inanimate  than  un  aiiimute  machine. 
The  pi  ii'jrai  principles  are  the  saoit.- i  the  object  of 
Ii  th  Ih  nig  that  of  bringing  tho  greatest  possible 
torce  tu  bear  on  that  point  which  is  likely  to  pro- 
dace  the  greatest  possible  injury  to  the  enemy.  With 
this  view,  as  well  as  to  keep  a  Heet  together  in  com- 
pact order,  so  that  straggling  ships  may  not  be  CHt 
oiF  hj  the  enenff  it  has  been  round  neoeiaaiy  to 
pmer¥e  a  certain  order  of  sailing,  whether  out  of 
ai^  of  in  eoemy  or  in  hii  preacncoi  iod  mdi  an 
erder  aa,  aeeording  to  the  Male  ef  dw  wbtd  and 
weather,  and  tbe  point  of  healing  of  the  enemv *■ 
fleet,  may  most  conveniently  and  expeditiously  he 
changed  into  such  a  line  ofbaftlL  iss  vac  commander- 
in-chief  may  deem  it  most  expi:dit.;jt  :o  adopt  in  the 
attack  to  be  made  on  his  opponent. 

In  order  to  do  this,  it  is  obvious,  that  every  indi- 
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»■t^  tiddtl  ctptata  nmrt  to  ilil*  !•  famr,  under  all  cir^ 
•i^v^cumsuncea,  what  the  ship  to  caBomd*  wfll  to  able 

to  do,  in  order  to  prcserw  her  itttiOB  in  th*  fleet : 

r  ^  it  i-,  n "li^  :  ?  Qg  with  hor««i,no  two perhapa  per- 
torjning  U.c  iiu,c  evolution  with  the  same  tightoeaa 
of  rein,  ur  the  «aiDc  quantity  of  aail.  Thii  ihows 
the  absolute  necessity  of  a  conniaDder-in-chier  fre- 
quently exercising  liis  fleet  in  naval  tactics,  and  to 
observe  how  such  and  such  a  ship  wit!  behave  under 
a  certain  quantity  of  canvass,  and  to  assign  her  sta- 
tion in  the  line  where  ahe  nay  appear  calculated  to 
act  with  the  greateUkcAdeaey. 

To  facilitate  these  movements,  the  admirals  cotn- 
mading  squadrona  are  considered  m  responsible  for 
tto  aMnreaeot  «f  tto  abipe  io  their  reapeetm  iai- 
moat.  Ttojrare  to  Me  ttot  eaeh  eaptun  tltiMf 
obeys  the  flcncral  order,  and  if  any  one  is  perceived 
to  neglect  tiis  duty,  whether  belonging  to  his  proper 
division  or  not,  if  inaction,  he  has  tlie  power  to  send 
immediately  another  officer  to  sospcud  him.  And 
ill  order  that  no  confusion  may  arise,  if,  in  time  of 
battle,  the  admiral  ciiinmttndtn(i  in  chief,  or  nny  of 
the  admirals  cunimandir.^r  *<[undron.-,  should  be  kill- 
ed, bis  or  their  flags  remain  Aifing  till  tht  battle  is 
decided*  If  the  coannander-in-chiff  be  killed  or 
atferelj  wounded,  a  private  signal  is  made  io  the 
aeoond  in  comicmd,  or  if  a  junior  admiral  be  killed 
or  woonded,  the  commander- in  chief  is  also  acquaiot- 
ed  by  lignaL 

ceitaTMa.  ifo iltot Btlliod  cf  fiOBMiinieatiag  wbsi is  go- 
ing  ofl  is  die  perfection  of  naval  tacticai  indeed,  it 

i»  difficult  to  conceive  how  our  ancestors  contrived 
to  manage  a  fleet  without  a  Code  of  Signals.  For  great 
and  important  occHsinns,  the  exhibition  of  a  fl.if;  or 
ilagt,  in  some  particular  part  of  the  lihip,  might  be 
{•eneraliy  understood  to  imply,  that  the  fleet  should 
anchor,  or  tack,  or  form  the  order  of  failinjj  in  two 
lines,  or  the  line  of  battle,  or  «omc  other  j;reat  tnove- 
incnt.  The  hoisting  of  a  cask  at  the  yard-arm  might 
be  understood  to  imply  a  want  of  water ;  or  a  hatchet, 
of  wood ;  or  an  empty  bag,  of  bread  t  and  the  table- 
doth  waa  «  veiy  rigtuficant  invitation  to  dinner ;  but 
ttor  tod  no  OMana  of  interchanging  freely  their  waaie 
or  iotentioiii,  or  of  ennveyiDg  detailed  imeHlgeoBB. 
Even  «o  kle  as  tto  AaMrieao  war*  ttwre  waa  m 
established  eode  of  lignala  la  the  navy.  An  aiteo- 
doie  ifc  (old  of  AdmiralGearj',  who,  in  the  year  J780, 
cotmnar.ded  the  Channel  fleet,  which  clearly  proves 
how  little  wus  ihcti  known  or  practised  in  the  v<iy  of 
■ignali.  Ihs  captain,  Kempenl'elt,  had  laboured  long 
tfi  improve  the  defective  system  ;  and  having  oneda^ 
seen  the  enemy's  fleet,  he  endeavoured  to  communi- 
cate the  intellifjence  by  the  new  code  ;  but  in  the 
hurry  of  making  sail  and  giving  chase,  the  signala 
somehow  or  other  were  not  understood  by  the  reatof 
the  fleet.  Geary  at  last  became  impatient,  and  run- 
ning up  to  Kempenfelt,  seized  him  by  the  hand,  and 
exdainied  witb  great  cnphaiiit  "  Now,  nj  -* — 
Xciii|if»  dd^  finr  Godli  nto^  iknm  your  signab 


beaid,  and  oiato  tto  old  «M  «UA  «•  all 
eiaad*—^  to  bftog  the  eoeaj  te  ckae  action.' " 

**  If  an  adrnfanal,''  says  Dr  Beatm  In  hia  able  Afe- 
moirt,  "cannot  command  aO  the  ncce&<^ary  movr- 
ments  of  his  ships  by  signal  in  the  day  of  baule,  Ir< 
it  iiur  v.yr.w  1,  fiiotirn;  with  an  enemy  wlio  posscMes 
lhar  advdutage,  and  even  with  better  ships  and  bct- 
U  r  rn  r  n,  and  more  experienced  coramanderu,  he  may 
be  l.iiicd  in  his  expe<Wions  of  victory,  if  not  defeat* 
ed,  from  his  want  of  tlie  means  to  direct,  and  to  per* 
form  the  necessary  evoiutions  of  his  fleet,"  "  In 
no  figlit,"  he  adds,  "  was  the  insuflUaacy  of  tto 
present  systeoi  of  naval  aignaia  more  eoaepieaoua 
than  in  this  (ICeppel'a  snlbitiiDale  edton))  aaditia 
to  to  lioped  that  if  orar  •  new  eedo  to  adofiad 
ftr  tto  oao  of  Ito  fOfil  ntvy*  it  may  to  ae  dear  and 
comprehensiT^  ttot  Cldl  iMll  errors  aa  those  whicb 
have  been  pobted  out  will  in  Aiture  be  prevented." 
This  we  may  now  fay  has  been  accomplished. 

The  idea  of  numbtrmg  the  flags,  and  of  assigning 
a  certain  number  of  corresponding  »en(cnces  to  cer- 
tain combinations  of  these  numbers,  was  reduced  to 
Bomelhing  approaching  a  regular  system  in  the  fleet 
under  the  coiomand  of  Lord  ^iowe ;  and  in  the  year 
J79li  a  new  signal  book  was  issued  from  the  Admi- 
ralty, containing  about  400  scfltenceii  cxprcaiive  of 
certain  operations  of  a  fleet,  comrounicMM  1^  aMaaa 
of  flag!  to  whicfa  the  otUBertcal  eliaracteia  vera  ap- 
plied, and  thcae,  aa  fiir  aa  tto;  waali  aaaawed  very 
well,  but  did  not  nyaweda  tb  BfWailly  of  convey- 
ing orders  by  boate  on  vmuf  ecoationa.  The  follow- 
ing year  Sir  Home  Popham  suggested  the  il  a  of 
making  the  flags  to  represent  the  letters  uf  liie  al- 

phii'ii  t  i:i  I'ombination  w  i-fi  i:  ucuhiT^ ,  MOtOoly 
added  immensely  to  till  means  ol  couununicatioTl, 
but  also  of  makii  U',[  uf  words  by  signal.  I->om 
this  time  improveoientg  m  the  modes  of  communicat- 
ing by  signals  and  telegraphs  were  rapidly  intro- 
duced ;  particularly  in  tiie  ehape  and  the  coioura  of 
the  flags,  according  to  a  plan  of  Sir  Home  Popham, 
which  has  rendered  aignaia  by  flag*  as  nearly  perfeet 
as  they  probably  ercrwiUbe. 

Tiiere  h»  boMTCr^  n  lametftctioa  in  the  fli^  > 
AaaaMlflcat  •■  ID  oata  meoiMr  vton  tbw  do  oot 
fly  ovi^  laldNr  dMr  ihepe  WHT  enbaria  rinUe  sritb. 
out  tto  vae  of  alretcbera,  which  are  not  always  easily 
managed,  and  never  without  loss  of  time.  Again,  if 
the  wind  be  parallel  to  the  line  of  vision,  the  ttag 
shows  only  iu  edge,  and  neither  shape  nor  colour 
can  be  discerned.  To  remedy  theae  inconveniencies, 
Sir  Home  i  v  l  im  proposed  a  portable  wooden  se- 
maphore in  imitation  of  the  French  telegraph,  to  be 
mounted  on  the  quarter-deck  or  poop  of  a  ship. 

It  consisia  of  two  pouts,  each  having  a  moveable^ 
am,  which  may  be  placed  in  four  positions  that  cangni 
never  be  miauken,  being  at  right  angleo  to  eeeh 
other,  aa  in  the  following  figures,  where  tto  mimlMr 
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AftafrnttPoatt 


The  U/i  hand  of  each  column  representt  thenuin> 
ben  which  are  exhibited  by  the  arms  eilber  ain^jr 
«r  in  combination. 

Tbt  ryb  hand  of  each  coluom  npresents  the 
AmtK/em  af  dw  tdagnphie  ivnalt,  which  are  ex* 
UMM  Ijf  tba  patitkas  af  tha  ariiia  placed  oppoMW 
to  them. 

The  corDeltet,  triangles,  and  pendants,  are  tlwMa 
lued  in  the  common  lignala,  which  in  the  book 
piaaenk  the  latleia  appniie  to  each. 

Pnition  1  reprmnU^  F/o^  l 

2   I 

S  9 

^  .<«««»e»>ae**e»a»e ^ 

fi    « 

6  ,  « 

7  •••♦ee»e»e«»e«*«***«M«««»«»«****"*  ^ 

8  * 

1*6  ••.•^•*«*^ee»a«  CflTllrtl*  A 

le  T  •***e«*«**e«e*e»*ee««*M**e«0****«**««  ^ 

1.8  «  C 

2.S   5 

2.6  

2.7  TnangleV 

S«  8  ■•••••••#•*•••••••#•••••••••••*♦•••"•  ^ 

3*  5  ^ 

3.6  .........«.......«.....••...•••...—  I 

3.7  ............................ —  K 

S*  8  ••••••••••■•••»*«*e»««a«*M     ^MAM^  M 

4^6...  .M....W  N 

4b  T  »....„..^».......».......»>  O 

AllxUtary  SigtUt 

Thtte  aigns  ahran  repieaent  the  tubjecta  placed 
eppoaite  to  them — ^Tor  lostaaoe,  when  taa  alphabe* 
uod  ain  ia  made,  the  aubMquent  poaitieaa  of  the 
arms  wHl  represent  the  lettera  of  the  alphabet  until 
the  atop  ia  made.  The  same  with  nnmbera,  ahipa' 
namea,  Ac  as  particularly  explained  in  the  inatruc- 
tiooa  of  the  xJegraphic  Signal  Book.  The  Slop  and 
the  other  Ane^Kg  Sfgn  aran  ba  ptaedl  em€^ 
koritoiUaL 


ItBHM^ 

Sb 

a  

G 

I& J 

-L 

S.6  

3*  w  *«•••• 

,  u&v 

^ 

...Y 

Navy. 


Nii] 

KipmcDtabTC  ^  Sign. 

Numbcn. 

2  9 

3  

 S 

4  

 4 

fi   5 

HoriionUl 

Rignificmiani  of  ihc  JiorizonuU 

T 

Genand  Praparallve. 

r 

SUpTllMMa. 

HI 

Alphabal. 

Numeral. 

^ 

Annul,  and  Negative. 

> 

Local  Table. 

-r 

Measage  not  undenload. 

F 

Afinutivc. 
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ofTclwrnph 
Book. 

Pnitisof  of 

Poritiom  of 
tlu  Aran. 

Chaacttn 
ofTdtai^ 

1'." 

D 

1 

♦ 

z 

Q 

o 
z 

<2 

S 

■» 

i 

Q 

T 

♦ 

1 

A 

o 

w 

0 

1  a 

e 
o 

s 

o 

O 

Si  O 

O 

1 

7 

A 

o 

1  ■ 

9 

* 

l< 

a 
• 

If 
f 

9 

o  c 

1  K 
t<  9 

A 
A 

1 

!•  O 

I.  o 

C 

n 

D 

O  D 
Z*  9 

1.  / 

c 

1. 7 

1  Q 

1*  a 

p 

D 

S.5 

2.5 

9 

E 

3.  8 

S.fi 

K 

F 

1.8 

<.7 

N 

G 

4.5 

2.8 

U 

H 

4.7 

3.  .5 

D 

I 

4.  r. 

:i.  6 

6 

K 

2.  6 

3.  7 

M 

L 

3 

3.8 

E 

M 

3.7 

4.5 

G 

N 

8.7 

4.6 

I 

O 

4 

*.7 

4.8 

H 

Finish. 

It  b  obviouo,  that,  bf  ■combioatiao  of  lettan  and 
iMMMnb,  naMMi^  to  maj  oxtcat  oMqr  be  iMde 
ther  bj  •  coUectioQ  of  certain  $mtmet»,  or  a  voca* 
bnlarj  of  words,  or  by  ■pelliog;  tho  halaiodo  being 

the  least  objectiooable,  though  noi  the  oiost  expedi* 
tfous,  unlew  in  very  short  senteocei.  For  inntaoce, 
it*  on  niL-u  ili^'  A  ai  Bta,  litr  naini!  was  a'kcd  by 
ttlcgrajjh,  iiaJ  Liic  answer  was  No.  M,  which,  on  re- 
ference to  the  list  of  the  navy,  was  tlic  Hero,  but  by 
some  mistake,  owing  to  haze  or  oilier  accident 
(which  will  somctirnes  happen  to  the  best  observers), 
the  pMvKel  position  No.  4  was  read  off,  opposite  to 
whidl  waa  the  Bcllerophon,  there  would  be  no  pos> 
aiWe  means  of  correcting  the  mistake;  but  if  the 
fim  name  «raa  spelled  bj  Ibe  alphabetic  signs,  thu 
vary  first  signal,  8>  beiog  Hi  would  be  aufficient,  but 
(he  remaining  S--SJm^9JS  weidd  oat  taqtibe  uMny 
seconds  to  tamote  anj  daab^  if  m  Hst  of  the  wej 
hap^eatd  to  be  on  boerd.  Wbaa  lignal  flags  are 
uaed,  apdiing  is  the  more  advisable,  as  the  rhape  and 
coloan  of  a  flag  are  more  liable  to  he  mhtakca. 

Tlii«  simple  machine  might  h<-  n  ude  the  meant  of 
intelligible  comraunicatioii  in  uH  the  languages  of 
i'urope,  and  its  utility  tbiu  become  universaL  For 
iniiuinct'i  if  u  IVencli  or  Spaniard  should  see  sn  Eng« 
lish  ship,  tin  ir  wants  and  wishes  may  easily  be  intcr- 
ebauged,  although  the  master  ol  the  one  should  be 
tatW7  ignorant  of  the  language  of  the  other ;  that  is 
to  i^y,  provided  ibe  establiilwd  telegraph  book  «aa 
Itaniiated  bio  dieir  icapective  bneuacaa:  fbr  «x< 
— 'i, 


PontwH  of  tJle  ifrm. 

in  English— 'man  of  war. 

la  degiNfKt 
'eaduE 


^9 


Potition  of  the  Arm* 
in: 


German — leck. 
Italian  crnpatttfa. 


The  enoouragement  affarded  by  Government  to  improv*- 
every  branch  of  science  r  c  r  met  1  ^rith  the  navy,  and 
navigation  in  general,  ha*  bet- a  carried  much  farther 
by  Knglund  than  any  other  Enropcan  nation  ;  and  haa 
produced  tb«  happiest  nsultii  tor  comoierciai  eater- 
priae— by  determining  with  accuracy  the  precise  po- 
sition of  ships— by  abortening  long  voyages— and  by 
the  discovery  of  new  lands  and  unexplored  regiooa. 
Fnm  the  fiominenceineBk  of  the  cigbteenth  eeiiniy, 
when  a  nationnl  reward  waaBne  enred  to  the  nan 
•f  adesce,  or  the  artist  who  should  discover  a  na- 
thod  sufficiently  exact  to  determine  the  longitade  of 
a  cliip's  ]!l  ](  j;  m  a,  to  the  present  time,  the  im- 
provenienu!  lu  lUc  construction  «nd  division  of  all 
kinds  of  inttruiucnis  for  meticuring  angles,  in  the 
calculations  of  lunar  and  other  tables,  and  above  all, 
in  tlic  mnnufncture  and  adjustments  of  chronometers, 
have  continued  in  gradual  progression ;  and  may  now 
be  considered  to  have  arrived  at  such  a  degree  of 
perfection,  more  especiaMy  the  chronometers,  that 
the  discovery  of  the  iongitnde  can  aoaroely  ba  aaid 
tovcBMb  a  derideratum.  We  may  form  an  idea 
what  the  pregfCM'fal  the  improvement  of  chronoixte. 
ten  bai  lwea«  «lint  a  public  rtwaid  waa  ofered  bjr 
Parlianunt  in  tiMyaar  1814  M  tbe  Intivlui  ifaaiilil 
dotormiDe  the  Iongitnde  at  aea  vUkm  a  degree^  and 
in  1880,  three  chronometen.  a(\er  remaining  bi  tbe 
Arctic  regions  for  eighte- ii  ui  i  thu,  returned  to 
England  without  altering  tiit  ir  rate*  more  thuu  a  few 
seconds  of  time. 

Tlic  officers  of  tlie  Uoyal  Navy  arc  much  more  latwm  of 
generally  versed  in  the  sciences  of  late  years  than  '^^f*'* 
heretofore.  In  fact,  it  is  now  necemry  for  a  young™  '^•"'^ 
man  to  be  well  acquainted  with  a  certain  portion  of 
mathematical  and  astrononiica)  knowledge,  to  eiial}le 
him  to  pasa  an  examination,  without  which  he  eaa- 
not  be  qualified  for  the  oonuniasion  of  a  lieutenant. 
Tlie  Uoyal  Naval  Cell^  of  Portsmouth,  for  the 
adooaiieB  of  a  eanain  number  of  youtba,  baa  bean 
flte  nuwna  of  Intreducting  a  better  syaten  of  naval 
education  into  his  Majesty's  shipa  of  war.  The  exa- 
minatinns  also  of  the  several  warrant  officers  and 
their  mj..];:iL  i^ii  i.s  for  tic  Ir  rtspeclive  stations,  are 
morti  ^triciiy  attended  to  tiian  heretofore ;  aaJ  tlic 
consequence  is,  thatamuch  belter  system  of  discipline 
without  rigour,  is  esublisbed  Uirougbmit  tbe  fleet, 
and  more  comfort  in  every  nOMCt  tO  OVIHJ  dVB  of 
officeia  aod  men  employed. 

Tbe  encouragement  given  to  ^  navy  iiom  its  Vty  uul 
filit  regular  cstablishIncni^  baa  maffced  it,  aa  a  <a-^™fr- 
TOurileaervice  in  the  aalnde  of  tlie  public^  Tbaaaap""'^ 
pay,  <ba  baltpay.aBd  aAar  i 
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Katy.  rally  been  luperior  to  those  enjoyed  by  ilie  army,  but 
^V^^iubject  to  great  fluciuntiorjs  in  every  rei^in,  and  to 
frequent  clianpcg  in  the  same  reign,  I'hus  King 
William,  in  1(193,  pave  to  an  ailniiral,  L.  4  a-day— 
a  vicc-a<imital,  L.  ;i— ,m<l  a  rear-fldtnira),  L.  2 — 
which,  with  the  compensution  fur  servar.ts,  ntnounted 
10  more  than  their  present  pay  ;  yet  their  nllowances 
were  still  further  tocreascd  in  1700,  till  ■  reduction 
took  pHMtCr  in  ooMomtocc  of  en  tMnm  ftom  the 
Oonacm.  From  ihn  time  to  «ho  jur  I8Q61  wfjr 


little  alteration  took  place,  when  a  ma\)  oddiiion  was  Ha 
made  to  th;  pay  oi' each  clan. 

The  follnwing  table  will  exhibit,  at  one  vien,  tliC 
complete  w  ur-ci«Labtiihment  of  enmrnisiiion,  wjirrant, 
petty,  and  noa-cotumigisioned  officersi  teamen,  and 
marines,  on  board  every  class  of  his  Majesty's  ships, 
with  the  ff  10  of  pay  granled  to  eoch,  and  the  cint.ses 
into  wMah  they  are  divided  for  the  distribution  of 
priae40My  «r  aoinm;  a» catablisbod  ta  bw  M*- 
jeMy'i  Order  Ib  Comnil  «f  the  Mtli  NomiW  181 S  < 


FLAG  PAV. 


Admiral  of  the  Fleet   L.6 

Admiral   5 

Vice- Admiral  ,  ^.   4 

Rcar-Adoiiral  or  I  oranmbM«ilbClpllia 
Captain  of  the  Fleet  


6    0   0\  Ska  Pav  per  diem,  bet 

5  0  Of  (\  [:in  aniler-in-Chic 
4    0    0  >     tl.cr  i^iii  of  I-S  pe: 

s  A  {)\    ^'"^^  '"•■'y  bi- flying 

J     of  his  Station. 


Ska  1*av  per  diem,  besides  which  every 

  ici  receives  a  fur- 

er  diem,  while  his 


iritMii  tlio  limit! 


lo  flif  Sltipi  all  tho 
addNion  to  didr  ftf. 


(ioelttdiog  on*  ostra  m  Flag  Ueulctuut)  are  allowed  6d.  ptr  diem  io 


OuMS  tor 


Physician  ti>  the  Fleet  of  leas  than  three  Years  serrice  as  such  L.  1 

Physician  to  the  Tleet  ol  more  than  S,  and  less  than  10  Year*  Service  1 

rhjsitian  to  the  Fleet  of  more  than  10  Years  Service   2 

Muster  uf  the  I'lect    l.'i 

Secretary  to  the  AdmirnI  of  the  I'lect   3b 

Secretary  to  an  Adtniral  ('oran)ander-in-Chief   ."K) 

Secretary  to  a  Vice  or  Hear  Admiral  Command«r-in>Ciuef ............  23 

Secretary  to  a  Junior  Flag  Officer  or  Commodore—  i   11 

Two  Clerki  to  Sacretarie*  of  CoaiBaiKlera*]n*Cluef,  each  4 
One  Clerk  to  Saorelariea  of  Juaior  flag  OOoon  or  CouBodorw....  S 

AdinkafaCoimaio».......„  9 

Stewird  

Cool:   y  •  ...„  ,  1 

Domesucf 


13 
0 
10 
M 
16 
9 


0  per  Diem. 
6  Do. 
0  Do. 
0  per  Mviuem 
(J  Uo. 
Do. 
Do. 
Do. 
Do. 
Do. 

bo. 


8 
4 
0 
0 
8 
0 


tc.  0  Do. 


*  The  numberaof 
thaM  BaliagBtobo 


I 


Admiral  of  the  Fleet   It 

Admiral   ....................  10 

Vioa-Adnind   .   7 

Bear* Adnint  or  Conmodore  irilh  CkiplaiD  under  Wiit  5 

CiplaiB  of  the  Pleat «  <   » 
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for  Ui^ 
tioQ  of 
in  Ship* 


No 


ngrpw 


No 


"1 


:::} 


III. 


IV.  J 


Captain  

lai  Lieut,  if  of  7  jwn  itMiding, 
AM  Mibwiu.  , 

Master  

2d  Mrtster.^....,  

Chaplain. .',,„. .ii-„i  „»..'...,.,,.. 
Purser  ;.,;;;'...',„.;;.;;.„ . 

Surgeon  {for  Pij  irtf 'llW «t  tiie  eitd  of 

this  TablA).  »:..„,,,i,.,,,',,,... 

Gunner  ,..•...,„....*..,,,«.,,.,..  .... 

Boat^wwo  

CarpeiKer  (widk  7*.  ptr  Mw am  ridlBon- 

ai  for  Tools  in  every  rate)  

Master's  Mate,  if  passed.  

M  i-'i  r'v  .Mate,  not  paued..  

Midshipoian,  if  [utsscd  

Midshipman,  not  paused  

.Atsistant  Sutgeon  (for  Pay  i 
Clerk  !<;...T....i....L.\... 


L. 
(51 


Note) 


MaMt^ill  Amis  .'.  

Armourer  

Caulker  ,  , 

Rope  Maker .-..i... 

Sail  Maker  

Corpenter's  Male  (with  7s.  per  MeDMm 
additional  for  Tqoii  ia  etciy  t)U»). 

Guoner's  Mate  

Boatswain's  MMe.«...........,M>.<.«». 

Ship's  Corpora]..,..  

Quarter  Master  

Caifitain's  Coxswain,..  ,  

f  'ix-v*  a  n  (il  t.  iL-  I,:ii;iit  .' 


Yeoman  of  the  Signals 
Captaio  of  (bcr, 


Caulkcr'«  Mate..  

Sailmaker'g  Male  

Captain  of  the  Foretop...... 

Captain  of  the  Maintop..... 

Captain  of  the  Aflergumd, 

WVRkmk  


18 

5 


ill  10  01 
\  9-  ♦  0/ 

o 

7 


d. 


}■  f  10  e 


7  IS  4 


*  12 

S  iti 
3  16 

a  IS 


4  12  0 


S    4  0 


«  4  O 


S  I] 


L.  $. 
5."}  U 
10 


{11  10  01 
9    4  Oj 


12  5 
5  7 

12  .5 
4  12 


20 


2 
4 

7 
•2 
IS 


S  18  0 


4 

,  3 


4    4  4 


S   8  O 


2    9  0 


*  8  * 


18  0 


sue 


4G  0 
/  U  10 

11  to 

5  7 

12  5 
4  12 


16 


d. 

8 
0 
0 

0 
4 
4 
U 


1  0 


L-  *.  d, 

88  7  0 

9  4  0 

10  14  » 

5  7  * 

I'j  :,  4 

4  4  4 


>  6  K  8 


f  4  4  4) 
13  14} 

1  «  6  Of 


4    4  4 


3  6  0 


1 


.5    7  4 


1  ^ 

of  3  16  S\ 
\  2  13  8/ 


3  ICi  & 


^240 


9  1  O 

I  17  0 
9  II  « 


1  19  0 


I 

1|    S  11 


1  49^  O 


16  O 


6 
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Psf  per 


No 


9    4  0 

9    4  0 

4  12  0 

12    5  4 

4  4  « 


S.  4  19  8 


S  9 

2  IS 

3  1 
1  IS 


■ 


390 


S  S  S  0 


1  17  .0 


1  17  0 


1  15  0 
11'  S  11  6 


^    L.  «,  4, 

n  .  M-  IT  0 

I ! 

9   4  0 

n  9  n 

i  12  0 

lit  &  4 

S  16  8 


2/ 


Sloops. 


loo  Men  &  upwarda. 


No 


12  0 


3  9 

1   '2  13 

f  3  1 

I   I  18 


390 


'■900 


1  15  0 


I  15  0 


I   1  14  0 
9  10  6 


Pay  p« 


L. 

s. 

d. 

8S 

0 

4 

9 

4 

0 

7 

IS 

4 

9  16  s 


) 

4 

12 

0 

f 

3 

9 

\ 

0 

1.^ 

f 

3 

1 

4  1 

i 

I 

!R 

4/ 

9 

0 

t  t 

1:19  .0 


1  15  0 


2  J 


1  15  0 

I  14  0 
9  10  6 


Undtr  too  Mro. 


Can 


No 


P«y  per 


25   0  4 

9  4  0 
7  19  4 


S  16  8 


^   4  12  0 

3   9  0) 

9  13  8 

»    1  4i 

(  J  IS  4  ( 

390 


I 


No 


Piy  per 


►  1 19;^  0 


1  15  0 


■  I  15  0 

1  14  0 
S  10  6 


/,.  i.  f;. 

23  0  4 

9  4  0 

7  IS  4 


3  1$.  6 


I 


4  12  0 


f  3 

\  I 


9 

13 
I 

IS 


t] 

H 
+  ) 


3    9  0 


I  19  0 


No 


^  1  15  0 


^  1  15 


^  1  14  0 
9*10  6 


L.  t.  <i. 


II  10  o 
7  13  4 


P«y  per 


L.  t  i. 


11  10  0 

7  13  \ 


9 
13 
3  1 
1  18 


I] 


3  9  0 


]  19  0 


1   15  0 


S  9 

t  13 
3  1 
I  18 


1  15  0 


l(    9  10  6 


^  1  15 


S   9  0 


1  19  0 


1  15  0 


8  10  6 


for  Dis- 
til bu- 
tion  (if 
Sclxurci 
in  Brijjs, 
Sclnitin- 

ci*»aad 


I. 
II. 


UI. 


IV. 
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VI. 


KANKB  AND  RATIKG8. 


VII. 


VlII 


VoluBMerlst  CbM 

Gunner**  Crew...... 

Carpenter's  Crew  (with  7s.  prr  toeiwem 
additiunal  for  tools  in  every  nteV, 

.SailnuJcer's  Crew.  ,  ,.,„. 

Cooper's  Crew.....  [[' 

Able  Seaman  ,  

GunnLT's  Yeomao«,,. .„,..„„,  , 

Boau wain's  Yeomwi,,...,,.,...  

Carpenter's  Yeonin..  """"!! 

OrdituifT  Seaman.  

CiMk'a  Mate».  

Barber  

Purser's  Sttward  (in  TcueU  in  which  a 
purser  is  allowed)-..;.......^ 

Captain's  Stewards  

Captain's  Cook  

Ward  or  Gun-roook  SteWMd., 
Ward  or  Gun-room  Cook.. 

StewanTIi  JllatA  

Landnui  

/  Boy  2d  C\a>s.. 
1  Ditto  3d  Class 


IM  iUn. 


3<1  Uma 


L. 


I.  d. 
0  0 


I  14  0 


Ni 


If; 
'2 


/•  d. 
0  0 


1  14  0 


L.1,  121.  in  all  Rataa. 


in  all  Rates. 


jWidMr'a  Men. 


} 

>L.l,IflbiiitDItM». 
I  L.1,  la.  in  ell 


3d 


I 


L.   s.  d. 
i    0  0 


1  14  0 


4(h  Rate. 


4 

IS 

12 
S 


0  0 


I- 


\  The  aanlMn  indaded  in  tfaew         iie  jg 


Tutu 


.'|g07 


0 

12 

3 

12 

0  12 

3 

iq 

0 

10 

a 

17 

0  10 

9 

16 

1 

12 

0 

7 

1  18 

0 

6 

l$6 

r— 

0  IS  S|  ? 

0  10  S  11 

1  IS  o|  fi 

126 


0  IS 

0  10 

1  12 


Digiti/uO  by  Gu..( 


NAVY. 


53 


Sloop*. 


100  Men  ft  u{iiwird».    Under  1 00  men. 


for  DLs- 

tion  of 
Seiiara 
ia  Brigs, 
Scbooo- 
m,  and 
Cuttaa. 


No 


4 

10 
8 
1 


Htamn. 


s.  <t. 
0  0 


No 


'61    0  12  3 
10    0  10  d 
S     1  IS  0 


L. 
1 


d. 
0 


■  1  14  0 


No  Paypsr 


No 


s. 

0 


0 


1  1«  0 


Mcoaaffl. 


No 


i 


L  s.  d. 
J    0  0 

J  14  0 


V«y  per 


No 


1  14  0 


Pay  per 


#.  d. 

s|  1  u  0 


3d  Rate* 
4tli  iUtcs. 
5th  Bale*. 


Ac 


(htCIaw   533 

{iA  Clus   4S3 

(Sd  Claw   43a 

il«t  Class   362 

2d  Clfm   312 

1ft  Chat   359 

2d  Claw   309 

fist  CItM   2r>t 

^  2d  Om».   16* 

U(  CiMt............  m 

fid  am   124 

Itt  Clut   63 

2J  Clai8   S3 

ad  CUis»   13 

■l»t  C1j48   ■''O 

2d  Class   40 

.  3d  Clao....; ......  36 

4thCJaM   16 

•5th  craw. 


No 


Pay  pf r 
Mcnion* 


1  14  0 


fi5 


f:3o 
(.20 


e 

.9 


0  12 

0  10 

1  M 


900 

700 
650 
650 

600 
4-50 
350 

aoo 

880 

172 
145 

123 
IM 
12J  ■ 
95 
75 
60 
50 
2i  0 
0 
I 


47 


)2 
10 
IS 


1 

0  12 

3 

1 

0  12 

3 

1 

0 

12 

3 

0  10 

9 

2 

0  10 

9 

2 

0 

10 

9 

1 

1  IS 

0 

M 

18 

18 

vr. 


vu. 


Jvui 
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fijr  llU- 
tribu- 

tiiin  of 


BAlfU  AMD  ftATimi. 


II. 

in. 

IV. 
V. 

VL 


I  St  Lieutenant 

Do.       afitr  7  years 
Do.       under  7  feu» .. 

3d  Lieutenant  , 


SenMiit  

Do.    if  CalcNir  8erj«mt. 


MARINES. 


If  Brmt  Major.. 


.::} 


t^orporal    \ 

Do.     aAer  14  years   ' 

Do.    irptu  7  to  1   yean   i 

Do.    ander  7  jton ..........  j 


Bornbarditr 
Do.  all 
Do.  Ooai 
Do.      uod«r ' 


iLT  1  J.  yem  "I 

nai  7  lo  Hytan ....  > 

)d«r  7  jtnn  j 

Private  or  Ganur 
Do.         Do.  after  14  years... 
Do.  Dp.    from  7  to  1  t  do. 

Do,         Do.  under  7  years ...  3 

  Total  Mames... 


NAVY. 


U6 


l.'5fi  Hi 


4, 


5 


17 


JO 


10 





10 


10 


r»y  of 


{ 


14  14  10 
17  10  I€ 


I  1  (i 
0  19  2 
0  17 


Pay  of 

Aitfllery. 


la  &  0 

1«    4  0 


10 

7 

l!< 

\ 

o 

1 1 

\ 

7 

& 

Hi 

\ 

18 

1 

Iti 

a 

I'.J 

1 

i; 

10 

9 

10 

1 

li 

0 

7 

y 

W 

li 

9 

4 

1 

4 

X 

4 

*  g  B 
2  7  1 
»  4,  la 


1  9  1 
1  6 


Note. — To  thtt  TaUe  it  may  be  added  that  Captains,  who»  tm  dw  dealb  or  ebaanee  of  •  CommandeNb- 
Chief,  are  aotboriied  to  hoist  e  distinguithing  pendant,  aie  eotidad  te  leodve  thepejr  of  L.  l  per  diem  in 
addkieB  to  theb  pif  a*  Ciptaiae^  while  the  peMaol  is  fljiag  iritfan  the  liaiita  of  the  atatiea. 


Surgeoni  qf  Skipt  m 

Under  6  jroaia  aatvice 
After   e  dhto 
—    10  ditto 
SO  ditto 


AroHVi 

10i.»4B7. 

Hi.  do. 

14a.  do. 

18a.  do. 


Surgftms  in  ReeHmg-Sk^ 
In  harbour  doqr  • 
Sur|eoiia  of  hoapilal  rili|ia 


10a.  a-te; 
lA.  do. 
Oi>  fid*  doL 


uicri;  '  f 
llalf-fay. 


Thouffh  the  navy,  as  vte  liavc  Rcen.  was  put  upon 
,\  regular  cstnblibhaicnt  under  tlie  reipn  of  Henry 
Vili.,  neither  jifficers  nor  leamen  had  any  pay  or 
emolument  in  time  of  peace,  until  the  reign 
Cbariea  II.;  when,  in  1668,  ctrrtain  allowances  were 
nade  lO  dagHlBcaia  and  their  captains  out  of  the 
L.SOIV0OO  BFjaar  voted  for  the  wliole  naval  ser^  ^cet 
and  ia  1674^  oertaiD  odier  aHewaaeea  were  granted 
by  Order  in  Council,  to  captainc  who  had  command- 
ed  ships  of  the  1st  and  9d  rate,  and  to  the  second 
captains  to  flag-officers, on  the  ground,  as  n.s.vigncd  in 
the  preamble,  that  they  had  undergone  the  brunt  of 
the  war,  without  sharing  in  the  inciiicnt  aiJvnnt.ngcs 
of  it,  as  priaes,  convoys,  and  such  lik^  which  the 


commacders  of  the  smaller  cloMei  of  ships  had  en- 
joyed. But  the  fir>!t  regular  establishment  of  half- 
pay  for  all  dag-nflicers,  captains,  tirst-lieutenants, end 
masters,  was,  by  King  William,  in  the  year  I69S,  pra> 
Tided  they  had  served  a  year  in  their  reapective  foa* 
ljliM»  or  had  been  in  a  general  engagflneat  widi  the 
eeaa*.  A  regular  estimWihed  Inlf-pej  was  ftirtlier 
eanetiooed  by  Order  ia  Ceuaell  of  Queen  Anne  in 
17OO:  the  conditions  of  which  were,  that  no  officer 
should  enjoy  the  benefit  thereof  who  shall  absent 
liimf.clf  without  permission  of  the  Lord  High  Admi- 
ral or  Lords  Commissioners  of  the  AdmiroJty.  or 
who  shall  be  dismissed  for  any  misdemeanour,  or  I  v 
court-martial,  or  who  shall  sot  iMheve  iuaaaelf  lo  the 
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aatisCkctioa  of  the  Lord  High  Admiral,  or  who  ifaaU 
have  leave  to  go  out  of  his  MsjeMj't  dominions,  if 
employed  b  tSe  mercfanat  ««r»ice  or  otherwise,  or  if 
ho  eojoj*  the  benefit  of  ooy  public  craployment. 
Since  the  above  period  the  rate  of  hatf-pay  to  the 
Mveral  uiSccit  of  the  mry  haa  undergone  vafkvi 
At  OMNnl.  it  ttanda  M  under : 


Admirals  of  the  Fleet 
Admirals  . 
Vice-AdoHllb 
Rear  ditto  . 


L.3    3  0 

2    S  0 

I  18  6 

15  0 


Captains. 

To  eadt  of  the  firn  l  OO  as  thejr  stand  1 
on  the  genenl  lilt  of  oAowi  b  n-  > 

niority      ....  J 

To  each  of  the  ocxt  150 

To  tlie  rest  .... 

Commandert, 

To  each  of  the  first  iMflDlh*  Kit  > 
To  the  remainder  .... 

f.ievttnaiUt. 

To  each  of  the  fint  300  on  lla  UM  . 

To  each  of  til*  next  700 

to  tho  leaHMer     .     .      .  . 

JItyslJHMww. 

Colnncb         .        '.        .        .  . 
Lieut«nant-CoIonels 
Majors  ..... 
Captains  ..... 
First  LieutenaMi  of  7 
Theiest 


Matters. 

Toll* teHODoodMliM  (being  qua* 
litol  tat  fMl  or  weoad  rates) 

To  the  next  200  (being  quali 

third  or  fourth  tsIck) 
THe  reraaindor  having  bctv 

b  the  navy,  2  of  wiiiclt  < 

second  master,  or  i 

or  mUAij^mm 


ling  qua*  \ 
tes)  / 
Jified  fori 

Bcrvci!  5  yeari"\ 
clt  as  autiog  or  ( 


Mettieat  0^cers< 

lojm 
9ymn 


Six  years  servica 
Under  that  time 


AssiitaiU  Stirgtms. 


Tho 


0  14  6 


10 


6 
6 


0  10  0 
0   8  6 


0  7  0 
0  6  0 
0  5  0 


0  14 
0  U 
0  9 
0  7 
0  4 
0  4 
O  $ 


6 
0 
6 
0 
6 

a 


070 
0  6  0 

0  5  0 


1  1  0 
0  15  0 
0  10  6 


0  6  0 
0   5  0 


0  a  0 
o  0 

0  5  0 


After  eight  yeari 
in  harbour 

For  iess  service,  not  under  J  years 

Foff  eMb  year's  longer  Mrriee  than 
tea  jma,  6d.  jwr  ikm  addilioaal 
dDftroKA  .... 


8  0 

a  proportlda 

ottiMabow. 

V-  0  10  o 


Hsiir- 


Pmrmt. 

To  the  first  100  on  the  list 
Do.  next  SOO  do. 


0  5  0 
0    4  0 

0    3  0 

Payable  Quartprly, 

The  boatswaias,  gunners,  and  carpenters  of  the 
navy,  have  pensions  or  superannuations,  in  lieu  of 
hol^par,  Bccordbg  to  the  following  scale,  formed  on 
a  eonsidcratiun  of  the  total  length  of  service  as  war* 
nut  officeie,  wicb  iba  leiwtlt  M  aerviee  m  ( 


ao. 

50. 
90. 


I  *»**««««««o««« 


M. 
.15, 

.to, 

■««a««a 


»•*  »«•  *•  **•  «** 


90.. 
20.. 
20.. 
15  .. 
15.. 
15.., 
10.. 
10.. 


M 

.  15  .... 
.  10.... 
.  5.... 
.  15  .... 
.10.... 
.  5.... 
.10.... 
5  ... 


•••  «•«       •»•••  ««« 


L. 
85 

.75 

55 
75 
.65 

.55 
.  45 
.60 
.50 
.40 
.45 
.85 


In  poiot  of  half-pay  and  other  pecuniary  eBola-  KamlAsis* 
naotl^  tha  naiy  has  much  the  advantage  oter  tte'' 
aiiBy,MotefWtfathdyiB  thodtwioaofBriaa'WWBiy, 
vhidi  bnt  aeUoai  &Ua  to     ahan  of  the  my.  eit< 

cept  00  aoma  conjoint  expedition.  On  the  com- 
mencement  of  a  war  a  proclamation  is  issued  by  the 

King,  directing  that  the  net  produce  of  all  prizes 
t&k^a  by  any  of  his  ships  of  war,  shall  be  for  the  en- 
tire benefit  and  encouragement  of  the  flsg'olhcerii, 
captainf,  commanders,  and  other  commitsioned  offi- 
cers, and  of  the  seamen,  marines,  and  «oIdier5  on 
board  at  tlie  time  of  the  capture ;  and  directing  also  m 
what  manner  the  distribatioa  ahaU  ba  awda.  Many 


very  baodMnae  and,  ia  aoaaa  iartaajeaij  vafjrapicfidid 
IbMttiMi  baiva  Iwaa  nadalqp  eaptnreaorthe  eoaoiy'a 


Another  great  aneouragement  for  young  men  to  eo- 

terthe  naval  service  arises  fruuithe  honours  bestowed 
by  the  Sovereign  for  any  brilliant  exploit.  Thus,  in 
consequcnco  of  the  Kkill  and  liravi  rv  '.^  hich  were  ex- 
hibited in  tfit  gn  it  and  glorious  action  of  the  1st  of 
June  179+,  '11^  Majesty  was  graciously  pleased  to 
confer  on  Earl  Howe  the  Order  of  the  Garter;  Vice- 
Admirals  Graves  and  Sir  Alexander  Hood  were 
made  Barons  of  the  Kingdom  of  Ireland ;  and  Rear* 
Admirals  Bowyer,  Gardner,  and  Pasicy,  together 
«itb  Sir  Aofer  Cortii,  Capcaia  of  tho  Queen  Cb«r> 
lotte^  wan  ciMMd  BMNUMii.  Gold  bitiNiH  wbA 
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*'"f»  chinas-were  alto  dwtributcd  to  sucli  admiralf,  and 
po!d  medals  lo  such  cnpinins,  as  wltl-  particularized 
in  Lord  HDwi  'b  lii.spatclics.  The  first  lieutenants  of 
each  ih'ip  hxih  nrotnoud  to  tlie  ranic  of  conitnanders ; 
nnd  pensotiis  of  L.  1000  per  annum  WCie  gnnted  tO 
Kear-Admirals  Bonrjcr  and  PasJej. 

For  the  action  of  14th  February  1797,  Lord  St 
Vincent  was  ai}*«noed  to  the  dignity  of  an  Earl,  and 
a  pension  granted  tO  him  of  L.  SOOO  ••yewt  Vice- 
Admirali  TtaonipMB  and  PirJier  wm  creiMed  Bafo- 
neta  (  Coioawdore  Ndsm  rtetmi  tbo  Order  «r  the 
Bath,  and  Captain  Caldcr  of  the  Victory,  tlic  honour 
or  Knighthood  ;  and  gold  medals  were  distributed 
to  the  adinirjl>  auJ  captain!!. 

For  the  action  of  tlie  1  Ith  October  1797,  Admi- 
ral Dunciin  was  created  a  Viaenunr,  wiiii  u  pension 
Iff  L.  3000  a-year;  V'icti-Admiral  Onslow  inade  a 
Uaror.et,  and  Cuptain  Fairikx  had  the  honour  of 
Knighthood.  Gold  medals  were  also  distributed  to 
the  admirals  and  captains. 

For  the  action  of  tJic  1st  Aaguit  llSS,  bis  ^T^l- 
jMty  was  pleased  to  tcaiifv  hit  aeOM  of  tho  fanport- 
*net  of  thii  brilliant  achievcmettt^  by  raising  Sir 
Hoimtie  Nobon  to  Iha  dignity  of  the  Peerage,  by 
Ibe  title  of  BarOD  Nelson  of  the  Nile;  and  by  direct- 
ing medah  to  be  dhtributed  to  the  captains.  The  first 
lieutenant  of  the  Majestic  WBS  maiie  a  port-eaplain, 
and  the  first  lieutenants  of  the  other  thips  were  pro. 
moted  to  the  rank  of  commanders.  And  for  the  at- 
tack of  the  Danish  fleet  at  Copenhagen,  l-ord  Nel- 
son n  uf.  raised  to  the  dignity  of  a  Vucount,  and  on 
Admiral  Graves  was  conferred  the  Order  of  the  Batb> 
For  theevermemorable  action  of  Trafalgar,  in  which 
Lord  Nelson  fell  in  the  aroM  of  vicioiy,  fail  IMajcMy 
was  pleaded  to  ooofer  on  biothor  the  itnk  of  ao 
Eari,  with  a  peOaioo  of  L.  5000  a-year ;  and  the  sum 
of  L.  120,000  wmTOted  by  Parliament  for  the  pur- 
chase  of  an  estate  to  be  annexed  to  the  title.  Ad- 
miral Cnllin^wood  was  raised  to  the  dignity  of  a  Ba- 
ron ;  Lord  .Noiiheskwas  honoured  with  the  Order 
of  the  Rath,  and  Captain  Hardy  was  created  a  Ba- 
ronct.  I'lic  captains  had  medals;  five  lieutenants 
were  made  post-captains ;  24  lieutenanu,  comisanil* 
t-rs ;  S2  mid«hipmen  were  made  licutniantl ;  Ond 
.  the  senior  captain  of  marincamade  bremtHnajor* 

By  this  Ijh  act  of  Lord  Nebona  iife  wa*  aoirilit* 
lated  the  last  remaming  hope  of  the  combined  na- 
vjc*  of  Vtauee  end  Spdn,  and  a  blow  given  to 
tho  naval  power  of  the  enemies  of  Great  Hriiain, 
which  they  never  recovered  during  the  remainder  of 
tiic  war. 

In  the  nsiiior  victories  of  Sir  John  Warren,  Sir 
John  Duckworth,  Sir  Hubert  ("aider,  Sir  Richard 
Strachnn,  Lord  Gainbirr,  a  id  Lurd  ICxmouth,  and 
even  for  hrilriant  actions  of  sinj;li'  ships,  appropriate 
distinctions  have  never  been  widilield.  Exclusive  of 
peerages  and  baronetcies,  the  honours  bestowed  for 
laHant  conduct  in  the  naval  service  coosiatofXS 
Irand  Crosses  of  the  Bath,  70  Knighta  Comnend' 


Or 

en,  and  190  Coanpatiioiis  of  the  fiatfi. 

^  The  proviiiMt  whfefl  it  made  for  officers,  in  the 
event  of  losing  a  limb,  or  bcinj,'  !^u  sevi  rcly  w  oundcd  in 
tbeser\'ice,  as  to  be  ofeqaul  pn  jud.ceiothc  habit  of 
body  with  t!u'  bss  of  a  Jimb,  is  aiiotlicr  CncOWOge* 
meot  for  entering  the  navat  service- 


Tor  an  admiral,  from  LSOO  to  L.700 per  annum. 
A  post-ojiptain,  wounds,  L.250,  loas  ofa  linb,  LJOOk ' 
Lomtiiander,        do.      L.150,       do.  I„tflfli, 
Lieuteaaaj,        do.    I^USm.   do.  tJ9hSt. 
Maiine oOcere tho  ante  aa  Mlbe  «nny. 

A  provision  Is  likewise  made  for  the  widows  of  tbcwidm' 
comroiaston  and  warrant  officers  of  Ms  Majesty's  na-1 
vy,  under  the  title  of  the  "  Widow's  Charity,"  the 
Ioan^gcment  of  which  is  -vested  in  a  Court  of  Attilt< 
•eu  annually  chosen,  consisting  chiefly  of  tho  Lordi 
Commissioners  of  tho  Admiralty  (the  First  Lord  be- 
and  dw  flag-officers  of  the  navy, 
mildiig  to  the  whole  eighteen 

Tbe^  And!  aiiie' from,  i.  a  deduction  of  three- 
pence in  the  pound  from  the  pay,  half-pay,  and  pen- 
aions  of  the  commisaion  and  warrant  officers  of  the 
Daw.  ?  The  amount  of  the  WBROR  and  value  of  the 
victuals  of  one  fictitious  man  in  every  100,  borne  oo 
the  books  of  ahips  in  sea-pay.  And,  3.  Interaat  of 
the  capital  vested  in  the  funds.  During  the  Ute  war, 
the  amount  of  the  revenue  from  these  aourccewaa 
from  L.90,000  to  L.100bOOOs  nnd  tbe  amount  of 
P^'^'onf'ere  about  UTOfiOO  a^yeaf.  The  pensions 
woallowod  aecotdiny  to  the  following  scale,  being 
mflnr  in  moat  ca*es  to  the  widows  of  officers  in  the 
wnnr  of  corresponding  ranks :  the  latter  aio  ptovld* 
€0  Mr  by  an  annual  vote  of  Parliament. 

Sede  of  flntjnmf. 

The  widon-  of  a  Flag-Officer  of  ht«  Mo- 
jesty's  fleet.  .  .  L.120    0  0 

of  a  Captain,  superannuated 


ear- Admiral, 
-  of  a  Pttt.C>plainy  of  ibroe 

years  standing, 
oP 


100  0  0 
90  0  0 


throe  yewt  itandiagy 

of  a  Conunonder,      ■  -  ■ 
—  I    ■■  ■  I  of »  Lioutennnt,  tuperannu- 
Hed  wilb  the  rank  of  Cooimander, 

■       of  a  Lieuttnianti  - 
-  ofa  Master, 
'  ofa  Surgeon, 


—  of  a  Purser, 


—  of  a  Boatswain, 

 ■  of  a  Gunner, 

— —  of  a  Carpenter, 

of  a  Second  Maater  of  a 


BO 

(jo 
50 
40 

40 
30 
2(5 
U 


■0 

« 

0 
0 
0 
0 
0 
0 
0 


0 
0 

0 
0 
0 
0 
0 
0 
0 
0 


Yacht,  or  Master  of  a  Naval  Venel 

warranted  by  the  Xavy  Board, 


25   0  0 


And  the  widows  of  officers  of  tho  Royal  Marinei 
an  entbled  to  the  following  poaainna : 

L.1«0  0  0 

Coiooel,     .      .       90  0  0 

Lietttenani«Colbnd,      So  o  0 

Major,          .       .       TO  0  0 

Captain,           .           .60  0  0 
Do.        First  Lieutenant  and  8ar- 

geon,       .        .       40  0  0 
Do.          Second  Lieuionaiii  and 

Assi-tai  t  Surgeon,      30  0  O 

lo  additioQ  to  ihete  pensions,  there  baa  recently  Cn^^aua. 


The  Widow  of  a  General  Officer, 
Do.  - 
Do. 
Do. 
Do. 
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pear  to  be  obiaeM  «f 
maily  requina  mvoiid  bgr 


ktm  Mtablkbed  «  ComMutonate  Fund,  for  (he  re* 
lief  ofiucb  wklo«m«iMt«rplien  chiidrcu  mna^ap- 

The  tnmm- 
■ndatpN- 

■eat  do  not  exceed  froa  IjSOOO  to  L.700O  Mmt* 
No  provuioo,  however,  had  been  made  for  the 

brave  bL  '.ir;  :i  viho  fouglit  the  battles  of  their  cout»- 
try,  cxcepiiu^  fur  tiueh  as  liaJ  been  woanded  in 
fight  with  tht' enemy.  In  the  year  15.SK,  after  the 
memorable  defeat  ol'ihe  Spanisli  Armada,  the  wound- 
cd  seamen  petitioned  Kh'zabelh  tor  reliet",  upon  which, 
with  the  advice  of  the  Lord  High  Admiral  and  the 
CommisaioDert  of  the  Navy,  and  with  the  conteot  of 
the  iofinrior  oQcer*  and  seamen,  the  sutn  of  (ixpenoe 
a  DOBth  «■>  deducted  out  of  tlie  wagc»  of  warnnt 
ofioen  aad  aeamep,  for  tbe  telief  and  mainteimee 
ofracfa-as  were  hurt  or  malniedJa  the  ecniee.  Tha 
money  to  raised  was  deposited  at  CbatlNMi  In  a 
chest,  under  the  superintendence  of  the  Yard  OB- 
cers  and  the  Warrant  Officers  of  the  Navy.  As  the 
funds  inciea&cd,  ilie  management  of  them  was  trans- 
ferred to  certain  Commissioners  and  Governors ;  and 
in  order  to  do  atvay  in  name  measure  tlie  ineonveni- 
cnce  of  compelling  se.imen  from  the  western  ports 
to  go  to  Ciiatbain  for  their  pensions,  the  chest  was 
mnoved,  b*  tim  iSd  Geo.  III.  to  Greenwich  HotpU 
tal;  and  the  power  and  authorities  of  the  former 
trustees  were  vested  in  thu  Fixst  Lord  of  the  Ad- 

:  NavT*  the  Go«enior 
iuoitor  of  the  nna 
iiaifUal»  all  &r  the  tiata  being,  who,  by  this  act,  aie 
created  a  body  politic  and  corporate,  by  the  name 
of  the  Superviiurt  nf  the  Chest  ol'  Greenvsich  ;  the 
said  supirvisors  to  appoint  five  Direttort  from  the 
officrr.H  of  Greenwich  Hospital,  to  have  tha  imae- 
diate  nnanagement  of  the  business. 

In  1(11  i  iirsc  of  the  1  i!c  ■■v.ir  the  funded  property 
amounted  to  nearly  L.l, 000,000  in  the  3  per  cents. 
^noothlj sixpences,  medals, to  nearly  L.70,000 
fir  aiMinii,  and  the  }  of  5  fwr  ceM.  on  the  net  pro- 
flsede  «f  ptiaea  to  about  L.40,000i  inaldRf  *1MI  an- 
MMd  iaaam  af  abmtt  L.iao.OO(k 
PScaiaarAl<  Tha  aBoaal  aHoiNiMM  nada  «»  penaioBCff  irere 
Iseaases.    ngaliMd  flseoidlBg  to  tha  ~  ~ 


auMdtjr,  tha  ComplroUar  of  tbe  N« 
of  Gnmmeh  Hoepital,  «id  the  Av 


Total  blindness,  :        .  IhflO 

LusA  of  sight  of  one  eye,  the  other  inii> 
paired,  aceordiag  to  the  degree  of 
blindneM,   ■   .      .      .      L.8  to  L.I8 

Loss  of  sight  of  oaacfet  iha  other  Mt 

impaired,         .          ...  6 

LoM  of  arm,  taken  out  of  the  socket,  each  SO 

Loas  of  arm  above  the  elbow,  each  l6 

Locs  of  arm  below  the  elbow,  each  14 

I  «fl«g  above  tha  kaaa^  each  14 

rofkgbcb^theknae.each  19 

Dotd^  niptare,  IS 

Single  ditto,  retainable  by  a  tmei,  4 

S'ni.'lc  rr.p(>ir;-,   imt  retainable,  Or  Very 

bsl,  ai^^oiuing  to  the  nature  of  the  in* 

jury,  from  .  L.  6  to  L.10 

Lo«s  of  thumb,  or  fore  finger,  close  to 

the  handj  6 
Loas  of  thnmb,  or  fore  finger,  fiot  joiat 

remaining,  *  .       .  4 

VOL.  VJ.  VA«T  I. 


0  0 


O  0 


In  all  cases  of  wounds,  fractures,  &c  for  which 
no  positive  scale  could  be  affixed,  an  allowance 
aade  from  tha  examining  euigaon'i  r^ort  of  tha  in- 
Juiy  MMatnad!,  and  «jpaMhm  was  granted  ferlUi^  or 
BCTMOf  jreaiih  aoeoid&w  to  circunuunces. 

When  the  woond  or  hurt  was  not  thought  of  suffi. 
dent  consequence  to  entit:i  tl  r  rarty  to  a  pension, 
a  sum  of  money  was  giver,  a-  a  uJI  compenwition. 

Every  man,  at  time  of  ' :  ir  ,  t  tlie  ii*t,  was  paid 
the  amount  of  half  a  year's  pviuioo,  as  present  re- 
lief, which  hkmk^vm  not  deductad  ham  giwrng 
pension. 

Since  the  oonoluaioa  of  the  late  war,  tbe  funds  of 
tbe  chest  of  Greenwich  ban  bean  aanlgaaiated  whh 
tfarna  of  Gieenwidi  BatpMsbaih  af  Wniidi  ai*  now 

llbe  aMablUuMBt  af^GtvanS^  Haepital  «ni.<h«mWi 
hcaoed  aiore  extensive  objecu.  The  first  idea  of  '*  ^' 
due  noble  institution,  the  glory  aitd  -ornament  of 
this  kingdom,  has  been  ascribed,  with  every  appear- 
ance of  justice,  to  Mary,  the  consort  of  William 
III.  Deiiif;  desirou.^i  that  our  gallant  seamen,  worn 
down  by  af;e  or  infirniilief,  as  well  ft»  suffering  from 
woiir.ds,  should  not  be  left  destitute,  the  made  a 
grant,  jointly  with  King  William,  of  the  Palace 
m  Greenwich,  aad  certain  Uodt  a^jojafalg^  to  be  ap- 
propriated to  this  purpose,  in  order,  as  stated  in  the 
King's  commission,  to  "  (he  making  some  compe- 
tent provision  that  seament  wbo.  by  age^  wooimIs,  or 
athtr  aeeidanti,  thaU  beeooe  disabled  for  farther 
sarnoa  at  wm,  aid  ahali  Dot  be  in  n  condition  to 
nahitain  themaelvet  comfortably,  nw\  not  fall  under 
hardships  and  mis^rtts,  but  may  be  sujip  l  a  J  ii  the 
public  charge;  and  that  the  children  of  sucii  diMihlcd 
seamen,  and  also  the  widows  and  children  of  such 
teamen  as  thail  happen  to  be  tiain  in  sea  service, 
may,  in  some  reasonable  manner,  be  provided  for, 
and  educated."  In  Hi^.j  tiie  committee  appointed 
to  examine  and  report  on  the  premises,  recommend*' 
ed  an  additional  wing  to  King  Charles's  buildii^, 
which  being  approved  by  tbo  King,  Sir  Chriatophir 
Wren  undertook  the  COBduct  of  the  new  eractiaaa 
without  any  nay  or  reward.  Sinea  ihtt  thaa  wioue 
additiens  and  iMprotaaiMti  ham  baaa  atade  to  this 
magnificent  pile  of  buildieg,  which  was  completed 
very  nearly  aj  it  now  ajipcars,  in  the  year  17T8. 

The  King  granted  L.'iOOO  a-ycar  towards  the 
carrying  on,  perleclif  g,  and  endowiry  this  hospital. 
The  great  Oflicers  of  State  and  wealiliy  individuals 
also  subscribed  liberally  to  the  uiHkrtuking.  It  was 
at  the  same  time  enacted  by  Parliament,  that  a  de- 
duction of  sixpence  per  man  per  month  should  be 
tnado  out  of  the  wages  of  all  mariners  for  tbo  use  of 
tbo  hospital ;  and  power  was  jgiveo  to  the  Lord  High 
Adanital  to  appoint  oommiKiaDaii  for  laoeivii^  tbe 
■aid  dahr,  Wuie  oflleo  ii  tltuatadiu  Towar  Hill. 
In  leWUillaieitr  contribnted  ihaawnafL.  l9JSBf^ 
bemg  fines  laid  by  the  House  of  Lords  on  eertain 
merchants  convicted  of  ^mugfjling.  To  1705  ijueen 
Anne  assigned  to  the  u^e  ot  the  ho.«|>itaI  the  elferi.'i 
of  Kid  the  pirate,  amounting  to  upward.'*  of  L.  (lOOil. 
In  17^7  Robert  Oaboldistan,  Lsq.  deviled  by  «  ill  half 
of  his  estate,  which  waa  valued  at  L.  ':o,00o.  In  the 
same  year  Antbooy  IJowjer  gave  the  reversion  of  a 
for  the  usa  of  tha  hospital. 
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By  tevcnl  itiMet,  Ibe  fbriUted  uid  utwUdnwd 

■hares  of  pri^.e-money  were  giTeo  to  the  hospital, 
and  various  grants,  froia  time  to  time,  continued  to 
be  made  by  Parliament.  But  the  roott  subMantiai 
grant  m  as  titiit  made  by  the  Commons  of  the  rents 
and  pro6ti  oT  the  forfeited  estate*  of  the  Earl  of 
Uerwcntinter,  amounting  at  that  time  to  about 
L.  6000  a-yenr,  und  at  preient  to  the  groat  rental  of 

00.  000,  which,  afler  payment  of  all  expcnces 
fbt  fmprof eneats,  repairs,  collections,  and  incutn- 
tniiMak  tb«  «iibim1  icoeipt  mtj  be  MtiiMted  ftom 
L.S0^COOtoL.4(MNXk 

At  picflcnt  die  permanent  ttrmumvUSbihUtfliM 
comist  of  the  following  heads: 

1.  Sixpence  per  man  per  n»onth  for  all  seamen 
and  nmrines  belonging  to  his  Majesty's  naval  service, 
and  sixpence  wbln  WtB  tWUK^  piU  to  tltACliait 


Id  ilM 


at  Cbatbatn. 

a.  The  same  from  all 
merchants'  service. 

a.  The  duties  arii&f  riwi  ibft  Ifoith  ind  Snifk 
Foreiaod  light-houses. 

4.  The  renu  and  profits  ef  ikft  Itenteot«ilcrei-> 
litea,  iedBdiag  the  lead  iniagi, 

8.  Rente  orthenwrketar Gi«einridi,Hid  efoec* 
tain  houses  there  and  in  Leaden. 

6.  Interest  of  money  fnvealed  in  the  public  fiiodf. 

7<  Forfeited  and  unclaimed  ihpinef  ftlee  Wieeej- 

H.  FifiM  for  various  oH'enccs. 

It  15  uridcnt  that  the  funds  of  the  estaljliihmcnt 
muat  vary  consider jhly  in  times  of  war  and  j)L'ace  ; 
being  lowest  in  the  latter  period,  when  the  deniandu 
are  heaviest  upon  it,  eipcciaily  i'or  a  certain  number 
of  years  af^r  the  closing  of  a  war. 

The  rental  of  the  estates  belanaiiw  to  the  hospi- 
tal in  the  counties  ef  NerthumberluM,  Cumberlend, 
and  Owbna,  baT»  riMV  flrom  L.  2S,000  in  18(U>  to 
L. 48,000  ia  1816.  Tbe  present  gross  rairtal  ef 
these  estates  and  the  lead  mines,  as  above  stated, 
amonnts  to  about  L.  60,000.  The  merchant  sea> 
men's  sixpenees  amount  to  about  L.  'iO.OOO  a-year  ; 
the  naval  seamen  tnd  marines  to  L,  1.^,000;  the 
North  ar.  1  ^  i '  Ji  Foreland  lights  to  L.  70()0;  the 
interest  of  funded  property  to  L.  ^,000,  making, 
with  other  contingencies,  an  annual  revenue  of  about 
L.  190,000;  the  whole  tk  which  is  expended  on  the 
ItabiUincat,  the  dolhing,  maintenance, 
BH  to  peBrfohen  sad  outer  attendaali, 
die,  tam^  and  ceatiagaiehjii. 
loni^'tlw  war,  aad  Aw  e  Jbr  jean  after  the  wer, 
And*  of  the  heapitBt  were  adeqoate  to  the  pay- 
ment of  the  out-pensioners,  which,  taken  at  35,000, 
the  greatest  number  they  ever  reached,  and  allowing 
to  each,  on  an  average,  L.  1 1  a  year,  must  have 
amounted  to  the  sum  of  L.  3H  "»,0(X).  Their  numbers 
v.::>y  1 1  <w  havc  decreased  to  SO.OOn,  and  the  amount 
of  ibeir  pensions  to  L.  SSO,00(),  to  be  votcnl  bv  i^r> 
liament;  the  ftinds  of  the  hospital  no  longer  aflording 
n  surplus  beyond  its  own  support,  from  which  only, 
by  law,  the  out  pciii-ioners  had  any  claim. 

The  eetabliahment  ef  thU  noble  inatiiiiitoa  conikli 
of  a  goferaer,  iriie  ie  aflmxofleer  in  (ho  iiafy,  lleo- 
tenani.goTemor,  fbnr  eaptthie,  eight  lieutenants,  all' 
resident  within  Ibe  heapilal.   A  tmnofor,  auditor, 

1 


V  Y. 

two  chaplains,  two  physteiant,  three  surgeon?,  two 
dLtpenwrs,  uteward,  clerk  of  the  works,  and  several 
clerk.«.  'I  hc  number  of  in-pensionem  is  about  3000, 
and  the  number  of  nurses  180,  all  of  whom  must  be 
the  widows  of  naval  seamen,  and  under  the  age  of 
i5  yearii  at  the  time  of  admission. 

Under  the  oaval  administration  of  Earl  Qrcy,  the  PcBnooad 
following  officers  were  added  to  the  out-pensiona  of  9**^V|II 
GreoMrich  Hoapttal,  to  tx*  telected  by  ifae  Admi-* 
tv  aoeeidieg  to  tiieir  respective  eteiBa  en  the  i 

VIOBt 


10  Post  •Captains,  at 
15  CommanderK,  at 
50  Lieutenant^:,  at 

in  addition  to  tlicir  half-fay. 


I'rr  Via 
L.80 
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The  out'pensions  to  seamen  were  fint  OMeblished  Oot.PMw 
b  1763.  by  act  of  3d  Geo.  III.  dk.  IS.  in  conae-*^°*^ 
)|uence  of  which  1400  oat-penmmers  were  ftpp(^au'^ 
od,  at  L.  7  per  annum  each,  after  undergoing  an  ex> 
aminathm  at  ^  Adadialty  as  to  their  claims. 

At  the  deao  of  the  long  rerolottonary  war,  the 
applications  becatre  fo  numer  jus.  ami  ilir  iljim^  (  f 
the  seamen  who  hnd  been  woujilIlJ,  ur  worii  out  in 
the  service,  so  strongly  grounded  in  humanity  and 
justice,  that  it  became  neceMary  to  adopt  n  Bcale  of 
pensions,  nnd  to  establish  certain  rules  and  regula- 
tions, by  which  seamen  of  his  Majesty's  tleet  and 
royal  marines  should  be  remunerated  for  w  ounds  or 
hum,  debility,  and  length  of  eerricc.  ThefiBUowfaig 
are  the  regtdetlona : 

Ftr  Womub,  Hurtt,  or  DMHiy. 

l-.vcry  .seaman,  landmaji,  boy,  or  royal  marine, 
weuoded  or  hurt  in  bia  Maieaty's  service,  is  to  re- 
oeivo  a  turn  of  money  ftom  the  Chett  of  Chatham  ia 
the  nature  of  mmit  aienqb  a*  beretowro  {  and  alio 
be  entitkd  to  •  penaioB  pepfortioaad  to  hit  woandi 
or  h«tti!»  of  not  law  ihaa  rinnmo  %  day,  and  not 
mora  thin  one  ibSBiiiir  and  awiMnee  a  day.  Per 
siclcoess  or  debility,  after  seven  years'  service  (and 
under  special  circumstanceB  before  that  period),  of 
not  lest  th:in  iivepence  a  day,  nor  more  than  tt:n- 
pence.  according  as  he  may  appear  capable  of  a»sist- 
ing  himself.  Ikyond  Iburteen,  and  less  than  twenty- 
one  years'  service,  not  less  tiian  e>gbtpcnc«,  nor 
more  than  one  shilling  and  threepence.  After  twen- 
ty-one years'  lecvioe,  one  aliiUii^  and  •utpoooo  • 
dey. 

For  qfBtnke. 

'  Every  able  seaman,  discharged  on  the  reductieo 
of  the  fleet,  who  has  served  fauhiully  fourteen  yeait, 
an  I  li  :  tiian  twcnty>ooe,  ia  entitled  to  a  pension  o* 
one  Lalfpt'uny  a  day  for  every  year  of  such  service. 
Twenty-one  years'  service  entitles  him  to  a  free  dis* 
charge,  and  a  pension  of  oae  ibiUmg  a  day ;  and  if 
he  may  choose  to  continue  In  tbo  service,  ono  half- 
pfenny  a  day  in  addition  for  offory  additional-  year  of 


Oiduon  Monn  and  landmen,  entidad 
fifth*  and  iIiioo>MiM  of  aUo  Moaen'a 
pieotai-of  foynl 
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iMiMMk  Tto  friu^pil  ftmtjf  oAiNM^  in  twHWrw  to 
the  above  ratw  of  pflmioa,  ore  ODlklid  to  om  hilf- 
peony  a  day  for  the  muiber  of  yoHO'  otfvicef'tho 

■iferior  petty  officcn  to  one  farthing. 

All  (be  above  mentioned  pensions  may  be  forfeit- 
ed by  roiiOOnduct,  by  Ji  scrtion,  and  by  sentence  of 
a  Court-Marlial.  Also,  by  neglecting,  or  iimittiD^, 
to  attend  at  such  port,  or  pluce,  and  at  sucli  tiinL- 
as  sliali,  in  time  uf  w  ar,  or  in  prospect  of  tt  war,  be 
appointed  for  the  ajiscmbliog  of  the  pensioMi%  hf 
the  Lords  Coairoiwionirs  of  llio  Admiralty. 

To  this  nokli  iMtituiiou  u  appended  an  asylum, 
fisr  th«  iwdntiMPiet  and  education  of  tlie  chlkirai 
of  oflem  oad  MaMVt  of  U>  Majesty's  naval  servioo. 

The  U&md  JMkm  wm  oiigNMUy  instituted  bm 
the  I'Wrtotie  Foni  and  private  iidxcriptioos,  and  af* 
tirwardii  cstablislitd  at  Grccnivirli,  by  warrant  un- 
der the  Kiitg's  sign-manual,  tiuud  Janunry  1818, 
appointing  the  Lords  Commissioners  of  the  Admi- 
ralty to  be  commissioner*  nnd  (jorcrnors,  >vho,  with 
tw^oty-faur  directors,  ucre  to  superintend  and  ma- 
nage the  same.  The  object  was,  the  maintenance 
and  education  of  a  cntoiB  anaaber  of  orphano  and 
other  cbildroa  <d  the  non-commissiooed  officer^  tea- 
men, and  marines  of  the  royal  navy.  Am  it  waa  u- 
honfMr,  that  ihia  eatabliahiinf,  ■»  COUi- 
ta  ihe  faoapilal  of  Oieeowicb,  oooU  ten^i 
■MOd  witboat  iacoovenience  by  the  < 
end  dkectort  of  tiMt  hospiul,  under  a  i 
and  ecbt.oiii:!  i1  system,  his  Majesty  was  pleased,  by 
his  warrant  ot  January  1821,  to  annul  tbe  fonner 
warrant,  and  to  vest  the  «u|]L'riaicndL-uce  and  inter> 
sal  management  of  the  said  asylum  in  the  commis- 
rionerj  and  governors  of  Greenwich  Hospital. 

The  two  schools  of  Greenwich  Hospital,  and  the 
Naval  Asylum,  and  the  funds  thereof,  are  now  tht;re- 
fore  incorporated.  The  internal  management  is  coo- 
hded  to  tbe  Board  of  Directors,  and  one  of  tho  CAp* 
tuju  of  Ihe  bofpittft  ii  iBtntslMl  witli  tht  gVMiftI  M* 


ants,  male  and 

in  tbe  tNiUdiqa.  The  MHBber  ofcUldnn 
and  edncated  m  the  Inatiuition  are : 

In  the  Boys'  Upper  School, 
Ditto,  Lower  School, 
Girls,      -  ■ 


SOO 
600 
200 


In  the  whole,  1000 

To  the  upper  school  no  boys  are  admitted  but  the 
eona  of  MonMO  and  marines,  Biain,  drowned,  or  dead  : 
of  pensioners  in  the  boipiul ;  of  seamen  disabled, 
past  their  labour,  or  olbenvise  objecu  of  charity ;  of 
oiioan  in  the  mct  iod  urines  on  tlie  production 
of  a  required  eertiHeale  of  poverty.  The  age  of  ad- 
mission  from  eleven  to  twelve  ,  rhi  continuance  in 
the  school  three  yuan,  when  they  tun  huuud  appren- 
tices to  the  merchant  servicok  fteieBMiiioMBgrihe 
directors  ia  rotation. 

The  boys  and  girli  of  the  lower  school  arc  the 
children  of  seamen  and  marioea  of  the  uavai  service, 
admitted  by  the  Board  of  Director*,  giving  a  prefer- 
ence to  orphans.  The  age  of  admission  from  nine 
to  twelve  years  inclusive;  but  none  to  be  retained  be- 
yond the  age  of  foofteon.  IhobogretobeaaatlMoth* 
navy,  or  HMecht  aeififlih  <u  pot  appranlieea  w 
ttede.  Thaata1i,attheei»of  fbntteen^tobB 
apnrentfoed  to  trades^  or  eent  to  aorviee. 

Thoa  ere  all  the  claaacs  of  oBicera,  seamen,  and 
marines,  who  have  failbAilly  served  in  the  navy, 
providL  d  f  a  by  tin-  state  ;  and  the  children  of 
such  as  may  be  in  indisent  circujaatances  receive 
an  education  at  the  pubttC  OK|WiCI|.  OMitod  10  thdr 
condition  in  life. 

The  total  cxpence  of  the  tvhole  navy,  includilf 
every  branch  uf  the  service,  civil  and  military,  for 
one  whole  year,  in  the  middle  of  tbe  late  war.  may 
be  eatimated  at  about         •  L.  t9fiO(^000 

In  Che  year  1822,  according  to  tbocati-  . 

leid  before  Furliewwil,  rtaboul  SffXtfiOO 


JJECKER  (Jamesj,  u  wtU  known  statesman  and 
Snancicr  of  France.  He  was  born,  30th  September 
1792,  at  Geneva,  of  a  respectable  fimiily,  originally 
from  the  north  of  Germany.  At  the  age  of  fiAee* 
he  quitted  Geneva,  and  proceeded  to  FOria  vith  n 
tdew  to  push  his  fortune  in  thet  oiM.  Ho  emta^ 
.  ed  ink  uia  the  hmdcMlowe  of  VmaM,  mii  ifr 
teraranh  into  tkgt  of  Xhelhao*,  of  whidi  ho  he- 
oaaae  the  eaabier,  and  at  length  a  partner.  On  the 
death  of  Thelluson,  he  established  a  bank  on  bis  own 
jtc  ciur.t.  hy  .vMc'i  he  accumulated  a  very  large  for- 
tune. A  Iter  t  A  cnty  years  of  unremitting  attention  to 
business,  Ik:  i  i  ii  ried  a  Protestant  lady  of  respeciablo 
family,  but  in  reduced  cireumt^aAces,  the  patrimo- 
nial cDtate  having  been  lost  in  consequence  of  the 
revocation  of  the  edii^  of  Nants.  With  this  lady 
be  apfiean  to  have  enjoyed  the  litghest  degree  of  do- 
OMetic  haypineBB.  A  ahort  liaao  after  hie  aaanjago* 


he  was  named  minister  of  the  republic  of  litneva  :ii 
Paris;  and  in  accepting  of  tins  employment,  .  i  i 
filled  the  eaaolumentB  which  were  utiaclieJ.  to  it,—- 
a  detrfir  of  forbearance  not  very  usual  in  public 
men,  but  in  which  he  resolutely  persisted  during 
the  whole  course  of  his  political  life.  Two  worla 
which  he  poUiahed,  naaaely.  A  JSalagium  am  Odm 
ttrU  and  a  treatiio  0»  ikt  Lq^datitm  mtd  Tmit 
of  Corn,  had  greatly  spread  the  reputation  of  his  poli- 
tical talents ;  and  he  luid  fortunately  succeeded  in  ad- 
justing some  difference:!  hotwecn  the  East  India  Com- 
pany and  the  Crown,  in  bucIi  a  manner  as  to  receive 
the  approbation  of  both  parties, — a  circulilaaCe 
which  added  to  the  weight  of  his  character. 

About  this  time  the  disorder  in  the  state  ol  the 
French  finances  bad  become  so  alanning,  tliat  it  was 
found  neoessenr  to  break  through  the  routine  of 
oCcial  ptooMtion*  and  to  diooao  able  anen  for 
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the  public  lenrice  wh«re««r  Utey  could  be  found. 
These  iDducemente  w  fir  Mtm^lied  the  objec- 
tioDt  to  M.  Meeker,  aa  a  foreigner  end  »  Froicet- 
anti  dutt,  after  tome  private  convemuiooe  with  M. 
Mswepes,  he  was,  in  1776,  Sf^MMiited  Director  of 
the  Royal  Treasury,  and  in  the  following  year. 
Director-general  of  the  I'ir.i-  i  ^  The  great  ob- 
ject of  M.  Neckcr  was  to  introduce  oriitit  ond 
t'cononiy  in  the  public  management.  With  this 
view,  he  found  himself  compelled  either  to  tupprm 
useless  offices,  or  to  diminish  emoluments ;  and  his 
remnduBents  drew  on  him  the  enmiqr  of  all  those 
iriioeiiflbnd  by  his  economical  reAcme.  A  party 
me  fteoed  ijfunl  Ub^  obieflj  CMPpoeeJ  of  Jipi* 
cioiu  eoisnfer*;  end  thoogh  tbe  f^peil  of  eerenkl 
oppressive  imposts  had  conciliated  the  general  good- 
will of  the  penph!,  he  was  daily  tbe  object  of  mali- 
ciotu  libels.  U  is  severe  measures  of  economy  bad  al- 
so excited  tbe  dislike  of  the  minister  M.  Maurqpas ; 
though  others  ascribe  his  hostility  to  a  diflercnt  ceuio; 
aamelji  to  lus  diwppointment  at  not  finding  in 
Neofeor  that  labtweiency  which  he  expected  froa  t 

KMH  of  kil  CNipii«ttf«i^  obicare  oti^  end  • 
teeteot  WbateTer  ww  the  reason,  the  miDiiter 

was  among  the  number  of  fiis  i  romies,  and  lie  is 
charged  by  his  daughter,  Maduuie  de  Stael,  with  se- 
cretly instigating  those  libellous  atlacka  of  wliich 
Necker  was  the  object.  To  enable  liim,  accordtn<; 
to  Madame  ^  Stael,  the  better  to  struggle  with  his 
efponenu,  he  rcqtuated  aomo  •jgool  mark  of  royal 
iimur,  such  as  a  eeaft  in  tbe  (Swneilt  which  wie 
mnted*  Thje  4mmtA  on  ilw  fM  of  Medter  f/m 
Tve  l»  mm  md  oerimoalone  dbounfotw ;  in  tbo 
CP  jrsr  of  which  he  tendered  his  resignation,  after 
he  liad  been  in  office  five  years.  Others  give  a  dif- 
ferent account  of  this  tran^^action.  Under  the  in- 
fluence, it  is  said,  of  that  paigsion  for  popular  ap- 
plause, which  was  the  torment  of  his  life,  lie  pub- 
lished, in  1781,  the  well  known  piece  on  the  state 
of  the  Finances  eathM  Le  Compie  Rendu  au  Rai, 
of  which  an  iniMM»  wnber  of  ogpiai  iswro  eeld. 
Elated  by  dib  auooeM,  ho  node  hn  demand  for 
a  seat  in  the  Council,  but  was  objectc  1  t  .  an  'he 
ground  of  his  religion.  Being  pcrsuaiied  that  thi» 
scruple  «  ;1i  I  c  abandoned,  he  persisted,  and  of- 
fered rcjkigDatiw),  which  was  accepted,  and  be 
became  in  tbi*  muautt  >ll«gedt  the  dopo  of  his 
presumption. 

The  enemies  of  Necker  reproached  him  with  in- 
dulging, during  hie  alMnt  odnMniitintion,  hie  jowiwi 
for  popularity  at  the  expeneo  of  Ao  pobKc  hilOKM. 
The  great  point  which  he  laboured  to  establish  in 
his  Compte  Rendu  was,  that  there  was  no  deficit  in 
the  public  revenue,  and  that  there  was  no  necessity 
for  additional  taxcj.  In  lieu  of  new  impositions,  he 
i«  charged  with  .supplying  the  public  necessities  by 
the  OKpedient  of  large  loons, — postponing,  in  this 
Mnnn*,tho  evil  day,  but  accumuhrting  ea  poMwi* 
tf  0  prqgrmive  load  of  debt,  which,  eooaer  or  ktet 
■oat  ho  pntidod  ton  by  adequate  uaen,  and  ell 
tbia  to  procnro  a  teaoporary  popularity  at  the  ex- 
pence  of  his  rirals.  Notwithstanding  these  objec- 
ttons,  he  had  numerous  partizans,  especially  among 
the  men  of  letter^  who  regarded  iiia  elevation  to 


power  as  the  triumph  of  philosophy  and  liberal  prio-  Nvctwr. 
ciples  over  artMomtical  prejudice.  v^yi* 

After  his  reiignatlon,  ho  tetiiod  to  Svitaeiiond, 
where  he  purcfaaaod  tbo  hMOOJ  of  Copat.  la  17Mb 
he  publiihed  an  able  work,  fiuifaer  iUnainiliqg  hie  lU 
nancial  policy,  entitled  De  fAdmhuitrkHim  iu  Ft^ 
nance: .  Tin,  work,  of  which  80,000  copits  were 
speedij^  sold,  served  to  support  tJie  reiiLiju,ju  of  his 
plans,  and  alioto  keep  together  bisadl « r<:  [  ts,  whose 
numbers  formed  a  countOipoiM  to  tlie  inliutncc  of 
his  enemies  at  court.  , 

In  1787,  M.  de  Calonno  ooavoked  the  Aaeembl/ 
of  the  Noubles,  and  in  hii  opening  mech  10  Ibit 
body,  ho  iiBpeached  the  aocmacy  of  Iho  lUlMMinla 
eontabiod  h  tbe  Compie  Rendu.  It  wae  not  to  bo 
sup|)Osed  that  M.  Xicker  would  quietly  submit  to 
this  charge.  He  sent  a  memorial  on  the  subject  to 
the  king,  witli  various  other  papers  for  the  purpose 
of  pi^viog  the  correctness  oi  his  calculationi.  His 
majesty  having  read  these  documents,  reqaceted  that 
tbqr  DBight  not  be  published ;  a  proposition  whidk  bf 
no  maoDO  euitad  the  views  of  M.  Necker.  Uia  atota* 
inCBti  were  aoeoniiog^  printed,  on  which  he  waa 
osBed,  by  a  tmnit  eadiet,  forty  leagues  iireai 
Paris. 

M.  de  Calonne  did  not,  however,  rcmaiu  long  in 
power ;  and  tlic  Archbishop  of  Toulouse,  by  whom  he 
was  succeeded,  was  also  obliged  to  resign,  and  to 
make  way  for  M.  Necker,  the  favourite  of  the  people, 
who  wni  nioatated  to  hie  fonaar  poet  in  Amh* 
1788>  A  DOW  and  ronwluibln  on  waa  now  aSant 
In  CMO  in  tha  hiitory  both  of  France  and  of  the 
worid.    The  wrib'ngs  of  the  French  philosophers 

antl   nirn    rif  iL'ttL-rs    Iiiiil    j r.i il  u.i'l  y   given  CUrTCncy 

to  iiQtiutu  i:ji.i;j.iu;jC'Uul  n'l:,  iJoni.  The  pe<^le 
could  no  lunger  endure,  liki  th^  ir  forefathers,  the 
bondage  of  feudal  pri¥iieges,  by  vthicb  the  few  ac- 
quired the  power  of  oppressing  the  many.  They 
had  become  jealous  and  discontented,  and  weredo^ 
ly  irritated  at  the  insolence  and  oppression  of  the  aril» 
toetatical  body  ;  and  with  tboee  indignant  feelings 
were  mingled,  in  the  tntnd*  of  the  popular  leader*, 
the  brilliant  >,  i-ioii-  'jf  spuCM'ativ-u  r.jnji-iii.  l!-.]r  ki  Im^.; 
as  thepecpic  v.uiiiiitl  a  Jtgitjmale  organ  through  which 
their  voice  could  be  heard,  it  was  clear  that  what- 
evermight  be  their  feelings,  they  could  make  little im- 
prei^ioii  on  the  measures  of  the  state.  Whatwaswant- 
mg  m  this  respect  wai  now  about  to  be  iimplMdi  and 
the  popular  voke,  hilharto  so  little  oonaiaerad,  waa, 
through  tho  fiipiwataiiw  body,  to  beeaaae  the  pre. 
omhient  failaenoe  la  (he  gofnfaaMiit  At  this  period 
the  French  Government wafassofteH  by  i  csmplicalion 
of  difficulties,  tbe  chief  of  which  was  tliL  u:  practicabi- 
lity of  i  the  necessary  supplies,  and  ilu-  ii,:i-i::i:r  of 
an  iaimcdiaie  bankruptcy.  A  great  scarcity  aiM>  pre- 
vailed at  Paris,  w hich  rendered  the  populace  aniiaaal 
ly  discontented  and  tumultuous.  In  this  emergency 
various  expedienu  were  suggested ;  and  the  coovo- 
oatioo  of  the  fitataa  <s«nataU  which  badbaeolow 
talked  oC  was  advfaed  by  M.  Nedter  aa  likely  to 
give  general  satisfsction  to  ti  c  prnple.  In  assent- 
ing to  thin  proposition,  it  wa"  ;lie  |  lun  of  the  court, 
that  tin    ui:U'ieM'.  urduis  ul'  iliL-  clu.nv,  uojuty,  and 

coouno&s,  should  vole  in  separate  vhatabers,  la  or« 


Digitizca  by  G».a.'^ 


N  J^:  c 

Vm^.  der  that  the  deputies  of  the  cotnroons  might  be  con- 
'  trolled  by  the  other  Vn  bodies.  But  the  popular 
leaders  were  by  far  too  penetrating  to  allow  their 
influence  to  be  annihilated  by  tiiis  device.  They  de. 
ttmioed,  from  the  beginning,  diat  the  three  onhta 
ilMalil  sit  and  vote  together ;  and, » fi  wdl  lOMwni 
after  varioas  fruitless  efforu  to  bring  abont  thta  «BiaB> 
tiw  eoamons  resolved  to  form  themselves  into  an  As- 
sembly for  the  dispatch  nf  business,  w  ithout  regard  In 
the  other  two  chombcr!i.  This  decisive  step  proved 
effectual,  and  the  tiiree  cliambera  at  lengtli  all  mot 
and  voted  in  one  house,  by  which  the  nliole  power 
was  thrown  into  tho  hands  of  the  commun«. 

During  these  transactions.  Louts  and  his  advisers 
pursued  a  weak  and  vacillating  policy.  They  saw, 
when  it  waa  too  lat^  the  error  they  committed,  or  su  p- 
poMd  thenMrivea  to  hare  oooiaaitted,  in  patting  into 
th«  kaoda  of  tfn  MOple  the  powerliil  weapon  of  a 
rapraMBta^  Mfy.  Bat  in  place  of  yielding  to  the 
necessity  of  circumst^inces,  and  conciliating  this  new 
power,  which  they  coulJ  now  no  longer  resist,  by 
conceding  with  a  good  grace  every  just  demand  ot 
constitutional  right,  they  endeavoured  to  recover  the 
ground  which  they  had  fur  ever  lost ;  vainly  strug- 
gling against  the  power  cf  the  commons,  and  me- 
ditating eveii  the  roost  violent  measures  for  the 
recovery  of  tfadr  authority.  It  was  in  pursuance 
of  thei»  vicwa  tfiat  Iroopa  urn  drawn  from  the  mon 
dlatant  paria  and  coeanped  atoand  Paris  i— a  nea- 
aore,  the  only  eonMrootico  tiut  eoald  be  |iBt 

«ae»  lliat  it  waa  intended  to  overawe  the 
dtiliiiallaiiB  ef  dba  Aaaeubly,  «r,  perhaps,  to  d^ 
Bolffr  it  at  once  at  the  point  of  the  baydoac  TImn 
violent  eouraet  M.  Neclcer  opposed,  and  te  waa  a^ 
cordingly  dismissed  on  the  11th  July  1789,  <tnd  or- 
dered to  quit  the  kingdom  in  twenty-four  hours. 
This  order  he  obeyed  with  i  i|uiil  secrecy  and  di^ 
patch,  and  had  arrived  at  liruseeU  before  it  was  ge- 
nerally known  in  Paris  that  he  was  n  t    i  >llice. 

It  is  impossible  to  describe  the  consternatioo 
which  prevailed  in  the  capital  when  the  dismissal 
and  exUc  of  this  favourite  minister  waa  made  known. 
TbB  person  who  first  communicated  the  intelligence 
oonaidend  at  a  aadMB,  and  witfa  diflscHltj  ea- 
nataent ;  and  fh*  was 
If,  (ben  nil  the  shopa  and  plaoaa 
af  aaniacnient  were  ihat  up,  sad  his  boat,  with 
that  of  the  Duke  of  Orleans,  was  paraded  through 
the  streets,  dressed  in  mourning.  Tiic«c  proceed- 
in^»s  were  interrupted  by  a  German  regiment  t  the 
busts  were  broken  in  pieces  ;  snd  in  the  COurso  of 
the  tutnult  nr.i  man  lost  his  life,  while  others  were 
wounded.  Fresh  troop  arriving,  a  serious  conflict 
ensued;  and  an  old  man  being  cut  down  in  the 
Thuilleries  by  an  officer  of  dutinction,  the  popu- 
lace were  enrued  to  the  highest  pitch,  and  being 
joined  by  the  Rencfa  Gooffdi,  wIm>  Moerted  their  o£ 
leaifl,  tbey  at  hat  ancoadad  In  awoipoawrfaig  the 
OemaM.  Hew  aliifaa  md  «wri»  awnaadadt 
the  BaMflia  waa  atotowd «  and  the  e^iltal  bacane 
the  scene  of  bloody  massacres,  white  the  people's 
minds  were  at  the  same  time  filled  with  dismay  nt  the 
i.cnr  approach  of  foreign  troops,  from  whom  they 
apprehended  nothing  less  than  tbe  sack  of  the  city, 
g  tb»  wsdat  gf  Hwaa  dwt.  Am  Xiwcbad  the  iU. 
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sembtv  to  ioUrcede  witfa  the  king  for  the  recal  of 
their  favourite  nuniator.  The  neccMi'ty  oroonptyiag 
with  thia  daaannd  waa  at  leuth  aaan  bj  the  lung, 
■nd  a laaar  waa  wiiitn  to.  8.  Modkar,  requesting 

M.  Nacbor'waa  at  Btaia  whan  ha  tMaiiad  Oih  let. 
ter»  with  Aa  request  contained  in  which  he  resolved 
ianwdiaMiy  to  comply.  His  progress  to  Paris  was 
one  continued  triumph.  He  was  cheer l J  us  h,>  paw- 
ed through  the  diffierent  towns  by  tlic  acclamations 
of  multitudes,  who  hailed  him  as  their  deliverer. 
This  popularity,  however,  was  not  of  long  dura> 
tion.  Alarmed  by  the  excesses  which  had  already 
taken  place,  M.  Necker  became  desirous  to  support 
the  authority  of  the  sovereign ;  and,  without  cooci> 
liating  the  confidence  of  the  king's  firiands,  he  lost 
that  of  the  popular  party.  By  the  RoyaliM  be  was 
alwqra  halodt  he  now  beeaaw  an  ibj/Mttmrnfi^ 
eian  to  tfw  mora  iMeat  patriots,  and  waa  repioaebed 
as  an  aristocrat.  Seeing  his  popularity  on  the  de- 
cline, he  resolved  to  retire,  and  he  accordingly  wrote 
a  letter  to  the  Assembly,  pleading  the  necessity  of 
repose  for  the  restoration  of  his  health.  No  notice 
was  taken  of  this  letter;  and  his  ptrM  iuj  ^ly 
being  now  in  danger  from  tbe  violence  oi'  the  people, 
he  quitted  Pari«,  in  a  priffcio  iaanar,ia  UMawMli 
of  December  1790. 

After  the  loss  of  power  and  popularity,  M. 
Necker  seems  to  liava  aanfc  into  the  greatest  dsrjee* 
"I  could  hata  wished,"  says  Mr  Gibboa» 
days  with  bim  about  this  period,  *'  to 
him  as  a  warning  to  any  aspiriag 
wbfa  the  demon  of  ambition.  With 
in  Iba  maana  of  ptieate  happiness  in  hia  power,  he 
is  the  most  miserable  of  humun  beings ;  the  past,  the 
present,  and  tbe  future,  arc  equally  odious  to  hini. 
\'vfiLi,  I  sii-gested  some  domettic  arausement6,  he 
answered  witb  a  deep  tone  of  despair, '  lo  the  state 
in  which  I  am  1  can  feel  nothing  Mt  tha  UaMwbich 
lias  overthrown  me.'  " 

Hia  mind  was  soon  diverted  froas  llM  ditaf^int- 
ments  of  ambition  by  domestic  grieA  of  a  BOreooig* 
nant  nature  ;  his  wife,  to  whom  he  waa  datply  aU 
tarbad,  dying  after  aioag  illnoaitip  wbidt  ba altvid- 
edbatwaTfnataAotiaii.  Ha  bad  imriwoana 
to  wiitag  to  dhwt  bn  nwiaBichoil,  and  aavseal 
worics,  which  he  piMiAod,  ware  the  fiwits  ef  bit 
labouT-  He  died  at  Copet,  on  the  9th  April 
l80t,  uftf.i  a  short  but  painful  rllneia.  His  pub- 
lic character  is,  nf  course,  di;'^  i  i  'v  estimated,  ac- 
cording to  tliu  political  views  ut  |i  :;r  In  liig  pri- 
vate and  dome«tic  relations  he  i\  i:  .i.;jiabie  and  affec- 
tionate, oad  hopears  to  have  t>eeu  greatly  beloved. 
His  writings,  Daiidw  ibato  aliaady  awtitioaad,  art 
the  foiiowing : 

An  Aruwer  to  the  Memorial  of  Ihe  Abbe  MareUet, 
on  lAe  £a$t  /ndija  Caaueiiyi  1769-  Memorials  on 
«ie  Avw'aejBf'  JdaitoiifnifjsM,  1781.  Ansner 
la  Ae  Speech  arwHsawsid  %  if.  ds  CafouM  te  <A« 
Auembl^  of  NatMm,  1T8T>  AVw  famlHNrtiiiM  on 
the  Compte  Rendu,  1788.  0/  the  Importance  of 
RdipoHt  Opiniont,  1788.  Ohservattom  on  ikc  In- 
troduction to  the  Red  liooi,  ]"[iO-  On  the  Admi- 
ni$tratim  M.  Hwker,  by  UmuelJ,  l7iJl.  On  the 
~  ~       Ml  Qrm  fittmt  I78l<  Ob 
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N^i    French  Revoh/Hmtt  1796.  Cmutt  ^RtUrimtt  Mo- 

^.  Ji,   .  ralitu,  \900.   Liut  Viau  «f  FtBSa  and  i 
NcUienanai.     ^      n  ,•  r-  •       n     «  i 

,     Sec  Jjicltoiniatrc  I,  nr  crsnk,  Arliclc  Nkc  kfr  

Bictgrapkh-  L  nitrrxvlle,  Article  Nucker.  ^Irmairrt 

*ur  la  Vie  Privet  dr  "uni  Pi-re,  par  Madame  la  Ba- 
ronne  do  Stael-Holtteia,  smivit  dts  Mrlanai  x  de  M. 
Nedcer.  (o.) 

N£PAUI<i  s  loag  bat  nairoir  idogdom  of  Nonb< 
am  HindMlM,  booSlcd  m  north  by  Ibe  great 
n^ga  «f  HlaMBdajTB  mountalai»  «o  tin  MWtt  1^  iha 
povincat  of  Bahar,  Oad«,  and  Delhi,  «•  tlie  «M  h 

lalkniteii  fj'  1"  nnd  the  territory  of  the  rainli 

af  Si  Kim,  Mt\u  prcsiou*  to  the  late  war  with  lliu 
British,  their  conquests  extcndeil  to  the  banks  of  the 
Sultelegc,  the  eattem  river  of  the  Punjati.  Tbe 
Ungdooi  »aa  then  divided  into  the  following  pro- 
alaoa^  viz.  Gorcah,  Kyrat,  Morung,  Mnckiranjri 
Mookwanpore,  Lamjung,  24'  Kajahi,  Kaoaon,  and 
J^mm.  Tha  vaUay  of  olapaiil  prapar,  Aron  wbaacc 
the  fctwgdeia  tlkea  ila  name,  b  iMariy  of  an  oval  fi- 
gure; its  greatest  length  from  north  to  louth  being 
IS  milei,  by  9  In  the  grcatctt  breadth.  On  the 
nortii  and  «outh  it  is  bounded  by  lofty  tnountnio'^, 
but  ii  more  open  lo  the  cast  and  west.  Thi*  smail 
track  is  rery  populout,  and,  betidea  the  capital  Cata- 
I  kfilicowitb  villagei.  Thitralley,  although 
batwaan  the  27ih  and  28th  degroei  of  ». 
lat.  ii  ao  dmMKi,  dutii  aaiojaaa  Banfaao  dioiatf^ 
md  tha  inadntaEm,  eoaeraa  wiili  tnew,  ara  In  aigltt 

the  whole  year  round.  The  soil  is  productive,  and, 
in  some  places,  yields  two  crop*  in  the  year.  I'he 
niountains  of  Nepnul  contain  raincb  of  copper  and 
Iron  ;  and,  although  commerce  is  not  encouraged, 
it  sends  to  Bengal  ivory,  wax,  honey,  t:mber,  bastard 
chmamoo,  cardamunu,  walnuts,  Ac.  j  and  takaa  in 
,  aioslins  and  iUka  of  ll0Bga|>  cAipaia,  apioei> 
,  and  EaropaaD  gooda. 
The  gowninent  fa  despotic,  aad  the  rnjah  ii  oon> 
sidered  a?  rfir  proprietor  of  the  soil.  The  natives 
arc  in  gcoLi  u  a  hardy  and  courageous  race;  and 
daring  the  l  itc  «r,r  j^nvr  rhe  British  much  annoy- 
ance. Tliis,  however,  partly  aro«u  from  tile  seat  of 
war  being  in  a  mountainous  and  cold  country,  to 
which  the  BriU^  MP<I7*  '>*^  ""^  accustomed. 
Thb  prevailing  rel^^an  is  the  Hindoo,  but  many  of 
the  lobabitMiia  art  aoppoaed  to  ba  daafiaadaaia  af 
Taitaia,  aitd  rackooed  impure.  The  tribe  callad 
Newars  admit  ofpoliunt^r',  nr  rather  the  women  ore 
at  liberty  to  divorce  their  hutbunds,  and  take  others 
8s  often  a»  they  choose.  The  Brahmins  o\  Ncj  ij. 
arc  very  numerous,  and  deeply  skilled  in  Sanscrit 
fare.  One  of  the  libraries  is  laid  to  contain  15,000 
volumca  in  that  language.  There  are  five  vemacu- 
lar  languages,  but  the  Hindoatany  is  pretty  generally 
understood — Edmbmrgk  GaMU«er,  ar  OaMmpiUoa/ 
UiaiotMrif,  Vol.  IV.   vor  an  aeeaant  of  tha  lata  war, 

see  the  .Article  India,  in  this  SuppUment. 

NETHERLANDS,  a  kingdom  newly  erected  in 
Europ<-,  in  consequence  of  the  fall  of  the  French 
empire.  It  i3  cooipoicd  of  lh&  ancient  republic  oi' 
the  United  Netherlands,  usually  denominated  Hoi. 
land,  of  the  Austrian  Netherlands,  commonly  called 
the  Belgian  Provinces,  of  the  Bi^hoprick  of  Liege, 
and  of  the  provincea  of  Haiiaen  and  ZavaaMr*  fiiiw 
nariy  belonging  to  ProHia.  b  b  a  ooiapMt  do> 


NET 

iniBion,  bouaded  on  iha  watt  hv  dia 

On  the  north  by  the  Oennan  Oeaan  and  tbe  Znyder 

Sea,  on  the  eai^t  by  the  durhy  of  OlJenbur^",  tiy 
the  I'rus'i.in  pruvincei  of  Westphalia  and  tin..  Lowfr 
Rhine,  and  on  tlic  bouih  by  France. 

The  erection  of  the  kingdom  of  Holland  by  Bona- . 
parte,  and  its  subsequent  union  with  France,  were  at- 
tended  with  altantioQ*  in  tba  names  and  the  di> 
visions  of  the  Piuviaeei,  or,  aa  thay  war*  previoashr 
callad.  tba  States ;  aad  aiaiilar  diviaiona  vara  moo 
tn  tiw  Austrian  provinces,  which  produced  otudi 
confusion ;  but  aince  tbe  establishment  of  the  new 
kingdom,  *ud)  divisions  have  been  adopted  as  best 
reconcile  the  ancient  denomiDutiooa  iritb  tho  BOVOl 
political  condition  of  the  countn. 

Tbe  recent  divisions  of  tha'ku||dOB  BN  into  IIm 
feUoariMproTioaaii,  which  ara  MimgodoccaadlBg  lo 
thair  laau. 


Fv>j>ulituoa 

of  Um 

Capitals 

i 

North  Hrabaot 

Herzogenbusch 

!S,.<34<) 

South  Brabant 

Brussels 

3 

Limbourg  • 

Limbotug  . 

4 

Gueldarlaad  > 

Ncnaegnen 

12.780 

6 

.  . 

iMfa 

e 

EattFlanteffB  - 

tiheat 

44^000 

7 

West  Flanders 

Bruges  - 

.12,990 

8 

Hainault 

Mods 

18,400 

y 

Ilolhiiiil  (North 
arid  ijouth) 

i 

Amstafdani 

1M.1S0 

Zealand 

Middleburg 

20.800 

11 

Namur 

Narour 

15,100 

12 

Antwerp 

Antwerp 

62,000 

13 

Uti«cbt 

Utradtt 

8d«400 

H 

FlricdwKi 

Leuwardan 

16.500 

15 

Overyssel 

Deventer 

10,100 

16 

Grijningen 

Groningen  - 

24.G00 

tT 

IJrui.lliL' 

1,100 

1« 

i^uxcmbourp 

LuKcnibourj; 

1U.2JU 

Tbe  other  most  considerable  cities  and  their  po« 
pulation  ara  ihe  following : 

Alort,  10^9901  Gortrjrk,  13,670.  DelA,  IS^BSa 
Domick,  «I,MO.   19ort,  19,£K)0.   Gouda,  11,370. 

Haarlem,  20, 1 00,  1 1  -  -uu,  42,700.  Lcyden,  iiO,6"80. 
Lokeren,  11,940.  Louvaiu,  18,5bU.  Muestridu, 
17  I  M^ehlin,  16,090.  Osteod,  10,500.  Rot- 
terdam, :)3,80O.  St  Nicholas,  10,980.  Verviers, 
10,070.    Yprcs,  15,150,  i»nd  ZwoU,  13,0Ga 

Althtraph  tbe  duchy  oi  Luxembourg  is  included 
in  the  kingdom  of  the  Neiberlandi,  in  tbe  view  wc 
are  taking  of  it,  ^  it  !•  in  naiily  »  part  of  Gar* 
numy,  and  itt  capita),  one  of  the  strongest  fortfOMoa 

in  Europe,  is  garrlboned  by  the  confcdfrattsi.  Tho 
King  of  the  Netherlands  has,  indeed,  llic  notainiUion 
of  the  govcri  I  r  ihe  csstle,  but  the  consent  of  tbe 
Allies  i«  requisite,  before  be  can  enter  upon  the 
command.  Fbus,  tbe  annexation  of  Luxembourg  to 
tho  kingdom  of  the  Netiiarianda .  raatmblaa  that  of 
the  duchies  of  llolstein  and  Lmaotarv  to  Ihn 


«f  tiw  lungdoD,  according  to  tba 
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J  MoaDtc,  in  the  northern 
'pto^aeth  10  UtiSM  Mmra  Baflkh  ndlMj  A«b 
iMeh  MUM  tw  MnetM  fbr  the  Zofittr  Sh,  tba 

lake.0,  river*,  and  caoaU,  5205  at\itate  tnile«  ;  leaving 
1 1,383  mites.    The  whole  extent  will  then  be  thus : 

In  the  nine  northern  provinces.  Il,3ii3 
In  the  cigiit  southern  [.rovinces,  11, 141 
In  the  ducbj  of  Luxembourg,  254^ 


24,870  sqaara 

]5tj)l5>800  Eoglbli  aerar. 

«r  the  year  1816,  (lie  po- 


boure.    From  thii 


PCfNiUtiaD.      AcCOT^IIf  to  dw 

pahtlon  WW  M  filltowt: 

T!ie  northern  provinces,  2,OIf>,l59 
The  •omhern  province*,  3,249,641 
The  dxtdiy  or  LwunilNNu^  ss5,(K5 

6,491,945,  being 

somewhat  more  tbaa  one  bumwi  bdnf  to  evwy  thn* 
acres  of  land ;  a  daukf  of  popidatioB  fiv  MPnwBng 
ttat  of  tuj  otlier  eoantiir  of  Europe,  wUli  tho  «e<p 
lioB  of  tbe  aniail  aad  highly  prodactiw  daeby  of 

Lucca  in  Italy.  The  difference  in  tht  denaity  of 
population  in  the  different  prorincea  is  voiy  great. 
The  most  thickly  peoplctl  of  xlwm.  East  Flnr.ders, 
contains  360  inhablianit  u>  tlic  stjuare  niile,  or  near- 
ly one  to  eaeli  acre;  whiUt  Drcrtthe  contains  only 
59  to  the  Square  mile,  or  less  thon  one  to  every  icn 
acres.  The  avcr.ipe  population  of  the  provinces  of 
the  United  Netherlands  is  180  to  the  square  mile, 
or  about  one  person  to  three  acres  and  a  half  ;  of 
tiw  pfOtiaces  of  the  Austrian  Netherlands  296  to 
lha  MpUM  mile,  or  one  person  to  two  acres  and  a 

CifMrs  and  «f  the  dncby  of  LBxambouiig,  0$  to 
•qnai*  nnia,  or  naarly  odb  to  tan  ama.* 
Vacs  af  die  Almost  the  whole  of  this  united  kingdom  posses* 
aes  a  flat  surface,  with  scarcely  a  hill  on  the  greater 
part  of  it.  The  level  of  most  of  the  lands  on  tile 
northern  pnrt  is  helotr  that  of  the  &ca  thai  bounds 
it,  ivlicr  1  '<  L  at  the  highest,  and  is  only  pro- 
tected trom  inundations  by  such  powerful  embank- 
ments called  dike!!,  as  demonstrate  the  patient  per- 
severance  and  the  wealth  of  the  propridon-  la  tfaa 
southern  part,  the  Belgian  provimaa  am  ititttdf 
kwd,  Ibou^h  sufficiently  above  the  sea  not  to  omhI 
Aa  impaction  of  embankmenu.  In  the  porU  boida^ 
bug  00  toawrda  Ftaoea,  aipaoiaUjr  in  die  provinces  of 
LMfo,  Naniir,  aad  Laxaoiboarg,  iaduding  a  por- 
tion of  the  ancient  forest  of  .Ardennes,  the  surface 
ia  more  irregular,  in  some  parts  undulating,  itt  others 
hiily,  «pproaching  almost  to  moantwnoos.  There 
are  no  forests,  and  b«t  few  trees  in  the  northern  part*, 
except  willowF,  whirh  are  abundantly  planted  on  the 
side*  of  the  caual*  and  embankments.  In  the  ancient 
Belgic  provinces,  trees  are  more  frequent,  both  on 
the  bordaia  of  ibe  iiaida  and  aiwuid  iba  viUagM»  bol 
ai«  <biriraad»  aaoapt  ia  U^gaaad 
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it  wUI  be  readily  per-  >»«U-tk>nd* 


I,  Ibtt  ao  pieturesque  Mcaon  iediiplamd  1  but  ^ 
and  appcaranca  of  wibitannri  e 


forta  in  all.tha  vlUagM  and  thickly  planted  fiurms. 
gives  to  th«  tinveUer  pleasing  seoM^oos,  and  evioc« 
mo»t  powerfully  the  woodm  wbioli  InANiiy and  pM^ 

severance  can  achieve. 

No  part  of  llurope  enjoys  such  advonta^i  for  Hiwrt,  r«- 
dispensing  abroad  its.  more  bulky  productions  as  tbe"*^  ^ 
kingdom  of  the  Netherlands.  Its  navigable  rivers, 
which  are  connected  together  by  numerous  canals, 
lhat  serve  the  purposes  both  of  draining  aad  convey* 
•Dcev  intersect  the  whole  of  4be  northern  and  tbe 
mater  purt  of  tbe  aottthern  division  of  the  kingdoo, 
Tbo  pmcipai  of  tbaaa  ritanb  tiw  Bibu,  it  dnidod 
iato  two  btaediea  t  die  ModimmoM  of  these  takes 
the  name  of  the  Waal,  arri  aftrr  i  c  ct  '^^i  i;  the  water 
of  the  Merwc,  assutnep  iliu  hjiul.  M.iaa,  and  enters 
the  German  Ocean.  M  j  n  iihernmott  branch  of 
the  Rhine  is  divided  into  two  &ireanis,  one,  called  the 
Yssel,  runs  to  the  Zuyder  Sea,  tlie  otiier,  retaining  its 
original  name,  after  r«ceiving  thu  water*  oi  ibe  Lech 
and  tbe  Vecht,  disappears  in  the  sands.  The  Meuae, 
tba  nott  impoituit  river  to  the  Belgic  proviacaa,  it 
aatigdbla  tlnn^  tbe  whole  territory,  and  is  dia' 
Beau  or«Niaa^6aaaIJMettaaatoa«£trbaildU 
wWob  abonada  ia  thatvlmtty,  and  of  wbicb  dw 
^rovinoes  on  the  coast  are  wholly  destitute.  Tbe 
bheldt,  a  river  of  a  sboft  couri^e,  but  of  excellent 
naviputioii,  divide*  itself  into  two  brauche*,  called 
the  1  Lisi  and  West  Sheldt,  bctore  it  enter*  thu  Ger-  • 
man  O.  eaji.  The  Lya,  the  Dcnder,  tlie  Dylc,  the  Sara- 
brc,  the  Lc«*c,  the  Nethe,  and  many  others  of  smaller 
magnitude,  arc  tributary  atreoms  to  the  Meusc  or  to 
tbe  Sbcldt.  Tbe  Moielle,  though  it  tma»  tbe  boua> 
dary  of  this  kingdom  on  its  aainii  ■awam  aida,  anl 
is  highly  banafioal  to  ka  oonuMi^  pMtM  tbroagh 
no  part  of  it.  Tbare  ara  faw  lafcat  U  lUa  eooatry. 
Tbo  principal  is  that  of  Haarlem,  extending  over 
about  16,000  English  acres,  which  is  connected  with 
two  smaller  ones,  the  Dollart  hiaI  thi  Hiesbo*cii. 
The  interior  communication  by  water  is  so  great, 
that  it  employs  5700  barges  of  diftMBt  bwideSi  Mid 
upwards  of  15,000  boats. 

The  climate  of  this  kingdom,  from  its  vicinity  to  Climaiit 
tba  sea,  and  from  the  abundance  of  iu  rivers  and 
CHtals,  is  peculiarly  foggy.  1  n  summer  the  heat  is 
aMOHife,  Mt  UgUy  favourable  to  vegetadoa.  Id 
wintar  Aa  Aaato  are  oiually  very  satarab  and  ia  aaa» 
y«ai^  tbo  rivers  ara  so  iroaen  aa  to  bear  tba  cqpvey- 
ance  of  cannon  and  heavy  loaded  waggons.  Only 
the  most  scrupulous  attLt  ti  .1  to  clcanlitieis  can,  in 
any  degree,  protect  the  luhiiUitaiit*  from  tiic  dele- 
terious effect*  of  their  moiiit  atmofiphere,  and  willi  all 
the  care  that  is  exercised,  they  are  much  subject  to 
fevers. 

ibe  constitution  of  this 
in  tba 


narchy,  hereditary 

to  wtakb  tt|p  hami  

hririalafkfytbahKB 


coontiy  is  a  limited  mo>  Govtca- 
looM  of  Orange-Naaaaii,"*''' 
MBoaad,  In  caaa  ao  aMde 
TfaaUagCMbold 


•  9ea  HofiimmMA  veor  As*  SchrMelfair  181 6  iiw  GraveiiAage :  also  Slml-<m  aatdryikuMiig$  Btt' 
ekrivmmg  voii    het  Koningrt/l  Jer  Sfcderlandai  of  de  XVII  ntedertmtiu^  frvmiilH,  fawair  kit 

Groet-Ueriogdom  Luxmburg,  van  N  .  G.  van  Kampea.  _  Ilarlem,  1816. 
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Wwhwtodfc  M  £tM|an  croirD,  nor  mBovo  tbe  icat  of  gorenmeot 
~  '  Mk  of  ne  kingdom.   He  i(  uithorized  to  uke  tram 
8;ipo.OQO  gaUeM  aiHnMl]|7i  fiw  bb  owa 
■BoipedBsi 


Jodkul  Ad- 


He  ii 

at  die  expence  of  the  pubKe,  but  tbe  mm  CB* 
ptoM  OB  them  mwt  not  exceed  100,000  gnldeai 

anniKilly-  Ttiu  lu  ir  apparent  bears  the  title  of  Prince 
of  Oran^'e,  and  enjoys  an  income  of  1  ()ti,(XX)  guldens. 
Tlie  kind's  iniriorily  terminates  Oil  the  completion  of 
hii  eighteenth  year,  and  whiUt  under  that  ago,  the 
government  is  administered  by  a  regency  conslating  of 
the  member*  of  the  rnyn!  family.  The  executive 
government  it  vestcii,  li.u  with  many  rcitriction*, 
ariii^g  from  tbe  iudepeodeot  and  varied  constitution 
«r  tbe  eevwd  itate*,  b  tbe  king,  who  ii  commander 
of  the  araijr  and  unft  bet  tbe  power  of  dinMBMing 
pardon*,  and  wfaoie  ooment  ii  nec—ety  boib  lo  tbe 
laws  pa«Kd  in  the  Provincial  and  bi  tha  Geoenl 
A»Remblies  of  the  States. 

I'.arh  state  has  its  asscmhUej,  which  arc  convoked 
annually,  nr  more  frequently  if  deemed  neccs&ary,  hy 
the  rr.onnr<  li.  The  members  are  in  two  cl■^scs,  viz. 
Ill,  the  nobles  and  knight* ;  and,  '2J,  the  citizen*, 
«bo  elect  members  to  fill  the  vacaocie*  that  occur  fai 
tbeir  body.  With  the  aaeembly  of  the  citizens,  or 
bwn^KiB,  raata  the  bieal  adaiinistration,  and,  jointly 
with  dM  nobles,  the  powar  of  eBaotiaig  provincial 
km.  -They  appoint  comwitteai  fipom  metr  body  to 
attend  to  the  adminictration  of  justice,  of  tbe  reve- 
nues, and  the  expenditure :  which  committees  meet 
as  well  during  the  prom^alion  lis.  llie  ^essiim  nf  the 
states,  and  arc  tlie  me<'-ium  <if  intc  rcourfie  between 
their  eeveral  provinces,  the  monarch,  and  states-ge- 
neral. The  levying  taxes  for  provincial  purpose* 
is  executed  by  this  body,  who  carefully  guard  against 
the  imposts  they  levy  bieiog  made  to  fiUl  heavier  on 
articles  prodoced  in  the  other  aiatet  than  oft  ihoN 
pndoead  witbh  tbcir  owb  t  m,  without  each  pC8aa»> 
tloi^  tba  eoMOBt  of  Ibabbf  to  the  eoactmeol  wooU 
ba  trilbhdd.  A  aoanisMtry,  or  adidabltatar,  M- 
nbiatad  by  the  monareb,  is  joined  to  etch  aaaembly 
of  the  provincial  statr";,  and  has  considerable  powers 
for  superintending  the  execuliun  of  the  laws.  The 
police  ii>  managed  jointly  by  this  officer  and  the  pro- 
vincial stale*,  and  is  generally  conducted  with  judg- 
ment, economy,  and  §nat  ■ttaatioa  to  tha  Hbarty  of 
the  subject. 

Tlio  supreme  legislature,  or  States-General,  maeta 
either  at  BraMola  or  the  Hague.  It  ii  divided  inla 
two  cbarobaia.  Tba  upper  hoowooMlMa  of  not  lam 
than  (ortf,  mat  noea  tbao  aistv  manban*  wbo  an 
aftaabiaiadbyibeUag,  and  bofd  tbeir  aeaia  ftr  Hft), 
but  do  not  transmit  tbam  to  tha'r  heirs.  The  lower 
home  eonaists  of  one  hundred  and  ten  members,  who 
are  nominated  by  the  provincial  assttnblies  of  the 
difTerent  i.tatca.  The  members  of  tlic«e  t«o  bodies 
are  chosen  both  from  the  Dutch  and  Uel(j;ia[i  pro- 
vince*;  and,  a*  in  the  latter,  the  I'rcnch  ian|;unge  is 
used  by  all  but  the  peasantry,  their  debates  iire  con- 
ducted in  either  the  Dutch  or  the  French  tongues, 
according  to  the  part  of  tba  Uagdoai  of  wbicb  the 
•peaker  m  a  naUve. 

The  judicial  administration  is  in  an  inmailha  aiate 
aljpreicnt,  owii^  to  the  diArcnt  pnmaoea  having 
dflferent  systena  of  law.  The  legUativa  body  haa 
II 


been  seduloualy  employed  in  forming  a  general  codel 
which  shall  aa^baaaatbe  whole  kingdom,  but,  from^ 
tba  nriona  vaages  and  rigfata  of  anaiant  aatabliab- 
BMB^  wbkb  they  with  to  pntaat(  it  hm  baon  fiMiad 
toba  attended  wtib  abnoat  iaannmMtaiUa  diff  eulties. 

In  the  meantime,  the  aeenritiea  for  tbe  personal 
liberty  of  the  subject  are  of  more  practical  efficacy 
than  are  to  be  found  in  any  other  country  of  Lurope, 
except  in  Great  Britain.  No  one  can  be  arrested  with- 
out a  previous  communication  to  the  judge,  and  the 
prisoner  must  be  made  acquainted  with  the  charge 
against  him  within  three  days  after  bis  commitment. 
No  one  can  be  withdrawn  from  the  Judge  of  one 
district  to  ha  triad  before  that  of  another,  vitbout 
Ua  own  appeal,  or  at  laaat  bia  cooaanu  £varjja4g* 
nam  agaiaat  an  oAndar  atuat  apaciQr  tba  peaaaaar* 
tiela  in  tba  law  nndar  wbicb  tba  puntthnant  ia 
awaidad*  In  all  civil  cause*,  tlic  reason*  upon  which 
the  decirion  of  the  court  is  founded  mutt  appear  up- 
on the  fucc  of  the  judgment.  Euch  pruvince  Ims  it* 
own  court*,  both  for  criminal  and  civil  case.s ;  be- 
sides which,  there  is  a  supremo  c-iiurt  lor  the  whole 
kingdom,  denominated  the  Superior  Council  of  the 
Netherlands.  Equal  protection  is  extended  to  every 
description  of  religious  worship,  and  the  profeasora 
of  all  the  varioui  sects  are  equally  admiMiblc  to  every 
GtviJt  miiitary,  and  Jiidioial  paat,  and  may  aqjoj  Uw 
civic  and  ptMitieal  dignitiea  and  privileges. 

Although  equal  protection  is  granted  to  all  rail*  Bil|iiia 
gious  sect*,  yet  the  establishments  of  the  two  predo- 
minant confessionii,  whose  opinions  prevail  in  the 
northern  and  southern  parLs  of  the  kingdom,  give  to 
the  Catholic  and  the  C  uMnibtic  partie*  a  cotisider- 
able  degree  of  preponderance.  The  sovereign  it  of 
the  reformed  or  Calvinittio  profemioo,  a*  are  the 
greater  part  of  the  inhabitant*  of  the  northern  pro* 
vinces,  who  adhere  to  the  catechism  of  llcidelburg, 
and  tbeeouGtaaion  of  Dort,  and  an  r^uiated  by  pa* 


andainioda.  In 
andisHaarlt 


ossolu- 


Utnebt  ia  a  Catholie  airbbbihap^  ■■d  in"  HaarieBi  n 
biibop.  The  rdigion  ofalmoBtthe  wbole  inhabit- 
ants of  the  southern  provinces  is  the  Catholic,  to 
which  they  are  most  rigidly  attached.  They  have 
one  archbi-Ouip,  four  bi^hups,  and  more  than  three 
thousand  priests  ;  although,  since  these  provioccs 
were  formed  into  one  of  the  French  departments, 
their  number  and  emoluments  have  considerably  di- 
niniabad.  The  universal  uderetion  which  haa 
long  prevMled  in  the  northern  part  of  thiaJuagdoaa 
baa  familiarised  it  lo  the  most  bigotted  mmttgn  vF 
tha eataUiabad dmicb (  bottlnibB 
wbon  it  baa  onlj  baan  introduced  abioa  tba « 
tion  of  the  French  empire,  it  has  bean  moat  strenu- 
ously opposed,  especially  by  the  ecclesiastics,  and 
it*  establishment  has  caused  in  tome  places  tumultb, 
and  in  others  great  dissatisfaction,  which  is  by  no 
means  yet  i  enioved.  The  practical  enjoyment  ol  re- 
ligious toleration  in  the  Belgian  provioce*  is  indeed 
even  now  rather  to  be  wished  than  expected. 

The  inliabitants  of  tliis  kingdom  are  descended  origm  *nd 
from  three  different  races,  and  even  now  discover  ch«r»o«  of 
theae  diffierencet  which  tbqr  bava  darivadiroai  their  Vtet**- 
origin.   The  peopla  of  HoUnd,  ZaalaBd,  Utnebt, 
Guoldcriaod,  Overviscl,  and  Drentba^  W«f. 
viao  origin,  probably  daacaadcd  froai.dM 
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Ivatti,  aad  speak  »  iat  Deutsche,  or  Low  German 
iMiguage.  Xhfljr  are  more  pr ockn  t  than  acUre,  tbeir 
niedi  aore  emeettlMO  caMiprehensivc.  Thejr  unid- 
Ijr  raioa  alowij*  but  aeciurateljr.  Thejr  am  ceawH 
niol,  pradent,  and  deeidy,  bat  too  eagar  Tor  mib, 
aad.  by  tbc  prcwpect  of  it,  can  alone  be  etimowted 
to  deeids  oi  daring  or  adventure.  The  people  of 
Friesland,  Groningon,  and  the  islunr's  of  the  ocean, 
and  the  Zuyiier  Sea,  nru  dt'sci uiUd  from  ihe  Frisi. 
The>' diftL-r  Irom  llit-  HoHaiultT.-.  in  their  languaj^c 
and  drew,  and,  unlike  ihem.  are  tuore  addicted  ot 
agriculture,  to  the  rearing  of  cattle,  and  to  the  (itb- 
eries,  than  to  navigation  and  commerce.  The  south- 
ern provinces  are  inhabited  by  the  descendants  of 
the  WallooQi,  a  braooh  of  the  ^teat  Germwi  family, 
whoae  habile  tbej  etttl  hi  m  great  dagree  retain  ; 
though  they  have  becooao  tUMMnriU^  ftcnchlfied, 
and  whose  InngnAge  is  a  dialect  of  the  German,  but 
differing  materially  from  that  spoken  citlicr  by  the 
Hollanders,  or  tlic  people  ol  Westphalia  dtul  Lower 
SttXPny. 

Few  countries  have,  according  to  their  extent  and 
population,  more  institutions  for  the  protnotion  of 
iearntng  than  are  to  be  fnund  in  the  Netherlands. 
There  are  six  universities,  y  fi-  Luyden,  Uirocht,  and 
GfOoh^es*  io  the  aortbcra,  and  Louvain,  Ghent, 
and  Liege,  in  dw  eoutheni  prorioces.  Besides 
tbeae  are  theatlieBeviiw  of  Aeuterdan,  Middlebwg, 
Dovcnter,  end  Dooraidi,  and  105  publie  grammar 
schuolis  tor  classical  instruction,  in  which  is  kept  alive 
that  taste  for  literature  which  formerly  produced 
soaic  of  the  best  editions  of  the  writings  of  antiquity. 
In  tl>c  ncirtlicrn  part  of  the  kingdom,  the  instruction 
of  tijL  lijvvL  i  classes  is  amply  provided  for  by  nume- 
rous well  rejjuJitted  burgher  scbouli,  in  which  gra- 
tuitous education  is  extensively,  almost  universally, 
dispensed,  and  the  oew  syttem  of  mutual  instruction 
generally  adoptad.  In  the  southern  provinces,  the 
edocattonof  toe  yoor  is  much  acgleetea,  but  the  pM> 
Mot  goeewMwac  has  pledged  iMf  to  raoMdjr  thb 
evil,  and  it  ttiupg  Mepe  tat  that  poraoee. 

The  freedoot  or  the  pma  m  tnis  kiogdom  was,  at 
tta  first  eBtnblisliincnt,  without  re  tr:i '.;  r:  ;  but  the 
vicinity  of  Unutsels  to  France,  the  grcni  number  of 
those  Frenchmen  who  nere  dissatisfied  with  the  re- 
storation of  the  ancient  monarchy  that  took  up  their 
residence  there,  und  ilie  attempts  made  by  them  to 
spread  disaffection,  on  tiie  ground  that  religioua  to- 
leration was  incompatible  with  the  righte  of  the  Ca< 
tbolie  Churcb,  compelled  the  Government  to  place 
tbeaaaller  enirict  which  issued  from  the  preao  uadcr 
iiMid  liHrhtieBi.  lliese  raetriciioae  do  ant  tk- 
tend  to  wotlce  eontaining  more  than  foar  dieeiej  and 
larger  works  may  be  published  without  any  previous 
licence;  but  the  authors  and  publishers  are  amen- 
able to  the  tribunalsi  for  tl  :  :r  <  intents,  if  they  are 
judged  to  be  treasonable,  iK.'diuous,  irreligioiu,  or 
immoral. 

In  the  most  remote  periods,  the  Netherlands  were 
distinguished  by  their  manufacturing  skill  and  in> 
dnilry.  Under  the  Romans,  the  iohabitaoU  of  Ar- 
*  aevtral  other  Flemish  citica  were  calebnied 
eachMha.  AtabMrpo- 
ror  tJiarlimiBgntj  a  pwMW  af 
lalbf  Mat  to  A*  GUiph  of 
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Bagdad,  Harun  al  RaM^id,  was  deemed  to  display  NtdwrlHi'i. 
the  OHUt  curious  specimens  of  the  industry  and  •kill^<"S'^' 
of  the  Western  World.  In  the  instructiiMi«  of  that 
Moaarch  (CapHtUar,  de  mUit  Brgm  JFVHNcanm), 
It  appeare  that  at  Licj^  and  other  dtiet  of  tbe  Ne- 
therlandi,  very  extenmve  raantifiictories,  both  fr^  :ii 
flax  and  wool,  existed,  iit  the  dyeing  of  which  mad- 
der and  kermes  berrit•^  were  ust  J,  and  ncre  forbid- 
den to  be  adulterated.  'Hie  ancrr-rt  tnr.ditinn  of  the 
manuiactoi ICS  of  the  Ncllierlumli  ]>cfiili.i?lv  iiili- 
rtjtinp,  because  it  i.-i  lo  them  that  we  and  the  rest  ol 
Europe  lire  indebted  for  the  first  rudiments  of  those 


arts,  which  have  since  been  so  widely  ex  tended  in  En| 

d  Hollant 
ifrooa  the 


lor  the  pndoction  of ' 
liodi  wder  the  Empei 
fiaa  Ihiea  and  of  w«wli 


land,  Scotland,  France,  Germany,  and  Holland,  fn 
the  timo  of  Charlemegpe,  it  appeare  f 
colleetioB,  and  fren-  the  Hinma  Mmatltrii  Sahuf 
rientit,  that  irOD  wm%  goUMd  mkfw  worfc^  cnbrud- 
ery,  arms,  hone  fbrnfture,  and  variotis  other  articles, 
were  extensively  manuructui  i  !     'V\.:  <  irliest  Tleio- 
i*h  fabrics  were  llioso  of  liuua  ,  aad  as  early  as  the 
year960i  free  marts  were  eitabliidied  in  several  of  the 
cities,  to  which  gn  at  numbers  of  merchants  from  fo> 
rci)(n  countries  periodically  resorted.    The  present 
State  ot  tlic  iinen  manufactory  is  by  no  means  flou- 
rishing :  but  large  quantities  of  the  finer  kinds  from 
flax,  of  tbeir  native  groertht  if  eupplied  by  the  inha- 
biunu  of  this  kingdom,  and  b  cvervwhere  meet  hkh- 
Ijr  eelecnad.  The  fiaeet  wa  and  the  beat  bleaeb< 
erioe  are  at  Haarlea»t  <helie«t  linen  b  wove  at  Her> 
zogenbascfa,  Eindoven,  and  some  other  places ;  but 
some  fine  linen,  spun  in  Westphalia,  is  mixed  with 
that  of  those  places,  and  when  bleached  in  Holland, 
is  not  distinguishable  from  it.    7'be  curious  manu- 
factory of  thread  lace  originated  in  this  country,  and 
■till  dkitioguisbes  it.    The  best  is  that  of  Brtif'els 
and  Mecklin.    In  the  former  city  and  its  vicinitv  it 
OBCe  jjave  employmetit .  to  more  than  14,000  per* 
aeoa  ;  and  at  one  period  the  exports  of  goods  fabri« 
«aied  in  Flendenij  frotn  flax  of  their  oera  groerdi, 
aawnatad  to  more  thao  L.S,00tMXIO  SiceliDg.  The 
woollen  nannfiMloriee  of  Flanders  were  in  a  flourish- 
ing state  at  early  as  the  year  980,  but  were  most  ex- 
tensive from  I'll   f  ,,  clftb  to  the  Fixtcenth  century. 
In  the  city  of  i.ouvain,  in  the  year  1:S17,  there  were 
•iCXX)  looBis  for  weaving  woollens.  Briisjt  Is  and  Ant- 
werp employed  an  equal  number.    Cllierit  wn";,  how- 
ever, the  most  distinguished  city  for  its  fabrics  both 
of  wool  and  dax,  and  at  that  period  employed  40,000 
looms.  When  called  upon  to  take  arms,  the  weavers, 
under  the  banner*  of  their  trade,  mustered  16,000' 
■wn.  Ypcea  ooMahed  4000  loomi.  Brugeewoathe 
MoraboiMa  aad  cwtnl  poiat  9m  tba  cemneeet  of 
half  Europe ;  but  the  ritnntbn  wae  dtanged  for  that 
of  Antwerp  in  1478,  which  continued  to  be  cue  of 
the  most  flourishing  cities  nf  the  world  till  the  hn^ 
ginning  of  the  cixtecnth  century,  when  tlie  tyr.mny 
and  fanaticism  of  Philip  the  Second  of  Spaiii  inflict- 
ed on  the  I'Icmish  provinces  the  most  distressing 
suflierings.    The  great  prevalence  of  goods  made 
from  cotton,  the  improvements  that  have  been  made 
in  machinery  fiir  apinonig  thread  from  that  sub* 
atance,  an  well  as  from  flax  and  wool,  and  Ihe  long 
war,  whiah  anqiandcd  a  great  portioa  of  the  etpint 
a  very  injuriooa  eflbot  oa  the  mano- 
of  (hb  klBgdomi  hat  (hej  (till  oiwoed,  both 
I 
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9i«th«itabii.ia'tlie  nanilten  of  people  to  wtam  tbey  give  emo 

^■^'V'^^  ploymeiit,  anil  in  iIil'  excellence  of  thuir  produc- 
tions, tliodc  of  any  other  couuljy  of  Europe,  except 
the  Brltl^h  Jouiir.ions.  Woollen  goods  urc  txteiiiiveiy 
pruduccd  in  Vtrvicw,  Eupeo,  KoilinioaC,  Leyden, 
and  Utreciu,  unJ  In  smaller  quantities  in  many  other 
places.  Cotton  articles  are  made  principally  in  Brus- 
odi  oad  Anuterdain.  Silk,  Uiough  on  the  decline, 
u  worked  at  Uoaricok  Leathor  an  eKceUcot  q^ua- 
liiy  is  prodgcod  at  Li«g«  moi  MaHtricbt.  Tobaooo 
and  snuff  are  manufactured  at  Amsterdam  and  Rot* 
tcrdam,  in  which  places  24,000  persons  are  occupied 
in  that  ir:iili-.  lu  Amsterdam  are  !>t!vt[ity  !.u^ar  re- 
fineries, in  ilotterdani  eighteen,  in  Dan  lutilve,  and 
•ereral  in  Antwerp,  Ghent,  and  Ostend.  Iron  goods 
are  produced  in  many  places ;  but  the  cutlery  made 
at  Namur,  and  tlie  arms  made  at  Liege,  are  pecu- 
liarly valued.  The  earthenware  of  Delft,  formerly 
BO  celebrated,  has  been  almost  svpersoded  by  the 
Engjiab  potteriea.  Hw  quaatitj  of  pipes  for  soiok- 
ing  tobaooo  pradaead  in  ihia  ooiutry  is  so  grtat, 
that  \n  the  town  ot  Gouda  atooo  tbeir  fitbrioatka 
ctuployb  more  tlian  5000  person*.  The  breweriea 
arc  both  tiu.ncrous  am!  i m  a  I  ir^'v  '  ale,  but  are 
inferior  to  tha  dittilierics,  whjcii  luiiiLtli  a  corn  spirit, 
when  flavoured  wit]t  juniper  berries,  well  known 
throughout  the  world  by  the  name  of  Geneva  or  sin. 
The  greater  concerns  of  this  kind  arc  established  at 
Scheidam,  at  RottORUuilf  Amsterdam,  and  Wcesp. 
That  which  is  mad*  It  the  latter  place  is  said  to 
htm  tlw  paeuliar  pmpaMy  of  |pnserving  iu  quaUtiaB 
ia  tin  hollait  duulw,  «ad  w  largely  exported  to 
the  East  and  West  Indiiat 

A^rkubuK.  The  agriculture  of  tha  Icfaigdom  of  the  Nether- 
lands, which,  even  in  the  oorthcm  pon'  n,  ti  .it  was 
.  formerly  the  Suvcn  United  Proviucus  u  more  the 
foundation  of  its  wciltli  than  eitlu  i  i.iai  ;iUctures  or 
navigation,  deserves  the  man  clo&c  cxamiualion,  aad 
merits  more  detailed  accounts  than  our  limits  will 
aUow-  As  this  northern  part  is  principally  a  oautt- 
tij  of  land  redeemed  from  the  sea,  it  is  naMniUf  tf* 
pwipriatad  chiefly  to  the  gioirthftf  the  TatiBB>|i— 
wboM  pfodooe  affinde  aiHtwaiioe  for  taimied  caula^ 
and  the  pro6t  of  which  is  derived  from  the  butter 
and  cheese  that  these  cattle  yield.  The  ^n  land 
of  Holland  is  insufficient  for  i-^  i  c  ti^umption, 
but  the  productions  of  the  dairy  aiiurU  umple  means 
for  purcha-ing  ihv  rerjuisito  (juuntilics  of  ^rain.  'l  liu 

1i0gf,  cows  of  this  district  are  fine  cattle ;  and  though  they 
do  not  yield,  on  on  average,  so  large  a  quantity  of 
milk  aa  many  of  our  English  cows,  yet,  from  the 
butler  and  cheese  they  produce,  it  seems  to  be  of  a 
better  fnalily.  Xbeaamieitof  Mr  Van  de  Poeato 
aooe  qmeriM  ef  Sir  Jobs  Sbieteir  sute.  that  the 
quantity  of  milk  from  each  cow  uveru^eH  about  three 
quarts  daily;  that  the  annual  produce  of  each  cow  is 
calculated  by  the  Couiiniltec  of  Agriculture  of  tlie 
Province  of  Soutli  Holland  at,  78  pounds  of  bntier, 
and  ISO  pounds  of  cheese.  During  the  winter 
monllii  the  cattle  are  led  with  bay,  turnips,  carrots, 
,  giains  from  the  distilleries,  linseed  oil  cako,  and  baar 

meal,  and  are  ooofined  to  tbeir  stalls.  In  the  sum- 
mer months,  soiling  or  ilaU-f«eding  is  not  practised, 
but  tba  cattle  eve  gFMnd  dn  wd  night  in  the  nwa* 
den.  The bidb  nw uMdwr the  purposes  of  pro> 
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pagation  from  the  age  of  one  year  and  a  balf  to  twoWcOsiMs, 

yeiirs  and  a  half.  At  reaching  that  age,  they  are  no  -*^,'**»p» 
longer  so  employed.  The  whole  ottsprinp,  beinq  thus 
derived  solely  from  y  oung  taales,  are  considered  to  be 
more  valuable  th.aii  could  be  obtained  by  a  difierent 
plan.  In  the  management  of  the  dairies,  both  from 
the  niiiking  the  cows,  and  through  every  subsequent 
operation,  the  most  scrupulous  attention  is  paid  to 
cUanliness,  and  tbis  atteation  is  viafliie  in  all  tbe 
uiaosUs,  as  well  as  m  the  tanpentm*  wUcb  is  BHin- 
Miiied  ia.  th«  boossa,  and  tb*  stale  ef  neatnem  ex- 
UUted  in  the  stalls,  the  liner,  and  on  the  bodies  of 
the  animals.  The  butter  of  Holland  is  made  wholly  of 
creum  ;  the  churniiig  iit  commnnlv  perforrawl  by  verv 
simple  niacliinery,sct  on  motion  somoiimcsby  uhor*e, 
and  often  by  two  dogs  ;  in  the  progress  ot  makiug, 
frequent  washings  are  used,  and  it  is  preserved  solely 
by  being  well  salted.  The  butter-nulk  is  applied  to 
feed  calves  or  to  fatten  pigs,  and  tbe  iiliimiued  miilt 
is  eoDverted  into  an  inferior  kind  ofcbesse. 

AUbough  tbe  greater  part  of  the  s^rienllaral  el>AnAbH«Si 
tetrtjan  of  Holland  b  directed  to  dairies,  and  thet"u>di]r. 
ftlteoing  of  cattle,  yet,  on  receding  from  the  coast, 
and  reaching  the  ware  i  Ii  \.iicd  lands  towards  the 
Gerrauu  irontier,  the  liuiUuiiury  assumes  ibe  charac- 
tLi  1  that  of  tlie  midland  counties  of  England  ;  but 
Willi  such  variations  as  are  adapted  to  the  soil,  cli- 
mate, and  habits  of  tbe  people.  On  the  banks  of 
the  Rhine  in  Guelderhud,  as  well  as  in  the  proviBee 
of  Utrecht,  the  arable  husbandry  is  judielBMij  eOB- 
ditcted.  Tbe  BsaMMe  ie  pfeaetved  wilbfliaaitemb 
Ibe  ploughing  well  eicetiled,  ende  geed  retatlea  of 
Oropa  fbUo»«d.  On  some  of  tbe  lighter  soils,  the 
land,  when  cleaned  and  manared,  is  sowed  in  May 
with  buck-wheat-  This  crop  is  harvested  in  August, 
iNhen  rye  ia  sown  on  it  ;  and  after  the  rye  is  carried, 
wliich  is  usually  done  in  the  succeeding  .'uly,  tur- 
iiips  are  Miwed.  'i'lieland  thus  pruduc£«  tliree  crops 
in  two  years.  On  the  stronger  soils,  tbe  usual  ro- 
tation is  beans,  wheat,  clover,  and  oats;  and,  on 
tbe  most  tenacious  of  all  the  s>oih,  ihcy  precede  the 
beapa  bj  •  whole  year's  deaa  fiiUow.  losucb  soils 
tbe  pvadeoeof  mnr  Jwrveais  rueeds  those  of  fiw 
barvesta  when  die  fidlo»  b  emitted.  During  the 
existence  of  tbe  Conttoeotal  System  of  Buonaparte, 
the  culiiv,iiii.ii  'iT  fill). Il  l  ij,  r,\  beets  of  different 
kind  for  making  bugar  was  introduced,  and  extend- 
ed over  large  surfaces;  but  the  return  of  pence,  by 
which  the  ports  of  the  Continent  were  opened  to 
those  productions  from  the  western  ivorld,  created  a 
competition,  which  the  Dutch  husfoandmeil  were  utt< 
able  to  withstand,  and  the  cultivatoie  of  tbaw  etifci— 
lurae  beeome  inrelsed  ie  fnoai  distsen. 

The  agrieultnre  ef  the  setuhem  dlvMoa  of  Ae  ' 
kingdom,  formerly  the  Austrian  Netherlands,  is  pe- 
cuUarly  interesting,  and  coeducted  upon  plans  re- 
plete with  economy,  and  productive  of  the  mont 
uniform  and  beneficial  results.  The  land  of  l-'ian- 
ders  was  not  naturally  fertile;  on  the  contrary,  the 
({iiality  of  it  is  merely  such  as  to  admit  of  iertili- 
eatieOt  bf  a  series  of  operations  more  or  less  ex- 
pensive  and  laboriouB.  Where  cultivation  has  aot 
been  extended,  die  soil  paoduces  nothing  btit 
beeib  -eed  fir.  Ae  tbe  property  ef  siicfa  lands  asnr 
be  aeqeind  fw avety       siiib,  maejiiidivUMli 
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NcilicflMd*.  hav8  alioapted  to  bring  portions  of  it  intft 
~  ~  '  tkm,  iNtt  haw  dmoct  uniformly  found  tlw  expvc* 
of  dong  w  £ir  exceed  tbe  value  of  the  produce  thtt 
«M  te  dnnni  ton  h.  AbM  If  mo^  to  wlum  «• 
we  Mebted  far  mm  Tiltnble  eonmiftimleMioiw  en 
the  subject  of  Fkoiidi  agriculture,  ohstrves,  "  What 
land  is  ciiltiTated  in  the  Campino  of  Brabant,  ia 
owing  to  the  religious  houses  founded  in  it,  etpecial- 
ly  10  the  two  great  abbeys  of  Tongerloo  and  Ever- 
bode,  Their  uninterrupted  duration  for  fire  or  six 
buadred  years,  and  their  indefatigable  industry,  have 
OoafBarad  the  barren  harsh  sands,  and  rendered 
mmj  putt  of  tlien  higUy  productive.   The  me> 


if,  u  it  occasionally  happens,  it  b  mflferod  to  Itud  ^ 
•Mtbar  year,  it  will  jield  one  heavy  crop,  and  after- ' 
mtd$  good  peaton  f»  cattle,  dll  it  is  ploughed  up 
to  nOMVO  the  aeed  of  wheat,  which  usually  follows 
ft.  Tfce  ordinal  strength  of  the  planu  which  yield 
such  abundant  nourishment  is  due,  undoubtedly,  to 
the  care  taken  in  pulverizing  the  soil  by  frequent 
ploughings  and  harrowings,  to  the  careful  cxtirpa. 
lioa  of  aJl  weetls,  and  to  the  copious  stores  of  ma- 
nure, and  iu  complete  amalgamation  with  the  soil ; 
but  the  successive  harvests  which  the  plants  yield  is 
attributed,  and  with  apparent  probability,  to  the  top. 
dreaiines  which  are  bestowed  upon  them.   The  to^ 


thod  tbajr  fylUom  k  siniplo  and  uniform  ;  they  never  drc»ting«  adraioinered  to  the  youog  clo««r  constst* 
uadoftah*  la  oakifate  nan  of  tMe  baneo  aeil  tian  either  of  loma  yafd^dnag,  liDe>  pigetms'  dung,  or 
dMy  haaa  taRctcnt  maiHire  ftr ;  wldoai  wmt  thu   Midi  or  native  Mrf-ealies,  and  fs  laid  on  as  »non  as 


five  or  six  bunders  (fifteen  or  eighteen  acres)  in  a 
^ear ;  and  when  it  ia  brought,  by  labour  nnd  manur- 
ing, into  a  i>tste  capable  of  producing;  suftieient  for  n 
family  tu  live  on,  it  is  let  out  to  iurmcrs  on  cany 
terms,  after  having  built  them  comfortable  habita- 
tUNH.    l-'rom  ti)e  undoubted  testimony  of  the  histo- 
rians of  the  Low  Countries,  it  appears,  that  the  cul- 
tisatieo  of  the  ^eate^t  part  of  theae  rioti  pranBcn 
Moh  it»  rise  from  the  self-same  tamm,  800  or  lOOO 
ywM  teek»  wImd  iliey  were  in  a  Btaaiiar  ooe  eoa- 
tiaaed  fiMM."  Aldiough,  Iran  Ae  deatraetton*  di»> 
perasea,  or  dladnution  of  the  religion*  conmnaMei, 
by  die  Frendi  Revolution,  the  process  oTredahidBg 
Mher  parts  of  the  bcat  tm  has  bean  suspended  or  ren- 
dered lunguid  ;  >'ct  the  excellent  agricultural  prac- 
tices, which  a  long  series  of  years  had  ingrafted  in- 
to the  minds  and  habits  of  the  tiug^ish  peasantry, 
have  been  adhered  to  Hitli  a  tenacity  that  is  obvious- 
ly dittinf;u!sh!ibiera  all  the  other  customs,  as  well  as 
in  the  matinerg,  dress,  food,  and  religion  of  the  peo- 
ple-  liesidea  tlMt  general  system  of  eoooengr,  wakh 
ia  indispenaabk  to  the  success  of  all  cfliirtSi  and 
whioh  there  enten  into  the  rainuteat  detaib  of  thdr 
hMbandry,  die  two  great  objects  wllieh  eeetn  to  be 
ainaed  at  in  all  their  operations,  are  the  iucrcs-e  of 
those  crops  which  aft'ord  sustenaticc  for  cattie,  utid 
the  careful  preservation  of  every  substance  that  can 
be  converted  into  raanure,  and  returned  again  to  tlte 
land,  to  renew  its  exhausted  fertility. 

Tbo  foundation  on  which  the  agricaiture  rests  is 
the  cultivation  of  clover,  which  seems  indigenous, 
•inoa  aone  of  the  moat  ancient  records  notice  itft 
{atnidaation,  but  speak  of  it  as  familiariy  ai  of 
iHf  or  oati.  It  ii  oiolMbly  fton  this  coaauy 
thai  the  phart  in  qoeawm  ha*  bam,  thoagh  bat  n- 
cmtiji  tImAj,  ma  Mthetto  pariially,  introduced  to 
the  adoBdoB  ef  the  flvniete  of  Germany,  France,  and 
Great  Britain.  The  clover  in  Flanders  is  tawed  in 
ereiT  sort  of  grain,  in  wheat,  rye,  ar^d  winter  barley, 
in  the  siirinc  nf  the  year,  when  the  blades  of  those 
plant*  have  acquired  a  growtll  of  three  or  four 
loehea:  and  with  oats  and  summer  barley  at  the 
aame  tine  with  those  gecdfi.  It  is  also  often  sowed 
with  ihx ;  and«  ia  general,  the  crops  grown  between 
those  pfamt*  am  aere  luxuriant  than  when  sowed 
widi  the  oeiaaliB.  R  ftequently  happene  when  eow» 
clover  yields  a  heavy  crop  a  few 
•own,  two  (till  Dwre  abundant 


the  plant*  begin  to  extend  themselves  over  the 
ground.  Sometimes  the  plaats  arc  refrched  w  ith  a 
liquid  manure,  which  will  be  hereafter  noticed. 
These  manures,  though  administered  to  the  clovers, 
as  far  a»  they  can  he  obtained,  arc  found  ftr  inferior 
in  powers  of  fertility  to  that  substance  which  is  moat 
generally  used,  and  whose  effects  (brm  the  theme  of 
the  praises  at  all  who  have  witneaied  the  Bdglan 
husbandry.  The  tar^ailiaa  of  Holland  are  mwed 
by  hand  on  tba  dofoa,  in  ^entities  varying  from 
^hteea  to  tWM^  huihels  to  the  English  acre. 
Tata  anaall  quant tty  prodoccs  a  most  surprising,  ar.d 
ahnost  magical  eiect.  Within  a  (lw  weeks  at^cr  it 
is  sown,  a  field  where  none,  or  but  ."flight  straggling 
plants  are  to  be  seen,  becomci  covered  with  ;i  most 
abundant  herbage.  The  paru  of  a  tield  sowed  with 
these  a-shc.-i,  at  the  first  mowing,  show  their  efficacy 
in  a  most  striking  manner,  the  clover  being  fre.- 
quentiy  a  foot  higher  on  such  part*  than  On  thON 
where  its  sowing  has  been  omitted.  Thaaa  adiei 
are  fiiaBd  niperior  ia  effleaCTto  MMb  aa  are  aiade  Aoat 
the  tacf  eoannonljr  died  <«r  fiiel  in  Flanders,  in  ao 
mncfa,  that  one-tmrd  of  the  quantity  is  deemed  to 
afford  as  great  productiveness.  We  have  no  ana- 
]\:-'-  nf  the  turf-ashcs  of  Flanders,  by  which  we  can 
lunu  a  comparative  estimate  of  the  proportional  sub- 
ftances  which  create  so  va».t  a  difterencc  between 
the  vegetative  faculties  of  iheoi  and  of  the  turf-asbea 
of  Holland.  The  latter  have  been  carcfullv  analya* 
ed  by  Mr  Brande,  Secretary  to  the  Royal  SocwQr 
of  Laadan,  who  fliuad  tbem  to  oontaln 

Silicious  earth,       .        >       tt  fOHi, . 
Sulphate  of  lime,  .  IS. 

Sulphute  nnd  muriate  of  aodlf  ,  6 
Carbooate  of  lime,  •  40 
Oxida  of  Ifoi^  g  . 

"Is 
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100 

These  aahei  ara  brought  fifom  Holland  by  the  ca- 
nal* to  BnMMl^  llrom  wnenee  they  ara  conveyed  by 
land  eanitte  to  the  difbent  funu  where  they  are 
appHed.  Long  practice  has  so  convinced  the  Fle- 
mish niiLnciT  of  their  benefit.  ''i:.t  a  common  prn- 
verb,  in  the  patois  of  the  country,  may  be  thus  trans- 

•*  He  HiBt  Inqis  nbet  fhr  bb  clover  paya  no- 
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Krttelwfc'fliing.  bot  he-wbo  duet  it  not  pay*  dooUe."  They 

■»  <      arc  frequently  fetched  front  the  canal  by  penons 
who  have  to  carry  them  forty  or  even  6hy  miles  by 

Ir.iul, 

Mmuir.  i      ^Ijiiiidance  of  clover  proiiuccd  Iroin  the  soil 

ol'  I'laiuicrs  enabk«  the  cultivator  to  iiiaiiitaia  a 
^reai  liUiuber  of  catlie,  priucipully  cuw.<t,  whose 
dunf^  is  managed  with  an  attention  unci  care  that 
is  highly  worthy  of  iroitatiwiy  and  contributes  to 
matiuun,  in  a  state  of  bigb  ArtOUy,  that  soil  which 
yielda  the  moat  «xhfciiatiqg  crapa.  "  Tlw  iknaen*" 
aaja  tbe  ASM  Mann,  Mppfjr  the  want  of  itnnr 
in  the  folloiHog  manner :  The  p^  or  loda,  which 
are  cut  from  the  heath,  are  placed  in  the  stables 
and  co«'->tal!s  iis  litter  lor  the  cattle.  Tlic  ground 
under  tlitoi  is  dug  to  a  certain  dcjjtli,  so  as  to  ad- 
mit a  considerable  (luantity  ol'  these  peat  sods,  and 
t'cuih  oue«  are  addird  as  the  feet  of  thr;  cattle  tread 
them  down  into  less  compass.  'I'lie.'ie  compose  so 
many  beds  of  manure,  thoroufhlj  impregnated  with 
the  urine  aad  dnag  of  the  catue.  Thismisture  pro- 
duces «  wmpatt  of  cxoellent  qw^ity  for  fertilising 
ground  when  eon  b  to  be  aown." 
The  mam.  ulque  pimctioe  of  the  Ilaiih  cultiva- 
-  tors  is  tbe  appUcatim  of  liquid  nienore.  tTnder  the 
farm  buildings,  large  reservoirs  ore  constructed,  in- 
to tvliicii  the  draining  of  the  dung,  the  urine  of  tlic 
cittlc,  and  the  c  j:-tLiiit  of  the  privies,  run.  'i'liis  re- 
ceptacle is  divide*!  by  rails,  s-o  as  to  prevent  any 
more  .solid  substances  from  coming  into  that  part 
where  the  pump  is  placed,  by  which  it  is  raised  from 
the  reservoir  into  the  carts  that  convey  it  to  the 
rielcl.".  The  Ucfuad  in  these  receptacles  Lt  commonly 
increased  In  cmcacy,  by  throwing  into  them,  for  ao- 
luliooi,  large  anantities  of  rapOHwke.  Tbia  liquid 
oiaottre,  ettricbad  by  oiUcake  io  propotrtion  to  the 
purse,  or  the  spirit,  of  ttie  proprietor,  is  spread  over 
the  land,  sometimes  by  hand ;  and  by  habit  the  work- 
men  have  acquired  the  tact  of  distribuiir  l'  it  .  qually 
and  in  previously  prescribed  proportions  over  a  whole 
tietd.  More  commonly  it  is  conveyed  to  the  fields 
in  large  caslu  on  wheei?,  to  tiie  bung-hole  of  which 
h  appended  a  wooden  shoot,  narrow  at  the  top  and 
broad  at  the  lower  axtremity,  which  spreads  the  sub- 
alanee  e^imdl^.  For  the  flax  and  rape  crops  this 
manure  is  noet  libendiy  uted.  The  quaatity  of  tbia 
liquid  applied  to  an  acre  of  flax  is  oonunoitly  aboot 
USOO  gallons  of  English  beer  measure,  in  which  about 
inoo  rape-cakes  of  three  pounds  each  have  been 

dijsoIvLd. 

i'roductior.f.  country  in  Europe  provides  from  its  soil  so 
grent  a  quantity  of  sustenance  fur  iis  inliahitaiits,  CO 
targe  a  surplus  of  food  for  exportation,  and  such  va- 
luable coiiiniodiiies  to  exchange  for  articles  of  fo- 
reign growth,  m  Flanders.  Besides  wheat,  rye,  bar- 
ley, oats,  pease,  beans,  and  buck-wheat ;  madder, 
rape-seed,  hops,  tobacco,  clom-aecd*  mosurd-aetd, 
iitt,  hemp,  poppy«cil,  and  aone  other  pradttetloo^ 

.  are  caiMd  benaMally»  both  Ibr  homa  coaanwpliBit 
and  for  exportation.  At  tbe  {nhahttanta  are  in  every 
tiling  aier-L  :  i  innvation  or  improveii/cnt,  iJie  hu- 
[)ifcai«.ijl!i  ot  hu.-Ui.ruiry  arc  in  a  rude  Mute,  and  very 
little  variation  ii  made  from  the  exni^ples  tet  I  , 
their  ancestors  some  centuries  a^o.    The  various 

•  inachaica  OMtl  ia  England  for  ibndgb^  aniDal  Ib> 
10 


bour  in  hmbaadry  are  wdtiMNni,  and  dw  aae  of  hu»HiAsiisiifc 

man  beings  in  many  operations  is  still  retained  diera, 

for  whidi  horses  and  machinery  are  adopted  with  • 

us.    The  same  aversion  to  innovate  i^  seen  in  the 

management  of  the  cow.»,  ihe  »hcep,  and  tlie  pig< ; 

the  races  not  having  been  improved  by  crossing  as 

in  some  other  countries.    The  horses  hcem  to  have 

drawn  more  attention,  and  the  race  commonly  seen 

ia  excellent  for  agricultural  purpose*,  and  for  the  road* 

The  mines  of  this  kingdom  form  but  an  incooiI'Mieis. 
derable  portion  of  iu  wealth.  Xhay  era  whoU*  con« 
■aed  to  tho  ionthem  provineaa  of  Liege,  HMunh, 
and  Namur,  and  yield  only  iron,  calamine,  and  coab. 
The  quantity  of  iron  annually  produced  is,  on  an 
average,  about  1000  tons,  ol  ea'atni-r,  al)  ut  7  jO 
tons,  and  oi"  coals,  2500  toiif .  'l  iic  turt  commonly 
uted  for  fuel  is  valued  at  L.oOO.OOO  annually.  The 
clay-pits  in  the  nortlicrn  provinces,  from  which  their 
porcelain  is  made,  and  iIil  stone  quarries  in  tbe 
southern  provinces,  eiS}>Leial^y  lu  Liege,  are  cooai- 
derable  sources  of  wealth. 

The  fisheries  of  Uolhmd,  which  were  in  sooie  mea>  HMis. 
sure  tbe  foundation  of  ita  naliotwl ,  prosperity  and 
naval  pvwer,  baf  e  giiMly  decliaed  under  tho  poUii* 
«al  caitmitfes  which  the  hut  thirty  years  baTe  wit- 
nessed, and  are  yCt  by  no  nieans  restored  tollu  'r 
former  flourishing  state.  At  the  beginning  oi  llic 
la.'l  century,  the  fisheries  gave  occupation  to  about 
(}U,O0O  ruiiiili«»,  and  con.sequcntly  tuppurted  SOU.OOU 
persons;  at  present,  the  families  so  employed  do 
not  exceed  S0,000.  At  that  period,  1500  busses, 
of  40  tons  each,  were  annually  equipped  for  tbe  her- 
ring fiahery,  whcrcas>  >b  the  year  1818,  their  num- 
ber ^  net  esoead  ttO.  Tbe  whale  and  cod4ish- 
aiaa  now  employ  net  man  than  60  ahipa;  aad  the 
6shei7  on  thev  ooaMs,  which  onee  aapplM  the  mu* 
kets  of  England,  is  much  diminished,  tbeogb  it  still 
employs  about  GOOO  boau.  The  whde  of  tbe  groas 
product  of  the  Bsheries  is  estimated,  by  Dutch  wril* 
ers,  at  about  L.1,000,0(^0  Sterling  annually. 

Although  much  declined  from  its  former  emi-('oauMns> 
nence,  the  foreign  trade  of  the  Netherlands  h  con- 
siderable, and,  since  the  foundation  of  the  new  kiag> 
dom,  has  gone  on  grndually,  though  not  rapidly,  i» 
creasing.  The  period  of  tlie  moat  prosperoM  COO- 
ditioo  of  tho  foreign  trade  of  Holland  was  that  ean- 
nendng  with  the  flftt  voyage  to  Ihe^Mtlndiesk  oo*- 
der  Cornelius  Houtman,  m  1586,  wbo  amed  a  large 
portion  of  the  possessions  of  Spain,  or  rather  of  Por- 
tuga),  then  subjected  to  Spain.  The  East  India 
Company  wa^  established  in  160'..''  It  conquered  the 
M  Jl.(  a  Islands  in  KiiS;  established  at  Datavia,  on  ^ 
the  hland  of  Java,  the  central  poiat  of  their  com- 
merce and  power,  and  opened  u  lucrative  trade  witii 
Japan.  From  iGSO  to  16^0,  Hrazil  and  the  West 
India  posseasiona  of  Holland  were  acquired,  and 
their  eetablisbment  at  the  Cape  of  Good  Hop*  wm 
flranded-  la  the  middle  of  the  seventeendtaenliny, 
ftom  1640  to  itt  close,  tho  firnign  trade  of  BoUand 
to  that  of  Great  Britain  bore  the  proportion  of  five 
to  one.  In  the  beginnirir'  cF  th.j  m  jlIl-:, i!:  i  Lu'ury, 
tlie  trade  of  HuUaud,  -ns  coiinjatijJ  v,  u.i  uJ  I-iig- 
1.1 '.d,  gradually  declined,  ami  the  events  which  lol- 
lowcd  tbe  Ee?olutioa  ia  J-Vance  reduced  it  to  a  very 
kwabb. 
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IfitMiiitr     Since  the  union  of  the  two  countries,  the  Bala- 
vians  have  become  a  more  coniiiicrciril  people  tlian 


bctorr,  and,  oQ  the  whole,  their  foreign  cosiuucrce  is 
reaching  a  reepectable  ttation  among  the  European 
natinn$.  Since  the  year  1815,  the  average  number 
of  vessek,  under  the  Ncthcrland  flag,  that  have  pass- 
ed the  Sound,  hM  MaMunied  to  vboat  I6OO.  At 
ncMiit^^  cwiuMfceofthe  Keiherlmds«llfa  Eng- 
immI  anountE  to  ahout  44,000,000  Dutdi  florins; 
mth  Fkince,  38,(X)0,000:  with  Spain,  Italy,  and 
Germany,  30,000,000  cacli  ;  with  the  Ea»1  Indies, 
86,000,000  ;  and  with  the  West  Indits,  2y,000,000. 
Holland  rcqiiiros  iVom  foreign  cuuntriea  more  than 
liiiif  of  its  brcaJ  corn,  saIi,  wiiip,  fuel,  and  metaic ; 
tiic  t'ormcr  is,  indcfd,  in  seme  measure  supplied 
from  the  couthem  parts  of  the  newly  e^iablishcd 
Itiagdam.  Theprincipalwtieleaofmport  are  cheese, 
batter,  madder,  tobacco,  linen,  pnier,  lacca,  cloth*, 
leather,  arms,  cutlery,  herrings  and  (tock-fiah,  00m, 
■priUywhaldMoa^MMMdfiib  oUi,  tolwceo-ype^Mid 
nury  ntida  of  leu  note.  Beaidea  tbe  exporuitton 
of  its  native  coimnoditle.-!,  this  country  has  a  consi- 
derable commerce  in  the  valuable  protiuctions  of 
both  thi:  IniHcs,  which  are  brought  to  their  ports, 
and  from  ihence  re-exported  by  sea  to  the  more 
northern  countries,  or  transmitted,  by  means  of  the 
nangable  canals  and  great  rivcr$,  to  the  centre  of 
inlddlo  Europe.  This  transit  traiie  hae  in  some 
jmB  Huounted  to  'J(^i,(X)0,0(K)  )>ounds  of  coffee, 
U,MK>«QOO  pounds  of  eoiton  wool,  14,000  hogsheads 
«r  •ugM-,  500O  pipea  of  ram,  UXMXX)  pouada  of 
dem*  UMMNO  pomdi  of  nuUMg*.  and  5C^00O 
pomida  of  noo,  bnUio  aAer  valuable  sptccs. 
IDs-  The  rorergfl  MttlaiBMitt  belonging  to  the  kingdom 
of  tlie  N\  ihcrfand^,  having  been  given  back  by  Cireat 
iJritaiii  lit  thii  treaty  of  Paris,  are,  in  Asia,  Ist,  The 
fslanil  of  Celebes,  as  far  as  the  Dutch  possessed  it, 
viz.  .Macassar  on  tlie  nest  co.T^t,  with  four  fortresses 
and  several  factories  ;  .Monada,  under  which  is  Gor- 
antolo,  from  which  the  principal  exports  are  ivory, 
mU»  and  diamonds.  2d,  Banda,  with  nine  surround- 
uViHaaUidMHia.  Sd>  ^Babojna,whaw  principal  pro- 
dnetioMaM  dotMt  niace»  ud  ciananMm.  Mi,  TU 
mti,  one  part  oCdhidh  hdongi  to  Portugal,  govern, 
ed  by  a  aab-prefect  Ah,  Temate,  the  principal  of 

the  Moluccas,  where  a  civil  and  nii;i'.ir\  ;  i  .  i  r:ji>r 
resides.  ()th,  Palembang,  on  the  island  01  Sumatra. 
And,  "th,  Banjermasaing,  on  the  island  of  Bomeo. 
The  most  considerable  foreign  establishment  is, 
however, .  on  the  Island  of  Java,  where  Uatavia, 
tbe  capital,  one  of  the  largest  cities  of  India,  ii 
the  leat  of  active  and  extensive  commerce,  i  ui: 
'  of  anbjacta  of  the  King  of  the  NcihcrlaDds, 
!  att  the  dUbranl  lacea  on  this  island,  are  es> 
I  •  hai^  and  ihoae  on  ibe 
whteh  bare  been  amuaerated,  at  one 
million  and  a  half.  Besides  these  there  are  soma 
factories  of  the  Netherlands  on  the  coasts  of  Coro- 

)  in  Japna  tad  Fsnia. 


CD 

According  to  tlie  *.t£itcmcnt  of  Gi  ticral  Dueii Jt  !f ,*  NflheiiuKis. 
the  income  derived  frdtn  tliese  si.ttle:iient.s  in  lnC 
year  1  h  I !  amounted  to  ^5,bM),U(>0  durui«.  and  tho 
expen.{itu:e  to  only  21,500,000:  leaving  a  net  pro* 
duct  of  i,J(^0,ouO  florins,  or  440,000  pounds  Ster- 
ling, at  tlie  service  of  the  parent  slate.  On  tlio  coast 
of  Guinea  the  NaUiorlanda  lia«o  (biricen  factoriea 
with  forts,  and  sinaB  ertabfobnants.  The  principal 
of  th««a  an  Eort  Naiuu  and  Fort  Elmlna.  Tbo. 
number  of  their  sabjects  is  estimated  at  about 
10,000.  In  South  America  tliis  kingdom  potsewei 
the  province  of  .Surinam  in  Guyana,  which  extends 
over  ()+()0  Knglish  square  miles,  and  contains  about 
••JOO.OOO  inlmbitanls,  the  greater  part  of  wluini  uru 
negro  slaves  of  the  African  race.  In  the  West  In- 
dies, the  Islands  of  Cura^oa,  St  Eustatia,  and  St 
Martins,  have  been  given  back  by  Great  Britain,  and 
are  estimated  to  contain  40)000  inbabiUnts.  Tbeaa 
islands  are  by  no  meana  flwtilt*  and  arc  principally 
TalnaMe  a»4epou  for  ooHiinerce,  cnectall;  Curafoa, 
IWnn  whence  large  quantiliei  of  Bnrapaan  coodi 
used  to  be  exported  (0  ibe  aettkaMBlB  of  Spam  up> 

on  the  continent. 

The  nationul  income  of  the  kingdom  is  derived  Htvcrue 
from  various  direct  and  indirect  taxes,  which,  to-  '■:«p«o- 
gether,  amount,  on  an  average,  to  about  fourteen"""*' 
Rhenish  florins,  or  twenty-eight  shillings  Sterling,  to 
each  individual.    These  taxes  arc  varied  according 
to  iJie  exigencies  of  the  state,  as  estimated  in  the  an- 
nual budget  presented  to  the  States- General.  The 
budMt  01  1818  is  rcdaood  lover  than  that  of  1816' 


hj  Moot  ooe-tenth.  the  vliole of  wbicfa  H  coteted  hj 
turn  itlaad  within  Um  nar*  and  indadea  the  fat- 
lataie  on  tbe  PiMie  daot.  The  expenfitara 
ooveied  la  diitmuted  fa  the  followfaiy  aunnar  » 


Civil  List, 

The  higher  Boards  of 
Secretaries  of  istate, 
Foreign  Afiairs, 
Administration  of  Justice, 
Oflice  of  Internal  Affine* 
Protestant  Worship, 
Catholic  Worship,  • 
Public  Inatmctiooj 
Department  oF  Fuianoei 

Interest  on  the  Katiooai  Debt), 
Marine  Department, 
Army,  -  -  - 

Water  Department,  for  Dikes,  Slu. 

Canals,  dc. 
Departoient  of  the  Colonieo, 
Fund* 


the 


Ucnuli  Florin*. 

s.Coo.ooo 

1,170,000 
SSO.OOO 
853,004> 
3,700,000 
-  2,000,000 
1.325,000 
1,875,000 

ijflooyooo 


5,000,000 
^3,O0Qi«» 

4,71)0,000 

1,100,000 
657,000 

74,000000 

Or  about  L.  7,.'>00,000  Sterling.  Among  other  cause*  Natiaul 
wMeb  CMttribnlo  to  taianl,  if  not  prevent,  a  cor.  o*«t- 


»  See  HUmS  tUrneederldmlischen  oostinduchen  Dc^ittingen,  onder  hat  ii  s/Kwr,  wn  darGoUtfOmeur-Geaeral 
Herman  WiUaelm  Daendalf,  in  der  Jabren  1808 — 1811.  Gntfenhage,  1814. 
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Nctlieriradt.dial  unioQ  betwixt  the  two  diuimiUr  portions  of  this 
'  kingdom,  the  public  debt  ia  not  the  least  consider- 
sWci   Tbi*  debt  wa$i  nlmoM  wholly  e«ntracted  by 
tbt  Smo  United  rrovin«a«»  tmte  during  their 

orwhilat 


Force. 


Mooer, 


tmder  tiM  yote  of  Flruioa,  whco  h  wm  gnatty 

mentcd.    It  is  also  principally  owiog  Itt  the  ] 


pnncip  _ 
moaied  capitalists  of  Holland   The  BdgltBt  am 

therefore  dissatisfied  wiili  liiis  burden,  and  the  con- 
aeauent  taim  with  which  the  Union  baa  loaded 


Deferred  debt,  00  wbicll  HO  nl«Mlt 

is  paid. 

Active  debt,  bearing  interest, 
Belgian  debt,  principally  coalracted^ 

formerly  by  Austria,  aad 

by  tbeKethcriud  ~ 


of  tMr  luger  abipt^  but  several 
let  am  now  building  «od  equip- 


Or  nearly  L.  170,000,000  Sterling. 

The  peculiar  hitualion  of  this  kingdom,  esUblished 
under  the  auspitcs  cf  (ireat  Britain,  aiid  designed  ns 
a  check  on  the  land  side  to  act  against  any  encroach - 
meaU  of  France,  renders  it  necessary  to  toaintaiu 
nmmf  atrong  fortresses  on  the  fronliers,  and  to  keep 
VB  m  raqMCtoble  laxtd  force.  A  chain  of  strong  for- 
IMCHiOM  has  been  planned,  and  in  part  executedi 
tboMqpeiMof  vbifili  is  doft^pod  Iw  tlw  cootriba- 
tiona  inflietod  «b  Fnaeo  whtn  Iho  AWieociipied  it 
after  the  battle  of  Waterloo.  The  army  of  the  Ne- 
therlands at  present  consisu  of  about  6^,000  men, 
formed  into  six  military  divisions.  71k  ^^mc  c  on- 
nection with  Great  Britain  which  indaces  Uiu  main- 
tenance of  so  large  a  land  force,  has  rendered  it 
unnecessary  to  support  a  proportionably  extcniiivc  na- 
val armament.  At  present  the  fleet  consists  only  of 
•ixtMD  ships  of  the  line  and  ten  frigates,  besi«les 
craft.  There  seems  no  disposition  to  in. 
the 

MgatetoB 

ping,  which  wiU 
of  force. 

In  the  Bclgic  Provinces  the  Frencli  decimal  sys- 
tem of  weights  and  measures  has  been  introduced, 
but  is  yet  reluctantly  adopted,  except  in  the  com- 
mcarcial  cities.  In  the  villagea  and  small  towns  the 
wo^ta  and  measures  are  very  various,  di6fimng  in 
•Imoat  each  of  them,  bat  the  decimal  reckoning  of 
mooey  ranch  more  cstfovrcly  prevails.  In  tbo 
Dutch  Provinces  accotntawok^  ia  gildflfii 
ftnd  pfcnningers.  The  wilder  IS  fifty-five 
or  twelve  Saxon  groscben.  Tlic  >;old  coins  are, 
ruyders,  value  fourtceri  florins  llhenisli,  and  ducats, 
fi»e  florins  five  stivers.  Coins  have  recently  been 
made  of  one,  two,  and  three  guilders,  and  of  half  and 
quarter  guilders,  which  has  been  done  to  facilitate 
Uie  decimal  arithmetic  in  current  transactions.  Minca 
for  coining  these  pieceti  arc  esUkblished  both  in  Am- 
mmrdtm  and  finiaada.  The  old  ailvo'  coina  still 
■oat  cwmoaly  eonoat dooatoope,  tliroe  flerina 
three  stivers,  rix-dollars,  two  florina  ten  ativen.  aad 
lowenthalars,  forty-two  ativen.  The  weight 
of  commerce  is  the  shipspound  of  three  hundred 
weight.   The  tonnage  of  ships  is  estimated  by  lasu, 
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ConaLi&tiug  of  livo  tons,  and  the  ton  ii>  a  space  so  large  ^•dicfiaadt 
as  to  contain  as  much  ^cn-water  m  weighs  2000  „  I 
pounds :  ihua  a  ship  of  SOO  tons  is  of  sudi  mpacity.  ^^"^ 
astohold,irhciifilliedwi|]iaao-w«icr,400i<IOO|ioanda  ^"^'^ 
weight. 

See  Metclcbkamp,  Je  toettand  van  Nederlande ; 
V«o  dor  Faitt,  G€tckkden  redeluMiHg  (kdtrJuerift^ 
MM  NudiHamb  HtrdeliiHg;  Ahmmt  Agiaf  du 

Paii-bas  pour  l*an  I8I(> ;  Haudeh-Gttchiele  von 
Flaudern  und  Bnibant,  Von  A.  F.  W,  Crome ;  An* 
tdtung  zur  kriUnht  dtr  Behj^iicheri  Laiiduirlhihafi, 
Von  J.  N.  Schwerz;  Utdchite"if  lUport  on  the  ylgri. 
culture  of  I'.asicni  ami  H'csltrn  FUitiders  ;  Abbe 
Mann's  CammuMcalUuu  to  the  Board  qf  Agrictdturt ; 
Jwkft  rkm^Germtu^  tmd  iMmd,  I  WO. 

(ww.) 

NORFOLK,  an  English  maritime  couMy,  bound- Boondm*, 
i*,mfil9  od  OB  themMhora  and  nonb-oaMm  liaMliy  th•BMsB^so< 
■  Gorawn  Oceoa;  on  the  aouth  nd  lootb-ooit  byl^vldsa^ 


1,131,000,137 
SlOtlXXMKIO 


hyl^sliisBSt 

the  county  of  Suffolk  ;  and  on  the  west  by  the  coun- 
ties of  Lincoln  and  Cambridge.  The  shape  is  near- 
ly tliat  of  un  ellipsis  bounded  by  a  convex  line,  a  lit- 
tle indented  on  the  western  extremity-  Its  greatest 
length  m  (itij-nine  miles,  and  its  greatest  breadth 
tilirty-eight.  Its  i^ijuare  contents,  an  calculated  by 
the  late  Arthur  Young,  amounts  to  1890  squMO 
miles,  or  l«l7ifQ00  nam,  it  ia  divided  into  thirty^ 
thrat  ha^lMittW^^^^ailm  1  d^,  SO  otaikak 

Aooording  to  the  entimenitton  of  tSll ,  tbe  mai-  'gm^^ 
ber  of  houses  wgs  52,807  ;  thai  of  families  62,S15.  ^ 
The  families  employed  in  ngricult4ire  were 
tho.^e  employed  in  trade  and  manufactures  SS,08it ; 
and  is'Z'i'i)  were  engaged  in  other  occupationn.  The 
inhabitants  were  ii;U,!'^*'J,  of  ivhom  i;}t>,(ii>;j  were 
males,  and  153,910  femalen.    In  the  preceding  year 
the  bapiistBS  of  males  were  471-1,  of  females  4671  ; 
the  buriale  of  males  wera  £800,  of  femalea  ilfli^t 
tbo  nautiagai  were  aS64> 

The  soiftoa  ef  thU  couijf  |wweD(a  Iom  varia^f^,/^ 
than  any  other  in  Bngf«nd.  Tt  it  generally  a  level  Osentty. 
plain,  with  few  unJu'ationf,  and  no  bold  or  abrupt 
elevations.  Witli  the  exception  ol'  frouiu  i^omMly 
planted  diatri els  around  the  »eats  of  noblemen  and 
gentlemen,  the  woody  part*  of  the  county  are  very 
inconsiderable,  and  there  is  generally  a  great  scarcity 
of  the  more  umbrageous  tr«iee<  Tlw  streams  liAve 
almost  all  a  languid  and  sombre  ■ppeeraiice.  Though, 
ta  the  traveller  of  taate*  tbo  senamiew  aad.uaiiwmity 
ia  wetrifome,  yet  to  biiii  who  direcu  hk  attentloR  to 
tbo  wealth  and  comforle  «f  ibe  ^atriota  AraHgll 
which  he  journeys,  few  conntrfea  een  bo  raoeo  pleoa- 
I'ng.  The  number  aud  substantial  appearance  of  the 
farm-houses,  and  cvuu  the  cotlugcs,  tlic  condition  of 
the  roads  and  tencc<.  and  the  high  cullivadon  of  tho 
fields,  are  mark*  of  rural  prosperity  that  are  no 
wheie  more  striking.  Some  fesv  portions  on  the 
eastern  side  of  the  county  form  exceptioaa  to  thia 
general  detoription,  but  thqr  are  ineoMideiiblo  whan 
compared  with  the  wbolo. 

IEm«  its  exposure  to  ifaa  Worth  Se^  tta  wiiBtancKnatc  ud 
in  Norfolk  are  usually  severely  cold,  and  the  poweraatiL 
of  vegetation  are  retarded  to  a  later  period  of  the 
year  than  in  the  western  counlie^.    In  the  hundred 
of  Marshland  the  climate  is  not  only  cold,  but  damp. 
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JtaMk  and  dM  inihibiiiiiiit  are  aobject  to  intennitting  fever*, 
which  oomaMHlly  attack  all  strangers  who  come  to 
reside  in  that  district.  The  soil  of  Xorfolk  is  gene- 
rally ;i  light  s;iihI,  or  suiiiiy  loam,  (or  ttioti;;!)  a  part 
«l  lliL-  ('i;iis  are  uittiin  lliis  c:0Lifitv,  nnd  the  liistrict  of 
Mi(r.-ljlaiiil  cari^-iits  cf  oD/i'  Cyrmcd  by  tioposilion 
from  the  «ea,  an  well  m  a  luirrow  tract  of  lund  on  the 
banks  of  the  river  Waveney,  yet  these  form  but 
trifling  exceptions  to  the  genenl  character  of  the 
toil  of  the  county.  Mr  Arthur  Young,  in  his 
AgriadtmvL  Suney  ^  ihi^tikt  \M  nada  the  «t- 
tanpt  to  daniQr  the  loOa,  and  esthnata  thair  qoantl- 
tita.  Hie  difficulty  of  doing  this  with  accuracy  must 
be  acknowledged  by  every  one  who  considers  the 
nice  gradations  which  suib  discover,  and  haw  various 
are  their  modification*.  We  give  this  estimate  rather 
aa  an  appnoumatioo  to,  than  at  abaohile 
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Soils. 
Light  sand. 
Good  sand. 
Marshland  day, 
Various  loani% 
Rich  ioamty 
Pear, 


Equtre  Mile*. 

60 
900 
141 


AcreSi 
140,800 
268,000 
38,400 
476,000 

fiS,4N 


Agrieidnue.    As  the  land  of  Norfolk,  from  the  repreaentatloDhere 
given,  appears  to  be  far  from  being  n.'«turally  of  a  fer- 
tile description,  the  great  amount  of  its  productions 
nisst  be  attributed  to  the  excellent  system  of  agri. 
culture  which  lias  been  here  introduced  and  esterded, 
and  which,  though  scarcely  calculated  lor  most  of 
the  other  dtstrictji  of  our  isiaud,  is  admirably  adapt- 
ed for  the  soil  and  climate  where  it  is  pursued. 
The  foundation  on  which  the  whole  aystem  of  ks 
Miknlture  is  bolt  b  the  cvItivatioD  of  tamifia. 
niese  light  soils  are  easily  braaght  into  a  fine 
tflth,  by  repeated  ploughings  and  mnrowingK,  and 
their  produce  maintains  so  large  a  portion  of  live 
stock,  that  their  manure,  when  carefully  j>reserved  and 
properly  distributed,  eoriclwa  the  soil  ut  every  succes- 
sive course  more  than  it  ia  impoverished  by  the  crops 
of  com  that  arc  growm  upooit.  The  land  ia  thoa  in  a 
conataotlv  progrenive  state  of  inprovement.  The  soil 
hd^gaa  bpit,  no  deep  plcughiBg  is  required,  but  !tuch 
a  repetition  of  morv^  it  aa  vUl  be  mfciant  (o  dia> 
atroy  the  torfiwe  warn,  and  to  palveifaa  it  affectn* 
«Uy.    This  is  eaiily  cffiMted  by  well  constructed 
light  plomghs,  drawn  by  two  horses,  who  are  guided 
by  reios  ii>  t'lt  hands  of  the  man  who  directs  the 
plough,    in  i:ijiiv  i.iitoDccs  a  four  course  system  of 
rotation  isfolln  ^  rd,  consisttng  of  turnips,  barley,  ar- 
tificial graascs,  artd  wheat.    In  some  instimc«»  the 
artificial  grasses  are  left  two  years,  and  then,  after 
three  or  four  ploughings,  the  wheat  is  aowik  A  veije 
•cmunoa  roUtion,  provindaUy  termed  the  tis  eounf 
ia  whaat>  biiiiaj  (with  or  without  clover),  tur. 
■dpa,  bariaj  «r  oata,  clover  tnowo  for  hay,  clover  fed, 
mi  then  wheat  again.  Both  these  systeou,  with  the 
varieties  of  each,  are  founded  on  the  principle  that 
aa  much  land  shall  be  cultivated  with  green  crops, 
which  furnish  sustenance  for  cattle,  and  thereby  pro- 
duce manure,  as  is  destined  to  the  growth  of  com. 
The  system  of  driU-busbandry  u  canied  to  »  great 
•M,  and  tiM  Mioa  of  nlMtm  «r  dlMioff  Mib 


of  an  kinds  hat  baoB  of  lata  yaan  ntry  umA  and 

beneficially  increased.  By  perseverance  in  their  ex- ' 
cetlent  plant,  many  extensive  portiun^i  of  this  county, 
especially  in  the  north-eastern  part  of  it,  v^hich  were 
a  fe>v  years  uj-o  deemed  incapable  of  producing  a 
wheat  crop,  now  yield  abundant  harvests  of  that 
grain.  Oais  are  but  a  nnall  object  of  cultivation, 
but  barley  is  deemed  the  most  appropriate  grain  to  - 
the  soil  and  climate,  and  is  consequent^  lowod  to 
the  greatest  extent,  occupying  nearly  oae^borth  af 
the  arable  iand  of  tbo  caonqr.  Ilia  beraaae  af 
grain  varies  very  oonaidafabty.  Ob  the  heavy  smla 
of  Marshland  and  Flegg  the  produce  of  wl)eat  is  fre- 
quently  six  quarters,  and  of  oaU  ten  quarters  to  the 
acre  ;  but  as  these  districts  form  bat  a  small  propor- 
tioQ  of  the  whole,  the  avera^  quantity  ol  wheat  ia 
the  county  is  about  three  quarters  to  the  acre,  and 
of  barley  four  quarters.  In  no  part  of  the  kingdom 
have  Uie  various  mechanical  famtlons  for  fiicilitat- 
iog  agricultural  labour  been  ao  geaaial^  diffutiid  m 
in  NoHblk,  and  the  implemeott  tttad  thave  owy  wail 
•erve  as  models  (or  the  other  counties.  Besides  the 
common  grains,  wfaeat,  barley,  oats,  pease,  and  beans, 
tfaia  cenoty  yields  musurd,  saffron,  Hax,  and  hemp. 
btK  none  of  them  in  such  quantitien  ni  to  merU  espe- 
cial notice. 

The  live  stock  of  this  county  posspssfew  peculiar- Uvt  Suxk. 
ly  di'^criminalive  features.  The  horics,  crossed  by 
the  breed  of  SutTolk,  are  bony,  active,  and  hardy, 
and  well  adapted  for  husbandry  or  the  road,  and  are 
almtuc  untversaiiy  used  tor  agricultural  labour,  to  the 
exclusion  of  oxen.  The  native  cows  were  a  aOMH 
breed,  not  unlike  those  of  AUanaj  and  GnaiMOf, 
but  have  been  iinproved  by  a  adttnra  vntb  the  oowa 
oftlioricbar  adjoining  counties.  The  greater  part 
of  the  eatde  (httened  m  Norfolk  are  bought  from  the 
Scotch  drovers,  who  bring  them  to  the  &irs  about 
Micliaelma*.  Tf»py  are  fed  on  the  banks  of  the  rivets 
on  the  natural  i^uvs  ui  ur.  the  arable  farins  on  tur- 
nips, till  tlicy  become  tit  for  slaughter.  The  number 
of  Scotch  cattle  annually  bought  by  the  Norfolk  far- 
mcrg  is  ciitimated  to  vary  from  lfi,000  to  20,00a  Iho 
origiual  xheep  of  Norfolk  waat  B  hardy  rao^  with 
horns,  black  Act,  and  black  MHHj,  the  fleece  yield- 
ing about  two  pouada  of  awol  of  third  rate  fineness, 
and  the  quarters  weighing,  when  fattened,  about 
eighteen  pounds.  They  were  well  calculated  for  iho 
kin  ',  v,;iL-n  it  was  los-  iil-lily  cultivated  than  at  pre- 
sent, as  they  were  jrniid  travt  flers,  and  eat  tlie  herb- 
age very  close  ;  I' lit  .15  O.ic  in-j];r,ived  systems  of  hus- 
bandry have  been  extended,  iJus  native  breed  ha* 
sometimes  been  crossed  by  others,  and  in  many  iw 
stances  has  given  place  to  the  South  Oown  ahaqiw 
The  increaaa «f arable  farms  hat tlwdd* 
net,  and  CMWoqiiaBtly  thop%»  which  were  reared 
ftm  then,  and  thopraetiee  oribtteDiog  hogs  for  ba- 
con is  scarcely  known. 

The  poultry  of  Norfolk  has  been  long  celebrated,  PovUtj  swi 
nnd  vast  quantities  ofit  an  co:iviyed  to  the  London'' — 
raarkcti.  The  turkep  ate  most  highly  prtiied  from 
their  superior  delicacy  of  flavour.  The  dry  nature 
of  the  soil  is  deemed  pccoliariy  favourable  to  tha 
rearing  of  these  birds,  and  tlie  numbers  that  arc  sint 
froQi  it  to  other  diatrictaaaaoaatte  hnodiada  of  thaw* 
Mo  firt  «r  BaglMd  li  1 
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NoffoUu        with  ff»me,  cprciaJiy  pluiisarus  and  partridger, 
'  ns  Niirlolk.      'I  lii'v  art-  .'•iihilini^ilv  prtf ervctl  by  llif 
landlord*,  and  geiieiaily  rc*ervcd  lit  iIr'  Iia>,cs, 
that  tiity  ha»c  obtained  the  character  ot  iiro[)L-rty, 
and  are  commonly  respected  as  such  by  adjoining 

troprictors  of  estates.   Great  numberiof  rabbitt  un 
ted  m  ezteoim  wnneiu  in  maof  parts  uf  iba  co«iii< 
tj,  both  for  the  nke  of  the  fledi  ud  the  wool. 
Mswififr.       Norfolk  bM  been  long  and  still  continues  an  ex- 
teotive  muuifacturing  county.    The  Flemings  first 
settled  here  as  early  .i>  and  made  woolien 

goods  HI  (he  village  ot  WOriti  ad,  from  whence  the 
name  ui  tliat  pinto  n  js  appliid  lo  iIjl'  ilircud  made 
of  the  longer  kinds  ul  wool.  Under  the  persecu- 
tions of  the  Duke  of  Alva,  in  Flander«,  raany  more 
natives  of  that  country  found  refuge  in  and  near 
Norwich.  The  fabrics  have  indeed  successively 
ebaqfttd  witb  tbe  cbange  ofGubiooe^  and  tbe  floctu* 
atiom  of  nufteia.  but  aana&ctani  han  baeo  eiiii< 
tiouod  through  many  viciaitudea^  to  tfao  picaent 
time.  The  chief  goods  nosr  iDaBiifiM:liired  are 
bombazecns,  cambletn  fdr  the  markets  of  China,  and 
shawls  of  variuu»  and  tlcganl  kinds,  principally  for 
home  consumption.  Tltis  last  unicle,  introduced 
when  the  demand  for  stuff*  from  iipain  ceased,  has 
been  highly  beneficial  to  the  city  of  Norwich  and 
its  vicinity.  The  introdnotioa  of  machinery  in  the 
northern  cuuntiea  bad  daatnijied  the  habit  of  spin* 
liing,  wbieb»  m  fotr  jeaia  ago^  luiiveiaally  prevailed 
aoNNW  all  the  teMlea  of  ibepeaaanta'  ftauliaa  io  ihia 
and  ua  ad|}oioiNg  eeantiia.  Besides  the  mamOe- 
toriea  of  Norwicb  and  ita  vicinity,  in  Diss,  end  saae 
other  part-  i  !"  i'il'  county,  pome  inferior  kinds  of  bone 
lace  are  ui  jilt,  but  the  quantity  produced  is  slowly 
and  ^'radually  diminishing. 
CommcKk  Scarcely  any  of  the  ^oods  maDufsctured  in  this 
county  are  sent  to  tbrcign  markets  directly  ;  tlioiie 
deatioed  for  diataot  countries  being  almost  wholly 
exported  fran  London.  The  comnarea  ia  not* 
withttaadtaf  miy  astansive  from  tbe  two  aotta  of 
Yarnoadi  aad  Lynn.  YaraMolb, »  ttgud  to  tbe 
aoinbcr  of  its  ships,  if  tbe  eighth  port  m  tbe  kii^> 
dom,  liavini;  more  tban  HOO  registered  vessels.  It 
is  well  .situated  for  trade,  and  has  one  of  the  finest 
quays  in  Kurope;  but  the  depth  of  water  is  not 
suiiicient  for  ships  of  great  draft,  and  the  bar  at  the 
mouth  of  tbe  harbour  is  a  serious  impediment.  The 
great  support  of  the  shipping  of  Yarmouth  is  the 
herring-hjhery.  These  fish  are  caught  by  the  Yar< 
mouth  men,  in  June  and  July,  on  the  shores,  and  in 
the  lochs  of  Scotland,  aod  at  a  later  period  oa  then 
own  coasts.  They  are  first  deaned,  and  (baa  tligbt- 
]y  salted ;  sAer  which  they  are  hung  up  in  large  ap- 
propriate houses,  where,  by  the  application  of  the 
smoke  of  wood  fires,  the  preparation  of  curing  them 
is  completed.  This  fishery  usually  yield*  from 
K0,000  to  100,000  barrels  of  red  herrings,  each  bar- 
rel contaiumg  lOUO  fish.  I'his  branch  of  industry, 
besides  tbe  employment  of  the  seamen,  gives  occu- 

KtioQ  to  several  thousand  artificers  of  various  kinds, 
oldca  this  fishery,  the  exports  of  Yarmouth  as  well 
as  Lynn,  aad  tbe  snaller  porta  of  Wells,  Blackney, 
Bttmhaa,  and  Clay,  aflbrd  great  employment  to 
shipping  by  the  surplus  quantity  of  com  which  the 
county  produces  and  send*  to  London  and  other 


ports.    The  imports  at  these  towns  cpns-is-t  of  tim-  XorfuUu 
b<  r,  hemp,  wine,  spirits,  and  t'un  ii^n  (i  kiit,  which,  '^V^' 
by  means  of  the  navigablo  nveik,  arc  iurwardcd  to 
the  interior  adjoining  counties. 

Tbe  rivers  are  sufliciently  easy  of  navigation  tulntoiir 
render  canals  unnecessary,  and  there  arc  consa>''**%''^' 
quantly  none  in  tbe  county,  though  some  bate  been 
commenced,  and,  after  languishing  some  tMM>  bave 
beao  abandoned  vrhhont  being  completed.  The 
Great  Ouse  ia  a  navigable  river,  whid)  rises  in 
Northamptonshire,  entert  tliis  county  at  Dow nhani, 
and  empties  itself  into  llie  ^cu  near  Lynn.  Ir  has  a 
great  rise  of  tide;  is  navigable  tor  barges  inenty- 
four  miles  from  it<  mouth,  and  for  boats  as  far  as 
Bedford;  thus  :itinrding  water  communication  with 
seven  of  the  midland  counties.  The  Little  Ouse 
rises  in  the  southern  part  of  this  county ;  at  Tliet* 
ford  it  receive*  tbe  small  river  Tbei,  and  from 
thowa  ia  mvigabla  to  ita  jnontion  witb  the  Great 
Ouse,  on  tbe  bordeia  of  Cambridgeshire.  The 
Waveney  rises  wltbin  nine  or  ten  feet  of  tiic  source 
of  the  Little  Ou^e,  and  takes  a  directly  opposite 
course.  Itbasnmoy  jtinu'ibtiies,  a*  in,  name  denotes, 
becomes  navigable  at  Uungay,  receives  the  Yarc  at 
Burgh,  and  empties  itself  into  the  ne»  at  Yarmouth. 
The  Bure  ri»cs  near  AyUh.nn,  und,  after  joining  the 
Thone,  near  North  \Val»liam,  becomes  navigable  for 
boats.  It  falls  into  the  Yarc  previous  to  its  maatill^ 
tbe  sea.  The  Yare  rises  near  Attleburgb,  bacomaa 
navigable  at  Norwicb,  and,  after  reoainng  tbo  wn> 
tare  of  tbe  Teas  and  the  Wensum,  merges  in  die  Wa< 
veoey.  Tbe  Nar  rises  near  Litcham,  has  a  short 
course  to  the  sea  at  Lynn,  from  whence  it  is  navi- 
gable upwards  lo  Nsrboroijgh,  a  distance  of  fiitcen 
miles. 

The  whole  of  the  county  is  within  the  diocese  of  Paiiiiqd 
Norwich;  the  bishop  of  which  sec  has  his  palace  and  ®«at* 
cathedral  in  tfie  ciiy.  The  titles  derived  from  the 
county  are  Duke  to  the  family  of  Howard  ;  Earl  of 
Norwich  to  tbe  Scotcb  Duke  of  Gordon,  and  of 
Yarmouth  to  tbe  Marquis  of  Hertford,  Marquis  and 
Viscount  Townsendi  viKount  Thetfaiid  to  tbe  Duk« 
ofGrtfkon;  Bdl-oiMWdstnghan,  Caltbetpe,  Woode- 
house,  Ilobart,  Wiilpole,  and  Nelson.  Norfolk  fends 
twelve  members  to  the  House  of  Commons,  viz.  two 
for  the  county,  and  two  each  for  Norwicb,  Tar* 
mouth,  Lynn,  Thcilord,  anj  CasUe-Hising. 

This  county  contains  tew  Uoman  antiquities,  but  Antiqaili^ 
some  of  Saxon  date  are  to  be  seen  in  the  catbedral, 
tbe  episcopal  palace,  the  gates  of  Yarmouth  and 
Idrnn,  aod  in  aevend  piles  of  ruins  of  ecdesiaiticai 
adiieaa^  and  in  same  of  tbe  parish  ebvrciiet.  Among 
many  diMiwtidabad  natives  of  tbis  county,  tbe  most 
celebrated  nave  been  Quera  Anne  Boleyn,  Dr  Sa> 
mviel  Clarke,  Sir  Edward  Coke,  Archbi*hops  Her- 
Tin^  and  Parker,  L.ord  Nelson,  Richard  Forson,  Sir 
Robert  Walpok,  Md  the  Bight  HoBounUa  Wilfltn 

Windham, 

In  so  large  a  county  many  seats  of  noblemen  and 
gentlemen  are  natural^  expected  to  be  found.  It 
would  far  exoeed  tbe  limita  wbich  tlie  nature  of  this 
work  admits  lo  aoumcDKla  one  half  of  tbem,  but  tbe 
most  remarkable  are  tbe  fbllowing : 

Sickling,  Lord  Suffield :  Binley  Hall.  Earl  of  Rose, 
bery:  Bracoo  Ash,  T.  F.  Bemcy,  Esq.;  llucken* 
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ham  House,  LnrJ  IVtri- ;  CnatcHscy  Hall,  Sir  Wra. 
Jetningliam  ;  I'clbrigp,  Captain  Lukin;  Harling,  Sir 
Jolin  Sebright;  Utthfl  Hal),  Sir  Thomas  Ikcvor ; 
Hillington  I'urk,  Sir  Martin  Follccs  ;  Houghton  Hall, 
WaUOD  Taylor,  Esq. ;  Intwund  Hall,  Earl  of  Huck- 
ioghamahire;  Gunton,  Lord  Su£eld:  Kimberley  Hall, 
Lord  Woodehousc;  Kirby  Bedon,  Sir  John  Bemey; 
HbUon  CflMlaWct  Sit  J.  H.  Aatlet}  QuiddeDham, 
B«i«r  AlhlMMkt  Rdnhnn  Hdl,  MuqaiB  of  Town- 
Mad  t  Vmdam,  Bk  M.  B.  Foike*  i  Woltcttoa  Hal), 
Bui  of  Orferd;  Osburgb  Hall,  Sir  Richard  Bodding* 
field. 

The  towiu  whoae  population  esceeds  1 500  iotia- 


■M  am  iIm  firilmriqg  t 

HouMt. 

Inbabitiiitt. 

Norwidi, 

8521 

3  7,2  56" 

Lynn, 

2318 

10,259 

WelU, 

G03 

2,683 

Thetford, 

528 

2,450 

Korth  WaUhnh 

♦47 

8,035 

Ayltbam,     ■  • 
Yarmouth,  > 

362 

1,760 

3576 

17,977 

EaatDmlHm, 

554 

Diw, 

S5S 

%m 

48tf 

S,S50 

m 

1.771 

S78 

1,S16 

PopnlMioo. 


See  A.  Young's  nnd  Kciit'a  Gimrrf  Vieto  of  the 
Agriculture  of  h'"rin!k ;  Tupographieal  Hiiton/  of 
Norfolk  :  The  yorjUh  Tour,  1808;  P-ootira  History 
^  Norwich  ;  Gough'a  Topopapkjf  ;  Uicbards's  His- 
tory of  Lynn;  Bnflqr  ana  Brinon't  Bmutkf  of  Kne- 
land,  Vol.  II.  (w.  w.) 

NORTHAMPTONSHIRE,  an  inlaod  conaty  of 
E^gltod,  nearly  in  the  centre  of  the  kingdmn.  It 
b  of  an  irregular  and  very  extended  figuie,  being 
ibonAtl $aSlmmimiffih,  latli*  vidaatpvtitiaSO 
BBeii  mi  b  dw  mifWft  sol  none  than  eUht  in 
breeAlb  lie  conteou  are  965  aqiutre  milet,  or 
617,600  acres.  The  land  is  thus  appropriated; 
about  '290,000  acres  arc  in  arable  cultivation, 
235,000  acres  arc  in  pasture,  and  about  86,000  are 
uncultiTatcd,  or  occupied  us  forejts  and  woodlands. 
It  contains  one  city,  eleven  maiket  towns,  301  paribh- 
t:.s,  aud  is  divided  into  1901  liberties. 

In  the  year  1811,  the  county  was  returned  as  con- 
taining 28,957  houses,  with  30,86o  families,  and 
1 4 1 ,353  inhabitants.  Tbe  bmiliea  employed  in  agri- 
culture wei«  tSJMt  thoaa  eMiaad  in  trade  and 
WMtnafafitiiiaa  wwe  ULIOO,  aat  now  of  otber 
■erlptioBS  85S5.  Of  tbe  inhaWtmli,  ihe  taaleawera 
68,279,  and  the  females  78,074.  In  the  precedbg 
year,  the  baptisms  of  males  were  1973,  of  femalei 
1896;  tl.c  buriuls  were  of  males  127^  and efliMnaloi 
1823,  tlie  marriages  were  1090. 

From  its  oblong  shape,  lying  obliquely  across  the 
middle  of  the  kingdom,  Northamptonshire  comes  in 
contact  with,  and  is  bounded  by,  a  greater  nuinber 
of  otber  counties  than  any  other  division  of  £ng- 
Jaad.  Proceeding  from  the  north,  on  its  western 
aide,  it  loticbea  upon  Liaeobuhir^  fiullandahire» 
LaioaatanliiMk  Wanrickabire,  and  OxflMdaUrei  and 
on  in  aaalen  aide,  it  ia  bounded  by  BucUd^nhb- 
aUre^  BadAidahire,  Huntingdonshire,  tad  Ciai> 
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bridgeshtre.    The  whole  of  the  county  is  within 
dioceie  of  Peitrb'irough.  wiili  the  exception  of  three 
parishes  that  nre  \ir.:k-r  t'lc  iL-e  of  Lincoln. 

It  ij  generally  a  pleasant  country,  with  fcuch  un.Pi 
dulations  as  give  an  agreeable  variety ;  but,  owing  to  ~ 
the  numerous  incloattiae>  tbe  praepocta  are  not  in 
general  extensive,  exoept  opoo  lha  aaaniiu  of  the 
higher  hills.  The  centra  of  dia  aaaalgr  It  a  levd 
elevation,  from  which  tb«  rifMB  lanv  lliav  iwi.  attd. 
daicendbv  in  onpoaiie  dlraotioai^taiceacowaa  both 
ta  the  OeroHm  OiBeaa  and  tbe  Engliib  Channel. 

The  agriculture  of  this  county  partakes  so  nuich 
of  the  nature  of  the  several  counties  that  bai  dcr  it  as 
to  be  almost  as  various,  and  not  to  merit  cny  parti, 
cular  description.  The  most  important  rural  pursuit 
is  the  gra/.ini:  oi  cattle,  for  which  the  excellent  pas- 
tures are  admirably  adapted.  These,  when  fattened, 
are  sent  in  weekly  droves  to  the  market  of  Smith* 
6eld  for  the  supply  of  the  metropolis,  where  they  are 
highly  esteemed.  The  arable  land  produces  excel- 
lent wheat,  beaaa,  aad  oalaj  hot  the  aoil  io  noaial 
ieaot  well  calculittadtotaiiegoodbaileir.  Tbaar- 
tMdal  gnmeap  dowt  tialbil,  sanfoln,  and  rye-giwii, 
are  varf  amaiwiwtj  caMTated,  and,  aided  by  tor* 
nips,  form  ImportaDt  aMklea  of  fead  Ar  the  docka 
and  herds. 

Within  this  county  are  several  lflri,'C  forests  be- P( 
longinij;  to  the  Crown,  with  two  cbaccs,  over  which 
the  King  has  certain  rights.  The  lorj.'C^l  of  ihcue 
is  the  Forest  of  Uockiiigham,  in  the  noriliern  pari, 
of  the  county  ;  it  i  xtends  over  11,000  acres.  The 
land,  in  many  instances,  belongs  to  individoabt 
but  dm  lagpal  deer  have,  under  cerUin  restrieliaaa, 
tbe  raiweoicr  the  whole.  WbittJewood  Forest  caB> 
taiaa  about  0000  acrea.  It  ia  stocked  with  about 
1000  deer ;  a  proportioa  of  wUcfa,  according  to  an- 
cient prescription,  are  killed  annually  for  the  royal 
household  and  for  the  great  officers  of  the  Govern* 
ment,  who  receive  them  as  a  matter  of  right,  attach- 
ed to  their  appointments.  This  forest  contains  much 
excellent  naval  timber,  which  is  reserved  tor  the  u^ 
of  (he  Government;  but,  fruni  the  rcpurtg  of  the 
commif.sioner;!,  appears  to  be  very  negligently  pre- 
served, and  very  injudiciously  managed.  Salcey  Fo- 
rest is  about  1850  acres.  Thia  tract  was  formerly 
covered  with  most  valuable  ahip  timber,  but  has  fur- 
nished for  the  navy  but  a  very  amall  proportioa  of 
what  it  la  capable  m.  tht  adxlure  of  oppoaila  ia- 
tanali  ia  tlM  Idiid  of  pMpartgr  dhainiabaa  ita  aradao* 
tlveBcaa  ta  all  the  paitiea  fnteraMad  fai  it  The  un- 
derwood does  not  oclong  to  tbe  Crown.  The  in- 
dividuals  who  own  it  cut  it  down  every  twenty-ono, 
years.  During  the  following  nine  years  it  is  inclosed, 
and  for  the  remaining  twelve  is  open  for  the  deer  to 
feed  on  the  land.  The  Crown  eujuys  only  this  right 
of  pasture  and  the  timber  trees.  Ibe  pasture  doea 
not  belong  exclusively  to  it,  for  many  of  the  suiw 
rounding  parishes  posacaa  also  a  right  to  turn  their 
cattle  into  the  forests,  under  ancient  granta  and  pea-, 
aciiptiona,  and  with  limiutioBS,  of  a  coaaijleit  natufa^ 
vhifili  Bia  pradnatifa  of  yerpetual  diwaniiciiie  and  1i> 
1^gn*Tirr^  TIm  '—lajr'l'^'ff  af  tlNaa  forests  is  heredi* 
taty  in  the  Dukes  ^Gruton,  who  have,  during  the 
last  century,  derived  from  it  a  very  large  income, 
whilst  the  revenue  to  tbe  Crown  has  been  very  tril- 
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WthMiy-  ling ;  tcarcefy 

orthelaathi 
The  only  navigable  ritef  In  Uih  namtf  k 

Nen  or  Nino.  It  ri»e«  in  the  we«urn  part,  flow* 
across,  and  then  run*  nwlh,  till  it  enter*  by  Lin- 
colnshire into  die  (itrmitti  Octan.  1  he  \N  tllund 
rises  in  the  coiiniv,  Foon  forms  ihc  houiidary  be- 
tween it  nrid  I^iccilcrfliire  and  Uutlandthire,  and 
only  become*  narigable  atler  entering  Lincoiotfaire 
at  Staoiford.  The  other  riYera,  the  Ouae.  the 
Avon,  the  Le«ni,  and  the  Clwrwell.  though  tbejr 
hate  their  aoorces  in  NorthanptaMhire,  are  but  id- 
MMidcnMe  rivuleta  titt  tiMjr  «iittr  the  oontigiioiu 
eenattM.  The  bnetti  «r  {■Mriwl  mnlgMlOD  imn 
been  very  freely  btatowed  hen  bjr  dw  emitk,  wWdi 
afford  great  facilitiet  to  (ntereoune.  The  Otfbrd 
Canal  connects  it  with  tli.it  city-  The  Grand  June- 
tion  Canal,  communicaiiiiL;  "ii  one  hand  with  Lon- 
don, and  on  the  oilier  « iih  Liverpool  and  Manches- 
ter, passct  through  the  eojnty.  The  <}rflfid  Union 
Canal  connects  it  with  Lcic^!^ter.  Thus  tin  ti  .ny 
producta,  eapeciaily  coatt,  are  brought  to  every  part 
on  very  moderate  term». 

The  remains  of  Human  and  Saxon  antiquitie*  are 
very  numcrotu.  Among  the  former,  thu  Watlisg 
Stieet  Roadf  the  Ermine  Street  Roed.  tlic  camp*  «r 
Arirarj,  efthe  Borouglu,  and  of  Runsbury,  aod  the 
Maelated  pavements  at  Cotterstock,  at  Stanwick,  and 
«t  Woodford  Field,  have  engaged  the  attention  of 
Stakeiy  and  other  eminent  antiquarians.  As  there 
were  more  tlian  sixty  monamt^rie*  and  other  religious 
houseantthc  period  ol'tiic  Kefonnation,  wliosj  truces 
may  now  be  feen,  they,  with  the  baronial  castle?, 
present  a  wide  field  for  the  researches  of  the  lovers 
of  antiquity;  but  the  bare  eoumeration  of  them 
w  ould  l>e  incompatible  with  the  limits  of  this  work. 

The  OMBofoctttree  of  thia  ceoniy  arc  chiefly  of  a 
demewlc  natniei  end  cairied  ga  in  the  dwellings  of 
dwworkaMD.  6ooteeodtheeiete«aede(tefini^|ik 
merlcetB,  and,  in  war,  far  die  wuffif  of  the  araij. 
Both  fine  thread  and  silk  lace  are  made,  and  a0brd 
employment  to  the  females,  who  are  taught  the  art 
in  ichools  for  that  purpose,  aod  attain  great  perfec- 
tion. The  principal  places  for  colleciing  the  lace 
are  Norilij^ni)!  u  and  \Vtllingb<irouj.;li.  A  large 
quantity  of  hor«c  whips  were  made  nt  Davtiury, 
and  though  diminished  in  aoaMdegmt  the  tilde  la 
still  contioued  there. 
VOmitte,  The  titles  derived  froai  thb  ee«m^  era  Dahe  ef 
OfaAon ;  Marqnit  of  NertheafMlit  Baria  of  Pater. 
Imwegb,  Fitmitliaoi,  8paBeer,Md  Harrinoton ;  Vis. 
«eant  SickfiHei  Bmom  Ihtybrooke  ma  LiUbrd; 
and  eiaeeead  tillea,  Beran  BnrMgli  to  die  Herquia 
of  Exeter,  Vitcount  Milton  to  Earl  Fil2*iHiam,  Via. 
count  Brackley  to  the  Earl  of  Uriilgewatcr,  and  Bo. 
ran  Fineh  to  the  Earl  of  Winchelaea.  Tlic  oiemberii 
n-turned  to  the  llfwsc  of  Comtnoos  arc  nine,  viz. 
tu-n  J,,:ir  [he  (■■Miinty,  two  cnch  for  Northnmpl 0 1 1 ,  iV- 
ttrborough,  and  Brackley,  and  one  for  Higham  Fer- 
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The  moat  celebrated  oative*  ef  Northamptonshire 
have  been,  Robert  BrowiWt  flmnder  of  the  sect  of 
lodeeendeDtt}  Mn  Chapeiiei  John  OirdaB  the 
fOHt  Fletehar  the  diMBMHtt  lUler  the  kMoiiM 
end  difioiei  Hmj^gMB,  Miber  ef  die  OiMeiw/ Hot- 


vey,  altet  ef  JfadBfalfiwe  end edf  works;  KaaUaa  NmkM^ 
the  holerian  of  the  Turks;  Dr  Williaa  Pyey;  •«>^^ 
BMmp  V^ns,  and  Thomns  WooUton.  NoilLw.- 
Tlie  catolo^'uo  of  all  the  noblemen  and  gentle-  boland.* 
men's  scats  in  this  county  would  extend  to  a  long' 
hM,  and  we,  tlierefoic^  can  ml/eotiee  the  Heat  1^ 

markable  of  tlicm. 

Castle  Asliby,  Marquis  of  Northampton ;  Aid* 
winckle,  Lady  Lilford;  Althorpo,  Earl  Spencer;  Ape- 
thorpe.  Earl  of  Westmoreland ;  Brinworth,  Walter 
Strickland,  Esq. ;  Boricigh,  Maiqeia  ef  Exeter  i  Ce> 
nooa  Ashby,  Sir  J.  E.  Drydcn;  Cettedwehe.  Sir  Jmm 
LeaheBtCoateeB  Hall,  Sir  Wiilieie  Wake;  Dean, 
^lefCerdigan;  Drayton,  Duke  of  Dorset;  Baatoa 
NeMen,  Earl  Pomfret;  Ecton,  Samuel  Isled,  Esq.; 
Fawaky  Park,  Sir  Charles  Knighiky;  Finedon  Hall, 
Sir  William  Dolbcti  ;  iTorlnn,  Sir  Uobert  (ninning  ; 
Kirby,  George  I'inch  U;ittnn,  K?!]. ;  Lamport,  Sir 
Ju^^linian  Isliiini  ;  Lilford,  Lord  Lilford  :  Martin's 
Thorpe,  Karl  of  Denbigh ;  Milton  Abbey,  Earl 
Fil/william  ;  li ockinglmm  Castle,  Lord  Sondes  ; 
Sdlccy  Forett,  Earl  Euston ;  Wakefield  Lewn,  Duke 
of  Grafton;  Walgrave,  Sir  JaaMe  LugbMI ;  WhlU 
tlebury.  Lord  Soothampteo. 

The  towM  wbete  fap^mkn 
the  following^— 

HeuM 

Nertliamplon,  1600 
Fetetlwrough  (city),  829 
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799 
650 
479 
S77 
«68 
998 
MO 
<«6 
811 
19s 

t»9 


1000  ere 


Wellingbo 
Kettering. 
naTcnlry, 
■roncc§.ttr, 
Oundle, 
Long  Buckby, 
Brackley, 
Roifaw^l, 


WeWwd. 

Xing'el  

Kiegli  Thorpe, 


8«fl7 
9674 

8999 

9738 
2245 
iSHS 
16S1 
1£80 
1451 
117i« 
1101 
10K4 

low 

1009 


See  Pill's  General  Viem  of  the  Agricmitttrt,  &c.  of 
Norlhamploiuhire ;  Morton's  Natural  History  of 
Northamptmshire ;  Whalley's  Ttisfnry  and  AimfKi- 
tict  qf  S^orthamptonthiic  ;  Brayley  and  AliClaB'a 
SeatOiet  tfMiigl»Kd  and  Wgltt^  Vol.  U. 

(w.w.) 

NORTHUMBERLAIJD,  an  extensive  county  in  Boood»ri«, 
England,  situated  cm  ha  northern  extremity,  on  the^^?**"' 
borderg  of  Scotland,  from  which  it  is  -ieparated  part- 
ly by  the  river  Tweed,  which,  during  the  latter  part 
of  its  course,  flows  between  this  county  and  ber- 
wickshire,  and  partly  by  a  line  supposed  to  be  drawn 
over  the  mountainous  region  on  the  west  and  north- 
west, where  it  meets  with  Roxburghshire.  The 
other  boundaries  are  the  German  Ocean  on  the  east, 
Diirhain  on  the  Booth,  Cumberland  on  the  west,  and 
on  the  north  two  small  districts  called  Noffaanuhiie 
end  lalandihire,  «hkh»  though  hdoqgtag  ly  tbair 
riMadon  to  Noithimdiei'hud»  Ibrn  a  part  of  the 
county  of  Durham,  along  with  another  tract,  called 
Bedlingtonthire,  oa  the  B0Qth>east.  But  in  a  gene- 
— ftbvmoanqrto  etmd  to  — 
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^jwjb";"-  dialinctioDt.  Tlic  T  weed  ioaj,  ilicrefore,  be  con- 
J™*"  .aidercd  as  ilie  northern  boundary  of  the  «  ii;r  -), 
and,  in  this  case,  it  will  include  tlie  town?  oi  iici- 
wick  and  Korhaiu.  Lindi^iame,  or  Uuly  hland,  on 
the  Borth-east  coast,  which,  in  Itke  manner,  belongs 
to  Durham,  ia  situated  about  two  miles  from  the 
aaioland,  opposite  the  mouth  of  the  brook  Lindis, 
wd  acceaiible  to  all  kinds  of  conveyance  at  low  wa- 
iHi  TiMMKh  alMat  niat  aulw  in  ekmit.  It  eom«iii» 
little nonStn  1000 acre*,  fadf  of  wMob  li  ma^ 
banks.  These  several  portions  may  extMld  tV  mm* 
thing  more  than  100  square  miles,  or  about  Oott* 
iwrriti-  ill  part  of  the  whole.  In  this  view,  N'orth- 
umbirland  is  situated  belweca  51''  51'  and  .'jj' 
4S'  north  latitude,  and  between  l"  and  2"  27' 
west  longitude  from  London.  Its  greatest  extent 
from  north  to  south  is  miles,  aiui  from  east  t  s 
west,  it  varies  from  about  46  miles,  which  is  its 
Usual  breadth  between  the  river  Tyne  on  the  south 
and  the  Coquet  on  the  north,  till  it  terminates  at 
Berwick,  on  the  north,  in  a  breadth  of  only  6ve  or 
■ix  miles.  AccordiBg  to  the  authon  of  the  Jgrkul* 
htrat  Report,  the  extant  «f  the  whole  » 1980  Minm 
miles,  or  1,267,200  acres,  oTwhldh  IWOfly  tntt-thitdo 
may  be  6t  for  cultivation. 
OiiWiBS.       It  is  divided  into  six  wards,  numely,  TindaU',  Co- 

auetdale,  Glendale,  Bamborough,  Morpeth,  aitd  Cas- 
e,  the  first  three  cumpn&;ng  the  wtbtc-rn  and 
mountainous  district,  and  iht>  luttrr  three  the  coast 
lands  on  the  east.  These  last,  tliuugh  extending 
Over  only  oue-fburtlt  of  the  county,  are  by  far  the 
most  wealthy  and  populous,  owing  chiefly  to  tbo 
craal  coal-works  in  Co&tlc  ward,  near  the  town  of 
WtwoOltl^  and  along  the  hanks  of  the  T^nc.  it 
owtiriao  fiat  deondva  and  tefaag'ihnt  anubn,  til 
eif  irhich  ai»  the  wcbdaacotuty  of  nortbuaiher- 
laoa  aiid  diocese  of  Durham, 
iattei        All  the  western  side  of  this  county  U  mouiuainous, 

{rOOl  the  bound;iry  with  D^rlj,.iu  lUi  ;bc  soulli,  ul- 
most  to  the  vallt-j  ul'  the,  ivtvcd  on  ilie  tiurih ;  but 
this  extcnMVi-  tract,  comprising  moro  than  a  third  of 
liie  wholi»  area,  is  not  all  of  the  satnc  character;  tlic 
northern,  or  Cheviot  hills,  extending  to  about  (>o,uou 
•Gn%  being  mostly  all  grcon  nearly  to  their  sutnmitJ^ 
OBOlaMog  many  narrow  but  fertile  glcna,  and  aflbrd* 
iag  esttUeot  pastures  for  tbo  breed  of  abeep^  to 
tmeh  thqr  liave  given  their  name :  whilo  thoM  to 
tlM  MOit  aid  aeitth  aie>  in  general,  open,  Mlitoiy 
wattea*  covered  tafih  heotb,  and  of  reti  little  taluo. 
On  the  coast,  from  the  month  of  the  t>ae  to  that 
of  the  Tweed,  and  also  on  the  north,  lor  its  whole 
ljreuJ;h  from  Htiford  to  Mindruin,  the  country  Ls 
with  lew  exception*,  k-vcl  and  ricli,  with  ii  soil,  in 
some  places,  a  strung  clay,  aud  in  others  u  dry  luain  ; 
but  almost  every  wUeru  very  productive,  under  tli^ 
enlightened  system  of  cultivouun  whicb  frovaili  ao 
generally  throughout  Nortbumbcrland. 
ibmi^  The  principal  rivers  are  the  Tyne,  BIyth,  Wans- 
hfoka  Co^t,  Alo,  and  Tweed,  alt  of  which  fall  in- 
to the  wtt,  carryiogwith  them  the  uibutc  of  many 
■noUer  etnana.  ThcrU|»»hidi  cnftiei  iiMlfm* 
to  die  Tweed,  ■  abo  a  cooaidenbte  livulet.  Tbe 
Tyne  and  Tweed  are  by  far  the  most  important,  tbe 
iMe  flowing  up  the  Conner  sixteen  miles,  aitd  up  the 
Jttier  eiibe  or  imi  miK  "Itiie  the  BMrigmhw  «r  tbo 


other  river*  i*  confined  to  a  Etuall  distance  from  their  ffcwttam. 
It  luih^i.    Hoth  of  these  have  been  long  celebrated ^^"J* 
lor  ilieir  saltnon-Bsheries,  which  yield  prtat  rents,  ^'^^ 
and  alfurd  a  valuable  article  of  trade  wiiii  London,  . 
to  which  the  fish  are  sent  packed  in  pounded  ice, 
by  which  means  tbey  are  presented  in  the  market  in 
i>early  aa  fiesh  a  state  as  if  tbey  bad  been  newlj 
taken  from  tbe  water. 

Morthonbedand  bea  boM  long  diitingniibed  ibrood,**. 
to  eidttarraaaona  MmoiMi  tbo  main  aonrae  of  iia 
WMUi  and  popalOliaMk  Of  these,  coal,  which 
abowtdfe  !n  meat  parts  of  it,  i«  by  far  the  most  im-  ' 
portant  It  is;  nf  tliu  br^\  q  j:.l'v  I:i  the  suulh-east 
tjuarter,  on  thu  ba;.]^  oi  liie  iyiie,  from  whence 
those  vast  quantities  are  exported  which  supply  tJie 
jrrcat  consumption  of  the  iBetropolis,  as  well  tiF  the 
cua^ting  and  foreign  trade.  In  some  ycius,  the  ex- 
port trum  the  port  of  Kewcastiv'  has  amounted  to 
upwards  of  600,000  chiildron»  of  53  cwt.  each  t  and 
probably  as  much  mure  has  been  sent  from  Sondeiw 
land  and  consumed  in  Northumberland  and  Oar* 
ham,^-the  lame  cool  field  oiMBdiag  oawiillioTyo 
!•  tbololMr  oomtjr.  Tbn  ooat  k  att  of  flw  kfnd 
eallod  "  cahing  ooal,"  which  mclu  and  runs  togetlter 
m  the  (ire,  and,  when  of  the  best  quality,  leaves  very 
few  avhc».  Calculations  h.ive  btL'  m  iii-  ;  ,  to  tbe 
extent  of  this  tract,  the  quantity  whitli  it  may  con- 
tain, fu\d  the  pcii^  1  'Jiitt  it  mubt  be  exhausted; 
but  on  this  hist  point  tiiere  ia  a  great  diiTerence  of 
opinion,  fcomt;  eslim-iting  tliat  the  supplies  must  cease 
in  dOO  ^-ears,  irotse  not  tu  1«m  ilian  SOO,  wliiie  by 
others  tt  is  bold  to  be  alroD»t  inexhaustible.  Of  iho 
coal  found  rn  Bamberaogb,  J«kind»hirc,  and  Gleiv 
dale  wiird,  th«  aeamo  ONi^  b-gcnerdl,  thin,  and  tbo 
4)Hality  inferior,  not  caking  or  buiaiog  to  •  cMof, 
but  jneUUng  •  great  quantity  of  atAc*.  TUa  ia  «aa4 
only  for  homo  oooanoiption  aod  for  burning  lime- 
stone ;  for  the  latter  purpose  it  is  well  adapted ;  and 
through  ul!  ttii.')  district,  coal  and  Hiue  are  generally 
found  together.  The  soutli-tait  quarter,  which  is 
»o  rich  in  coul,  is  destitute  of  limestone.  Le.id-ore 
abounds  in  liic  mountains  on  the  soulh-weiis,  parti- 
cularly toward.s  the  head  of  that  liram  h  of  South 
Tyne  called  AUeudolCi  where  it  haa  long  been 

wroi^tw  a eomUlenblo  extent,  iron-ore  is  found 
in  nonymrlOi  atone  ouurl  near  Twecdside,  shell 
pari  m  GknAdo  ward,  aod  variona  aotu  of  aand- 
atono,  or  fioaatooe,  are  got  bi  almoot  cveijr  quarter, 
aome  of  it  aftrdlns  totcnble  alatei  Ibr  raoAofc  and  * 
fla{;s  for  fioeia.  &ce1lcat  jrlndatooes  are  raised  in 
tlioso  sandstone  qitarrles,  or  which  a  great  many  arc 
exported  from  Cuinas  und  ^*iirI<vvorlh. 

The  agriculture  of  Xorlhuiiiberlund  is  an  object  Agiictihui» 
only  .second  in  interest  and  iniportiinct  in  irn  coal- 
work.".  Almost  all  those  branche>i  uf  runti  economy, 
for  one  or  more  of  which  other  districts  arc  celebrat- 
ed, may  here  be  found  combined  into  one  syntcm, 
and  conducted  iipoti  the  same  farms.  One  finds  here 
the  Leicester  sheep  and  the  short-horned  cattle  of 
Durham  and  Yorkshire,  both  in  great  perfection; 
the  tufiupa  of  MocfoUc  cultivated'  upoo  the  drill jnra> 
tern  of  Scotland:  the  weD  dresaea  (bllows  of  Etat 
Lothian  and  Berwickshire ;  and  that  regular  alterna- 
tion of  tillage  and  grazing  whicii  is,  of  all  other 
omuBv  of  cnniing,  the  on«  boat  ad^itcd  toauatab 
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and  Improve  the  productivcocM  of  the  soil.  Theie 
remarks  apply  in  an  csjMJcial  manner  to  the  northern 
part  of  the  county,  where  the  farms  are  in  general 
large,  and  the  occupiers  men  of  education  and  liberal 
acquirements.  This  quarter  has  been  lonp  dialin- 
guished  as  a  school  of  ogrtculiure  to  which  pupils 
arc  sent,  some  of  them  gentlemen  of  fortune,  from 
various  parts  ;— a  character  for  which  it  is  eminently 
indebted,  as  well  as  for  other  distinctions,  to  the  late 
Messrs  Cullcy,  who  were  among  the  most  extensive 
and  successful  farmers  in  the  kingdom.  The  com- 
mon period  of  leases,  at  least  in  the  northern  district, 
is  ai  years,  though  many  are  shorter,  and  on  a  few 
estates  no  leases  are  granted.  In  1795  the  rental 
was  stateil,  conjccturally,  at  L.  605,000,  in  I8O9  it 
was  L.  916,857,  ISs.  lljd.  It  is  worthy  of  remark, 
that  at  Chillingham  near  Belford,  tlie  seat  of  the 
Earl  of  Tankerville,  there  is  a  herd  of  wild  cattle, 
perhaps  the  only  remains  of  the  ancient  race  to  be 
now  found  in  a  pure  state.  An  accurate  description 
of  them  has  been  given  in  the  Agricultural  Report  of 
Messrs  Bailey  and  Culley. 

Northumberland  is  not  the  seat  of  extensive  ma- 
nufactures ;  its  principal  csublishments  of  this  kind 
are  derived  from  the  coal  trade,  or  connected  with 
it,  such  as  ship-building,  roperies,  forges,  &e.  On 
the  Tyne  there  are  a  great  many  gla&s-houscs,  which 
a  few  years  ago  paid  a  duty  of  L.  180,000  yearly: 
and  Hexham  has  been  long  noted  for  iu  manufac- 
ttire  of  gloves. 

The  principal  towns  are  Xewcastle,  North  Shields, 
Morpetl'.,  Alnwick,  Berwick,  Norham,  and  Wooler. 
,  The  county  sends  two  members  to  Parliament,  and 
Newcastle,  Morpeth,  and  Berwick,  two  each, — eight 
in  all.  Northumberland  contains  a  great  many  ele- 
gant seats ;  but  for  these,  and  for  iu  history  and  an- 
tiquities, we  must  refer  to  the  Deautiet  of  Englaitd, 
Vol.  XII.,  and  the  works  there  enumerated. 

The  census  of  181 1  gives  the  following  returns  for 
this  county  : 

HouMt  inhabited,  -  -  28,258 

I  uninhabited,        •        -        -  I,lS6 
Families  employed  in  agriculture,       -  10,9*5 
-— ^— — — — — ^—  trade  and  manufactures,  16,547 
■  AU  other  families,  -  -  >0.^^I 

ToUl  inhabitanu,        -         -  172il6l 
See  Bailey  and  Culley's  General  View  of  the  Agrt. 
culture  qf  Northumberland. 
NORWAY,  sec  Swkdk.v. 

NOTTINGHAMSHIRE,  an  inland  county  of 
England ;  bounded  on  the  north  by  Yorkshire  and 
a  part  of  Lincolnshire ;  on  the  east  by  Lincolnshire ; 
on  the  south  by  Leicestershire  ;  and  on  the  west  by 
Derbyshire.  It  is  of  an  oval  figure,  with  its  narrow- 
est end  towards  the  north,  hs  greatest  length  is 
about  50  miles,  and  iu  greatest  breadth  27.  Its  cir- 
cumference is  estimated  to  be  1 10  miles,  and  its  con- 
tents 776  square  miles,  or  ♦96|6-M)  acres. 

The  county  is  divided  into  six  hundreds,  or,  as 
they  are  usually  denominated,  wapentakes  ;  three  of 
which  are  to  the  north,  and  three  to  the  south  of  the 
Trent.  It  contains  9  market  towns,  and  207  pa- 
rishes.   In  the  year  1811  the  number  of  inhabitants 
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was  162,900,  in  33,298  house*.  The  males  were  Notdnfftiua- 
79,057,  tJie  females  83,843.  The  families  were 
33,51+,  of  whom  12,293  were  employed  in  agricul- 
ture, 18,928  in  trade  and  manufactures,  and  '.^293 
followed  neither  of  those  pursuits.  In  the  year  pre- 
ceding the  census  the  baptisms  of  males  were  2407, 
of  females  238(j;  the  burials  of  males  were  1791.  of 
females  1787  ;  and  the  marriages  were  1372.  The 
towns,  whose  population  exceeds  1500  inhabitants. 


ne  loJJowing  ; 

Houm. 

iDhsbitaoo. 

Nottingham, 

6801 

34.253 

Newark, 

1492 

7,236 

Mansfield, 

1453 

6,8  IG 

Worksop, 

756 

3,702 

Grey»ley, 
Radford, 

597 

9,673 

7«5 

3,4^*7 

Sutton  in  Ashfield, 

679 

3.386 

Arnold, 

710 

3.0*2 

Basford, 

573 

2.940 

Southwell, 

557 

2.674 

East  Retford, 

4G9 

2,030 

Bulwell, 

560 

1,944 

H  ucknal  1  -Torkard, 

317 

1,793 

Clarcborough, 

356 

1,531 

The  face  of  the  county  is  generally  level,  with  Faoe  of  tb« 
moderate  undulations  ;  and  its  beauties  are  of  a  miid*^"™"'! 
description,  somewhat  picturesque  in  the  vicinity  of* 
Sherwood  Forest,  but  displaying  neither  the  striking 
features  of  the  adjoining  county  of  Derby  on  its 
western  side,  nor  the  flat  insipidity  of  the  plains  of 
Lincolnshire  on  its  eastern  side.    From  its  position 
between  these  two  descriptions  of  country,  and  from 
its  moderate  elevation,  it  cnjoj-s  a  milder  climate 
than  either ;  partaking  neither  of  the  raw  air  of  the 
one,  nor  the  moist  atmosphere  of  the  other.  The 
dryness  of  the  climate  is  favourable  to  early  vegeta- 
tion, and  is  supposed  to  be  the  cause  of  the  seed-time 
and  harvest  in  Nottinghamtihire  commencing  at  the 
same  period  as  in  the  more  southern  counties. 

The  soil  of  this  county  is  very  various.  On  the  Soil  »nd  Ru- 
borders  of  Derbyshire  is  a  stripe  of  land  with  coal 
and  limestone,  partly  in  wood,  but  mostly  under 
arable  culture.  Parallel  to  it  is  a  broader  track  in- 
cluding Sherwood  Forest,  whose  soil  is  chiefly  sandy 
and  gravelly,  which,  though  naturally  sterile,  has  in 
some  degree  been  brought  into  a  productive  state  by 
the  cxtcniiTe  cultivation  of  turnips,  and  the  main- 
tenance of  considerable  flocks  of  sheep.  The  track 
which  adjoins  is  a  clayey  soil,  extending  to  the  banks 
of  the  river  Trent.  It  is  chiefly  arable  land,  but 
varied  with  woods  and  meadows,  and  highly  pro- 
ductive of  wheat,  oats,  beans,  and,  in  some  parts,  of 
hops.  The  lands  on  the  banks  of  the  Trent  are  very 
fertile,  mostly  devoted  to  pasture,  on  which  many 
oxen  are  fattened,  and  some  of  the  dairies  are  exten- 
sive. The  arable  land  of  this  district  is  celebrat- 
ed for  both  the  quantity  and  the  quality  of  the  oats 
that  it  produces.  The  beautiful  Vole  of  Belvoir  in 
the  south-easternmost  part  of  the  county  enjoys  some 
of  the  best  soils  both  for  pasture  and  arable  hus* 
bandry  of  any  part  of  this  island.  The  farms  are  in 
general  small,  and  commonly  held  by  tenants  at  will  t 
the  rents  from  whom  were  generally  moderate,  and  a 
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very  gre«t  pvoportkm  of  the  land  i*  fr«e  bom  the 
burdea  ollkhaib  The  apirit  of  africoUitnl  iapMNi»> 
MM  iMt  aol  immmMm  livMlii  MMf  othir  «MU^ 
tittt  dkMHil  It  fcamMfocHMidwabte  pragmmf  hltt 

jt»n.  Neither  the  breeds  of  co«r«  anu  iiheep,  nnr  the 
mode*  of  cultiration,  differ  «o  much  from  tluyio  oi  the 
adjoiob|;  conntie*  at  to  deserve  i  >  l  |  ecial  Dotice. 

There  are  no  mines  except  tho»e  of  coal,  which 
are  exclu  iv  iy  Loofined  to  a  narrow  district  border- 
ing CD  Derfoytiiire  :  these  are  of  good  c^ualitj,  very 
abundant,  and,  by  means  of  internal  naTigation,  dif- 
faa«d  ihramk  th«  vbole  county.  BwMmXMMStt 
baMnig  ii  nkdl  b  many  parts,  tomt  of  wfaicb  bw 
the  pectdiarly  valuable  quality  of  improving  by  expo- 
sore  to  the  ireather.  Many  parts  of  the  county 
abound  in  veins  of  gypsum.  In  ilie  narisli  of  GO" 
tham,  it  is  fuunJ  in  strain  of  tlie  lljickne«i«  of  three 
feet.  At  Beaeonliill,  near  Newark,  are  large  quarries 
<if  this  substance.  Although  it  bat  b«eo  much  prais- 
id  ■•  a  manure,  the  trials  of  it  that  have  been  made 
■  ka  ▼iciaiw  bate  aci  beeo  aitaadad  vitb  uicb  ba« 
■efidal  rettuti  aa  to  iodoce  the  oootiaued  use  of  k 
ftr  tbat  nntpoae. 

The  Forest  of  Sherwood,  formerly  celebrated  aa 
tlif  scene  of  the  exploits  of  Robin  llooJ,  whose 
deed*  amuicd  our  nurtcry  days,  i»  nio»'.ly  nn  open 
hcathj  plain,  bordered  with  recent  plantations,  and 
npoo  which  the  plough  has  made  very  extcu«iv«:  en* 
cnMdmiena.  The  boundariea  of  Ae  forest  are  ex- 
tensive, it  being  t«*«Bl^]Mtt«  aiilet  in  length,  and 
firom  seven  to  nine  in  bwith  ;  buta  great  portkQ  af 
itia  baeoaaa  tbe  praptrty  of  private  iodifiauah^  awA 
b  aodowd  h  flnwt  and  parks ;  in  tbe  tatter  of  wbidi 

alone  are  tn  he  founJ  tlic  Jllt  uNi-h  this  forest 
was  once  niuj.t  afjuiiJjuti  >  >.viiL:r,i.J.  The  trees  of 
most  ancit  iit  iLiti  lu.-.  t  u  sc  now  remaining  on  the 
estates  of  the  Duke  of  Newcastle  aad  Lord  Manvers. 

Nottinghamshire  it,  for  its  population,  one  of  tho 
giaamt  maaofacturing  counties.  The  frames  for 
nakblg  hoilery  were  the  discovery  of  a  clergyman  of 
iUi  county  named  Lee,  in  tbe  reign  of  Queeo  Eliaa* 
both,  who,  finding  but  little  eocourogcment  in  Eng« 
land,  repaired  to  Paris,  and  commenced  hU  work  un- 
der the  auspices  of  Henry  the  Fourth.  The  murder 
of  that  monarch  havijig  deprived  him  of  a  pairon,  he 
died  in  France  of  cliagrin,  and  the  wrvrkmen  returned 
home,  when,  after  many  fluctuation!!,  the  macliinery 
was  introduced  in  this  county.  Tbe  making  atock- 
infft,  caps,  pantaJoon-piecaOt  and  otbar  sunlJar  ar« 
wm,  baa  long  given  eowlojnoni  te  tbe  great  moM 
of  the  labooring  populavea  t  ani  of  lata  yeai«,<he 
making  of  lace,  upon  a  similar  principle,  has  been 
introduced,  and  created  additional  employment. 
Although  t'ji  r:  itous  conduct  of  the  workmen,  un- 
der the  denommation  of  Luddites,  has  driven  some 
of  the  large  capitalists  to  other  parts  uf  the  kingdom, 
yet  the  hosleiT  business  is  by  far  the  most  important 
means  of  employment  throughout  the  whole  county. 
The  aplaniag  of  cotton-jam,  from  iu  natural  con* 
neellaii  vrhb  besiery,  baa  been  Itttfediwed,  and  very 
irfdolf  exieaded ;  and  the  csubliifaaeiiliait  Nottb^ 
bafb,  at  Mansfield,  at  Newark,  at  Southwell,  and  se- 
veral other  places,  are  upon  an  extensive  scale. 
There  arc  also  several  large  manufactories  for  spin- 
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on  toaoOMiderable  extent;  and  thebecrof  Nottin^:  S'  xm^w. 
baa  Md  of  Newark  rivab  that  of  Burton  upon  Tri-  L.,t.  . 
Ibaia  ana  aetteriA  at  Snttao  Aahfieldt  atarcb  is^'  *^ 
aaade  near  watbMO  $  and  aallclotb  and  caodlewiek 

at  Ketford. 

The  foreign  trade  of  this  county  i.s  mostly  con-  ( LirruiicK*. 
ducted  by  the  mercantile  houseis  of  Londi>n  and 
Liverpool;  but  some  of  tii«  larger  uianufdctiirt ri, 
export  their  own  goods,  both  to  the  Continent  of 
Europe,  and  the  more  diirtantparta  of  tho  world. 

The  river  Treaty  the  finutb  bi  aMfgailiide  of  the 
English  streams,  pastes  oei«M  dw  COOBty,  and  iiCsaals. 
navigable  for  barges  through  the  whole  of  it ;  bat  ita 
deficiencies  of  water  and  its  shoals  are  such  great 
impediments,  that  a  canal  by  the  side  of  it,  ten  miles 
in  length,  is  found  of  great  use  to  the  intercourse. 
The  other  riverb  ure  not  navigable,  but  are  benefi- 
cial for  the  piirpofcs  of  irriga'.ion.  They  arc  tho 
Erwath,  tlic  Soar,  the  Mauo,  the  Meden,  the  Wol* 
ko»  tbe  Worksop,  the  Idle,  tho  Lcne,  and  the  Do- 
ver or  Dare.  TbeM  all  discharge  their  waters  into 
tbe  Trent.  The  canaUare  the  Nottingham,  tbe 
Graatban,  the  Idle,  and  the  Chesterfield.  Tbe  fawt 
of  tbeae  1*  about  forty  mites  in  length ;  tbe  o^ra 
about  ten.  Hy  means  of  these  and  the  Trrnt,  (he 
iolcrcourte  by  internal  navigation  is  extended  tu  al- 
most evi  ry  district  of  the  county. 

The  tiiit:*  derived  from  this  county  ore,  Marquis  TiUss,  Ac 
of  Granby  ;  Earl  of  Mansfield ;  Viscount  Newark ; 
and  Barons  Piempoiat  and  Carrington.  Eight  mem- 
bers are  returned  worn  It  to  the  House  of  Commons, 
via.twofor  tbccottntjfandtmeaebliM'  tbeboroi^ia 
of  Nottiagbam,  Newark,  and  but  RelAird.  Tbe 
whole  county  is  in  the  diocese  of  York. 

The  remains  of  Roman  and  Saxon  aotiquiiie!,  are  Aotiquitiet. 
numerous.  Amongst  the  former  are  the  camps  at  Car- 
ton hill,  at  Combes  farm,  at  Gringley,  at  liei.gravc, 
and  NS'enny  hill,  and  a  Roman  villa  near  Mansfield : 
among  the  latter  are  the  Castle  of  Newark;  the 
Abbess  of  NcwMaad,  KulTord,  and  Welbeck;  the 
Priones  of  Mattcntey  and  Worksop;  and  ibeChiirrhfa 
of  Blogbam,  Blithe,  Southwell,  and  Balderton. 

Themost  distinguished  natives  of  this  county  hnvoCddbialsd- 
been,  Archbishop  Cranmer,  DrErasmua  Darwin,  Sir^**""' 
Martin  Forbisbcr,  Duii/.H  Lord  Holies,  Ircton,  the 
son-in-law  of  Crotinvell,  LuJy  Mury  Wortley  Mon- 
tague, Paul   Sundhy,    Archbi^liup  Seofceft  GUbaik 
Wakefield,  aod  Bishop  Warburton. 

Tbe  aeati  of  oofaleeMB  aadgeaAlemcn  of  the  first 
dan  are  aa  naBerotit  aa  fat  aiqr  eeua^  of  Englandt 
of  wbbsb  tbe  meat  remarkable  are  tbe  Ibllowii^  vis. 
Anncal^rlbdl,  J.  W.rhawurth,  Esq.;  Babworth Hall, 
Honourable  J.  B.  Simpson  ;  Uunney  Park,  Lord  Ran- 
clili'  ,  ("!i(ton  Grove,  Sir  Gervos  Clifton;  Clipstonc 
Puik,  Duke  of  Portland;  Clumber  Park,  Duke  of 
Ncivcastlc  ;  Colwieh  Hail,  John  Musters,  Ksq.  ; 
Grave,  A.  H.  Eyre,  L°»q. ;  iioime  Pierrepoint,  Earl 
Manvers;  Ilurgarton  Hail,  G.  D.  L.  Gregory,  Esq.; 
Kelham  House,  J.  M.  Sutton,  Esq. ;  Leqgoldf  ll> 
Gaily  Knight,  Esq. ;  Lenton  Priory,  WiUiaaSttet- 
tOBi  £m.  I  Mutkikia^,  J.  Pockliogtoq»  Ea^ }  Nov-, 
aicad  AUiiey,  late  Lord  Byron  (lately  sold  to  Major 
Wildman);  Norwood  I\ir'.,  ''ir  Richard  Sutton,  Bart.; 
Osberton,  F.  F.  Foljauibc,  ;  Ossiagton  ilall,  J. 
DeoiMiik  £h|.;  BulBud  Abn^'j  Hoooinabla  J.  It.. 
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MuHH.Tiwi  Imillr :  Sunford  Hall.  C  V.  Daahvood,  Eaq.; 


Suppldb«4f  Sk  John  Borlate  Wwreo; 


„  Hark,  Ear)  MwwMs  Wolback  JMtjt  ObIw  of 
^^'S^  "'  Portl«Kli  W«lla»i  MMMUkMit  Wu*^ 
J^^MpltaBor,DiikeorN«iftlk.  . 


id,  Eaq.;       See  Dickinsoo't  AntiquUin  m  ^oMni/^AaimAt/K ; NMdaghMi. 


ORGANIC  REMAINS,  FOSSIL. 


7nE  occurrence,  in  rocks  of  various  kindi,  of 
remains  of  animals  and  vegetables,  more  or  leu 
aliafed,  ia  m  leaMrkabie  imI  atriking  »  fiictt  Uwt 
it  owiU  not  M  to  ■ttraet  the  notiee  of  man* 

kind,  even  at  an  early  period.  Xenoplianes  of  Colo* 
plion  is  said  lo  have  described  the  remains  of  fossil 
fishes  found  in  the  slonc  quarries  of  Syrjcuvj,  and  in 
the  ilccp  marble  rocks  of  rurns.  Nol  lout;  af  ter,  in 
tlie  fifili  cciiiury  beiore  Cdri'^f,  IIlioiKhhn  men- 
tions loMil  shells  as  occurring  in  the  rocks  of  Egypt, 
and  states  thb  as  •  proof  of  that  country's  having 
beeo  formerljr  on  *tm  of  the  «ea»  Jikc  the  Red  Sea. 
We  find  aooe  aHiniow  to  ftatil  orgwiie  remabii 
even  in  iJie  poets  of  antiquity.  The  tbllowing  pwwge 
Ikom  Ovid  is  an  example  of  this  kind : 

VUc  ego,  quod  famA  qtMMi^ni  (oUdiMinia  tdlua 
Km  ftetam,  vidi  facui  cx  Mquoie  Icm*, 
£t  prsoul  »  poU^  GODciiB  jacum  inirin<& 
Kt  KWs  iamtua  IK  In  nmHUiiis  iMbfln  inaniH, 


Bat  our  author  canftoodo  true  orgulc  rendu  irHK 
the  accidenud  eecanvBoe  of  en  anchor  la  soil.  Kot 
loi^  after  the  comnenonneBt  of  the  Christian  era, 

attempts  were  roniTc  t<i  connect  tficsc  ])Iu'r.omeoa 
with  the  Deluge  of  Noah;  nnd  in  the  wniiinjs  of 
TtTluUijn,  tlu-re  are  p,'issaj;es  tliat  refer  ta  this  sup- 
posed connection,  i'his  upinioii  afteTHiu'di  became 
general,  piirticulariy  towards  the  beginning  of  tlie 
eigbteentb  century,  when  it  wa<;  attempted  to  prove, 
oral  ieaat  to  illustrate,  the  truths  of  rcvclauon  by 
amcalt  to  natural  iiiitoiy-  Thus  Biiltoer,  in  his 
Zeiehit  md  Zfugea  der  Sun^ut,  publlAed  at  Ulm, 
in  1710,  and  Schcuchzer,  in  several  of  hi«  work?, 
as  in  his  Itomo  Diluvii  TcttU,  Piscium  Querelie 
ci  ^indicia,  Herbu:iu<n  DHuiiaumn,  >^c.  enumerate 
many  fuels,  nnd  state  i;unicrous  reasons  in  iliustrA- 
tiun  of  the  accumuhiliun  and  deposition  of  fossil 
shells,  plants,  and  nnimals,  during  a  great  floodt 
wfaid)  they  maintain  tu  hare  been  that  dOQcribcd. 
in  tlte  Old  Testament.  But  th9  ntWHtPCttrrftnce  ofthe 
remains  ofman  along  wilfa  those  ofother  aninialsciaie 
10  bo  eooaidered  as  inimical  to  this  opinion,  and 
by  the  thae  of  Knorr  it  was  nearly  aJbandoncd. 
Another  speculation  was  toon  started  in  its  place, 
hy  which  it  was  aiieiiiptcd  to  show  that  these  re- 
mains were  not  truly  organic,  but  luerely  cffinla 
of  naturo  to  produce  organic  beings ;  and,  therefiMTOi 
that  these  bodies,  although  exhibiting  the  oi^Ude 
foro^  had  never  been  animated.  This  fancy  wm 


combated  by  the  supporters  of  the  dilovian  hypo* 
thesis,  and  the  result  was,  the  addition  of  many  neir 
fiwta,  and  the  tout  abandonment  of  bodi  h]rpo« 
IlieaH;  The  dhcoveiT  of  remalne  of  elcplHinta, 
lUBOeeroNS,  fte.  In  Knrope  and  Northern  Asia  ia 
a  fti«n  stale,  gave  rfae  to  a  new  opinion,  that  theijc, 
r,i;  ;l  rrmy  other  fossil  animals  found  along  w  ith  them, 
had  been  floated  hither  from  the  tropical  regions, 
l-orster,  I'allas,  and  others,  who  advocated  ihij  opi- 
nion, brought  together  a  host  of  facta  in  support  of 
it ;  and,  in  this  way,  contributed,  in  an  eminent  de» 
greCf  to  our  knowledge  of  fossil  orguiic  idnaiMf 
and  to  a  more  accurate  investigation  of  their  varloai 
tfhinetanand  relations.  But  their  speculation,  with 
iHllaplaiiiQiUitjcs,  was  soon  supplanted  by  that  which 
is  at  present  C0nsid<  imI  ib  the  mo^t  con.sibtcnt  witli 
facts — namely,  thai  the  various  foi-sil  organic  re» 
main',  contained  in  rocks  of  diHerent  kinds,  be) ur-^;  lo 
animiiJji  and  vegetables  that  formerly  lived  in  the 
countries  where  these  remains  are  at  present  met 
witli.  'i  he  facts  which  have  been  brought  to  Ught 
bjr  the  collision  of  opposite  opiniono,  and  by  toe 
careful  and  tuccessAil  invettigationt  of  many  na- 
toraUfta  who  trare  oontented  to  'Atw  these  fossil  re- 
mains, not  as  connected  with  any  general  geological 
hypothesis,  but  as  interesting  additions  to  zoology 
and  botany,  and  important  cootributiorts  to  0U» 
knowledge  of  the  physical  and  geographical  diatribu* 
tiors  of  animnU  and  vegetables,  arc  so  tnleresttOf^ 
even  to  the  general  reader,  that  wo  shall  attcoini  lo 
>e  a  short  aeeoont  of  (hem,  b  the  folloirlng  or* 

I.  Di&reot  kiada  of  fossil  organic  r 
I.  Animal  remaiu. 
Vegetable  remains. 
S.  State  or  condition  of 
8.  Oeagnoaiwal 


^  PatiBatioQ  of  tte 


these  r«maibs 


L^DIFFEBENT  KINDS  OF  FOflfllL  OCtGA^- 

NIC  lUEMAiNa. 

I.— FossTi  Rbmains  or  Akimals. 
1.  /'otj//  Remaim  of  the  Human  Spenia—^ 
the  diluvian  controversy  was  keenly  ^iialad^ 
deacriptiooa  were  published  of  fossil  rtimaina  of 
aaid  to  ham  beeo  AMind  inaaowAtfT  rocks  of 

bpnna«»Qraie 
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^«  boiiw  ffiovH  tMlV*«rtdteQdter  WW  (bond  to  be  t 

gigantic  rossll  (alamander.  The  foanl  b  iir  v  ,  f  .'i- 
go,  Ju  confiUcnlly  i)f«crib«<l  by  5|Ml!;uii:ur>i  a.^  nu< 
m&n,  were  (icUTmioed  to  bcJonj;  to  qundrvipcil*. 
TUe  lenMicii  ot  Uie  buoian  kpect««,  titer&ror«,  Uo 
not  occur  in  tbe  MCond«ry  ttraU ;  but  the  foUotr. 
mg  faoU  prove  their  occurrence  in  fiacurv*  of  rock* 
Md  Jb  fMt-<lilaviAl  MntA.  Huawa  bonce,  end  even 
wM»  ilnlttpie,  h«»e  bwa  fe«ai  ■  «l«r  in  ia» 
tarn  «r  roelte,  beiiif  tlw  tvonliw  of  b«tt«  that 

btd  lelirn  into  ihcm  ;  in  other  Ca»C*,  liLinian  hone* 
lod  skeletons  have  been  met  trith,  anil  occ;)i<innaliy 
iBore  or  lew  minrralued,  in  oM  deeertfd  ^nliiTifii  in 
miaefc  Some  yean  a^'n.  humsn  tkeletoits  werv  tli«> 
ootered  in  a  compact  ciilcureouit  rock  in  the  laiand 
or  Giutditloupe.  A  maju  of  thia  rock,  indoiiag  ■ 
pretty  well  preecrrtJ  hum^  skeleton,  but  withovt 
the  bead,  and  waoiins  tiie  ri|bt  uai  (t6pw»l»- 
«d  at  fig.  I,  F,  Flat*  CO.),  wm  WBt  Vf  Adiahral 
Cochrane  to  Lord  Melville,  and  aTterwarda  by  bin 
deposited  in  the  British  Museum.  The  rock,  on  ex- 
imiaation,  proved  to  beamefu  alluvial  nuist,  lorua'd 
of  pieces  of  coral,  that  sppcar  to  liavt;  l>cxn  thrawn 
yp  on  the  shore  by  the  »eu,  and  nfterwarcLt  united  to- 

f ether  by  water  impregnated  with  calcareous  matter. 
(.  Moreaodift  Jones  thinks  these  skeletons  are  re< 
mum  of  psndM  who  bad  pc|-tthed  bjr  Mfwntk, 
Hosn  boitct  In**  htely  bent  found  in  «llofMd  m9 
St  KiksirttjE  in  Genaany,  and  in  such  a  situation  as 
t«  render  it  proMlle  that  they  arc  of  great  anti- 
quity. Tiic  abiiciicL'  of  human  fossil  reoaaioi  I'rom  di- 
lurial  foroiiiiions  iia>  cKcJted  surprise;  but  this  will 
cease  whea  it  i:>  rccollectcl  ilint,  probably,  at  tlic  pe- 
riod of  the  deluge,  the  human  race  bad  sot  cxtcnJ- 
•d  into  the  countries  where  fossQ  oigaDic  reni.iins 
ban  b««a  ewaminnii,  andt  tb«nfafi^  mtt  oa^  i«  be 
loofetd  Car  in  tlwae  nmjmt  vhara  flMn  ii  Imomu  to 
taw  incd  wbeo  that  tfnt  took  plaot. 


CItASS  L-^-Mavma&m. 

Order  I — Quadntmana. 

Hitherto  no  foenl  raoialiM  of  apea>  babooiia»  taoa- 
hays,  «r  atbar  iribw  of  the  mdar  QnadfOMaa**  hare 
btaa  met  with;  oltlMaril  It  h  pMhaUe  that  tfiey  will 
b*  fbaad  aaiaag  tfM  wwlat  atiaa  of  tbaa*  tagioM 


Order  II. — Ckirc^era^Bal. 

It  ia  BNtable  that  fdMiil  ^cciea  of  Iba  laifcr  bata 
'wiBbfe  tottBd  ia  the  alhiThl  itrata  efdia  wanner  re. 

f'ons  of  the  earth,  antl  thit  rcmaini  of  (he  smaller 
uropean  f|)fcies  will  be  discovurt'd  in  some  of  the 
I.uropcan  formations.     The  io-.»i\  remains  of 

the  animals  of  tliit  order  with  which  wc  are  ac- 
quainted arc  those  represented,  fig.  5,  Plate  CII. 
Tliese  arc  coalaiocd  ia  a  slab  of  limestone  from 
Edbttiidt,  and-belOQg  to  a  ^ecies  which  must  have 
BMamiod  six  or  aef«B  fcet  lioaii  the  tip  of  ono 
wiog  to  the  tip  of  th*  other.  Hie  i«aiarnl»le  fiiaiil 
tribe  named  Oraitboeephalu*,  to  be  dcaeribed  afker- 


waafBond  ia  the  gffmm  of 


R  E  M  A  I  x\  S. 

mds,  ia  neaaial  aapoet  bean  0  alriking  raMBAlonoaO^P^ 
tohota. 

Order  III. — MarsupiaUa. 

Two  species  of  this  order,  both  belonging  to  the 
Rcmis  Dit/f.'phiu  or  Opo$ttm,  have  bwn  met  with  in  a 

(ossil  litjte ;  the  one  wi    ~     ~  ~ 
Paris,  iht'  oth«r  in  the 
8lOOes6c-ld  in  i:ni,'1and 

Order  1  V_G/irv«,  or  CMamrs. 

Fossil  remains  of  an  animal  resembling  the  Cavia 
parttUmi,  or  Guinea-pig,  have  been  detected  in  tho 
limestone  of  Oningen ;  remains  of  an  animal  reaen- 
blinff  the  Lagomyt  alpinus,  a  species  at  present  cod- 
fined  to  the  bigber  parts  of  Siberia,  were  found  in 
the  fi«turea  of  the  rock  of  Gibraltar;  two  species 
of  Leput,  one  nearly  re»enibling  the  (V/vrjun  rMttt, 
and  ihc  otlier  one-third  less,  were  fuund  in  the  lime- 
stone rocks  of  Cttte;  three  species  of  Mas  have 
been  met  with  in  a  fossil  ftate,  one  nearly  resemb- 
ling the  Mut  lerretlrn,  occura  to  Ifaaertone  to  Bo- 
liemiaiy  aod  aiao  in  the  liaiestoae>coagloaMmte  ^f 
Coniei,  aad  two  oOlei^  ono  referred  to  the  Ufat 
mroatUt  aad  the  other  to  the  common  water-rat,  in 
the  rack  of  Gibraltar :  ros»il  remains  of  the  com> 
TOOS  6fover  have  been  met  w  ith  in  allnvi.il  strata  in 
Perthshire  aad  Bcrw  icksliire  in  Scniliir.d,  and  in  si- 
milar situations  on  the  Contlnrnt;  .ind  nnolhcr  spu- 
cies,  aaned  Cattor  trogoniAerium,  was  fouAd  on  the 
sbono  of  tha  aaa  of  jUo£ 
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Order  V. 


A. 


The  fossil  «|>ecies  of  ihia  order,  uk)lIJU^Il  nut  nu- 
merous, are  rcmarkidtle  for  th^r  mit^r.uude  Mud  titi- 
guUr  organization.  Hitherto  only  two  species  have 
been  discovered,  and  apparently  both  belong  to  tbe 
aame  genu« :  the  one  is  the  Megatberiun,  and  the 
Other  tbe  M^mloojrs,  of  aathon.  Wo  aoight  aaMOM 
M^atheriom  at  tbe  gencile  dcooaiaatiaii,  and  aaaw 
ifca  Snolh  American  apociaa  Megatherium  Aiistiaie, 
*o4tiiO  Mrgalonyx,  or  Nortii  American  species,  Me- 
pstherliim  lioreale  ;  but  our  present  view  will  be  an- 
swerwl  by  dc^cnbinu  them  under  their  common 
nam*-?. 

Megatherium. — A  complete  skeleton  ol  this  co- 
lossal species  was  found  in  diluvial  soil  ncer  Buenoa 
Ayres,  and  sent  to  Madrid ;  afterwards  aootbor  wm 
discovered  near  Lima,  and  a  third  in  Paraguay.*  The 
ijpleadid  apeciMan  in  Madrid  k  fiiarteeo  ieM  lo^ 
and  aefcn  f^aiMi  (bet  in  hel|gfrt.  file  ahdeton  of 
this  mcgafhcriufn  Is  so  rude  a^  l  i:n':hapely,  that  the 
clumsy  skeleton  of  the  tleplia!  !  iml  rhinoceros,  and 
even  the  mnssive  iind  rugged  b 'm  i"  the  hippopo> 
tamus,  oppoar,  when  placed  beside  it,  slender  and 
light.  It  n  ooe  of  the  largest  and  most  tnasstve  of 
all  the  fossil  quadrupeds  hitherto  discovered.  Judg- 
ing from  its  structure,  its  motions  seem  to  have  been 
slow  and  dn^ggiag.  and*  with  oscepiion  of  its  long 
daws,  appeals  to  ha»o  Wea  omio  defeacaleN  ^aa 
aagr of tho otter larfeqaadrupoda.  Thoftnnofthe 


*■  BfiBaias  of  the  Megatherium  have  been  lately  fotind  in  limestone  caves  ia  BraziL 
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OrgaiM  Re> teeth  ibows  that  it  lived  on  vegetables,  and  its  long 
^clawa  afc  suppoaed  to  have  been  used  for  digging  up 
the  roots  on  which  it  is  conjectured  to  have  fedT  I'lato 
cm.  exhi|)jfs  a  cemet  Rpr««eDUition  of  tU«  animal 
fiwnthe  ipednn  in  dw  iwiMaBi  at  Madrid, 

Megelontfx. — This  species  is  cmaller  than  the  nc- 
gathertum,  being  only  the  size  of  the  ox.  The  gc- 
II  r  il  form  and  arrangements  of  the  skeleton  are  the 
SAme  as  ia  tlic  meeallieriuni,  and  the  agreement  is 
so  considerable,  that  some  paturati.^ts  conjecture, 
although  without  sufficient  ground,  that  it  is  a 
youog  variety  of  the  megatherium.  It  appears  also 
to  have  been  berUvoroiia,  and  hitherto  it*  remaiaa 
ha*e  been  net  onJy  hi  IhaeatoBe  eavea  la  Vir- 
ginia. 

Order  VL^Faaja. — RAPAciona  AaiMALa. 
Vrtus. 

Several  fossil  species  of  this  tribe  dave  been  met 
with  in  dUEMvot  {>arta  of  Europe.  The  following  are 
•namentted  bv  aatunlists : 
I.  Urtus  !pfami    It  it  tiie  largnt  ipeciei*  and 

b  distinguished  fhtm  the  Polar  beer,  to  whieb  it 

bear*  i  i  In  e  resemblance,  by  Its  more  inclined  brow, 
and  tl.^  v,j.i.t  of  the  aotcrior  small  grinding  tooth. 
2.  U.  A  ret  uideus-— The  slcull  smaller  than  the  pre- 
ceding, and  the  small  anterior  grinding  tooth  also 
wanting.  3.  I/. prtjCHS.— Not  larger  than  the  brown 
bear ;  ^e  cranium  the  same  shape,  and  provided  with 
the  same  teeth. 

Tbeae  foMit  epedet  occur  in  limestooe  caves  in 
GcraMHij  and  Hiiagaija 

CRMtl. 

Fotail  remains  of  a  species  of  canit  resembling  the 
dog,  and  of  another  nearly  allied  to  the  common  fo*, 
and  bones  of  the  common  uoff,  have  been  found  in 
Dost-diJurial  and  diluvial  toils,  and  in  caves  in  Eng- 
nndt  Qanuoft  and  Braaoo. 

Fossil  remains  of  a  species  nearly  allied  to  the 
common  hueena  have  been  found  in  caves  in  lime* 
stone  in  YorkiUro.  In  tliosa  also  duBf  w&t  fimnd, 
proving  that  tbese  caverns  had  been  the  resldenee 

of  the  hyxna.    Remain?  nf  the  same  species  occur 
in  caves  in  Germany.    Auothcr  species,  resembling 
thei/.  crocvlu,  was  found  in  Ilaitover,  in  nsflf 
witli  bones  of  ibo  lion  and  elephant. 

Felu. 


Equiti  Adamiticut — Equu$  CabaUut.—FoisW  teeth 
of  n  species  of  horse  are  found  in  diluvial  soil,  asto* 
cisKd  with  those  of  the  cleplmnt,  rhinoceros,  by«na, 
mastodon,  and  tiger.  These  teeth  are  larger  than 
those  of  the  present  horse,  and,  to  all  appearance^ 
belong  to  a  diflerent  specie^  which  iohabiled  the 
countries  where  tfaejr  aae  aov  fiHmd,  is  Qtiiat  Br^ 
uin,  along  with  eiephaiim,  tMaoeevoseSt  hjmtttt 
bears,  wolves, 

Order  VIlU-AiraAw. 

^  Maaf  fossil  animals  of  this  order  occur  in  a  fuc- 
■■1  atate.    We  shall  enumerate  the  principal  of 


Dot — Or. 

Four  specie*  of  this  genus  occur  in  a  foisil  *taic. 
1.  Do$  ou  '  ,^  ' ,  r.T  uTus — This  species  is  considered 
as  distinct  from  tlto  common  ox,  being  much  larger- 
Horns  and  bones  are  found  in  this  country,  and 
also  on  the  Continent  of  Europe.  It  occurs  like- 
wise in  alluvial  SoH  In  the  dijirict  of  Ohio  in  North 
America.  2.  Ceamoii  Otr— >The  fossil  skulls  of 
this  apeciea  diflbr  from  those  of  the  present  exist- 
ing races  in  bang  larger,  and  the  horns  having 
a  diftrent  directlmi.  They  are  considered  as  be- 
longing to  the  original  race  of  the  present  do- 
mestic ox.  The  remains  are  of  frequent  occur- 
rence in  our  peat-bogs,  also  in  a  simtlar  situation 

in  Ireland.  3.  Large  Buffalo  of  Siberia  SlcttUs  and 

bones  of  a  large  species  of  ox  are  found  in  Siberia, 
which  Cuvier  maintains  to  be  dtffimot  fmn  any  of 
the  prseent  species ;  and  as  it  oocim  ia  Ae  same  si- 
as  the  elephant  and  rhraocenM  of  Siberia,  he 
consMete  it  to  have  Hved  at  the  same  early  period. 
♦.  Fofsil  Ox,  resembling  the  Musi-  Ox  of  \orth  AmC' 
nca.- — The  bones  of  this  species  resemble  in  many 
points  those  of  the  musk  ox,  but  the  marks  of  dif- 
ft^rence  are  SO  considerable  as  to  show  that  it  ia  a 
distinct  rpecies.  Tliis  spfnica  iias  Uthnto 
found  only  in  Siberia. 


(^ne  species  of  this  tribe,  and  nearly  resembling 
the^aguar  of  .South  .\mcric8,  has  been  found  in  a 
fiwsilaiatc  in  limestone  caves  in  Germany;  another 
spades, nearly  allied  to  the«ttsr»  is  found  in  diluvial 
aoO,  thog  with  fossil  remains  oTcbe  elephant,  rhino- 
 S,  hjteot,  and  ma&todon. 


Mmtelhi — JVeascf. 
Two  Species  of  this  genus  occur  in  the  German 
limestone  caves.  The  one  is  allii-d  to  the  common 
(^^.(Muitella  putorius),  ami  the  other  to  the  so- 
!i!/e,  a  pnlc-cat,  n.-itive  of  the  C'upe  of  Good  Hope. 
Another  spccieK,  allied  to  the  fc4neiHeoa  of  Egypt, 
init  nearly  double  iu  sise*  oocvia  in  tiw  eypsum 
qaariiaa  around  Paris. 


Cervut. — Deer. 
The  following  are  the  fossil  spedee.   1.  C.  efab 
phai,  or  Red'Dter^Hona  and  skulls  of  a  deer, 
agreeing  in  ahnost  every  particular  with  the  common 
red  deer,  are  occasionally  met  with  in  strata  of  dif- 
ferent descriptions.    Some  of  these  have  been  found 
in  the  newer  secondary  formations,  in  supposed  an- 
cient volcanic  tufas,  und  in  diluvial  strata,  with  re- 
mains of  the  elephant,  rhinocer<»,  &c.  and  lastly  in 
our  common  peat*niosies.  The  hem*  and  crania 
found  In  onr  peat.bo8s  ate  of  (be  same  spedee  with 
our  ftmmt  red  deer,  but  it  is  not  equally  certain 
diet  tbese  fbood  in  the  older  formations  arc  of  the 
aame  description.    2.  Roi-Deer — Rones  of  this  spe- 
cies arc  met  with  in  our  peat-mosses,  a»d  in  bed*  of 
shell  marl,  but  never  in  any  of  the  diluvial  strata. 
3.  Fossil  Roe  of  Orleans, — This  species,  nearly  allied 
to  the  roe,  but  different  as  a  species,  is  remarkable 
on  account  of  iu  geogoostical  position,  iu  remains 
occurring  in  a  new  secondary  linestooe,  along  with 
booesof  tlie  polsMtherium.   It  occurs  near  Orleans  in 
Flnuifle.  4.  Foiitf  Fallow-JDeer, — This  species  h  found 
b  peat.b^  aod  ia  laari  pin  Id  Scotland,  England, 
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f»r;aK  B*-  and  in  diffcreot  p«rta  on  tiie  Continmt  of  Kurope. 
ir*L-iv    The  antlcn  arc  in  general  larger  thnn  ihi>«f  of  the 

'  ^  '  "- ''  preaent  varieiie*.  S-  Fo*)it  Dter  y  /•.Vawfri^  fhit 
■peciea  appear*  nMrljr  allied  to  (he  rein  deer,  but 
Mck  MMMr,  not  iKettdfag  tli»  im  in  aiiew  The 
taM  ««»  fboad  MAT  Bcaaipw  Ib  FhuiMi  in  •  MUi(|| 
the  gco^nasiit-nl  relation*  of  which  hare  not  been  d** 
temiioid.  6.  Cervu*  gifantemi,  Iruk  Etk,  or  Elk 
ff  ikt  Iilamd  Jtfaa—'i  hi*  gi^audc  and  magnifi- 
cent tpecief,  now  apparently  eiitinct,  ornirR  in  a  fos- 
til  slate  ia  Ireland,  iile  of  Man,  England,  Ciermuny, 
mttd  I  ranee.  The  moat  perfect  tpectmen  of  the  ikele- 
hitherto  met  with  it  lint  which 
«at  tamd  ia  lb*  lila  «r  Mm,  u»A  mmt  pi«Mffdl  in 
Om  Kamam  of  JM^tniHr  of  Bdinbniiih.  Ia 
Plate  CIV.  »c-  liavepircn  an  accurate  reprcaentation 
of  this  riBiarkubli-  fpvcimen.  It  ia  tix  feet  high, 
nine  (itt  long,  and  in  hei^lit  lo  the  tip  of  the  right 
horo,  nicR  fcct  seven  and  a  half  indiriu  It  was 
dug  up  in  the  parish  of  Kirk  DalalT,  ai  (t  fortunately 
atetnd  for  tb*  Muaeum  by  hi*  Grace  the  Duke  of 
AdlolL    It  VM  inbtdded  in  a  looac  shell  marl,  in 

«Ueb  wtm  mtmmvm  iobcddad  btancbe*  and  rooci. 
Onr  the  marl  wM  a  bed  of  laad,  abi»«a  the  nnd  « 

bed  of  piat,  principally  compoaed  of  imall  brunctiri 
and  rotten  kin-t,  and  over  the  peat  the  common 
•ait  of  Iba  count  ry 

Ordtr  l\. — MultuHgula. 

Several  of  the  largest  and  moat  remarkable  of  the 
foiiiiJ  Specie's  of  qijiiJnipcdi  belong  to  this  order, 
■ad  of  those  the  following  are  tbe  moat  interesting : 

Of  this  genus  four  fo^•>ll  jpctie*  have  been  de- 
tertttiaed.  1.  lUi.  tichonnui — in  this  tpccics  the 
nostril*  are  teparjtcd  by  a  thick  osseous  plate.  It 
ia  the  iajgeit  of  the  foMil  rbinocerij  and  ia  that 
vhidi  it  Ibond  n  Baghad,  Fraaee,  tiatjr,  Gcrwenjr, 
Sberie,  Ac.  One  fpeeunen  via  fSranii  in  the  year 
1770  with  iu  »kiD  on,  imbedded  in  ice,  on  the  bank* 
of  ific  Wilhoui.  It  appeartd  to  have  h.iJ  very  longhair 
on  )(«  I'tet,  an  arrangciuvat,  aceuniiii^'  lo  Cuvipr,  pro- 
bably connected  with  the  climnte  ivhieh  it  inhabited. 
2.  Hk.  ptorkinui  {fton  i^ikh  ihin}- — la  this  species 
tlie  noatriU  are  nol  praddodtaitb  an  osseou*  septum, 
Ibe  booea  of  die  nose  are  ihinaer,  md  die  aitdoMilkw 
iwniiathoB  in  the  preceding  apooioa.  Uiofimndin 
Italy.  S.  Ri.  minutiu,  of  a  iliminutive  siae — Found 
in  diluvium  in  the  village  of  St  Laurent,  near  to  the 
town  of  Moiaaac,  in  the  department  <  f  it.i^  I'  itm 
liie  (imrrooe.  i.  Sih.  twuorut,  provided  with  incisor 
tetth.  It  is  the  size  of  the  oOnmOn  riiiiiQomi^  IBd 
i*  fouod  in  Germany. 

Htppopotamut. 

Only  one  living  tpeciei  of  this  tribe  is  known 

to  naturalists,  but  four  fossil  spcci(?«  have  bet»n  de« 


termined  by  Cuvier.     1.  //.  mn^mts.    It  is  very^»g«"|« 
nearly  ulHed  to  the  present  livint:  specie^,  and  in 
oi  the  same  siae.    It  is  tuund  in  England,  France,  " 
Germany,  Arc.     2.  MMlr-sUfd  Hippopoiamui,  ll 
smaller  than  the  former,  being  the  size  of  a  liog» 
and  is  found  in  Franc*.   9.  Small  Hifpopatmmu* 
Foaad  in  France;  it  Ion  than  tbe  Moond  ifeBiM. 
4i  £«ai«  Htppoptimmat^t'anaA  fai  Pmica^  aw  ap> 
poan  to  ha««  boos  ibc  sice  of  dia  bog  ofSiaBk 

I'hyhisnt. 

Of  this  interesting  tribe  of  animal.i  two  living;  ^pC' 
cie*,  the  Asiatic  and  Alrican,  and  one  fossil  tpeciea, 
oaintid  Mammoih  by  the  iluasiana,  are  known  to  naUs* 
rali«l-i.  The  fossil  elephant  or  ntaaHHOth  diflbrt  firoB 
the  living  species  in  the  following  particulars :  Tba 
alveoli  of  ih(!  tusks  are  much  larger,  aitd  the  syga> 
maucarcbofadiftvfMfonn.  novacwiqrbotBMi 
Uw  bnncboi  of  the  Jawa  et  tiie  ftare  part  ia  wider 

than  in  the  Asiatic  mid  Mi  c  .n  spteio*;  iind  the 
lower  jaw,  in  place  of  ler'i,  n.i;  :ug  in  u  kind  of  point- 
ed apopMii*,  as  in  ih..  Im  i  l  pecies,  in  n  ii:k1i>I  off. 
The  griudtfrs  of  tin;  fossil  ^necitis  dtUer  from  those  of 
the  living,  and  the  tusks,  although  of  the  same  mag. 
nitude,  a|ipear  to  be  more  curved  than  in  cilbar  , 
Uu:  AkiotiO  ar  African  specie*.  Single  bonea  tad 
laedi,  otatan  |Mifcct  abeia>om»  ai«  rouad*  and  oaa 
lottaac*  ia  on  roeord  of  tbo  whole  aniiBal  behg 
found  preserved  in  ice.  This  specimen  was  digco- 
vered  in  the  year  179.9  in  Asiatic  Ruwia.  Tlie  flenb, 
•bin, and  hair,  were  completely  preserved, — even  the 
eyes  were  entire.  U  was  provided  with  a  long 
mane,  and  the  body  was  covered  with  hair.  Tliia 
hair  was  of  different  qualities.  There  were  atiff 
black  bristles,  from  twolva  tO  fiiXecn  inchc*  long,  and 
ibeie  belopgcd  to  iba  niiaa,  taO,  aad  ear^  Otim 
brlaflcs  were  from  nine  to  ten  indiee  long,  and  of  a 
brown  colour;  and,  boidcs  ihe-^e,  there  wai  aooatia 
wool,  from  four  to  five  iuchcs  loug.  oi  &  pale  yellow 
colour.  This  latter  is  the  wool  which  lies  next 
the  skin  in  all  the  inhabitant*  of  cold  countries ;  and 
hence,  Cuvier  tliinks  it  probable  that  the  north- 
ern fossil  elephants,  or  those  of  Sibert«|  Russia,  &c. 
were  inhabitant*  of  cold  countries.*  Ita  remains 
have  been  fenad  in  Iceland,  Norway.  ScoUaad  (ia 
Ayr>hire  and  Weat  Lflthfan),  England,  and  In  many 
places  throDfihouT  r!  ("  luinLiit  i  nward*  to  the  Arc- 
tic Ocean.  But  they  are  more  ubundaiii  in  Siberia 
than  1:  c  : her  countries :  for  Palla«  ir  i  ir  n  us,  that 
ttiere  is  scarcely  a  *pot  from  the  Dou  to  KamtJNihaika 
where  they  iuive  not  been  met  with.  They  also  occur 
ia  North  America,  even  as  far  north  a*  Churchill,  Hud- 
awni  Bay :  thia  latter  being  tlM  locality  of  a  spedmen 
MPt  10  na  ftOB  diet  ooontCT }  lod  teeth  aad  booea  of  a 
fbinl  elopkant  Iwra  ben  Irand  in  South  America.t 

Mutiodon. 

Iliii  mmJIM*  gwaa  af  fimU  mhaogalar  am> 


The  wide  distribution  of  thi*  foisil  specie*,  and  ita  oceurring  alongst  with  rcmaioa  of  numerous  largo 
rtlini  animals,  Ac.  would  ^eem  tn  fbow,  in  fl|HrOai>ian  a*  iKf  idMFW  IWlifllllWi  thtt  ibft  fllMBtf  Iff  tlw  fljHIW* 
(riL>  it  inhabited  had  a  tropical  character. 

t  There  are  in  the  Ashmolean  Museum  at  Oxford,  aome  vertebra;  and  leg  bones  of  an  elephant  of  vast 
me^  probably  aizteen  icet  biah«  found  in  graial  near  AUagdon.  Miicd  with  &Ma  wm  baoei  of  die  ifaino. 
tav^  Uppapoiiwi^  hone,  iq^  OB,  tod  •  ipadci  ofdMr. 

WI»  VI.  MM  t.  1. 
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Branb,  first  ■jiUinitiadlf  •minged  by  Cutitr,  was 

named  by  him  MMtodoii  'frmn  3Ja;r»f,  mamiiin,  and 
■tAti,  don),  in  reference  to  the  mmnillary  or  tubercu- 
lar processCB  on  tlie  grinding;  ttetb.  Tlie  Ibllowing 
arc  the  ipecies  at  pre.scni  kiiuwu  (u  iiai(u°aii»is  :  1. 
Grml  or  Gigattlic  Maiimltin  of  the  Ohio.-— Thit  tpe- 
oin  appcut  to  have  b«en  «•  tall  a»  the  elephant, 
but wilh  loiigfr  wd  tbickar  limbt;  probably  provid- 
ed with  ft  poboieU  or  traok,  nod  b»A  unka  lika 
tliose  of  the  elephant.  It  appMri  to  have  fived  on 
ri  i[-  ,11  :!  ;1os!iy  parts  of  pliints,  nnd  licnce  ihis  kitwl 
ot  tood  auratted  it  to  sou  and  marshy  place*,  uhere 
its  foMll  remains  arc  principdlly  round.  It  is  more 
common  in  North  Acuefica  than  in  asy  other  pnrt 
of  the  world,  although  ita  remains  have  also  been 
found  io  Siberia.  2.  Mmttodoa  mik  Narrate  Grind- 
m^It  ia  laallar  tlm  A*  giwt  aMatodon,  and  th« 
Miftdan  are  narcovir  ia  |VflMitioB  to  tbair  length 
tban  in  the  great  maitedon.  It  it  foand  fn  Europe, 
and  also  in  North  Ainerk.i.  The  tettlj  and  bcuesof 
this  species  when  ul  uiui:  citiuur,  iruiu  :ujiji  rxil  iin* 
pregnation,  are  named  Animal  Turquois.  Hesides  the 
great  mastodon  and  the  species  with  oar  row  grin- 
ders, remains  of  four  others  have  been  met  with, 
but  their  charactera  an  not  well  knovD.  Two  of 
ttan  are  from  Amcricfti  IheoneiaiuiiMdMMlMiM 
af  ikt  CanUUtratt  and  tbe  other  MtuttiM  tf  Mum' 
M&ft  ;  tb«  other  two  RfO  European,  and  of  tnna  000 
is  natiicd  .Swatf  JMnfodSm,  tbo  other  Iho  r^yfrlUa 

Matiodon, 

The  tapir  waa  long  held  ai  pecnHar  to  Aaitri- 
ea,  but  tno  hta  discovery  of  a  speeba  In  Maheea 

iihows  that  it  also  cxtcidds  to  the  Old  World.  The 
living  fptcies  are  difTerent  from  those  in  a  fobsil 
state.  These  latter  arc  found  in  the  same  diluvial 
strata  an  afford  thv  lofisii  elephant  and  mastodon. 
Two  species  have  been  determined.  The  one, 
Itamed  Gigantic  Tapir,  about  eighteen  ft^et  long  aad 
twelve  high,  thus  equalling  in  magnitudo  the 
mat  maatodoD  of  America  and  the  gimt  elephant^ 
lias  been  found  in  Fytincc,  Italy,  oed  Gemaiif  t 
The  other  is  sm.nller,  but  ^til!  a  Ibroiidallle  aoimali 
and  occurs  in  the  same  countries. 


This  is  a  newly  discovered  fossil  genus,  nearly  al. 
lied  to  the  tapir,  and  natned  from  the  eminences  on 
ka  tcetb.  Twelve  species  have  been  ^^ci  i  tained  by 
Cuvier,  and  oue  of  (iiein,  ihti  largest,  is  of  gigantic 
diint'iiHons.  All  of  them  are  found  in  what  is  called 
afresh  watar  formation,  of  the  samcnatuca  with  that 
whidl  Oootaino  the  remains  of  the  palix;otfaeri«iaa  and 
aile]ilatboriMa.  and  bitbcftotbqrbavo  baeti  aia«wiih 
oaiy  la  Fkmnoa  and  GctmaBj. 

Klatmoth^um. 

Of  tbia  Bc«if  diaoovarad  ibiail  gMMMbaft  oaa  ^po- 
cies  has  been  found,  end  that  in  Siberia,  tt  appeara 

A'om  the  few  fragments  la  the  Museum  at  Moscow, 
and  described  by  Fisher,  to  be  nearly  allied  to  the 
rhinoceros  and  horse,  and  that  probably  it  forni:j  an 
intermediate  tribe  betwctn  these  two.  It  is  the  size 
oftborbiiMGaros. 

Pa//TolJirrium. 
This  genus,  iiiie  the  two  preceding,  i«  entirely  fossil. 


lU  generic  character,  as  given  by  Cuvier,  is  as  follows :  Oigkmc  tit. 
Uentesquadraginta  quatuor;  scilicet,  Primorcsutriiu 
(juc  sex  ;  laniarii  quatuor,  acuminoti  paulo  loogiorei^ 
lecti ;  mulares  viginti  octo  ;  uirin<jue  sqitem ;  quoriua 
superiorcs  quadrati,  iofctioreif  biluoati.  Natus  prodo^ 
tior  aexilis.  PalouB  at  plaatiB  tfidectylB.  In  gaa*> 
cal  oMoolfligiGal  aifwigemHil  it  fMaibles  the  uptr. 
Like  that  tribe,  it  appaora  to  have  bad  a  lengthened 
800Ut»  or  short  proboscis,  and  il  rc  <  an  belittle 
doubt  that  the  form  of  the  body  wa^  ntarly  ihc  same 
as  that  of  the  tapir.  Ten  specie^  ire  described  by 
Cuvier,  and  these  vary  in  magnitude  from  that  of  tbe 
rhinoceros  to  the  hog  and  sheep,  and  all  of  tfaeaa  ap- 
pear to  have  been  herbivorous.  None  of  til*  Ipieiai 
have  been  hitherto  found  in  ibis  country,  aad  than 
deicribod  bj  Cuvier  occur  ia  a«w  aaooodary  and  di. 
tuvial  atiasa  ia  dilBiteBt  pMi  of  Fraootk  parlicuiarlv 
iotheviebi^oflteb.  r 

Ancfiotkeriuni. 
This  also  is  a  fossil  genus  of  extinct  herfaivorouaaoip 
mals.  It  bears  sotnc  resemblance  to  the  camel^  ead 
the  tail  is  of  equal  length  to  the  body,  if  not  longer, 
being  at  the  same  time  very  tliick  and  strong. 
Tban  are  but  five  ipeokwkaeapn,  aad  ail  of  theatb 
aa  far  aa  we  kaow,  are  found  only  io  the  new  ae> 
condarjr  rocks  around  Pari'^  'I'l  o  following  is  the 
character  of  this  gcouc,  as  givea  by  Cmier.  Den- 
ies (juadragintii  quatuor,  scrie  continua.  Primo- 
res  utrinque  sex  ;  laniarii  primoribus  similes,  csc- 
tcris  non  iongiorcs;  molares  vigintt  oclo,  utrinqoe 
septcm  ;  anteriorea  compreNit  MMeriorea  superiores 
quadrate ;  infetiarea  bSeaatl.  nioue  at  plaotie  trl- 
dactjbi^  oiaibua  netacatpi  at  aetatant  ditcrtfiat  di> 
gitis  acoeiaoriii  In ,— ' — 


Hones  and  teeth  of  (he  common  hog  occur  ia  [ 
mosses,  and  aimilar  ramaina  of  a  dubious  imciea  of 
ia  ioam,  eloag  with  rem^  of  tlie  elephaat  t 


hog 
ridn 


Order  X — Pnlmaln,  Palmatcd  Quadrupeds. 

Under  this  head  we  include  those  tribe*  provide 
cd  with  fiiar  paws  somewhat  resernhHi^  tm,  aad 
aaeiatiftei  pnmdad  with  clawed  toaa. 

1.  Moot,  ar  a$aLf—'Tw  IMi  ineclee  of  thii  ge> 
nuB  liavo  been  found  in  France,  in  the  coarse  marine 
limestone  of  the  femution  above  chalk.  One  of 
them  appears  to  have  been  three  times  as  large  as 
the  common  seal,  and  tbe  other  of  rather  smaller  di< 
mensions. 

8.  Trichecut,  or  Sea  Horte,  or  IfalnM.— No  well 
marked  Ibssil  remaine  of  thii  genoa  have  MAette 

"  with. 


Order  "^l^Sirtnia. 

Lamantiii,  or  MaMtMi, — Several  bones  i>I  an  un- 
knonn  .'■{lecies  of  this  genus  have  been  discovered 
in  the  coarse  marine  limestone  formation  in  the  de> 
partmtat  of  the  Mabie  and  Loire. 

Order  JUt^Oilaeea^tnak. 

T'ark'nson  ^ay'^  that  two  teeth  of  the  nar»  al,  or 
Monodon  raonoccrus,  wvrc  found  on  the  coast  of  £s- 
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«tr^  St-      in  tbe  Leadan  dty,  and  ftu 

found  in  the  iimottoDc  of  Until.  Fo»iil  rfiiiainii  ufdal- 
phin»  wad  whales  arc  inenlinntd  n»  occurriiijf  in  tti« 
new  MCOiMiarT  fm-malion*  ut  Itiily  ;  and  mc-  know 
tbat  ■  (kcieton  of  the  coaiaion  wtuUo  wa«  louad  Dear 
Airtfary  id  Stiriin^ira,  imtwdded  io  allmial  Mil 
'  bf  4igmiaaa»  btm  «  wm  in  « i — '  


im  Plate  CII.   Both  tpccie*  occur  ioabed*  Oi^Mto  1 


CLASS  II — ORXirnoLiTcs,  ««  FoitiL  B»0». 

F«i«til  reouioa  «f  bird*  are  ofrm  oflciirKiicc;*  an  J 
the  few  ipcciioMW  tiltharto  tmaoA  aftrd  renilu  much 
k>i  .satisfactory  than  thOK!  obUlBtd  bj  the  Ktudy  of 
the  bone»  of  quadrupeds.  The  be«t  inforoia- 
tioa  on  this  subj-'L-t  i»  furii;-«!iLd  Cuvicr,  wliu  lias 
■ito  CoUutuutCittcd  >:>nkL'  ii'jviijui  charuLtL-rs  for  a»- 
•Utia^  in  tliv  detciniiii3tii>ii  nr'  tin?  class  ol  ur^-uiiic 
faaHHH  Amoog  other*,  the  followiiif;  crc  Luuiise- 
ntcds— Tlie  foot  in  biriU  hat  a  sioglc  b mc  in  placa 
«C  the  tarul  aod  nwWanal  booea  of  ^uadrupedt : 
Krdf.  loo,  form  the  only  ebtn  in  whJcb  the  toe*  aU 
d.'iTur  3i  tu  O.ie  number  of  joint*,  and  in  whicli  tlii« 
Ba:nbi.r,  and  the  order  of  the  loci  which  have  thuro, 
i«  nLVtriLLlLS.*  tixcd.  Tlic  great  toe  ha*  two;  the 
firat  two,  reckoDtajj  oa  the  outtiJe,  three ;  thu  mid- 
dle Sve,  and  the  outenxio«t  five,  'llw  crocodile  ho* 
Ibe  MfDe  oiuubcr  of  pbalangcj;  but,  a»  the*c  have  a 
tflful  and  metataxial  bone,  they  cannot  be  cunfuund* 
cd.  ttCeattoo  to  tbew  and  ether  character*,  foa* 
■a  reimiiw  of  ipeciea  of  the  foQowtiif  genera  have 
bfcc;i  dilcriviIntJ,  »iz.  onl,  huizard,  ttarlhtg,  tbh, 
^us.l.  cur 't  ir,  irrn,  and  pelican.  Tbeae  occur  io 
the  hmusUdu;  and  gypiuai  ol  itie  Pari*  fornaationt, 
and,  it  i«  i^iid,  aUo  to  an  older  I'ormatioo,  vis.  that 
iato  which  Uic  StOMrfilil  ilata  eaten  aa  a  nem^ 
ber.* 

*n>ii  genus,  which  is  entirely  fo»»il,  i*  so  remark- 
eMe  in  ita  Mruclurt.',  that  naturalicts  urc  not  agreed 
■i  to  it*  place  in  the  »y>tetn.  Some,  as  ('uvlcr,  ro- 
fer  k  to  the  Amphibia ;  othtrt,  a*  Uiuoieabach,  to  the 
bMat  CoHU  den^bod  H  at  a  fish <  while  Sdnroeiw 
iM  ananaaa  fl  airh  ihi  ItfammBlii.  aod  oaaria  iba 
Wl*.  lathiaitaieerniiMrtalaly.ltbariktlaeoa- 
tcfjucnce  where  wc  place  it.  The  tkull  is  vc«y 
large  io  proportion  to  the  size  of  the  akcleton,  the 
jaw*  tbemaelvea  being  longer  than  the  body,  and 
furaiahed  with  sharp  «lighily  incurvaied  teeth.  In 
general  form,  the  bead  of  the  ().  lao^roctria  re- 
TfHr'f  that  of  the  curlew  tribe,  while  the  bvawi* 
anirii  aMia  nearly  reaemblea  the  bat,  partiaalai 
if  Ike  Veapcrtilio  muriniu.  Tba  orfaita  «if  ibaifW 
wn  disproportionabiy  huge,  and  benoe  it  it  fro- 
bab)e  I'lLit  like  the  bat,  it  wat  a  nocturnal  animal, 
whiie,  trom  il>e  «izc  of  iu  jawt,  it  is  likdy  that  it  fed 
on  small  flying  insect*.  There  are  four  leg*,  the 
tuadu'  met  being  of  considerable  length.  There 
ait  no  tanal  bones,  only  metatarsal  bones  and  claw*. 
There  it  a  distinct  tail.  Two  species  are  described 
by  Sommerlng,  the  largest,  which  is  about  a  foot 
lane,  it  oamad  0,  iuu^nOmi  while  tba  otfaar, 
whidt  ia  lata,  ia  aaatad  o,  trt^vnuMi.  Tboyatea^ 


REMAIN  S. 
pre. 

CLASS  ni^.^niiaia. 

Several  sptLics  nf  llii^  Irilu'  have  bctn  clctecled 
in  fllrm.ltillr,^  iS  dJiLrLUt  ilcsiTiiil ions,  la  Knglmnd 
they  \m\v  bticn  luet  with  in  the  itm  hnte»tonc  near 
I)ri»tol,  in  tlie  oolite  of  Stonesfield,  but  most  per- 
fect in  the  London  cljy,  at  it  ia  termed,  in  tba  Tale 
(ii  siicppoy.  Cuvicr  and  other  naturalittt  eatMaetata 
differeot  tpeciea  of  land,  mariae,  and  fresh  water  foe- 
aO  uata^aai  found  In  Praoee,  Germany,  and  luiy, 
but  all  ortlianB  apparently  extinct  ipeeica. 


T*o  HpccicA  were  found  m  a  hluu  clay  (resembling 
tliat  htluw  chulk)  ill  the  ntigM);'ui  Ikh-kI  ot  liuti- 
fleur  aod  Havre,  'i'tiey  cauoot  be  releirvd  to  any 
of  the  proicnt  *t)«cies.  In  England,  one  rpaci- 
men  was  nblainetl  from  the  Furbeok  atone,  and  ano- 
ther was  found  in  the  cornbrash  rock  at  Gibraitar, 
in  Oxfordthirc.  Tbe»e  are  dktinct  front  the  first 
French  specie*,  but  perhaps  may  agree  with  the 
second.  iti  t  re.  upparuiitly  of  that  speciex,  arc 
found  in  clay  nt;ur  VVeynoath,  and  in  chalk  in  Sua- 
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Monuattnu  of  ConifUare.—Lacerta  Gigantea  ef 

Sitmmeriiig. 

J'bis  tribe  contains  those  foasil  amphibia  which  dif> 
fcr  from  crocodiles  in  some  important  chanclMb 
and  it  considered  as  an  intermediate  genua  brtaaan 
tbota  aniaaala  of  tho  liaard  tiiba  aritb  a  tfaactlOBgHak 
and  when  palate  i«  fiimnliad  with  teeth,  and  tnote 
v'f  iTc  the  tongue  is  toag  and  forked.  The  gigan- 
lie  (specie*  found  in  the  soft  liniMtonc  of  Maestriclit 
has  long  excited  tho  attentii n  I  i  ifurali.^tj.  The 
length  ot  the  skeleton  appears  to  have  been  nearly 
t*  feet.  The  head  it  a  sixth  of  the  whde  length  of 
llta  aniwd,  a  pn»ortion  appraadiinc  very  near  to 
tlMtaf  Ihacracodile.  The  taO  nmt  taaa  baan  trevy 
alraaf,  and  iu  teidlli  at  ita  aatnaoity  auat  have  van* 
dared  it  a  most  powerful  ear,  and  have  enabled  the 
animal  to  have  (ti)p<i!^('d  the  most  agitated  waters. 

Fossil  remains  of  an  animal  of  the  same  kind, 
found  in  Huvariu,  urc  doi  rihi'd  hy  8u.iiniL'riiig,  un- 
der the  Dame  Laetrta  gigontea  i  ail  the  known  |Mirts 
of  which  arc  repreaeoted  in  Plate  CV.  <<  Wbeo  it  it 
floaaidand,''  atqfa  he,  "  that  this  gigantie  iiaaid  waa 
M  Aat  loaVt  ««  ara  forcibly  realndad  of  tha  dm* 
gong  so  much  spoken  of  in  (able.  At  leait,  the 
fact  that,  at  one  period  of  tba  world,  rtiere  exitlad 
animals  of  the  lacertu,  or  dragon  trihc,  more  than  20 
feet  in  leofrih,  is  more  sitonishing  than  all  that  is  re- 
corded in  ancient  tradition  ri  specling  mon«ttri(,  which 
even  the  wildest  fancy  did  not  amphfy  to  tach  enor- 


/c/j/AjiafaiirBt. 
Tbit  it  a,narioe  oviparam  asioMl*  oloaaiy  agiaa- 
ing  in  tha  wbola  ottetdogy  af  tba  baad»and  r' 


»  Cuvicr  ha-t  lattlv  found  in  Montmartri!  an  OKiiilbalile}  in  wMcfa  dw  head,  Badh  wiagt,  tail,  Ajghi,  aad 
even  the  uachea  artefia,  ara  well  preaerred' 


biyiiizea  by  GoOglc 


84 


ORGANIC  REMAINS. 


Oiguic  iu>  frith  the  aauriao  tribe,  except  that  the  bonet  are 
luually,  as  in  iuh,  united  bjr  iqaUMUs  •utinee,  ud 
mproximating  to  fiab  la  soin*  pirti  «f  Ibe  •tioetiire 
flTits  vertebral  coIoibb,  and,  lA  oMfh  beiiiK  f* 
gamk.  Ftom  these  double  analogiea  the  nuw 
Cbli«1ilM  tfeeerta)  ia  derived.  The  extremities  ter- 
minate in  four  swimming  pa»s,  or  paddles,  compos- 
ed of  a  scries  of  flat  polygonal  bones,  greatly  exceed- 
ing in  number,  not  only  tlic  [ilialangei  of  quadru- 
peds, but  also  the  pbalangic  cartilages  of  the  fios  of 
fish.  Three  diatijict  species,  distinguished  froia  I 
-*»■—    their  t^Mb(y  an  touaA  ip  the  lipi  f'-^^ 


Tierioiaiiru$. 

Vmok  lA^VH,  approximate  to,  and  Scwf*;,  •  lisud. 
—This  newly  discovered  foiaQ  animal  appears  to^be 


rmt  bnt  «Mltt  tli«  IdnliyttiiunM  rtfeitde*  ftoin  'OiA 

forms  of  tlie  lizard  family,  and  approaches  those  of 
fishes,  the  new  animal  approximutes,  in  these  re- 
spects, more  nearly  to  the  crocodile ;  the  plesiosau- 
ms  is,  therefore,  a  marine  animal,  intermediate  in 
atroctare  between  the  ichthyosadnv  and  crocodile. 
It  alio  OGOOi* inbedded  in  Has  limestoM  in  Eo^j^hnd. 

,  .  .,i  Megalotaurut. 
IltMB^H}«Xsb^gres«,  and  JmfK,  a  lizard — This 
iMA  ■■Biii         IIVmI  to  the  Booitor  in  the  mode 
«r  MIlfeMaiM.  '^^It  frfikaiid  in  the  calcareous  slate 

of  Stoncsfield,  in  EogbiU.'  Th  e  animal  mus?,  in 
some  instances,  have  attained  ihe  length  of  forty  feet, 
and  stood  eight  feet  high.  The  gigantic  lizard  of 
8dmmeriog  appears  dhninutire  when  contrasted  with 


.1   tt>  £' 

Monitor. 

I'l,-  I  ■ 

FbmQ  remains  of  animals  tiiat  appear  to  belong  to 
some  of  the  nitmerout  speoiea  comprised  by  Linneeus 
under  the  name  L^ptrtg  mmikHCf>mi  9L,TiifMamhi$ 
by  Daudin:  animai^irfcWi^ngiwi  m!M<iBa.aBd  th* 
aMU|iwlwdaoCfiTC«ib( 
ioTbinifiB. 

Salamawlra. — i 
Scbsnohail^a  CuMnia  Homme  JbttS,  which  la  con- 
aidaral  fti  be«»  «stfiiek  species  of  salamander,  was 
ft«^tt'^'ll^acMone  ' 

linjo. — Toad. 
Fossil  remains  of  this  animal  occur  in  the  slate 
limestone  of  CEningcn.    It  is  not  the  common  tMil« 
but  one  nearly  allied  to  the  Rana  calami ta- 

•  '  ■  '  CMbtr. 
Several  accounts  have  been  published  of  tiie  oc- 
currence of  fossil  aerpMMs  in  rocks  of  diSisrent  for- 
mation, biltall  tf  diaai^  wkh  exception  of  th«  neUoa 
of  Conari  mm  m  1om»  Md  iiMaMiftBt0i7,  at  le^be 
uBdcaanfiBgofMtiea.  In  tiw  aotic*  atloded  to,  «« 
are  infonaad  the  bones  of  a  snake,  resembling  the 
Coluber  natriz,  were  found  in  the  calcareous  conglo- 
■MMM.of  Biootpellier. 

CLASS  IV  _Fossii.  FiSHKs 
FoanI  remains  of  hsbes  occur  in  considerable  abun- 


tberto,  owing  to  the  ditficuUics  attending  the  investi-  ^V"^  >*■ 

Etion,  the  determination  of  the  genera  and  speaoa 
s been  far ftoei aaiialaotonr.  Even  the  auenpts thai* 
faava  been  made  lo  divida  ibaM  fiisail  6sbes  iotofrath 
aad  salt  water  species  have  goneially  lailed,  and  lbs 
whole  geognostical  history  is  in  such  a  state*  aa  to 
require  a  complete  revi.iul.  The  fifh,  in  some  tp6« 
ciraenF,  arc  found  neuily  tntirc,  with  the  soft  parta* 
and  even  the  scaies,  prcservLj  by  miiiL:aliz.ation. 
In  others,  all  the  parts  are  removed,  except  tlie  ske- 
leton, and  this  is  more  or  less  perfect,  and  freqaenl- 
ly  only  the  hardest  parts  remain,  such  aa  the  ^atei 
aid  teeth.  Foasil  fishes  arc  found  in  a  vancty  of 
gcognostic  tkoAtioiM  in  Oraaft  Britain,  and  the  fol* 
lowing  genera  are  mentioned  by  authors  as  Occurring 
in  tlii>  i>!an(l  :  BalUtes,  Xiphias,  Diodon,  Anarchi- 
cJiaj,  Sahiio,  Escx,  Zciis,  Murana,  S^ualut,  but  of 
tbis  latter  only  the  teeth,  and  of  tiM  Jloia  only  tiM 
bony  tongue  and  palates. 

Fossii  f'erttinB.  Many  figures,  and  some  de- 
scriptions, have  been  published  of  the  fossil  vertebra 
of  luhes.  Moat  of  the  specimens  appear  to  have  be> 
lotted  to  large  spedat  of  lialMa»  and  anas  authoim 
have  confounded,  under  Ibis  name,  the  caudal  ver- 
tebra; of  cetacea,  whicb,  however,  arc  always  cany 
to  determine,  as  they  do  rot  present  any  trueci  of 
the  dLC[)  and  regularly  disposed  foramina,  wliicli 
present  themselves  at  the  surface  of  the  vertebra;  of 
fishes. 

Foitil  Tteth,  or  /cAlAjotfoalo.— Tbeae  are  the 
paru  of  fidies  that  ocenr  BMiit  fteqeently  in  the 
bowels  of  the  earth,  on  account  of  their  being  lesa 
subject  to  decay.  They  are  divided  into  two  groups, 

the  glossopclia,  or  more  or  less  flattened  titth,  v^tiich 
have  heloDgcd  to  fi>hcs  of  the  shark  tribe,  lix.  and 
the  bufonitci,  /laliacfiiles,  Sfc.  or  more  or  Uss  round- 
ed teeth,  which  have  been  generally  considered  as 
belonging  tu  certain  species  of  sparus  or  of  anar- 
1*^*"*-  !•  douemitrmf  arPetrffiid  Taiigaes.— Thia 
denombiatiaa  baa  lis  origia  tkom  the  i£a  that  ma 
formerly  entertained  of  the  form  of  the  loogae  of 
serpents,  and  especially  from  the  notion  that  the 
Apostle  Paul,  on  giiinj;  to  .Malta,  had  destroyed  all 
the  serpent*  ol  lliaL  island,  and  that  the  (osjil  teeth 
of  sharks,  which  occur  in  gn  at  ab  .Hiiiani  c,  originat- 
ed Irom  them,  and  were  nothing  else  than  their 
tonguea  convened  into  aMM*  S>  Bufonitu,  or  Ba- 
irachUtt^y/o  find  tgmtt  er  niber  deacriptiooa^ 
by  aothota  nodcr  Ibk  name,  derived  fton  be- 
cause it  was  imagined,  we  cannot  say  hosr*  tiltt 
there  were  engendered  io  the  head  of  toads  a  great 
number  of  fossil  hndio',  of  a  more  or  less  rounded 
shape  and  shining  .Mirf'ace,  which  ore  evidently  no- 
thing else  than  portions  of  the  teeth  of  fuslieti.  Many 
of  them  are  true  teeth  implanted  in  the  maxillaty  . 
benaib  vbii*  otbeia  are  Baxinaij  phtfaa. 

CLASS  y„—CmwtActA. 

].  FMrii  Onultee*,  or  Cnh. 

The  description  of  AmbiI  croitaoea  precenta  nuwe 
difficulties  than  might  at  first  be  imagined.  The 
greater  number  of  iliein  i3re  ia  Kueh  u  »tate  of  mu- 
tilation, or  so  inclosed  in  the  rock,  that  very  often 
ibara  fa  Botbiog  te  be  aaaD  but  «  part  of  the  uypar 
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0ipBk  tf-iarUci-  ol  ihe  body,  or  of  the  thorax  :  while  the 
unijfr  surface,  corDpo«Kl  of  llic  runicrom  piott*  of 
ibe  pia»t(onj  or  »ttTi>utu,  {giving  ntuclimeni  to  feet 
compoced  of  many  •rticulatioiu,  and  pre»cntin|;  iiUo 
Ike  ouenai  pwu  of  the  mouth,  it  fouiwi  coinicuij 
find  iojli^^Hdb«tww|i  whkh  ioekMS  k.  Itm  an- 

wd  •eparated  frm  tfw  body  t  which  mutv  be  readily 

f  i  iv.  '  V  '  L     I  f  rtcotlect  witli  what  facility  ihr»i' 
i-iiur  jwrta  u;t  Jtiaciu"!  rrocn  li*in(f  cra'»I  \c(.a,  which 
lose  thiin  when  ti^-htin^'  with  one  anotiier,  i>r  even 
whcQ  executing  mtme  tioktit  moticmr.    'i  he  getteral 
want  of  ibe  antentMc  and  feet  in  the  focail  tpecimena, 
iaduoed  Detmarest  to  rcaukt  tha  diatin^ioiia  to  cte* 
nelera  obtained  fnmi  tb*  iMI  or  tha  tfceiBlc.  On 
ring  tb«  tbonz»  k  icMtaa  ihattbe  vorieotpm* 
I  wMeb  it  oxhibiu  afe  wM  irregular  and  to- 
ciJeutal  ;  on  the  cotitrarv.  in  all  the  genera  of  cnut- 
ticca,  the  di»i>oisition  ot  these  ine<]uahti€9i  i»  con- 
itant.  and  subjecteii  ti^  certain  laws.    Ui  ik  (  imp,  bc- 
mdest  that  the  cnutacca  have  their  prii)ci|>jl  internal 
'  haaaUatdjr  under  the  ahell  or  tbo- 
waa  Ud  to  ioquiro  if  tbero  esiiled 
tiMM  btiwMii  tha  pkoi  ocoapicd  bf 
icadttodiatribuidMordw  iMamalift. 
eqoriHIea  of  the  iMI.   Wo  bsfio  beaa  the  more  in- 

r':n  he.  r.  .iiirks,  ti)  ajhiiitlheie  relations,  tliat  it  i« 
itnawn  itiiit  hi  a  c«riain  period  of  the  ye.ir  nil  t)ic 
cruitacca,  after  liavin^;  lost  their  olil  buIuI  envelope, 
are  cofered  with  adeticate  akio,  which  hardens  io  its 
tvm,  and  at  the  end  of  a  few  days  changes  into  • 
cnM  aquollj  resif  ting  with  tbii  wbicbUiobiliMtati 
ad  wm  mi^ht  prestnoe,  tbtt  bi  die  IfM  ttomaaia  ibo 
aevakin  nmui  itself  to  a  oertahi  poiM  upon  the 
iatemal  or^a: And  that  iu  osrifieatiOil  was  subae- 
quently  intiuenced  by  thu  iiiotiotis  peculiar  to  theso 
nr!;.ins,  or  by  the  f;reuler  or  l«»i»  developement  0# 
vtch  ot  thorn.  It  ii  ca#y  to  pruve  that  the  rulationi 
which  we  have  just  mentioacd  exist  for,  if  the  shell 
of  a  crab  af  the  OMMt  commoD  species  on  our  coaat^ 
ihe  Cancer  nunu,  Lin.  b«  rwaotned  with  cm«)  we  ob- 
Mnre,  fig.  I,  Ptete  CVl.  bebhMl  ibe  iMer-orbhary 
cdL'(  <i.  a  n)cmbranoas  vesicular  stomach,  having^  two 
iiT<^c  lobcK,  a  a,  before,  and  two  small  ones,  6£,  be- 
hind, supported  in  the  middle  by  aalender  iran8ver>c 
booe  IO  the  form  of  an  arch,  k  h,  and  having  above, 
between  ihc  two  great  lobcn,  and  on  the  middle  line, 
two  langitadiaal  raucclet,  i  t,  which  are  atiaolwd  on 
oae tide  to  llwMilVlor  edge  of  the  shell,  ndmdM 
atfafrto  the  tt— irerwe  booe.  If  we  reeke  m  ceafa 
rathe  exMuhmtion  of  die  lhennr,«hMi  Ifietaebed, 
fig.  2,  we  pcfCfivc  on  it,  \  1,  the  indication  of  thi? 
two  anterior  lobe*  of  the  jtornach  with  a  depressed 
central  line,  which  corrc^pondM  with  the  iolemi  that 
separate*  the  two  muscle*  roentioiied. 

Bohind  the  stomach  whitish  sinuous  bodies  present 
ilwniielve*!  fiK>  i>gg>  w  the  form  nf  tnie»tinee»  ud 
mefclBf  oumy  circumvoltNloMw  i  hcsc  are  ftefMrn* 
Imj  flf||aBeaiiba*rfiiai  (0  Mtenlum,  the  tpennatic 
veaaeb  in  the  mileK,  and  the  oraria  hi  the  fttwalaa. 
They  project  beneath  in  different  placet,  but  above 
they  occupy  the  same  place  in  both  sexes.  With 
reference  to  the  shell,  tig.  2,  these  organs  appear  to 
iL*  to  occupy  the  space,  2,  which  is  circuowcribed 
by  gunk  lines,  and  which  is  aaeil  bcbbwl  thO  <ef ♦ 

reapoodiog  to  the  ■tomacb.  - 


.<tlll  farther  hack,  hp.  1,  in  a  pretty  deep  hdlow, Otganic  Hc- 
we  tiiid  the  heart,  </,  which  is  depressed  above,  and 
which  occupies  it*  whulc  extent ;  this  organ  is  easily 
distinguished  by  its  pulsation*.  Each  lateral  edge 
of  the  cmritjtjy,  m  which  it  is  placed,  is  solid  and 
■acb  aletaMd*  ami  fonned  by  a  vfrtlcal  aeptom 
wMdl  fWWia  inm  Ito  aternum  to  the  shell,  and 
which  eontribotea  to  ki  aoKdity,  by  being  fixed  be- 
iween  these  two  surface*,  much  lii  'In  way  of  the 
supporter  between  the  t  wu  t«bl(  >  ol  .i  violin.  This 
septum  aiho  ^ives.  support  to  other  transverse  (urti- 
lions,  which  arc  equal  in  number  to  the  •eparations 
of  Ihe  sternal  pieces,  end  in  the  interval  of  which 
are  situated  the  muaclaa  which  move  the  feet.  The 
shell,  fig.  2,  S,  abowa  ihe  place  of  the  heart  well  de- 
toad,  in  the  aooia  tituatfiBn  in  which  thia  eijpB  ia 
fonmi  in  the  cnb  when  laid  bare,  and  on  each  ofita 
sides  we  (>1)^c^ve  two  small  sunk  lines,  which  belong 
to  ilie  point  of  iUiachment  of  the  two  bony  partitions 
betwee.j  which  the  heart  »iui.ited. 

Om  the  right  aad  left  ot  (In-  prrparfttorj  orgatia 
of  generation  and  of  the  heart,  tiu  .-.:;  are  twolaign 
■pace*,  fig.  l,*e,  where  the  brao«b«ia  ara  araanced 
and  asieaded  on  two  obtique  eMeeua  tables  wbieh 
■hat  op  aboffe  ail  the  eoiapartnienu  in  which  the 
nrasdes  of  the  Utt  atv  6<aa.  Tlietc  braachiie  are 
five  in  number  on  each  side,  and  each  of  them  pre- 
sents a  double  ro»v  of  small  transverse  branchial  la- 
minae; Ulis  point  of  attachment  ii?  exteriially,  uiiil  all 
Iheir  extremities  are  directed  toward  the  hue  winch 
teparate*  the  preparatory  organs  of  generation  from 
the  heart.  The  •bellt  fig.  %  4j  6,  ptetenu,  above 
tbe^e  parte,  m  each  afaie  of  the  ted/,  a  balgiaig 
■pace,  which,  in  iu  extent,  agreea  pewetly  with  thn 
place  occupied  by  them  beneath  it. 

Lastly,  on  both  .^ides  of  the  stomach,  and  before 
the  brundiia.',  >ve  hnJ  the  iivcr,  fig.  1,  hb,  which  is 
very  large;  it  is  of  a  suit  consistcntc  and  yellowish 
colour,  and  its  surface  presents  a  multitude  of  small 
vemifurm  pari«.  This  liver  passes  beneath  the  vi*> 
eara  which  we  ha*e  deocribcd,  and  ia  ptoiooged  poa- 
larleriy,  as  Ar  aa  Ifaa  beaa  of  the  tail  to  «,  e»  that  t» 
is  seen  still  behind  the  heart.  At  this  point  it  haa 
the  same  aspect  and  structure  as  in  the  anterior  part 
of  the  bi}dy,  and  is  divided  into  two  lf)bcs,  which, 
besides,  are  inclose  contact.  In  the  shell,  the  part^ 
which  cover  the  places  where  the  liver  is  visible, 
when  it  boa  been  removed,  fig.  8,  6,  6,  and  are 
iaaa  boldag  than  tha  otberai  and  ana  tUetinct  on  ac. 
■I  of  thia  want  of  pratflbataofl^  atpecialljr  the 


The  same  rehrtiona  have  been  (baod-ia  the  Cancer 
pagurus,  and  many  other  species.  In  some,  how* 
ever,  many  of  the  indications  were  wanting,  as  in 
certain  Leucosiir  for  example;  but  in  tliis  case,  tho 
iihell  is  altogether  smooth,  uod  no  other  furrow  in- 
dicated division*  which  did  not  correspond  with  those 
wldch  wo  bope-atantioned. 

In  MMne  otheta,  the  aarfiMO  of  the  riieii  ia,  on  the 
aontniy,  atarlied  with  an  inloltp  of  fbfNNio,  and 
with  numerous  aspcritie*  {Cancer  eariototus,  and  C 
ittcisus) ;  but  the  principal  divisions  have  always  the 
tame  arrangement. 

Wc  have  found  it  convenient  to  give  the  name  ot 
Regions  to  the  ditfercnt  parts  of  the  shell  which 
cover  the  iatemal  oigans,  and  to  diatingulih  tbei« 
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,rencc  t<>  t)iL>  rflatiom  wMng  beMreeo  ihMi  aod 

the  orpanB,  tlms ; 

Tlic  gastric  rt  j'  h  {ri-^loa  »toro«cak),  or  thai 
winch  covers  lite  atotnuch,  U  median,  or  anterior, 
fig.  2,  1.1. 

Tb»  memUd  region  is  median,  aod  situated  imrae- 
diMdy  behuid  the  gaatric,  2.2. 

Tbe  ctrHae  ngion  (r6gion  cRidkle)  ia  median, 
and  placad  brhiBOtlie  genital,  S. 

The  Jkejviiic  rcgiout  arc  three  in  number  ;  two  an- 
ierior,  siluated  onu  on  each  eiiie  of  the  j;astric,  und 
b'-  i  M.  uie  branchial,  6.6;  »  /loslerior  median,  placed 
betnt.-eri  the  cardiac  and  tbe  posterior  edgs  o''  ihc 
aliell,  4. 

Tiie  branchial  rrgians,  two  ia  nunabcr,  one  on  each 
Mtt  are  placed  between  the  cardiae  aod  genital  re> 
fiom  m  000  baad»  and  tiielatafal  edtgea  «r  the  abell 
OB  die  other,  5.5. 

Di>iiMrest  descrihi  .  ccrding  to  the  plan  just  cie- 
laiied,  isrfuly  genera,  aud  a  considerable  nuuiber  of 
•pecie*  from  tlift'ert-nt  parts  of  Europe,  Asia,  nnd 
Africa.  Many  species  occur  in  Great  Britain,  but 
principally  in  Engl&cd,  where  they  appear  in  the  chalk 
fonaatkiD,  and  also  in  the  plastic  clay  of  Sbep|>ey. 

In  Rate  CVI.  we  have  given,  from  Uroogniart, 
leptBMntatloiw  of  a  Zi«m«In«  and  of  a  Qmert  both 
I  of  ilm  Cruilaoaa.; 


«.  TrUoHUt. 

Ij'pwardsi  of  an  hundred  yeHrsagn,  there  wa?  found 
in  Eoglaod,  near  to  Dudley,  in  beds  of  limestone,  or- 
Hlie  bodiei  of  a  very  singular  form,  and  different 
I  all  the  petrifactions  which  had  been  previously 
.  - .  n,  a*  well  as  from  every  organized  body  known  to 
euatat  tfaeatiHiMwof  tbeoaiw.  Thero  waa  po  be- 
akation,  however,  in  referring  then  to  the  aBnnal 

kingdom  ;  but  for  a  long  time  it  could  not  be  deter* 
mined  to  what  clu&ii  thvy  beloogcd  ;  and  Liunieus 
himself,  on  placing  them  with  the  in»ectK,  found 
their  form  to  be  so  very  diSerent  from  tiwt  of  the 
aninala  of  this  class,  thut  he  {^ave  to  the  particular 


R  L  M  A  i  N  S. 

The  THMtie*  appear  to  Ibm  a  diilbt!!  faioay  {aOpsfs  la* 

the  great  division  of  animals  named  articulateil,  which  ,  j***^  . 
iniiy  be  included  in  ilie  class  Cruftacea.    It  exhibits 
the  (allowing  eliaracters ; 

Their  btxiy,  as  Brongniart  remarks,  is  divided  in- 
to three  parts,  which  are  more  or  less  distinct ;  the 
anterior  part,  which  is  named  the  tcutum  (boudier), 
(the  head,  Walch,  Ac),  appears  to  present  the  union 
of  what,  io  ioibcca,  ia  geMndljp  ealled  the  head  end 
thorax ;  the  middle  pan  of  the  bodf  ,  whidi  ia  divid- 
ed by  very  distinct  transverse  articulatlnru!,  may  be 
considered  as  the  nbdomen,  or  trunk  of  Walch,  Briin- 
nich,  VValileubcrg,  or  the  union  of  the  belly  and 
hack;  the  posternnr  part,  often  distioctiy  separated 
from  the  uiiddlc  divi&ioa,  though  lotnetimes  nearly 
blended  with  it,  and  which  is  divided  by  less  distiaet 
articulations,  or  tranavane  folds,  may  be  called  tbe 
post'abdomttt,  Tbe  MUM  of  t«iif  has  boao  immib 
eally  applied  to  it  1>y  nattireliau,  flron  its  amdogj 

with  the  pait  in  crus'iici n,  io  which  the  fame  rime 
is  piven  willi  ecjual  lu.jjruj.iiely  ;  it  is  travLi  std  by 
the  intesliimi  canal,  but  as  there  is,  bcsiiii  s  iii:s  part, 
a  true  tail,  it  would  be  improper  to  allow  the  name 
to  remain.  At  the  cxtrenitj  of  this  prolongation 
of  the  abdomen,  we  find,  io  naity  apeciei»  an  elon-i 
gated  appendage  of  a  ooriaoeoaa.  or  crMHaipeoHi 
aatufi!,  aitber  withoot  articulations,  aa  in  the  ''rnfr. 
or  oontpoied  of  aeveral  plates  arranged  in  the  fmnk 
of  a  fan,  as  in  the  lobsterg;  this  appendicular  part, 
which  does  aol  contain  any  viscus,  should  bear  the 
name  of  iail. 

These  two  abdomens  are  divided  longitudinally  in 
all  the  trilobites  by  two  deep  grooves,  into  three 
lOQgitudinal  parts,  or  l(Aes,  of  uneqval  breadth  i 
the  middle  one  is  generally  tbe  narroweat  and  tlia 
moat  diitiaotly  aftioulaited  i  the  laMval  omm!,  «bioh 
are  broader,  even  aonetfanet  extend  tmder  the  fbita 

of  nearly  membranous  expansions,  »hich  Rp|v_:ir  to 
be  supported  by  hard  and  cobtiform  tide!',  or  ap- 
pendages, proceeding  from  the  abdomen  and  the 


po6t.abdomea.    We  shall  follow  M.  Audouin  ingiv* 
ing  the  name  of  sides  (or  ilia,  or  latere)  (fianet) 
aoeeiea  which  be  has  described  tbe  name  of  EnUmo'   (p  tbaea  loba^,  or  lateral  pwta:  wo  bavo  aaid  that 
iHrAatjMiWontf.  tbia fenna  the  caaanila]  ehiiaeiar  of  iho  liitobiioac 

Notwithstandingthe  cooridorabledURncneaa  whidi    it »  never  sranting  m  un  yccica,  and  doea  not  oo- 

cur  so  distinctly  marked  in  any  known  living  aoinal. 

The  scutum  (boudier)  is  always  divided  into  threo 
more  or  less  distinct  ports  ;  a  middle  one,  which,  by 
Walch,  is  tiamed  the  /Von*  (front),  and  tvio  jaiertJ 
ones  which  may  retain  tbe  name  of  ihreki  (joues;, 
employed  bj  tht iimo  author. 

Wo  obaarM  upon  Ihia  iirone,  or  middle  part  of  iba 
■cntun,  two  or  mora  tabandea :  and,  often  umw  the 
two  lateral  parts,  two  other  prejecliM  tubarclta  foiy 
different  from  the  first,  which  heve  Been  eempared 
to  eyes. 

The  similarity  of  thes€  pans,  in  regard  to  jiosi- 
tion,  general  form,  and  reticular  structure,  ii  lie 
reticulated  eye:,  of  insects,  and  ctpC'Ctaily  of  the 
Crustacea,  scarcely  leaves  any  doubt  regarding  tite 


exist  between  many  of  the  bodleato  whieb  the 
of  Fntomciltlei  was  at  fir-.t  given,  and  aAerwards  tliat 
of  Ti-iluOiUs,  wti  nevertheless  discover  between  them 
points  of  resemblaaea  aoflteifBt  lo  ctHMNtORM  a 
very  natoral  fiunilj. 

Tlwir  body,  aa  in  IIm  (reatcr  number  of  insects 
wtd  in  some  crotfaceat  may  he  divided  transversely 
into  throo  principal  porta.  But  the  principal  gene> 
rel  charaafemiati^  and  what  essentially  distinguishes 
tlwm  from  all  known  animaU,  is  their  longitudinal 
divisio  I  I'll  :     [I  iris,  or  lobeF,  by  t^Mi  li:  up  fur- 

rows ji.iril^tl  \:i  till.'  .txi*  of  tlie  body  ;  Hub  icmnrkn- 
ble  sti  i  ;  ;i;i  i  has  i  xciti  d  the  attention  of  all  obser- 
vers. At  tiru  the  tails  were  only  observed,  and 
from  their  being  cooaidered  aa  ahells»  tbe  name  of 
Canefca IrUaba  was  gtvontbaaik  Aftevwnrda  tbia  de- 
aignatlon  waa  transferred  to  the  oMira  animalit  bjr 
naming  them  TriloiUet,  a  denominatioo  fint  gifcn  by 
Knorr,  and  ailerwarda  employed  in  a  systematic 
4«ainMr  bjr  Briiaoieb  and  Binmenbadi. 


anology  which  may  be  mtabliabed  between  thrw  tu- 
berdea  and  cyca.  The  attkiilations  of  the  abdomen 
and  post-abdomen  arc  sometimca  pfoloefgad  laMraUy 
into  projecting  appendages. 

I  iba  tail  doea  not  aaiiit  at  alV  I 
10 
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B»it  it  femed  «r  ■  mnlMwit  wtiMl  tmrfMic*  la  t 

point,  or  witli  a  cruiiaceojit  tubuliiti-  nppendage. 

LaMl}*,  no  n.ituriiiiiLi  have  I'vt-r  !>ct  i  any  tbing 
which  couiJ  be  coniparnl  tn  antcnnif  or  t'tjct- 

The  trilobite*  ar«t  all  iuariii«  aoioiubi ;  their  c«n- 
lUnt  aiaociatioa  in  the  Mne  rocks  with  tl%fdU  and 
oiiier  marine  productioa*  can  leave  do  doubt  on  iltia 
point.  It  would  appear  that  they  hare  been 
af  omltiBlvi^  prwuciaiiahr,  Jmlcinc  from  Uw  i 

ibcm,  Irumauch  that  tbew  iMks  appMV  M  b*M- 

li^eiy  compoaed  of  tfacai. 

The  following  are  the  f^eocric  nam<^  an>1  t.1i  ir.ic- 
ten  gives  to  tlMM  fimil  animalu  l>y  U^narett : — 

Genoa  I. — Caltmkxe.   (That  if,  obscure  or  hid.) 

Sadfp  coatmttilc^  amtif  MBiqrliadfkai. 

Senttim,  hmfiag  ttwnl  tuibetelGa  or  fold*,  tm  rt* 
UemLted  9(ndiform  ttihercUt. 

Abdomtn  and  poH'uhdamen,  entire  at  the  margio, 
the  abdomen  divided  into  twelvi-  or  fiwIlMB  joioM* 

PoiUt  of  the  taii  prulonf^ed. 

C.  Blumenbachii.    Dudley  Fossil.  Auct. 

Ciypco  rotundato,  tubtrctdi*  H*  ditti»eih  i» fniUt  t 
oatUt  in  genu  eminetUimmit  ;  corpora  tubtreuUlliU 

Abuiiiknt  at  Dudley  in  Worceatcrtliire.  PJlta 
CVI.  Three  otber  t^ida  are  described  bf  BroBf- 
akrt,  and  two  of  tlieae  are  figared  Id  Plate  CVI. 

Gemu  11— ^Apaufl.  (I  hat  isj  difficult  to  deter* 
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ipteiie  of  iMi  s«fi«^  tat ) 
Uthi  dwcrihad  by  Bwgaim. 

Geaus  IV — PAJiADOznge. 

Bodg  depressed,  tiot  contractile. 
SUn  mttcb  broadet  than  ibe  middle  lobe. 
Swiawjeetjjrseaidwalei- }  Ibnaabliqtwvitakke 
OBthe  niMdIefcfte. 

Ni>  ociJiform  tuherclff. 
Ahdi  nu  n  with  twclvi;  art iculalioDS. 
Ari'-.i-x  of  thu  abdominal  and  post-abdominal  tide* 
more  or  less  prolonged  beyond  toe  metabrane  wbiisb 

Five  species,  no  British,  Jrir  ibid;  and  one  of  these, 
the  P.  spinulosns.  it  li^unu  m  Plate  CVL  The  fo»< 
sila  described  by  Linn.vui  under  Iba  ai 
mtlithm  ftumduKiu  beloeg  to  drii  gnai. 

Genus  V. — Aqhostos.  (That  is  to  sajf,  t 

Rody  ellipsoidal,  semicylindrical. 

Senium  and  tides  wttli  llie  edges  a  little  i 

Middle  lobe  presenting  only  two 
■ions,  each  of  a  single  piece. 

Two  gtaaditlir  tubirdea  et  die  aateilor  pert  of 
Ifaebodj. 

dfifaie  giaua  bat  oae  spedci^  tad  ibrt  Ibuail  bi 


Body  broad aad  pnt^  Hal;  aUdIa  laba fv^Mit- 
iM*  aad  van  ilitttiiTTr 
«iidb»,  or  Mietal  lobe*,  eacb  twice  the  breadth  of 

the  middle  lobe. 

Submembranous  espamwus  cxtctiJing  Uic  arches 
of  the  lateral  lobes. 

Scutum  stsmicircuidr,  willi  two  relttitlaUd  oeulij'orm 
tuber  dt  s- 

Attduvicn  divided  iaio  oigbl  or  terelve  joiat*. 

A*  Debochii. 

Carpore  ovato,  antice  obtuso :  pars  caudic  raem* 
biaMOoaadBMUgiDcmloogitudioaliieretrlata.  Plata 

Is  cue  of  the  species  found  in  Wales.  Four  iht  r 
species  described  by  Bronenlai^  and  one  oi  Lhi  tc  the 
A.  CminMm,  ia  Qgaiad  w  Plata  CVL 


CLASS  VT  _In-secia. 
liiiia  tiieir  perishable  nature,  the  animals  of  this 
class  rarely  occur  in  a  AmwiI  state  ;  and  when  they 
do  appear,  tbey  are  generally  verv  imperfect.  Sop* 
poioa  larviE  of  the  genera  LiheUuta  and  Ephewm^ 
rm  aocar  io  ibe  narl  aiata  of  Qini^ea  and  Pumob* 
heiait  md  the  •Jyumof  eoleoplome  bwoeto  m  the 
Stone^ld  alate.  laaecte  well  prtaerved,  and  of  ex- 
tinct species,  occur  in  amber.  8ch«reigg«r  describes 
a  f  it  i.  •  t  amber  containing  a  perfect  scorpion,  biic 
ditfcretii  frofn  the  common  species  of  liiut  genus. 
The  ai>ts  inclobcd  in  amber  appear  to  be  the  same 
with  the  preheat  species ;  so  that  we  have  the  i 
arrangement  in  tlits  adbatance  as  in  rock  i 
via,  hooim  aad  iiakaowB  ipeciM  togetbar. 


Gaow  lU— OoyoiA.    (That  i*.  of  dw  gicaiait 

antiquity.) 

MMg  Bttch  deproaed,  to  the  feiaa  of  an  eleogated 
clQpae.  net  eaotfactile. 

Scutum  margmate ;  a  shallow  longitodioal  giaate 
proceeding  from  iu  anterior  extremity. 

_V"  other  tuUrc/ct  ihaii  the  oculi/brm  onei. 

OcuU/urm  protuberances  little  protruded,  not  reti- 
culated :  puuerior  angle*  «f  tbe  iGataai  (raloagod 
into  a  point. 

Longitudinal  lobei  little  protruded- 
Abdomem  with  eight  articnktiona. 


CLASS  VU,— MouoacA. 

Tussii.  Shblls. 
l-'nsiiil  .•liieils  are  acnongst  the  most  abundant  of  the 
organic  remains  met  with  in  the  strata  of  whieb  ear 
globe  is  composed.  They  exhibit  not  only  great  va- 
riety in  form,  but  also  in  magnituJe^  having  a  range 
frma  lha  ooloMal  *nimoaiia,  aevetat  feet  ia  diaaeierp 
to  the  nlereeeofiie  naatili,  aad  otber  abeth  ef  the 
-;imf'  ill  scriptiot).  They  are  divided  into  univnlvr, 
ii>  iLiMi  cumpoied  of  one  valve  or  piece,  bivalve, 
with  two  vaiea^,  and  aiaAimdar,  aftb  ndia  ttan 
two  valves. 

1,  I'/ir-alvc  Foisii  Shdis. 
These  univalve  shells  are  again  divided  into  thoaa 
with  oBo  ohaasber,  termed  wartesafer,  e*  tbe 
mon  patella  or  limpet :  aod  Ibaaa  arilb  eaven 

1  awfciwea/art  aa  tba  aMtynai  Upmida 


biyiiizea  by  Google 


88 


ORGANIC  RBMAINd. 


OigukB«-of  seventy  genera  of  unilocular  shells  occur  in  a 
foMil  stale,  and  many  of  these  iitctude  numerouc 
ipcdes.  The  multilocular  genera  are  not  so  nam* 
TO  US,  Iheir  Bmnber  aoiounting  to  about  twcnty-two, 
bat  tlwir  imeniil  atructure  is  so  interettiog  u  to  de- 
iem  flon  i»  Mnno  noUoe..  The  nautUii^  which  ia 
one  of  the  heat  known  of  these,  Iflce  all  the  other  gc« 
oeraofthis  division,  has  its  shell  Tortiu  J  into  a  num- 
ber of  charobcrs,  divided  by  a  pcrtDrated  scptunt. 
The  animal  which  inliabits  it,  and  Hliicii  ii  ol'  the 
lepia  or  cuitlc-fish  tribe,  resides  in  the  largest  and 
last  formed  chamber ;  an  elastic  lube  (sipbunculus) 
{noceeds  from  the  animal,  and  passes  through  tb« 
perfblltion  in  the  septa  and  the  dilferent  cbamben, 
aod  tenaLoatM  in  the  fin*  or  imeileal.  It  is  con- 
jectuFed  that  ptnrt  of  die  thdl  fa  enrdoped  by  the 
animal,  independent  of  the  connection  it  has  with 
it  by  means  ol  the  siphunculus.  The  tube  is  mem> 
branous,  and  it  is  probable  that  it  is  dilatable  and 
compressible,  so  as  to  be  capable  of  rendering  the 
animal  buoyant  or  otherwise  at  pleasure,  as  the  air- 
bladder  does  in  fishes.  The  cells  or  chambers 
seem  to  answer  no  other  purpose  than  that  of  coo- 
Uioing  atfi  as  the  tnimal  fcam  the  last  formed  one 
in  auccHafon  as  It  finrms  a  new  one,  keeping  up  with 
them  no  other  comn.unicaiion  than  what  is  preserved 
by  the  siphunculu<.  Thus,  us  the  nnimal  increases 
in  size  and  occupies  a  new  chnnibcr,  the  last  in  or- 
der, and,  in  ibt:  stime  way,  at!  the  preceding  ones, 
are  left  empty,  so  that  the  gravity  of  the  shell  is  not 
amch  more  than  that  of  the  water  of  the  sea^and  henoo 
tbt  addition  of  •  ioaall  portiea  of  air,  bj  neana  of  the 
liphttneHllI*,  may  render  it  buojatii  wd  the  «(]Nm- 
don  of  dl«  air,  and  probiU>ly  the  aitffilion  of  water, 
may  cause  it  to  sink.  Of  these  nautili  some  are 
known  to  live  in  the  present  waters  of  the  globe,  but 
are  of  rare  occurrence,  while  the  f  ossil  species  are  nu- 
merous end  obuudant.  Hence  has  ari&en  a  question 
as  to  the  cause  of  the  great  disproportion  between 
the  number  of  fossil  and  of  recent  alieiia  of  this  tribe. 
Some  «re  of  opioion  that  tin  foaail  genera  he«t  be» 
•onie  oslinet,  while  others  meintain  that  they  atill 
lifO  at  the  botton  of  the  sea,  out  of  the  reach  of  oar 
obaenration.  But  the  itructurc  of  the  shell,  as  al- 
ready explained,  proves  that  so  far  ftom  their  inha- 
bitants having  lieen  dcstiticd  to  live  always  at  the 
bottom  of  the  sea,  they  possess  the  power  of  rising 
tip  to  and  remaining  at  the  surface  of  the  sea.  Sup- 
posing them  still  to  live,  thejr  would  occasionaUj»  a« 
the  preaeot  naiitilas,  Im  seen  at  the  surftee :  lH|t  not 
n  iinrie  instance  being  known  of  a  shell  of  these  ge- 
nera naving  heeo  thus  seen,  their  existence  may  be 
reasonably  doubted. — (f'arkinson'b  Introduction.) 

y4mntont(«r.— This  is  another  tribe  of  roultilocu- 
lar  fossil  shells,  remnrkablo  not  only  for  it«  beauty 
aod  variety,  but  also  on  account  of  its  vasi  abun- 
dance and  wide  distribution  in  the  mineral  kingdom. 
Tbagr  an.  the  petrified  aerpenu  of  the  »i4g«r ;  by 
agme  eomidereil  aa  the  ecfeinal  t^pe  ef  the  folalce 
of  architeetiifCk  end  have  ebo  an  wlCNating  mytho- 
logical meaning.  Three  himdred  diliirent  species 
have  been  described. 

NitnmuliUs. — -Aoother  of  the  concamernted  fossil 
genera,  of  a  discoidal  form,  arnl  wi  hn^  bccvi  con- 
fimndcd  with  seeds.  It  bao  very  abundant,  that  some- 


tlmcs  whole  tracks  of  country  are  principally  compos-  <^'s»nk  Re. 
ed  of  it.  The  pyramids  of  Egypt  we  partly  built  of  a 
limestone  almost  entirely  made  op  of  nummulites. 
Our  limits  will  not  allow  of  aoy  details  in  regard  to 
the  Ofthoeentlte,  Bdeaanite,  Beecnfile,  and  other 
genera  of  this  remarkable  divbion,  which,  in  general 
character  and  economy,  agree  with  the  nautilus,  al- 
rendjy  panicalerlj  noticed. 

2.  Jiivalve  and  Multivalve  Fotsil  Shells. 

The  bivalve  fossil  shells  are  so  numerous  and  va- 
ried in  their  forms,  that  we  must  refer  for  de«crip- 
tioM  of  them  to  the  nmneroos  trcatisea  aixl  worka 
on  4aaA  conebology.  Ilw  nralti««l«eft  era  of  com* 
pemtifely  rare  oocuneoee. 

CLASS  Vlir.— Radiaria. 

Eefiinius,  or  Sm  Urchin  Family. 

This  extensive  division  of  the  echinodermala  ex- 
hibits great  variety  in  form,  and  although  not  met 
with  in  the  older  secondary  rocks,  is  abundant  in  se- 
veral of  the  newer.  Some  of  Ihn  species  resemble 
ihoae  at  present  met  with  m  onr  sees,  but  none  of 
then,  M  Av  aa  we  fcnow,  ire  idenikel  with  the  fe- 


2.  Asterias,  or  Sea  Star  Familif. 

The  noimala  of  this  eeriei^  from  the  deUoaCjy.  and 
fraiineia,  of  thdr  stnwtore,  ineedily  deny,  and 
hence  era  niriy  net  tridi  ia  a  msil  eteteu 

3.  OrM««n,«r  JSmnnfte  Aaia^. 

The  animals  of  this  order  appear,  from  their  Inter- 
nal strueture  and  external  form,  to  belongilo  a  &t'iie» 
allied  to  the  Itadiaria,  and  therefore  cannot  be  ar- 
ranged with  the  simple  classul  polypi.  They  abound 
in  many  strata,  and  in  vast  abundance,  but  very 
rarely  in  a  living  state, — a  fact  which  shows  the  great 
difference  between  the  animal  world  of  the  former 
and  peaont  period.  Blnmenbach  first  coojectored 
thdr  sdBnlty  to  the  Radbria;'8chwetgger  describee 
them  as  pcdiculated  and  fixed  asteria' ;  and  Miller, 
in  his  late  excellent  work  on  the  Crinoidea,  has  re- 
moved every  doubt  08  to  their  true  place  in  the  sy*- 
tem.  All  the  Eatrodtites  and  EncrinilCK  of  authors 
bdeng  to  tliis  ftniQy. 

CLASS  IX.— PoLvn. 

Under  thia  l>eed  we  indude  all  the  di&rott  kinds 
of  aimpie  nnimds  named  polypt,  with  their  cover- 
ioga,  termed  polyparia.  Attthe  corals  popularly 
so  tallied  are  pofyparia  of  this  class,  and  many  of 
these  occur  in  a  fossil  etnte,  as  will  appear  from 
the  followio);  enumeration  ;—yl*/rra,  soiijc  species 
fossil.  Pontcx.  none  tossil.  Madrepora,  few  fossil. 
Expianaria,  none  tonsil.  Hi/dnophora,  some  fos- 
sil. MeaHdrinOt  tome  fossil.  Agaricia,  some  fossiL 
PooenM,  none  fossil.  Fuflfio,  some  fossil.  Ct/cloUleSt 
entirdj  final.  Turbm(&,  entirely  fossil.  Cery- 
oahbOUi,  several  fossil.  Ftnantes,  a  fowil  genva. 
OrMita,  some  fossO.  AhetKtes,  nearly  all  flwsil. 
Fiiutra  and  Echnra,  sometimes  fossil.  Gorgoiiia  and 
Anlipathes,  not  fossi).  Corallma,  not  fossil.  CuraU 
hunt,  rarely  foii=il. 

The  moat  simple  of  all  the  animal  productions 
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<kpmc  Kc-bitherto  fuund  in  a  fossil  tiaU*  art'  the  nlcyoniums 
iih]  »{>ooge». 

^^k*^*  .  Tiio  akyonm  in  the  Ircsli  at  Ate  are  nearly  a*  »oi"t 
tki  sponge,  but  have  atcllular  opc&inga  on  the  «ur- 
face^  UuNMuii  which  polypi  project.  TlMtj 
»W»etMBW  ioMilt  and  frequenily  in  flinU 

Spongn  «m  CPWipBHil  af  boray  fibiM 
together  bjr  taeaiw  of  an  anunal  jA\y,  bat  hitlMrto 

DO  Ji--'.iiict  polypi  lave  been  JLtOL-tt  J  in  thetr.  I "  n  \ 
occur  in  a  loMil  ctaic,  and  are  abundant  in  tiic  liiat 

«r  tlw  dnik  lanoaMa.  Hd  ia  «faa  cibilk  ittolf. 
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II.  FoStlL  RiMAINil  OF  PlAS'TS. 

Cuttt  oW  Impreuiomi  9^  Trtt$  oad  Fern$» 
Vegetable  remain*  occur  in  great  abundance,  and 

in  considerable  variety,  in  different  furiTiuttoni,  par- 
ticularly in  the  caal  farmation.  In  snme  t  lal  mines 
appi'fir  wt  ll  priKTved,  and  tliUN  ;itl  iid  inany  la- 
oluicK  tor  the  dcteruiinBlioD  of  thkir  cluiracten; 
whilst  in  other*  they  are  to  much  changed,  a»  to  ren- 


der it  nearly  impauibla  to  n»ka      tha  di 
'   1 10  niSidi  ibay  bdoag.  la  Plata*  CVII.CVIII. 


we  have  given  representation*  of  several  casts  and 
impressioiu  of  the  fottil  vegetablea  met  with  io  our 
coal  fields,  partly  from  orignil  dtaiirJB|p^|Mttly  ftOB 

the  plates  of  Sternberg. 

1.  Lej»dodendron. — Stem  squaroout,  the  scales  in 
ftit6tcx  specimen*,  with  attacbad  leaves,  which  are 
anaaiged  in  a  spiral  manner  aiaand  tbe  stem.  Spe- 
doeaa  of  four  ipeciaa  aiv  lapreeaaiad  by  if.  !« 
9,  PUtaCVII.,  and  6g.  7,  PlateCVIIt.^  and  all  ofthaai 
from  tbe  cos'  f  r n.fion  oT  llie  river  district  of  tht; 
Forth.  Mr  ,Ulan,  in  Transactions  q/'  the  Royai 
Sr,r:rty  of  Kdinhurgk,  has  given  a  figure  of  a  Lepiao* 
dendron,  with  several  circular  Sowers. 

S.  VarioUtria. — Stem  scutelar,or  verrucosc,  and 
tba  ceMia  af  tbe  acuta  affordiag  a  paint  of  attach* 
aieat  to  leavea.  Thb  tribe  bean  loaie  resembiaace 
to  arborescent  Euphorbia,  and  to  some  Cacti.  In 
Plate  CVIII.,  fig.  8,  is  a  drawing  of  the  Varlolaria 
ficoides,  with  attacln-d  Icav.  -.  l  i^-.  i-,  Pl  itc  CVII., 
is  another  spccimca  without  leaves  Aud  bath  lioai 
onr  neighbouring  coal  fii-hU. 

&  CalamiUe,  so  named  trom  thiir  general  rcscin* 
Uaaae  to  the  olaaiilae  of  the  ancicntii.  One  species 
it  repfflacalcd  by  fig.  5,  Plata  CVII.  Fig.  9.  Plate 
CVIII.,  b  another  figure  of  the  Hune  genus,  but  pro* 
bably  a  dificrcnt  species. 

4.  St/ringndfndron  Of  this  tribe,  ono  species  is 

Igurcd,  fig.  t),  l'i;ite  CVII. 

5.  lihytidakfiis — Is  »o  narni-t!  on  account  of  the 
thick  wrinkles  with  which  the  !  i  k  ,  marked.  lo 
ooal  fimaatioD,  England.   Fig.  7,  I'laie  CVir. 

0.  fUMmia^—'k  tiibe  which  resembles  the 
palms,  fig.  8,  Plate  CVIIn  F-  boratiifoUa,  &oai  tha 
coal  tormation  near  Burntisland. 

7.  Soeggeraikia^Vig.  3,  Plate  CVIII.  A  rcpre- 
sentatioo  of  ooe  of  the  species  of  this  fossil  genus. 


8.  liululari.t. — So  namcfl  from  its  resemblaucL  ni  OtpuAe  Re- 
form  111  a  ulat  l.     AjipiTir,''  lo  be  n  cryptognnions  miini. 
plant,  probjkbly  peculiar  to  tntukliy  pUcn;*  at  water 
and  form*  a  p.»rticular  genu*.   Fig.  6,  Plate  CVIII.| 
ii  ooe  of  the  apecies  from  the  coal  formation. 

9,  ScUoUumia. — Stem  jointed,  contracted  at  tha 
JaiaitjL  ietvet  wrtieiUatedi  Fig-  1,  Plate  cviir.,  & 
tcnuifalia  t  lea«ca  aatdle,  avl-aoaped,  and  rigid,  b 
tlie  liijipurU  of  some  autbon*  Fn«  the  coal  for^ 

nijiiini  JHMT  Btirntislanfl. 

.Inrntlniia — Leaves  disposed  in  a  vertclUatc 
manner,  and  inserted  in  a  ring  whicb  Mrround*  tbe 
eteiB.  Flg.9,PlaiaCVlIL,ie  A.tpiBalonfromtha 
aaal  fiafoiaUon. 

11.  Otmnnda  gigoM/ra.— Fig.  Si  Plata  CVIII.  Oc- 
curs in  the  bituminous  shale  of  the  coal  formation  near 
Burntisland.  The  species  figured  dilTers  from  any  of 
llie  reci.  Til  Kpteii'?(.  It  is  indeed  very  ditiicult,  in  gene- 
ral, to  form  an  0|)Wiion  as  lotlie  ferns  touiid  in  rucks  ; 
for  the  leaves  of  ferns  of  the  present  creation,  ev  en  of 
different  genera,  are  so  aiikr,  tiiat  they  are  easily 
confounded,  when  we  have  not  an  opportunity  of 
etantBing  tbair  tecda,  and  particularly  when  we  do 
oat  attend  to  the  nicer  diailnetlont  known  to  the  es« 
pcritict  l  briUiiiiiit.  How,  then,  can  we  determine 
III  u  ti^ii'-iaetory  muniKT  the  impressions  in  rocks 
where  tiie  t>eeds  are  so  rarely  visible,  and  the  purt!>  »o 
oft«a  altered  i  Smith,  Brown,  Link,  and  other  emi- 
nent botuoisls,  on  examining  thete  impressions  in 
alate  day  and  bitumioaus  (hale,  thought  some  re- 
•cmbled  a  Pteria,  another  a  Dicksonia,  others  Poly- 
padltUBf  AdiaotUBtOaaauada;  and  in  all  thcae  cafl^ 
the  indhriduali  they  moat  reaeoibled  were  natfvea  of 
tropical  climates, — but  n[)t  a  hlngle  iiiitance  occur- 
red  of  an  impce^Muii  uf  any  kuu>Mi  aoii  recent  spe* 

dai.* 

a.  Leaoa  ^  PUmtt. 
Impressipa*  of  Icavca  oocar  ia  raeha  of  difEetent 

descriptions.  Fig.  4,  Plate  CVIII.,  is  the  representa* 
tion  of  a  leaf  of  a  trei>,  intermediate  between  a  Pla- 
tanu«  :ind  I.vriodendnirn.  So:ue  impressions  resemble 
.Si)ira.s,  uiher*  the  Tilia  Europca,  lie  tula  aliiu.-  ,Bi  tu- 
la frulicosa,  Silia  caprea,  Acer  picudo-phitanus, 
Populus nigra,  Acer campcslre,  Rhamnu*  I'rongula,  S*. 
lix  myr«inites.  These  impressions  are  found  in  aooae 
of  the  rocka  of  Aa  Patia  fenaation.  Laawae  ara  alto 
sometimes  found  in  andwr,  and  aaaaa  ara  af  apiaiaa 
that  these  belnn;;  to  the  Aloexvion  agallachum,  and 
the  amber  itaelf  is  conjectured  to  be  on  ean^tiott 
Aaaa  that  iiiM> 

3.  Impreuiont  of  Flowcrt. 

Beautiful  specimens  of  netcr-like  flowers  are  some* 
tines  met  with  in  a  lepidodrendous  tree  in  the  coal 
foraMtim  aaar  to  Edinburgh  ;  and  one  of  tlteaei  aa  d* 
raady  aMUtioned,  has  been  figured  in  tha  Tmue- 
tiout  of  the  Ro^al  SocMfy  ^MdmbiirA 

Schlotheim  deacribes  llw  imnMlsgna  «t  •  flMCr 


•  ftjMfft'wH"  has  laldy  published  descriptiona  and  figures  of  iraptessiona  of  aea  plaata,  fud,  found  m  a 
cod  fermatton  cennaiatad  with  a  Itmcttone  which  rwti  upon  the  mw  ied  iMMtoOBafeiiaaiiia.  8ilMilariB> 
pressions  occur  in  tha  c«d  Wd  aeir  BfliBtUand. 

VOL.  VI.  FAJIX  I.  • 
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Ori^ic  Rf.  of  8  ranunculus  from  n  meUlliferous  bed  new  Fhutk- 
enbflis  ID  UcMw;  alto  inprcMions  of  «i  iqiMtic 
'  Ranoncului  or  IVoHiui  in  tfw  limMtone  of  OrabgeD. 

In  Blumcnhach's  Spec.  :1rrh.  Tcllur.  and  in  Karg's 
£f$ayt,  there  are  oimtniUioiis  oa  Uii«  subject. 

4>  Atril  Seedt  and  Vnat». 

Fossil  seeds  and  fruits  of  plants  occur  in  difierent 
•  IvmatioDs,  but  aauaUj  in  muh  «  state  at  renders  It 
newly  ionpotsiblo  to  artendne  th«  tribes  to  which 
they  belong.  Faujas  St  Fond  found  fossil  fruits  in 
the  bro«rn  coal  of  Liblar,  which,  he  said,  bore  a 
strong  resemblance  to  areca  out*;  an  opinion  in 
whiclt  he  was  not  sujiported  by  the  after  examinB- 
tionsof  Jiissieu,  Ddsluutaines,  Lamarck,  and  Thouin. 
They  probably  boJoog  to  some  palm.  The  fossil  seeds 
that  occur  in  bituminous  wood,  in  which  anbcr  dm 
ia  (oand,  cannot  be  referred  to  anj  known  nlnntft 
In  the  Island  of  Sheppcy  there  are  acenmulationa 
of  secH '^"cie  of  which  arc  like  those  of  the  palm. 
Others  the  chesaat,  cocoa,  but  nvno  identical  with 
anjrofthflia. 

Pint*  M  Ctktitin,  Siliceout  Smter,  amd  Gde- 

The  early  obfenrationa  of  Datibentoa,  and  the 

later  ingenious  invettigations  of  Dr  Macculloch, 
seem  to  prove  the  existence  of  various  cryptogamic 
pJants  in  caleedony,  particularly  in  that  variety 
named  mocha  ttone.  The  included  vegetables  ure 
referred  to  the  tribes  Jungermannia  and  Hypnum  of 
botaniats.  The  siliceous  sinter  of  Iceland,  Mine* 
dnea  oonfennded  with  odcedony,  we  find  aba  to 
contain  occasionally  plants  of  diflerent  descriptions. 
Calc>tuff,  in  some  disuicts,  as  at  Burgtonnu,  con- 
tains well  preserved  specimens  of  theChara  vulgarii, 
and  Ch.  hispida.  CouterviBhave  also  been  found  in  a 
preserved  state  in  compact  calc-tuff.  Some  of  tbc 
gyiofoiutes  of  Lamarck,  found  in  calc-tuS^  are  cer- 
talnif  Made  of  the  obam  tribe. 

Trunks,  branrhrr.  ant!  rnrts  rif  trees  occur  in 
rocks  of  differei'.i  kmils,  or  evcii  loose,  more  or  loss 
impregnated  or  |  ( rrjf.Lj  with  mineral  m,i:t[  r.  The 
structure  and  external  form  are  sometimea  well  pre- 
served, and  in  other  cases  botli  are  nearly  obliterated. 
8tnt  of  theaa,  lielonging  to  the  palm  tribe,  are  tliere- 
fbremonoeo^ldonoua;  others,  and  the  greater  num- 
ber* pMient  oODcentric  ring*  and  other  Internal  ar- 
lanKcuieula  which  characterise  dicotolydonous  trees. 
Hitnerto  no  accurate  descriptions  have  been  pub- 
lished of  tlio  internal  structure  of  these  petrifac- 
tions, and  consequently  the  names  given  to  them  ore 
not  to  be  depended  on.  Thus  it  is  said  that  oak, 
birch,  pine,  box,  elm,  willow,  bazel,  ash,  occur  pe- 
trified in  the  fonn  of  wood-atone  and  woodfOpal : 
htttonrawnaipetienee  decanotgoto  eonimdine 


II_8TATE  OR  CONDITION  OF  FOSSIL 
ORGANIC  REMAINS. 

Foosil  organic  remains  occur  cither  unchanged, 


or  more  or  less  altered  from  (tme  Oi%inaI  Male 
condition,  by  the  roDOfal  of  aooie  cT their  comil- 
toent  pans,  their  bituniniiatlon,  or  cnriag  to  impreg» 

nation  with  various  mineral  siibitances.  Shellit, 
bones,  tccUi,  vegetables,  of  various  description;:,  in 
some  alluvial  soils,  are  scarcely  ut  ail  ultered,  and 
remains  of  quadrupeds  tiave  been  found  well  pre- 
served in  ice  in  polar  conntries ;  and  in  peat-mosses, 
human  bodies  ramaia  uncom^ted  fiir  a  long  series 
of  yean.  Sheik  are  aonetfanca  fonnd  in  a  nearly  un- 
altered  state  in  aolid  rocks,  as  limestone.  The  beau- 
tiful firo  marble  of  Carinthia  contains  unaltered  shells 
of  ammonite,  with  their  pearly  lustre,  and  rich  tints 
of  the  most  beautiful  colour*.  Shells  and  bone*  oc- 
cur in  other  alluvial  strata,  more  or  less  bleached, 
being  dry  and  fragile,  owing  to  the  removal  of  apor> 
Uon  of  their  animal  matter.  In  {oisi\  fi^hei^eOBM* 
timee  act  onlv  the  bonet,  bat  also  the  soft  parts,  and 
even  the  eeiiee,  occur  more  or  !«•  perfectly  pre- 
served. Fossil  vegetables  n;  (  ur,  riiiier  nearly  unalter- 
ed, or  more  or  less  bitumtjii^-jJ  or  carbonised,  in  allu- 
vial strata,alsoLnthe  brown-toftlforraation.and  in  some 
sandstones.  In  other  cases,  the  animals  or  vegetables 
have  disappeared,  and  only  tlieircaala^  or  impressions, 
remain  to  attest  their  former  presenoa^  Thia  change  ie 
nore  frequent  with  vegetables  than  anhaala.  In  peiti* 
cular  situations,  the  organic  body,  niiether  plant  or 
animal,  is  simply  coated,  or  incrusted,  with  the  mi- 
neral matter,  and  but  slightly  impregnated  with  it. 
The  incrusting  matter  is  most  frequently  calc-tuiT 
and  calc-iinter,  less  frequently  volcanic  tuW,  But 
the  most  durable  state  of  fossil  organic  remains  i« 
^pOr^Ud,  when  they  are  move  cr  hm  ceupleteljr 
impii^gDated  with  minenal  natter. 

I.  PeTRIFIKD  VaOnABLKR. 

WaadPetipud  mitk  Ucml9M*^Ttmlu,  bnnchaa^ 
aad  roou  of  trees  end  abrobe  are  •ometimet  im- 
pregnated with  homstone,  forming  what  is  called 
wood-gtonc,  or  ligneous  hornftonc,  and  this  is  one 
I'l  !:ie  most  frequent  of  the  petrified  woods.  TJie 
wood  appears,  in  wme  cases,  to  have  been  in  a 
rotten  8iatc  when  petrified,  and  such  varieties  ap- 
pear light  coloured  and  shiveij  |  in  Other  caaea,  it 
appears  first  to  have  been  hitmninbed,  ao  that  it 
is  both  bitamiaona  and  siiiceooa  together,  in  which 
case  it  Is  of  a  dark  brown  or  black  colour,  and 
of  a  more  compact  texture.    Tn  <;iir  Cabinet,  we 
have  several  specimuns  to  kIiow  ilie  combination  of 
siliceous  matter  and  bituminous  wood  in  its  difler- 
ent  stages  of  bituminisation.    Lastly,  in  other  ca«c% 
the  wood  appears  to  have  undergone  no  change, 
and.  then,  the  wood,  or  at  least  part  of  tho  bg. 
neoin  matter,  renafna  tn  the  petrifiction,  while,  m 
others,  the  whole  has  disappeared,  leaving  nothing 
but  its  form  behind.    It  ia  probable,  however,  that 
many  v.  id -stones,  in  collections,  arc  not  real  petri- 
factions, but  portions  of  trees  in  which  a  great  se- 
cretion of  silica  has  taken  place.    In  the  Museum 
of  the  Univertiqr  of  Edinburgh,  there  is  a  laige 
maaa  of  wood'eione.  aaid  to  hate  been  obtabitd 
from  the  centre  of  the  trunk  of  a  teak  tree,  which 
may  be  viewed  as  a  portion  of  the  wood  highly  ini> 
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OipM  Kfr  pregnated  mith  itlka  by  tli«  living  power*  of  the 
amt.    tree.  • 

i.  Cdetdomie  W^oi  mdJiimtr  W^d^bi  mm 
met  the  wood  it  patrif  ad  wits  etloedoojr,  and  Is 

otfaera  with  juper  ;  the  first  Kas  usually  a  yellowich 
vbite  colour,  and  retemblea  dix.tred  noo<i,  whils 
the  latter  exbibita  great  rariety  of  coloars.  In  some 
nre  Tarieiiea  of  Heliotrope  a  fibrout  and  prob^ibly  tc- 
gdable  atnicture  occur*. 

3.  Opaline  Wood. — Wood,  wbeo  inpr^nated  witb 
iptl.  form*  the  noat  beautiful  wictv  of  petrified 
•osd.  b  i»  dittii^^wWMd  fron  the  otten  Iqr  reBio> 
vm  tuitre,  ooodioidal  (beture,  inferior  bardoea^ 

and  !os-er  specific  gravity.  ]!  .ii_-]r\-  it  tiw  dbMf 
counlrv  o\  thin  bcautilul  l'i>»sil  niuaiu. 

i.  Calcareous  f\'(iod — Wi>od  [■>  somclimi'S  more 
or  kat  coopletely  petrided  with  c  arbonate  of  lime,  iu 
Ae  fom  m  calcmova  ipar  or  of  limcatone.  In 
oMf  Um  w«od  appMfa  to  bate  bceo  WtoBaioon 
Ibre  pttriftcttdu,  la  olben  retttn,  and  in  aoui 
altered.  It  occura  in  alluvial  toil  and  Ik  tWlloiM 
Ctneatonea  in  different  parta  of  England. 

J.  .iluminum  fKoo</.— Somt-  wood*  arc  petrified 
witi)  alumioous  matter,  but  generally  along  with  it 
there  is  a  conaiderabic  intermixture  of  iron  pyritea. 

6.  H«o«I pttri/kd  uitk  Iron  Pyritet^Fottil  wood 
«f  Ail  dcaeription  aooa  deesjt  on  «qpoaure  to  the 
■adiMiiM  of  the  wtatbar.  Seada  m  tometiaiea  io 
dik  Mtm,  aa  ia  tbt  cue  in  the  Mand  of  Shiippey. 

7.  Wood  and  olhcr  Pari'  oj"  Trct  s  aiiJ  Plants  petri' 
jicd  XLtlh  Carhotinte  and  UjdrocarLonaU  oj'  ItoH— 
Wood  and  lo.skil  vegctabk'.s  in  this  ctate  are  not  of 
rare  occurrence,  and  are  tiiu  incut  indestructible  of 
the  woods  impregnated  witb  ores. 

8.  Wood  impregHoted  wUh  Copper  PgrUett^TiM 
variety  of  ninerwbted  wood  generally  coMnioa^  tm* 
sidea  pyrites,  blue  and  green  malacllilc,  which  ataSot 
it  with  their  beautiful  coloura. 

y.  Syood  iiiipregnaJed  w'Uh  Galena  or  Lead- 
Glance — Some  specimen*  of  this  desscription  occur 
in  old  mines,  thus  proving  the  comparative  ncwnesg 
of  their  ibrnuuioo,  while  pihera  of  a  more  ancient 
data  occor  In  brown  ooaL 

S.  PnamiD  Avihal  RaiiAim. 


The  remains  of  Quadrupeds,  birda,  and  amphibi- 
ous animals  are  seldom  impregnated  with  mmcral 
matter,  and  when  thi«  XaV.vn  place,  it  is  gtncrully 
their  harder  parts  which  are  petrified.  The  honis 
of  deer  arc  sometimes  impregnated  with  clay  iron 
ore,  and  bones  of  nuadrupeda  occur  penetrated 
■itfa  lead-glance  and  iron  pjrritef,  and  have  au- 
aarinpoaed  etjatala  of  lli*  aww  nuMnriai  Xba 
nmtt  fiahet  in  dw  bitumimrai  marl  tlaia  of  Thii> 

ringia  are  often  entirely  bituniini^c;!,  and,  aoCOffd* 
iog  to  Werner,  the  bituminous  uupregnatioo  of  Iha 


stote  is  derived  from  these  fishes.   Somctlmea  tbeOrsaaie  li*> 
flhei  ht  the  aarl  alate  are  also  impregnated  with 
40m«r  pjnlaili  and  alto  with  lead-glanco  und  iron 
Pjrttea.   CruMaeeoin  anhula  are  petrified  with  cal- 

carcnug  ?pnr.  nr  with  iron  pyrites.  The  Echini, 
or  Sea  Urchins,  are  petrified  with  caliart-ous  spar, 
with  tiint,  und  seldom  with  iron  pyrites.  The  va- 
riou*  tribes  of  sheila  and  corals  are  ollen  petrified 
with  calcareous  spar,  leas  frequently  with  clay  iron 
ore,  and  rarely  with  flint  or  calcedony,  and  with  auU 
phur.  And  hudy,  the  Aicyonia  and  Spongcf.  the 
lowait  of  Ibo  ailin»l  world  met  with  in  a  fo>.''i1  state, 
afB  Oiually  penatrated  or  impregnated  with  iliuL. 

liL^EOGNOSTICAL  SITUATIONS  OF 
FOSSIL  ORGANIC  BEUAIN& 

When  fossil  organic  remains  first  engaged  the  par» 
Ikttlar  attention  of  naiuraliata,  it  waa  believed  that 
thmr  were  irregularly  dlstributad  throaehout  the 
diwreot  formations  of  which  the  crust  ol  the  earth 
il  Mmpoacd,  and  that  the  whole  had  bvcn  deposited 
from  the  water*  of  the  Deluge.  It  waa  *o[)n,  how- 
ever, sjcertained,  that  some  rocic  formations  never 
conLiiin  petritactions  ;  a  fact  which  gave  riac  to  tho 
opinion,  that  fotail  organic  remaiaa  w«ra  confined  to 
one  aet  of  rocks,  the  secondary,  ia  which  thev  wera 
JuaibladtagatlMrinaaJnMalar  maMMr,  whiia  thnr 
wat«  aiitiraly  wanthif  in  tbt  fimnatiana  of  tika  pri- 
mitive class.  The  moro  accurate  investigations  of 
geologiata,  particularly  tho»c  of  the  gcognostical 
achooTof  Werner,  not  only  proved  the  insufficiency 
of  former  views,  but  gave  a  new  and  interesting  cha- 
racter to  the  whole  subject.  It  was  abown  by  theto 
iaquirici,  I.  That  petrifactiona,  or  foaail  organic  re- 
Bnins,  do  not  occur  in  primitive  rodca,  but  first  ap- 
MBC  in  roclw  of  tlie  tecond,  or  Tranaition  daaa.  2. 
That  tbaaa  organic  remaina  are,  in  general,  more  aU 
tered,  or  mint  r  ill  i^^,  in  the  older  than  in  the  newer 
formations ;  *o  Lmt  they  appear  much  changed  >n 
transition  rockj,  and  scarcely  at  all  altered  in  the 
rocks  of  lite  newest,  or  alluvijil  clai>«.  3,  That  theae 
remaina  are  ao  arranged  in  the  bowels  of  the  Oirdt. 
that  iboaa  of  tho  oMre  aioipla  aiiinala  and  i^aBM  ap> 
paar  6rM*  or  in  the  oideit  rodtt;  that  fo  rockt  ora 
middle  age,  the  remains  arc  of  animals  liiglier  in  the 
zoological  and  botanical  ccales  ;  .ind  that  in  the  new* 
eat  rocka,  the  fossil  organic  remains  are  ul  t'le  i  rt 
perfect  animals,  even  raicliing  to  man.  f  4.  I  hat 
the  fouil  organic  remains  in  transition,  secondary, 
and  diluvial  formations,  are  in  general  different  from 
those  of  the  present  creation ;  but  that,  in  the  post- 
dilatial  lacaaationa^  Ibo  lOBuioa  ai*  of  raoant  neeiaa 
of  niinala  and  vefetablaa.  5.  And  laatlf ,  (nat  at- 

t!iriiieh  Thr'P  rn--:fil  animals  and  ii!:i:)ts  in  general, 
Oilier  irom  liiosc  of  lite  present  world,  we  observe 


*  WorlcaMI  MBMrk  that  mahogany,  plane  tree,  and  other  woods,  are  aometimea  harder  dian  imial;  and 
alao,  that  (bay  oasarioiM%  oontan  gnins  of  aaod.  Tlie  baidnoaa  may  be  panly  owing  to  secreted  ailica. 
and  Iba  Mod  wotild  appear  to  be  tOiea,  aecrotad  by  the  powata  of  the  plant,  tbercnre  reaetnbling  that  in  tlw 

tank  wood,  the  ru^.li,  uiiil  the  iKiin'ioo. 

f  The  tt  rrchtrlai  rgck  lucniations,  Or  those  which  have  been  formed  on  the  land,  are  still  so  imperfectly 
kno  n,  .  at  n  s  i  c  cases,  it  it Mt oatj  10 datanmoa tbtir Bga  uTCfaMioD  to  thoMwbbdi  haw or^iaatad 
under  the  water  of  tbe  ocean. 
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OtguueUe'  that  they  approach  nearer  and  nearer,  in  appearance, 
to  thant  of  the  nccnt  tribflt  tiM  DOwer  the  forii»* 
iiMA  ^ejan  cootainod ;  aoAtt,  a*  alreadj 

mentioned,  in  the  newest  fonaatioiiM  then  ban  ab«o- 
lute  identity  of  character,  proving  that  the  fonil  tpe» 
ciei-  arc  the  laote  as  those  of  the  present  cre«tioo. 
A  full  statement  of  all  the  facts  on  this  »ory  Interest- 
ing subiect  would  extend  iliia  article  mucl;  luyonil 
the  limilx  prescribed  ;  and,  therefore,  we  must  rest 
•etiafied  with  the  fvUowing  account  of  the  distribu> 
,tioo  of  petrUacdooa  m  Ibcj  ocear  bk  different  rock 
Ibmntions,  particnhirlyaa  obaerred  in  Great  Britaio. 


Primitiv" 


as  already  mentioned,  contain  no 
organic  remums,  and,  llierefore,  are  supposed  to 
hate  been  forincd  before  animals  and  vegetables  srcrc 
called  into  existence.  They  first  appear  in  the 
radt»  cf  the  Mcoiid  great  dan  or  die  TraiisiUon. 

I.  PbaaiL  OuAKic  Rcmains  n  TaAiiaiTiov 

Rocks. 

The  rocks  of  this  class  which  afford  organic  re. 
mains  are  limestone,  greywacke,  and  clay  ^1  it': ;  I  ttt 
of  these  Utnestono  is  that  which  affords  cht  (zn  uest 
number  and  variety.  All  the  rentiDa,  nearly,  un  of 
animals,  and  of  tribes  ocnmyiog  a  conipantnreiy  low 
i«nk  in  the  ecological  acaie;  neoe  of  Iheaa  ranging 
higbcr  than  the  class  Mollusca;  and  most  of  the 
specius,  and  some  of  the  genera,  occur  only  in  the 
transition  series,  disappearing  cntitd^  in  tbofocke  of 
the  succeeding  formations. 

The  following  tribes  of  corals  are  met  with,  and 
genenOy  in  the  limestone,  Caryophyllia,  Tubipora, 
y«mialirt|  Attna,  Madrepore,  and  SlytiHO.  The 
lait  nentioned  ia,  ,with  the  exception  of 

vue  -recent  species  found  hi  the  Sen^  sea,  en- 
tirely fossil,  j.nd  ror.fined  to  the  transition  class. 
This  is  one  ot  litany  iustances,  of  the  occurrence  of 
fossil  animals  along  with  those  of  the  carlicft  crea- 
tion, no  traces  of  which  tiave  been  seen  in  any  of  the 
lubsequent  formations,  but  which  ore  now  found  in 
•  living  Slate  in  the  aeaa  of  the  opposite  hemisphere. 
Ko  fomil  Echini*  or  Aateris,  occur  in  the  rocks 
of  this  class,  but  wveral  triiiea  of  tho  nearly  allied 
family  Crinoidsea  are  met  whh,  radi  M  the  Cyttth' 
eritiites  from  Shropshire  ;  Ptdicr'miles  in  lime- 
stone, Dudley  ;  and  lHwdocrinites,  »ho  at  Dudley. 
The  Trilobile  tribe,  so  nearly  allied  to  the  Crus- 
tacea, occurs  abundantly  in  the  rocks  of  Uiis  class, 
bat  principdljr  in  the  Hnwatonep  When  the  cms- 
iBoat  begin  to  aiipcar  in  th«  newer  fomations,  ihn 
tfiMiitea  have  dkappeared,  if  not  altogether,  at 
least  almost  so.  Fmu\  ^hcWe  occur  in  greater  nan* 
hers  and  variety  than  u  generally  ioiagined.  Of 
these  the  multUocular  univalves  are  tiie  most  charac- 
teristic in  a  geognostical  sense,  and  the  following 
•re  the  genera  met  with,  viz.  Amnoniia,  Orthocc- 
raiket,  liautUites,  and  Conuiarta.  Unilocular  uni- 
vOlwarv  Ettomphalus,  Helecitet,  Paidlita,  Buc- 
cttAce,  and  Baeardke*.  Bivalve*  are  AnmitM,  Te* 
AnfeMMmf.  The  TCgetalde  «^ 
)  are  of  rare  oeeomnoat  aodthdr  pecolJar  dm* 


racteri  lUNtt  not  been  determined,   He  corals,  ot-Otguk  ic 
thooetatitei*  and  trilobitet  are  the  moat 
tcdttle  patiMkeiloBo  of  lM»  oliae. 

n*  Fossil  Oboahic  RsHAini  in  SiooxnAnv 

Rocks. 

1.  First  SaiulUoKe,  or  Old  Red  Sandttone. 
Occasionally,  reotaine  of  plenu»  ahella,  end  oorali» 
occur  in  this  fofmaiien,  but  hitherto  thej  have  net 
been  determined  witli  the  reqnisite  accoraey.  * 

E.  Fint  Steendby  Xs'ewrtoiie,  or  MbkMh  Lim 

stone. 

This  formation,  which,  in  a  general  view,  rests  tin* 
on  old  red  sandstone,  and  sometimes  alternates  wiu 
the  rocka  of  the  coal  fonnatiai,  ia  more  abundant 
in  petrifactiotn  then  the  trensitioa  rodcf.  Of  the  tribe 

of  coral*,  it  eontains  species  of  the  genera  Car^ophly- 
lia,  Tutliinolia,  and  Flaiira  :  of  the  unthciilar  utii- 
valve  shells,  F.unmphalus,  Planorhii,  and  Cirrus: 
mullUocular  univalve,  Orihoceratitet,  NautUites,  Am'- 
monitet,  EliipsoliUt,  NauUllipsites,  Conidaruif  and 
Ampiexut.  Of  the  bnake  genera,  the  followioff  are 
met  with,  viz.  ProdvOm,  FttUm«nu,  l^irpir,  f*«r«. 
brcUtiUtet,  Gryphita,  and  CirdUff.  It  is  worthy  of 
remark,  that  many  of  the  univalves  ond  some  of 
the  bivalves  that  occur  in  this  nr.l  r'u-  transition 
limestone,  possess  that  particular  kuiii  of  struc- 
ture, rarely  met  with  in  the  shells  of  the  present 
creation,  which  enabled  their  inhabitants  to  rise 
and  sink  in  the  water.   The  CUfions  structure  of 


Spirifer,  and  the  noltUocolar  tmngenaeat  of  Pro> 
doctos,  Pentamerus,  Amplexus,  end  Cooalarhi,  as 

Mr  Parliltison  rcmarl^s,  imparted,  In  al!  probability, 
to  tljcir  inhabitants,  a  power  of  n  6in>ilar  fcind. 
Sowcrby  mentions  a  shell  rcsemblinj;  the  Helix  fbui.d 
in  mountain  limestone;  but  Parkin»on  is  of  opinion, 
that  it  belonged  to  a  distinct  genus,  and  probably  pos- 
sessing the  fame  power  ok  janthina  (formerly  conai* 
dered  as  a  faelin)^  that  of  tini^ing  and  rising  in  the 
water.  Hitherto,  no  remains  of  Astoria  or  Echini 
have  been  met  with  hi  this  fbrmation,  but  the  platy- 

crinites  of  the  Crinoid  fan^ily,  is  not  unfrequent.  No 
true  crtistacea  occur,  but  several  members  of  the  fa- 
mily  Tri/ofiilts  are  found  in  the  mountain  limestone 
of  England  and  Ireland.  Some  obscure  traces  of 
fossil  fishes  are  rarely  met  with.  As  examples  of  these 
mav  be  mentioned  the  supposed  spinoua  radii  of  n 
BaliMeai,  and  imperfect  lemeine  elf  «4wt  resembled 
tbenootof  the  Xiphiiu,  or  sword-fish. 

S-  Coal  Formation. 

This  formation  is  principally  remarkable  on  ac- 
count of  the  numerous  fossil  remains  of  plants  w  hicli 
it  atibrds.  Several  of  the  principal  tribes  are  rc- 
jiresented  in  the  plates  attached  (o  this  article.  All 
the  tpecics,  and  most  of  tlie  genera  belong  to  plaote 
difierent  from  ibose  of  the  present  creatioB  t  many  of 
them,  and  those  the  nredomiaattng  ooea,  resemble 
cacti,  pains,  reeds,  and  fieine  i  thus  utanadng  the  ge- 
aerai  ataia  of  the  eotth'ssntfiM  iriionthqr  wnrirhed. 


*  The  pMrifiad  woods  in  old  red 


etn  ofton  b  dm  atate 
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l^n*  htuBinaai  aUe  aod  ikie  clay  i 
Mb  Orlhetrmlilti,  TerdrmhitileM,  Ammmttt,  and 

of  the  geoera  Lh^fdu  ud  Vnio. 

The  foMil  organic  remaioa  of  the  tnagneslon  limc- 
ilaae,  which,  in  the  geocraJ  lucceuioo,  re^t»  inime* 
fillelj  open  the  coal  funnalion,  hare  noi  hitherto 
kcv  Biich  Haditd.  Boaas  Fluatne  and  Criooidaw 
aWHeatkMdMoceanbginiti  ndaboapadcaof 
ite  |cacf*  jDoux,  ^rea,  ilnoiiua,  and  Unio  :  and 
taKlf.raawiaa  of  a  6tli,  of  tba  geatiaCiiaMaM,  were 
fouDd  iwtoililwi  te  tUt  liwiBtuoo  Mw  to  8«wdn>> 
hud. 

Tlii.'  limestones  named  Uituniiitoui  Mnrl  Stale 
ud  ZtikUein,  are  anociatcd  with  this  luagneaiaa 
I  aadt  ihofeflm^  an  considered  as  beloag> 


if  to  Ihonneifiierallwmation.  Tba 
atttl  •late  oAea  wnn  the  lower  part  of  the  awiea  of 

BUgnetian  limestooe,  and  contains  nifberous  petri- 
fied jiihe$ :  which  some  naturalisu  are  inclined  to 
oonilder  ai  principally  fresh  water  species ;  a  few  on- 
1/  ippwiug  to  tbem  to  hare  been  inhabitants  of  the 
ocean.  In  this  limestone  also  there  occur  remains 
of  an  aoimal  of  the  ^enus  Monitor,  of  the  class  Aib> 
phibia ;  but  petrifactions  of  vegetables  arc  rarely  aNt 
wU»»  We  wMMtiaiea  mm  wiUt  braaclica  of  plaali 
aaJogom  to  tbe  LyeofHidhim,  and  nore  raraijof 
Jtmu,  and  of  p';;nt-i  .illii;'!  :■')  the  genus  Phalarii. 
Aiaoogst  ih  c'&i:  iiLftli  waicr  ^iroductionSj  Tanous  rc« 
maiai  of  msrinc  iinimaU,  such  as  GryjAiltM,  TriiOm 
bile$,  and  CrtHoidma,  maki:  their  appearance. 

The  Zechtteitt  is  particularly  distinguished  by  the 
gnat  abundance  of  the  Gr^pkUu  acuieattu  it  con- 
talaa;  Ftmt  and  Lycmmdimmt  resemUbg  those  of 
tbe  coal  formation ;  and  It  is  said,  alio  nmaina  of 
Lepidodendrota  jdmli  are  found  in  il. 

5.  Second  Sandttone,  or  New  lied  Sanditme  Fomre- 

lion. 

Very  few  organic  leraaiot  have  hitherto  been 
tend  in  ibis  formation^  aid  tboM  not  with  an 
jaaaiflfve*  and  lAaflfc 

C  31M  aetrndary  LimeHone,  iiukikg  fit  Idai, 

and  OolUe. 

^  a.  Lias  Limettone. 

Tliia  limestone  rests  on  the  new  red  sandstone. 
It  aboanda  in  UiuA  orBaoie  reoBaini,  of  wbicb  the 
fUOoi^  lift  ootrtdna  Mfveral  of  Ae  moi*  mteitating  I 
Corals  are  of  rare  occurrence ;  specie*  of  rtno 
tribe  only,  tlic  Turhinoiia,  having;  been  inct  with. 
Several  species  of  the  genus  Hfntacrinilr  urc  met 
with  ;  and  also  remains,  more  or  less  perfect,  of 
Echini.    The  fossil  shells  in  this  rock  differ  consi* 
derabiy  from  those  of  the  moontain  limettone  and 
4iUi«r  preying  formatioait  only  a  finr  apocsea  of 
aome  of  tbe  multilocular  univalTea,  as  Ammomke$t 
NaulUites,  and  Bdemtutet,  and  of  the  Tertbralulai, 
being  here  discoverable.    The  fo«sit  slieils  found  in 
this  tbnnation  chiefiy  consist  of  bivalves  of  the  ge- 
Ostreti,  Gryphiea,  Pla^'mtoma,  I'licalula,  Avi- 

■v  MjfOt       Cardita,  with  tbe  aiogle  univalve 


ahcU  Trochut  AndiauuiM  of  Lister*  not,  pailiaps,  Orf^^r.k  Re- 
net  with  in  any  of  ibe  Meoaedbig  strata :  a  thell  of 

the  genus  Htlicina,  andthe  first  simple  unilocular  sliell  "■^N"^^ 
having  a  turriculaled  form,  met  with  in  a  fnsji!  state, 
beit)-;  a  fipccies  of  the  genus  Mrlanui.  Several  species 
of  I  rii<.lacca  occur.  Spines,  teeth,  and  other  parts  of 
fi'hi  i  nlso  occur,  but  in  genrral  in  an  imperfect  state. 
Bune*  and  palates  of  <mi^  have  been  found  in  tbiafor> 
mation ;  but  il  is  particuUflj distinguished  by  ktCOB* 
taioing  remaina  of  two  very  remarkable  extinct  flO* 
■eraof  ovlpanms  quadrupeds,  belon<;ing  to  the  same 
class  with  the  natural  order  Laccria,  but  yet  difft  r- 
iog  in  structure  from  all  the  genera  at  pr(scnt 
known  to  exist,  and  in  such  particular»  as  must  iiuve 
fitted  them  to  live  entirely  in  the  tea.  These  arc 
the  animals  already  mentioned  Under  the  MBlca 
Iddhj/ottamu  and  Fletoitaurut. 

b.  Oolite,  Sfc 

In  die  ttrata  above  the  lias  belonging  to  the 
oolite,  including  also  the  rocks  named  Coriibra^h,  Co> 
ml  Ra^,  &c,  many  >:cnera  of  organic  remains  arc 
met  with,  which  >vu  »liall  now  enumerate  in  the 
usual  manner,  beginning  with  those  of  the  lowcet  or 
least  perfect  animai4. 

I.  Lotuer  Oottr*— Tcacat  of  Ai^foiiuh  ond  the  fol« 
lowing  genera  ofoorabi  an  net  wltli,  Tis.Cj}»&a«- 
ria,  Ailrea,  Caryopkiftia,  Fttngia,  and  Cycltdites. 
The  interesting  Crinoide  family  affords  the  Penta- 
criniico  Cuput  Aledusa;,  and  Subangulnriti  ;  species, 
someiioics  well  preserved,  of  the  genera  Conuius,  Ci- 
daris,  Echinu.<i,  and  Clypoiu  ot  the  Echiniu  fami- 
ly, are  met  with,  and  rarely  fragments  of  Crustacea. 
Shells  of  the  fallowing  genera  arc  abundant,  viz. 
i^lta,  Ottrea,  TartbrattM,  Uodiola,  Tellimi,  Ume, 
Lutraria,  Trigonia,  SVodliu,  Betemmite$,  NavtilUet, 
and  Aaimmilet,  Reinaint  of  vertebral  animals  are 
of  rare  occurrence,  the  only  instance  known  being 
of  voriabraib  wppoaod  to  bdoog  to  the  bhu^do  laecrw 
lee. 

%  ComhTMk.  Sloneifield  Slate,  Fantt  Jtf«r4fr» 
and  Grrai  Ootoc— The  following  k  a  nnerni  epiif 
mention  oftbe  organic  remaina  met  vitbiBtbwnart 
of  the  oolite  aeriet,  which,  in  tbe  regular  tiiocfWMWi, 
rests  on  the  lower  oolite. 

Species  of  MULyore,  Tullporc,  Ci/c!o!lte,  unJ 
Caryophtfllia,  occur  in  tliif  purl  of  the  oolite  se- 
ries, and  [he  Encriiiilal  famili/  appears  in  consider- 
able variety ;  species  oi  Echini,  and  two  or  three 
varieties  of  CrusUcea   alto   occur.     The  fossil  ■ 
■belia  an  of  tbe  followiog  ganen:  7er«i6rate<ii, 
Lima,  A^ktita,  Pedeii,  Qrtlnw,  Cmduim,  TVigmiat 
Modiotn,  Serptda,  Veluta,  Turbo,  TurriteUa,  Ampul' 
Itinn,  Ammonites,  and  NatUilus,    Teeth,  vertebrie, 
and  palatcis  n(  jisli  are  met  with ;  and  also  several 
Apccics  of  TurloiiC.    Several  oviparous  quadrupeds 
have  been  found  ;  one  i«  a  well  characterized  (Woco- 
dile,  and  remaina  of  a  Megalo-^auna,  forty  ftxt  long, 
were  found  at  StoaesGcld.    Dut  the  mast  singular 
hct  ia,  the  occurrence  of  boooe  of  a  ipecie*  Di^ 
delpbit,  or  Opouum,  in  the  Stcptifield  dale.  lYig' 
Incr,l^   r  fotsil  Koitd  arc  met  with  ;  and  the  Stonea-  ^ 
Reiii  ^laie  exhibits  beautiful  impressiont,  chiefly  of 
fernf  and  rcwfe,  B—y  of  wfaidi  wicmhla  ibooe  of  tbe 
coal  fonnation* 


biyiiizea  by  Google 


94 


ORGANIC   R  E  M  A  I  N  S. 


OrgMic  n«'  3.  Coral  Rag^Thit  limestone  lies  above  the  pre- 
miin*.  (^jng^  and  is  also  a  nieint>cr  of  the  Oolite  serie». 
It  abounds  in  corals, — contains  many  difl^rcnt  tpo* 
ciea  of  the  tribe  Echinus,  and  contiderabic  variety  of 
bivahra  and  unwilie  sii«fli,  aod  vaoag  tbe  latter  an 
»pecies  of  Ammonites,  NantUilet,  and  Betemnite*. 
Tf  rtm.-.'.ir.i.  ,-:f  \ .  : -.-'i animals  are  rnrc-,  ar.l  of 
Uicsf  the  modi  retiiui  L-ibu  are  tile  vertebra:  ot  the 
Ichthifosaurus. 

4-.  Kimmeridge  Clay. —  Under  this  head  we  include 
a  scries  of  clny  beds,  higher  in  the  scries  than  the 
preceding,  but  still  belongiog  to  tbe  oolite  forma- 
lion.  It  coataint  both  bifuva  and  univalve  IMl 
•beJIa.  and  of  thcae  the  most  cbamateriatie  ia  the 
Ok/retx  idteUnu  It  also  cootaina  iwnauM  of  the 
MihyosoMrut  and  beoei  tcMBUtag  tbow  of  tha 

5.  Porilntid  (hllie. — The  most  characteristic  shells 
in  this  Oolite  arc  ilie  yfrnmoN^n Ir^'co^Kf,  and  Pec* 
ten  lamellutus. 

6>  Purbtck  Bcdt^-'thM  lineikeaa  oantaina  bcan- 
tifnl  wmiaawHM  vfjuk;  alio  boaat  of  tmikt  and 
headf  or  eroeoiUht*  b»  ibelk  hara  not  been  well 
czaminedt 

7.  TlUrd  SaaAtem  FigmaUm,  «r  Ormi  Smi  For- 

maUan. ' 

In  thU^onnation  the  or^ntc  retmun,  whcdwr  of 

animals  or  vegetables,  arc  ufri  n  in  :i  siliceous  state. 
All  the  Kood  found  in  this  rorrnadun  is  silicified,  but 
none  of  it  has  Ititherto  been  referred  to  any  even  of 
tbe  most  general  divisions  of  the  botanical  system. 
Numerous  ailicified  Alct/onia  are  met  with,  and  also 
a  good  many  fowil  species  of  tbe  fmXij  EcAiniu, 
Corabf  and  ubo  neciei  of  the  CHeenf  ftaiiljr*  rw 
Ij  ocear.  Sheas  occur  in  vast  abundance,  and  in 
great  variety ;  bat,  with  tbe  exertion  of  a  few  teeth 
of/Ji,  no  rL'mainsofwtdmdanuaak  have  hitherto 
been  met  witti. 

8.  FiwthLmtihMF(»Tniaioiit,or  ChttkFBrmttion. 

a.  C/iali  Marl. 

Hut  lomr  part  of  this  foimotioo,  turned  chalk 
mort,  aSbrds  eonsideniMe  variety  of  fees!)  organic 

remains; — fossil  Corals,  Sponges,  Echini,  Crmlacca, 
Encrinites,  and  bivalvt  and  univalve  shells  ;  and  of 
these  the  most  abundant  and  interesting  arc  those  of 
Iho  multilocular  division.  The  species  of  thu  mul- 
lilocular  genus  Hamilet  are  numerous  and  abundant, 
and  are  higbijr  characteristic  of  this  part  of  the  chalk 
fomutieot  Fn$ii  vooi  It  soaKtiaes  mat  irilb> 

b.  CAott. 

This  ibmatioo  contains  many  organic  remains  of 
animals,  fl-era  tbe  sponge  to  the  alligator.   The  ih* 

milics  of  Ah  ifonium  and  Spongia  occur  in  trrtat  va- 
riety of  form,  but  their  character  arc  still  much  in- 
volved in  obscurity.  Miidrepores  occur,  and  but 
little  diauged  hrom  their  original  state ;  also  several 
genera  of  the  Crinoidea,  and  the  species  often  in 
a  high  sute  of  preservation.  Several  species  of 
the  Atterim,  or  star  fish,  are  descij|)ed  as  occurring 
in  ^allc ;  bat  of  ail  the  Mganio  remains,  those  of 
the  trSie  SoMsmt  are  the  most  niunerous,  abundant 
and  characteristic  of  the  formation.  Of  the  fussil 
shells  probably  the  only  genera  peculiar  to  the  chalk 

M 


are  the  Crania  and  Magas.  Of  the  ■«Mjf'f«^»^  gf-  t^^fp^  B^ 
nera  the  following  are  met  with;  via,  dmmMUm, 
Scaphiies,  and  lielemniteu  The  firat  occurs  rarely 
in  the  upper  choJk ;  the  second  only  in  the  lower. 
The  remains  of  several  tribes  of  fishes  are  met  w  ith, 
which  are  nllegcd  to  belong  to  the  following  genera ; 
viz.  Sr/uatus,  Diodon,  Balistcs,  Mura-na,  Anarhichas, 
^iihw,  Etox,  and  iieus.  The  remains  are  chiefly  dif. 
lerent  sulcated  palates,  teeth,  detached  vertebra-,  and 
irregular  masses,  with  the  scales  of  fiifaaa.  The  teatb 
are  generally  referable  to  diftiaiit  spsdai  Of  shark 
or  Squttlus  1  the  bony  toDgoea  and  palates  to  diflSnw 
ent  species  of  Raia. 

0.  Brown  Coal  Formation. 

Thb  fbimation,  which  rests  upon  chalk,  fi  almost 
entiroly  oonaposad  of  extinct  species  of  plants ;  and 
in  some  conntcis^  as  Switserland,  it  is  associated 
with  vast  accunnihtiom  of  a  ceagloaHsite  named 

Nag^uAe. 

10.  Puii  Ftmatiim. 

Under  this  head  we  comprehend  all  the  different 
secondary  rocks  newer  than  the  brown  coal  or  rh^^^ 
formations.  In  this  group  of  rocks  the  number  and 
wieiy  of  organic  rsiMina  Is  great,  and  hi  general 
they  are  in  a  higher  state  of  preservatlbn  Sum  in 
Ihepneading  formations,  and  also  approach  much 
iMaier  to  the  organic  beings  of  the  present  crea- 
tion.  The  memberj  of  (I  s  L.cries,  as  it  oecura 
in  England,  ore  as  follows,  rcciiooing  from  beloer 
upwards.  1.  Tlastic  clay.  2.  London  clay.  i. 
Frtsh  water  formations.  4.  Upper  marina  fhram* 
tions. 

1.  Ptattk  In  this  dVi  which  reposes  im- 
mediately eitber  on  bnwn  oou  or  ebaik,  there  are 
Ostrea,  CerHhia,  TurritcUir,  Cydtiu,  to  together 
with  the  teeth  o( Jhh  and  portions  of  coaf. 

2.  L\jnilon  Clatf,  the  Calcaire  Groisier  tif  iht 
French. ~Vcw  coral*  occur;  the  echinitet,  so  com. 
mon  in  chalk,  are  very  rare  in  this  fomtttlonf  and 
very  lew  of  the  aminUe  Hunily  have  yet  been 
discovered.  CMs  end  Mfltrr  are  freqoent ;  for  in 
the  British  Moseufli  there  are  preserved  thirty  dif- 
ferent species  of  eraba  from  the  London  clay  m  the 
Island  of  J-!!  |  |)L  V  .  Fosst/ are  numerous  and 
well  prcicrveil,  uiten  retaining  nearly  the  appear- 
ance of  recent  shells.  'I'here  are  but  tew  geoeia 
of  recent  shells  that  do  not  occur  in  this  filnaa* 
tion,  but  the  species  are  general^  dillliisot';  OH 
the  other  hand,  ftw  of  the  extinct  gcnsn^  00  eom. 
moo  m  the  older  fomatioos,  ooenr  In  thn.  No 
multilocular  or  bivalves  of  complicated  structure  oc* 
cur  in  tliis  clay.  About  thirty-two  genera  of  bi- 
valves have  been  found  in  tbe  more  aacicnt  strata; 
and  only  Hve  or  six  new  genera  have  been  found  in 
the  London  clay  ;  but,  on  tbe  other  hand,  the  more 
aztcteat  strata  have  been  found  to  contain  only 
twelve  or  fourteen  goera  of  simple  turbinated  uni* 
valves,  whilst  the  JUoDdoB  day  and  ito  accompanying 
sands  and  erag  have  aArded  tbuty-two  genera  of 
turbinaT  1  1 1 1;  ^  tv  t  iay.i",vc  ot  which,  with  about 
sixteen  otiier  gtucr,*  not  known  to  have  existed 
in  a  loineralised  slate,  inhabit  the  present  waters  of 
our  globe.    Fetrj^  Jkhet  of  great  beauty  are 
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ftpife  Rf- sometime*  met  with  j  al^o  crocodilrs  and  hirtlex  in  :i 
™^    vs^xv  or  U»«  pert'<.>ct.'<y  mincraliAeU  kiuu*.     li  Ire- 
v>ikix«  <Bd  '^''^''^'y  contaioi  fwrtiona  of  Jituil  nood,  and  vact 
SMud.  variety  of  {nil  or  ligowNii  Med^veMctn.  Seven  biin> 
^ ,_  ''"^  diffwel  iwd  f  ewdi  have  been  collededi  and 
fev  of  ihaii|p««  villi  Mj  inwvii  kindi. 
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from  ttitir  coiitaiiiir-;  principally  »li<.ll»  rc£cniblin(» 
tborc  ot  trc»h-wat(. ts.  The  following  pcncrn  occur 
btrt',  vi^.  Ltftnitmi,  I'linnrbii,  (  itclnstitma,  uod  Ht' 

lu.  And  thete  are  auocisted  with  teed*,  und  with 
MTta  or  coieopteroua  insects. 

^ m!^!SL^'^  AniMiK«i^k  k  fWBwked  of 
fUl  flwnMfaM  bjF  RufcnHMf  A  ftnf  riwib  oiiil^t 'bicii 
■ay  be  phwd  mmg  thnae  which  are  nippoted  to  be 
lost,  or  among  those  which  are  the  inhabiunU  of  the 

distant  seas,  arc  here  di»cov<-rnl)k'  ;  the  greater 
nuBilKr  imt  appearing  to  ditlt.>r  speciticaily  from 
the  recent  shells  of  neighbouring  seas."  Besides 

of  JUh,  and 
said,  Jbttil 
teeth  «f  iht 


uie  recent  sneiis  oi  neignoounng  seas. 
thsis  sbeiU.  there  niciy  occur  pa.'ntet  c 
tamU  ipiNV*  9nA  tdegmk  i  and,  it  i* 
hmn  of  Not  vnkMwn  wioai,  aiki  U 


IIL  FOMIl  OMAmc  RtMAIRt  IV  AtlOVIAL 

Rocks. 

lotbe  (^iibMo^  memben  of  thi"  class  arc  found  the 
^hSL  fCiBinM  of  etepkatttt,  kipj/fij  oiami,  rhinoceri, 
Ac.  already  enumerated ;  while  the  potf-dilir.uil 
aoUc  coDiain,  principally,  the  remains  of  animals  and 
vagonMet  of  llw  pment  ciwtion. 

IV^FORMATION  OF  THE  STRATA  IN 
WHICH  FOSSIL  ORGANIC  REMAINS  ARE 
CONTAINED. 

Our  limits  do  not  [jcrmit  us  to  enter  into  any 
porticalar  diacutiton  oo  thk  brancb  of  our  sub> 
jact,  nhUi      indaed,  the  ]«■  to  be  fcgcettad 


from  Its  vagiio  and  dubious  nature.  We  shall,  ih«ic»0«tsBlB 
liirc,  cDnclude  with  a  very  few  oimrvations.    Tho  ■s«a 
priniitive  rock*,  as  already  mentioned,  appear  to  otkamwrf 
have  been  formed  before  the  organic  king'lom  waa  "  '  ' 
«aUed  into  oxiMtnca ;  becaoM  they  contain  netdber^ 
•oimlaorircgciaWaicmiai.  IthintltetniMMi 
rack*  tiMl  oifanio  nmaim  firal  make  their  appear* 

nt'Cf  ;  i.li()wing,  that  at  tliiir  rormalion,  and  not  cur- 
lier, animals  aiid  vegitul)lc«  Iji  ^un  ti)  i!xi>i ;  and  thus 
nearly  establishing  one  ut  liic  nio»t  remarkable  and 
Striking  facts  in  the  wliok  ran^t  of  geological  science. 
For  a  long  period,  the  organic  productioDsof  the  earth 
appear  to  have  been  principally  marioe ;  as  in  all  iJm 
fbnnationa  extending  from  the  tranrition  claHt  to 
the  chalk,  inclusive,  corals,  shells,  encrinites,  echini- 
tcs,  fishes,  and  marine  oviparous  quadrupeds,  are  the 
predominating  fossil  animals  ;  and  hinci  i)ie  diiic-rcnt 
rocks  of  those  formations  niiist  liavf  b«t:ii  iurniul 
utidiT  the  waters  of  the  ocenn.  Hut  the  strata  of 
the  coal  formation  contain,  besides  nurinc  organic 
MOMIbs,  land  plants  and  land  shells,  and  the  bitumi- 
Mnii  atari  tlate,  already  tuotttiooed  a»  lyibg  o*cr  fba 
coal  Ibiaiatioo,  principully  I'rcah  wacor  fiwca;  fiwta 
which  lead  to  the  conclusiion,  that  fresh  or  land  water 
was  concerned  in  their  I'ormation.  The  formatiunji  cx> 
tending  from  chnlk  to  the  alluvial  series,  from  their 
containing  abundant  remains  of  both  marine  and  fresh 
water  animals,  show  that  the  «  atur$  ot  the  land  and 
the  ocean  assisted  in  tbo  formation  of  these  rock*. 
And  lastly,  in  thfl  dtluvill  fofOMtions  coMamlng 
lha  noMina  of  ao  mtmf  ntiRCtqMdni|iada,  Ac,  mm 
hava  aufflefent  effdonoo  of  their  fimsniioa  fay  a 

great  ri.-i;i-  i.t'  the  waters  of  the  ui  rnn,  rr  of  a 
llood  ;  V,  IhlIi  ;:|ipcars  to  have  been  taai.  Jtieiibfd  in 
the  Hib  «1 :  tlie  poit-diluviai  ciuTf,  Rnd  »andf, 
and  gravels,  » :  iL  '  heir  t'osail  remains  of  known  planta 
and  animals,  are  furmationa  dttlj  Cdlbig  place  lipon 
tba  laodt  isd  under  the  no* 

(hum.) 


ORKNEY  and  SHETLAND,  or  ZETLAND, 
two  groups  of  islands  in  the  Nortli  .Sea,  belonging' 
to,  and  forming  together  one  of  tlte  counties  ot 
Scotland.    The  Orkney  Isles,  which  are  separated 
fnm  CaitboMs  by  the  Pentland  Frith,  a  itratt  from 
•ix  to  twdve  miles  broad,  are  dtnated  between 
M«  47'  and  59^      north  latitude,  and  between  ^rf* 
Wtad  8«  2S'  west  longitude  (irom  Greenwich,  lie- 
twcen  the»e,  and  wh.Tt  prupi  rly  lorm  ihi-  Shetland 
group,  are  the  two  i>les  of  lair  Isle  and  Foulu;  the 
tormer  lyinp  about        miles  to  the  south  of  the 
mainiiind  of  Shetland,  and  the  latter,  tupposcd  to  bo 
the  Thuh'  of  LTcitus,  about  20  miles  to  the  west: 
both  of  them  (ail  under  the  general  denonunatioD  «f 
Shetland.  With  these  exceptions,  the  Sietland  Iilei 
may  be  placed  between  59"  48'  30"  and  6O0  52' 
north  latitude,  and  between  5'i'  and  1"  57'  west 
longitude.    In  dear  weather  thty  can  be  distinctly 
•cto  from  Orkney,  from  which  Fair  Isle  is  ooljr 


about        miles  distant.     The  Orkney  Isics  IiaveEtisBl. 
been  computed  to  contain  SS+.OCC)  acres,  which  is 
probably  above  tbc  truth  ;  and  of  litu,  300,000  are 
said  to  be  waste,  or  covered  by  water.    Those  of 
Shetland  may  be  aboat  twice  m  large  as  Orkney:  of 
whidi  only  dioat  SO,O0O  acNa  are  supposed  to  be 
cultivated.     Bui  the  very  irregular  fom  of  the 
islands,  penetrated  by  arms  of  the  sea  tn  all  direc* 
lions,  render  those  estimates,  in  the  absence  of  any 
accurate  survey,  uoiliiug  tuorc  than  approximations. 
Orkney  is  divided  into  scvetucen  parislici:,  com- Disliioas. 
noting  three  presbyteries  and  one  synod  ;  and  Shet- 
land into  twelve,  here  called  minittrUt,  making  one 
presbytery,  which  i*  iawaated  with  modkal  power*. 
Together  they  conatitnte  one  aberlfldoin  or  Mewart> 
ry,  under  ;lie  juriidiclion  of  a  sheriff-depute  and  two 
substitutes,  whose  courts  are  held  at  Kirkwall  in 
Orkney,  a:id  at  Lerwick  in  Shetland.    Orkney  alone  HeprtsMaM 
•ends  one  member  to  Parliament  i  the  landholders  of 
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oriraqr  Dfi  Sheilanil,  owiog  to  tbetr  peculiar  1«tt«Mt»  or  tbc 
^j^^!^  want  of  a  sepante  vtludott  of  their  ceutee,  lumng 

no  vote  in  the  election.  Kirliwfll!,thc  only  royal  burgh, 
joins  with  Diiif^wall,  Tain,  Dornoch,  and  Wick,  in 
fleeting  a  nicitiber  for  the  Scottish  burghs.  Of  the 
land-tax  payable  for  the  county,  two-tliirdi  are  levied 
from  Orkney,  and  one-third  from  Shetland,  llic 
f«lued  rent  is  L.  57,786  Scots ;  and  the  real  rent, 
at  returned  to  the  property-tax  in  1611,  was,  for 
llw  luda  of  Ofknejr,  L.  9i»S,  3i.  6d.  Sterling,  aad 
-for  the  hau*es  L.3t38, 14«.  6d.;  for  the  laods  of 
Shetland  L.  671-1,  ~ri  for  the  houses  L.  1408; 
the  land  rtint  of  buih  being  thus  L.  16,'J36,  ys.  fid. 
yup[Josi[>j,'  the  extent  to  be  a  million  of  acres,  this 
gives  a  rent  of  not  quite  4d.  the  acre ;  but  the  land- 
omier  derives  a  profit  from  the  labour  of  the  teoant- 
tjt  irhiebt  though  conaiderable.  beins  indefinite  in 
ha  HBouit,  end  difficult  to  be  aacertdiMd,  me  not 
probably  included  in  thia  rental. 
O.kocy  lUet.  The  number  of  the  OaKMsy  IsLM,  besides  intulat* 
cd  racks  which  bear  little  or  no  herbage,  here  called 
tkerrki,  ;  of  which  only  S8  or  99  are  inhabited; 
the  other?,  Iwuown  by  the  tiumtj  ot  Iwlnis,  being  em- 
ployed oaljr  as  BKazini;  groundit  for  sheep  and  cattle. 
Of  the  inhabited  Met  the  Boat  toutberly  li  Sooth  Ro. 
nuldiihay,  roppaied  to  contain  24  square  miles,  with 
a  population  of  opwarda  of  1600,  partly  employed  in 
agriculture  ;  much  of  this  bland  being  good  arable  or 
grassland;  ami  partly  in  the  manuCaclure  of  kelp. 
To  the  north-west  of  this  is  Hoy,  an  island  of  twice 
the  eKtenc,  but  containtDg  only  abaut  a  third  of  tlie 
iahabitants,  the  greater  part  of  it  being  high  land 
covered  with  heath.  Burray,  situated  north  from 
'  South  Ronaldsbay,  from  which  it  ia  separated  by  a 
chaoael  about  a  mile  broad,  bos  an  area  of  only  three 
•quafo  miles,  but  produces  grain,  green  crops,  and 
good  pasture,  and  has  a  ;j!l>  r.ihbit  warren. 

Farther  north  is  the  largest  isU:id  of  the  group,  call- 
ed Poniona,  or  Mainland,  cxtendiiig  at  least  30 
miles  from  cast  to  west,  and  containing  upwards  of 
SOO  tquare  miles.  The  towns  of  Kirkwall  and 
Stromneaa  eie  in  Uiia  Island;  the  former  hating 
about  SOOO  inhabitame,  aad  the  latter  140%'  The 
harbour  of  Stromness,  to  which  the  entrance  is  from 
the  south,  by  a  passage  only  a  quarter  of  a  mile  in 
breadth,  is  p-irtiL-ularly  safe  and  commodious,  tti nj  li 
somewhat  ditRcul:  of  access.  Shapinslia  and  Hi).is;i, 
each  corituiin lug  from  10  to  12  square  mile?,  [nirtly 
arable  and  partly  pasture,  lie  to  the  north  of  liic 
Mainland.  Beyond  tliese  are  Stronsa,  to  the  north- 
eait,  about  I6aqn«re  miles;  and  Gda,  noftb-weit 
frmn  Straosa,  not  quite  ao  large ;  both  of  then  con* 
taining  a  considerable  proportion  of  productive  land; 
the  former  having  two  good  harbours,  and  the  latter 
c^rrvin;:  nri  the  manufacture  of  kelp  on  such  a  scale 
ai  to  aJiurd  employiucnt  to  a  great  part  of  its  inliabit- 
nntF.  Still  farther  north  lie  S:iii  i,i  vn  the  east,  and 
Westraoo  tlie  west.  Sanda,  though  only  about  19 
aqoire  milea,  hat  about  1800  inhabitants,  being  na. 
tvndlyeprodnstife  territory,  andjrieldiiw  about  a 
ilftb  of  all  the  kelp  made  in  Orkney.  Both  linm 
this  and  Wcstra,  fishing  is  carried  on  to  f-ome  extent. 
North  Ronaldshay,  the  mo.^t  northerly  of  all  the  Ork- 
neys, lies  about  two  miles  north  from  .Sanda,  and 

upon  an  area  of  from  four  to  six  square  miles,  baa  a 
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population  of  about  500.   If  the  eximt  of  the  Ork-  Oilatfmt 
neys  be  only  440  square  niles,  the  catimattt  give  '  **  '  ' 

the  General  Report  of  Scotland,  the  popolatioo  io^ 
1811  would  be  nearly  53  per  square  mile. 

Of  the  SuETtAKD  IsLBs,  the  number  altogether  isshnM 
about  100;  of  which  upwards  of  thirty  are  inhabited,  Idet, 
and  some  of  these  last  arc  very  small.    The  first  to 
the  south  IS  I'atr  i&le,  only  about  two  or  three  square 
miles  in  extent,  the  inhabitants  of  which  arc  chiefly 
employed  io  the  cod  fiaheiy.  To  the  north,  end  AMiUeid. 
little  to  the  ea«t  of  thia,  is  the  Mrinland,  or  Inrgeat 
of  the  group,  ahout  sixty  miles  long,  nr  l  from  two 
to  seven  miles  and  upwards  broad;  havinj^  ilic  pro- 
moDtories  of  Sumburgh-hcad  and  Fitful-head  on  the 
south,  and  stretching  from  thence  northward  in  a 
form  very  irr^tilar  on  all  sides.   Arms  of  the  aee, 
here  celled  noes,  penetrate  the  land  in  all  direeliopa, 
ao  mueb  ao,  that  no  part  of  the  iiUind  it  aaid  to  be 
mofo  then  tiro  milea  from  the  aee;  and  at  one  place, 
the  isthntia  of  Maria  <jrmd,  the  breadth  is  leM  than 
one  hundred  yards;  and  it  is  surrounded  at  no  great 
distance  by  a  great  many  holms  and  skerries,  which 
give  to  the  latid-^cape,  if  it  may  be  so  called,  a  sin- 
gularly wild  and  romaotic  nppi^irancc,  when  viewed 
from  the  higli  grounds,  which  here  occupy  a  madl  , 
greater  tMopnrtlon  of  the  surface  than  io  the  Orfc- 
oeya.   Mainland  contains  Lerwick,  the  capital  oftswBfc. 
the  Shetlands,  having  about  1300  inliabiianti. ;  and  a 
little  to  the  souih-wcst,  Scalloway,  the  only  other 
iiiiMi,  whicli  now  consists  of  but  a  few  scattered 
iiuuccs,  though  a  place  of  some  antiquity,  and  for- 
merly distinguished  for  its  castle,  and  for  being  the 
scat  of  justice.   Between  this  island  and  Bretsay,  on 
the  can  of  Lerwick,  ia  Breaaay  Sound;  ao  celebrated 
for  being  llie  teaon  of  veaaele  enjoyed  in  the 
fisheries.   It  is  upwards  of  diree  mile*  in  length,  and 
from  c  :ie  to  two  in  breadth,  and  iifTords  tafe  iinchor« 
age  to  ships  of  any  burden,    St  Mngnus  Day,  on  the 
nji  lh  we>l  of  the  Mainland,  with  an  inlet  from  it  cal- 
led I  lannnei'fivoe,  al»o  presents  a  secure  retreat  foi 
(hipping  in  the  most  tempestuoua  weather.   On  the 
east  of  this  island,  which  io  extent  U  greater  than  all 
the  otfaera  put  together,  the  princinal  islnda  Ihm 
•eotb  to  north  are  Dresaay  and  Whalaey,  and  on  the 
wett  Burra,  Papa  Stour,  and  Muokle  Roe,  and  at  a 
distance  from  these  Foula.   Bressay  and  Wbalsey 
contain  each  about  sixteen  or  eighteen  square  miles, 
but  the  others  are  much  snialier.    North  from  the 
Mainland  is  Ytil,  the  next  largest  of  the  Sheliand 
i«Ies,  about  twenty  miles  lon^,  and  eight  broad. 
£ast  from  Yell  liea  Fetler,  conauting  of  good  arable 
and  poiture  land.  Uoat,  tlie  rao«t  northerly,  abont 
two  miles  from  Yell,  in  extent  alu-  it  f-rv,  :  junre 
miles,  alio  contains  mudi  good  Im.d,  ill  iu:  ciiher 
t;lli:i;e  or  grazing.    It  was  here  tluii  the  French  phi- 
losopher Biot,  in  IS17.  and  in  the  folio«vin|  year 
Captain  Kater,  prosecuted  their  experiments  lor  the 
purpc^e  of  determining,  in  this  high  latitude,  the  va- 
riation ia  the  length  of  the  seconds  peadulam.  The 
fotmet  haa  given  an  animated  jnctitre  of  the  coun- 
try sod  ihi  mhabitmntt,  in  hie  Notiee$  sur  let  Opera' 
lions,  &c.  read  to  the  French  Institute  in  1818. 
Assuming  the  extent  of  these  islands  to  be  880  PopntetkMC 
square  milc5,  or  twice  that  of  the  Orkneys,  the  popu- 
lation ia  1811  «B*  at  the  rate  of  ooly  twenty-eix 
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Ot)an  lai  jifT  tqusre  mile.    Hut.  il' ttiu  pr  ductiv^  iand  bu  iit- 
•"•■^  tie  more  than  20,0fK)  ;icri«,  nuirh  of  liie  »ub«i«tcnce 

''^'^^^  of  the  mfufiitainC*,  snull  d*  the  number  it,  nju*t  be 
drawii  frofi  ot'  er  tourcet  than  their  own  «uil. 

The  dioiate  of  these  iilaada  it  cioMdingl/  moiat. 
•nd the wtetan long:  yet  ibe eoM  ii  not iMeiiae, and 
tnow  Beldoni  lies  more  than  a  few  dayi.  The  thvr- 
momrler  in  the  Orknuj*  commooly  ranges  between 
S  juJ  SH",  in  !  ill  I  s  I  1 ,  a  rainy  year,  thcquantity 
of  mm  wa*  iiicheo.     In  .Sht-dand,  during  the 

tummer  of  Igns,  tin.-  thermometer  wat  fur  a  few 
day*  at  75°,  the  medium  temperature  nf  July  nnd 
Augu*t  beinz  about  70^  ;  and  ii  aeldum  ful^  lu  bo 
lo«  tbe  fiwniRf  pdM.  According  to  Dt  LUmood- 
•tOB,  the  iwdiiim  t—pewtnreof  tin  winter  nontte 

may  be  lalm  at  ^•H'^,  nt  .1  i.f  the  Kilmnu  rat  ^-."i'.  On 
theshorti'-t  day  of  the  ycir  tJic  »uii  i-  nhovc  ihc  ho- 
r  7,on  five  liours  a  i.l  t«"eniy-fi»o  minuti'^.  From  the 
middic  ot  May  to  tlie  eni  of  July  It  i*  never  dark, 
the*  short  absenctf  of  the  tun  bein;;  tuppUeU  by  a 
bright  twilight.  Yet  all  theae  Moida  ■re  mad)  ex« 
po^  td  high  wioda,  wbidi  ofkaik  dcttrof  the  crope^ 
*4  well  as  •ocnioo  great  loaws  at  »ea :  »tiile»Mir> 
charged  ai  the  ■towspherc  0011*0  only  it  witli  imiia* 
ture,  the  sensation  of  cuid  is  often  greater  than  what 
IS  indicated  by  the  thermometer. 
^4  Of  the  arable  or  productivL'  J:»nil,  the  soil  is  In  ge- 

neral sandy,  or  a  light  ioAW,  ni  no  great  depth,  soioe- 
time*  upMt  liaMBtooe,  but  frc(]tienily  lutndstOfiei  aod 
ia  the  latter  case  it  is  oncn  mocb  injured  by  wMimm. 
But  by  &r  the  greater  part  of  the  awrftfl*  b  eo«Mcd 
with  mocs  and  moor,  and««ceflduiKly  aterilr.  Among 
the  minerals  are  iron,  lead,  and  copper,  none  of 
which  arc  wrouj^ht  at  prc'cnt.  In  I8I7  Dr  Hibbcrt 
found  the  chromate  of  iron  in  the  inland  of  L'nst. 
Marl  is  very  common  in  Orkney,  but  r.iuch  neglect- 
ed, and  also  lioicatooe.  B«ds  of  limestone  occur  in 
almost  every  parbb  oif  Shetland.  I'iu  re  is  no  coal, 
hot  peat  if  CMiy  wbaN  to  abundnot,  that  the  inba* 
bitanct  do  ont  aafbr  ftom  want  of  Aid. 
^lf»l  icc  The  rur  it  cc'iiiomy  of  these  islands  presents  seve- 
tm).  ral  pccoiiaiitU'S,  to  which  wo  can  only  advert  very 
shortly.  The  proprlitor*  of  Orknt  y  derive  a  greater 
income  from  the  kelp  rnniiurai  iuriidonttie  shores,  and 
thoae  of  Shetland  tVom  the  fi^lieries  on  the  coast, 
than  from  the  sod  itself;  aod  to  obtain  a  sufficient 
owdmr  of  bands  for  theae  eaaploymeeti^  the  land  is, 
ia  geneialt  difided  into  very  amaU  Um»,  of  which 
most  of  the  rent  is  pnid  in  produce  and  in  aervicea ; 
— in  Shetland  cliii  fly  in  bulicr,  uiul  in  fi-h  sold  lu  the 
landlord  at  a  price  bchiw  that  cl  ilio  market.  In 
Orkney  land  is  let  by  tlie  mark,  or  mcrk,  an  in>lt(i- 
nitc  measure,  aod  not  by  the  acre ;  and  m  Shetland, 
^here  the  same  practice  prevails,  the  roarki  are  di- 
vided into  difierent  classes  aach  as  sixpenoj,  Diof 
penny,  and  twetvepcnny  mark* :  tenna  which,  what* 
ever  they  may  have  denoted  otiginally,  do  not  now 
deiine  either  then-  relative  extent  or  value ;  a  sixpen- 
r;y  mark  b'.lr.g  oftL-ti  as  larj^o  and  |>roductive  as  a 
twelvepenny  one.  Uoth  in  Drkmy  and  Shetland 
Dourly  all  the  estates  are  rrcchnhi,  though  tlic  udal 
teaore  was  formerly  general  in  the  latter  country  ; 
but  tfa^  arc  burdened  with  feu-duties  and  rents,  for- 
■Ndj  JMHd  to  the  Crown  and  Bidiop  of  Orkney*  and 
mom  ta  Lovd  Doadas,  the  grantee,  or  Imea  w  the 
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Crown.    TjiJit>  iirc  ilniwu  ia  Linil,  n  ij  io  .Shetland  Orkney  and 
are  said  to  be  vtry  <T|iprc«sive.    MjisI  (if  tiic  miuII 
tenants  hold  their  |iux*ii:»*ions  unly  from  j  ear  to  year, 
having  no  Ic<u<k. 

Oats,  bear,  or  big,  and  potaloct.  are  the  princi«Ci«|a. 
pal  crop*  {  yet  the  soil  aod  climate  are  hi  general 
wdl  adaptM  to  turnips  and  clovers,  which  are  now 
to  be  fftund  cultivated  upon  n  small  $cale  in  mnny  of 
the  ifl.iiid^.    All  their  iuiplcnu'nin  nrc  i  u,I.-,  ur.d,  as 
we  should  ihiuk,  intflectivt.' ;  in  rnyny  part»  tut.-  »padc 
is  almost  the  only  one  in  {genera)  U'l.    Mieir  naiivc 
horscii,  cattle,  and  shee[).  are  all  diniinutivi>  animal:',  lj«t  ftisrfc. 
stunted  by  hunger  m.^  cM,  particularly  ihcsL-  of 
SlMtiand  j  but  better  br^cda  are  now  i>uiid  iq  Ork< 
■ey.  The  Jat*  Mr  Malodm  Lain^'  (the  well  known 
hitforian  of  Scotland),  who  introduced  a.  Huck  of 
Merinos  into  Orkney  in  1808,  found  them  to  thrue 
wi  '.],  and  their  wool  nut  to  deli,  ri.ir.ite,  but  rutliiT 
improve.    The  Sheti^nJ  hun-e  fc«;iJtiui  reaches  Uie 
height  of  eleven  h«nd!t.  <  r  the  cow  the  weight  of 
9  cwt.,  and  li>e  milk  uhich  the  lutter  yields.  00  the 
COQMQaa  pa.^tures,  dues  not  exceed  three  Etwliih 
quarts  per  day.  Jn  Oiknev,  the  number  of  Meep 
haa  been  computed  at  50,009,  and  tn  Shetland  at 
f  ru:n  70,000  t..  SO  rc,n.    The  wool  of  many  of  the 
Jdttcr  u  vety  I  i>e,  and  uiight  probably  be  much  im- 
proved, as  >v(  II  a.H  i.'ie  animal  ii«elf,  by  proper  treat- 
ment.   But  at  present,  the  ^licep  dcpu-turu  prnmif- 
cu.>U'«]y  without  being  herded;  neither  hhelicr  nor 
fond  is  provided  agaiott  the  rigour  of  a  long  winter, 
and  di^easoi  when  once  introdueed  into  the  flockiy 
mtkea  Iho  SMlt  cruel  ravages.    A  great  many  swine 
are  bred  in  theee  iaiands,  particularly  in  the  Orkneys. 
The  ?.jir,  or  r.ithi  r  wool,  «it!i  wliiili  they  are  cover- 
ed ih  mMla  into  ropvst,  '*  and  it  is  not  uncommon  for 
a  man  who  selU  his  nig  tn  burpain  tit  have  his  wool 
reluriifd." — (Shirriff's  Agricultural  JV<-tc.)  Rabbit* 
are  found  in  most  of  the  Orkneys  ;  ar.d  geeae  ore 
re.ired  in  great  numbeit  a*  an  article  uf  r  n  pi>ri. 

Of  the  manabetinret  of  thia  county,  by  1  ir  theMaaolhc- 
raost  important  is  kelp,  of  wldcli  llie  quantity  pro-**"** 
duced  in  the  Orkneys  yearly  ii>  about  3000  tons  but 
in  Sill  tlaiul  only  from  iOO  to  CoO  tons  ;  the  preci- 
pitou»  »hores  nf  the  latter  i»l.inds  being  less  favoura- 
ble to  the  growth  of  the  sca-wccds  from  which  it  is 
made  than  thone  of  Orkney.  During  the  late  war, 
It  haa  been  computed  that  about  L.iu,000  ti  year 
was  received  by  the  landboider*  for  tbe  kelp  made 
in  Orkney  alone ;  and  the  people  whom  it  employs, 
for  eight  or  li  riwciks  in  suintucr.  include  a  great 
proportion  ol  the  inli.ibitants.  But  since  peace,  the 
price  has  failcn  m  inueh,  that  this  important  branch 
of  industry  will  perhaps  ceaiic  to  be  profitable;  and 
the  repeal  of  the  duties  on  Scotch  salt,  in  the  la»t 
aesiion  of  Parliament,  which  may  lead  to  the  produc* 
tioa  of  soda  fram  that  article,  has  filled  tbe  proprie* 
ton  with  appebcnaion  that  it  my  ssoa  be  annihi- 
lated. Be>ore  the  late  war,  the  linen  manufacture 
vran  ciirrlL-J  on  to  a  considerable  extent  in  Orlnty. 
but  ii.iH  (letreiN'cd  since.  Slraw-plaiiin,;  lin  been  ' 
iiitroiJuLed  both  into  Orkney  and  Sheihi'id,  and  cm- 
ploys  from  ItW  to  IJCO  peuplc,  thiefly  female*. 
ShetKiiid  has  been  long  celebrated  for  its  hosier]^. 
Siockingi  are  knit  upon  wire*  in  almost  every  fami- 
ly, and  of  such  dUrrent  qualities,  lhat  while  some 
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otkoHuid  are  valued  at  L.« •  p^,  othntf  an  w  lov  ii  5d 

or  6(1. 

^■■^  ■"^^     The  fislicrif^  n'-e  to  .Shetland  what  kelp  ii  to  Ork- 
Piiherici  of  ney,  the  great  source  ol  t  niploymt'iit  und  revenue  to 
its  inhabitants :  yet  cad  and  kibstors  aru-  caught  in 
great  quantities  among  the  Orkney  i«le»,  and  carried 
alive  to  the  London  market,  and  the  dog  and  coal-fub, 
for  the  nn  of  tbe  iiiliabitsiiu ;  the  former  aSbrd* 
itig  oil.  and  the  Utter  en  agrNOble  artide  of  food. 
lUit  ttio  fislieries  of  Shetland  are  fiur  more  oonsidera- 
blc.    About  600  boats  and  3500  men  ate  employed 
from  the  iJOili  May  lo  tin-  12t!i  Augu.-il  in  fisliinp  for 
ling,  cod,  and  tusk,  called  tlic  ivbilc  fishifig,  at  from 
twenty  to  forty  miles  from  the  coast.    The  principal 
■tadolU,  or  haajs,  are  in  tbe  parish  of  Korthmaven, 
bi  the  nortb-west  quarter  of  the  Mainland.  The 
■pacfawM  bay  of  iSt  Hagaut«  which  ii  oa  the  aoath 
side  of  tbk  par^,  leedt  to  the  haiboar  of  Hflhwiek, 
where  there  i    ^nnd  -nrhorngi:  in  from  teveo  to 
twenty  falhomH ;  and  on  the  beach,  which  is  large 
and  commodious,  there  arc  warehoascs  and  salt  and 
fiah  cellars,  with  every  other  necessary  accommoda* 
liODt   Another  great  station  is  at  tbe  Out  Skerriet, 
tha  Mabland.   As  the  fishermen  are  abo 
fivmeitj  k  is  commonly  sUpalated  tliat  Aeae 
three  kinds  offish  shall  be  ddhrered  to  their  land- 
lord at  so  much  per  cwt.  of  wet  fiah,  the  landlord 
curing  thorn,  and  taking  all  further  risk  upon  him- 
self.   Two  tons  and  a  half  of  wet  fish  make  only  one 
of  dry  ;  of  which  the  (luantity  uQDUally  cured  by  the 
landholders  was,  a  few  years  ago,  upwards  of  lOUO 
toat;  and  the  price  in  Shetland  «     l  H.*.  Qd.  tbe  cwt. 
This  was  before  the  discovery  of  the  Cod4Mnk,  which 
we  shall  notice  nsmediately.  But  there  is  »  number 
of  what  are  called  free  fishers,  especially  in  the  two 
islands  of  Burra,  who  beini^  at  liberty  to  sell  to  whom 
tbi'y  please,  receive  a  hi^lu  r  price  tli.in  llie  small 
tenants,  and  the  quantity  c'Luir;ht  by  them  is  not  in- 
cluded in  tbe  above.    I5c«lde3  these  kinds  of  fish, 
halibut,  skate,  and  several  others,  are  got  at  the 
sane  time,  all  of  which  belong  to  the  fishermen, 
wiAoat  am  cbim  on  the  pan  of  the  landholders  ; 
and  this  it  the  case  also  with  what  is  caiip^ht  on 
hand-lines  during  winter  and  spring.    Of  tlle^e  tnVj. 
ler  jith,  the  annual  export  \-i  about  G.j  ion*.  The 
herring-fishery  was  fornicrly  prosecuted  by  the  Dutch 
to  a  great  extent  amonf;  these  islands.    "  tiotuc  old 
men,"  says  Gilford,  who  wrote  his  Description  of 
Skellamt  in  179S,  "  say  that  thej  have  seen  jo 
Brcsssy  Sound,  at  one  time^  MOO  busaca."  Since 
peace,  these  indnstriiHis  people  have  began  to  re- 
sume their  labours,  though  upon  a  modi  smaller 
scale.    But  the  quantity  of  hei-rings  caught  by  the 
Shetland  fishermen  on  the  coast  is  comparatively 
tritiini:  ;  and  notwitlis-tanding  the  eiicouraf,'ement  af- 
forded by  Parliament,  it  docs  not  appear  that  they 
have  embarked  to  any  extent  in  the  deep  sea  fisheries. 
One  of  the-most  andent  and  beneficial  branches  of 
the  Shetland  fisheries  is  that  of  the  eool^fish,  known, 
according  to  its  age,  by  the  names  of  sillock,  pillock, 
and  lethe^   These  form  a  principal  article  in  the 
of ihf  lowers ' 
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ar  at  ISIfi,  an  asiaaaira  flnd.baiik  OimmA 
to  Iba  wast  of  the  Shedand  Islei;  *^ 


bth*  a< 
was  diaoovered 

According  to  the  fishermen,  it  lies  from  25  to  8o)!^7S^ 
miles  west  from  Foula.  They  refer  to  the  vvest  of  ' 
the  iiiland  of  Westra,  one  of  the  Orkneys,  as  its  ori- 
gin,  and  (torn  thence  it  is  continued  in  a  direction 
nearly  north  by  west,  having  been  variously  enter- 
ed upon  in  ateerjog  from  the  cast,  aa  fiw  as  about 
90  miles  nortb>vast  of  Shetlaod,  a  distaDoa  of  alboot 
140  miles.  The  breadth  is  reported  to  be  from  18 
to  45  miles,  and  the  depth  of  water  from  S8  to  50 
fatiioms.  The  great  productiveness  of  (his  bank  has 
been  fully  established.  About  double  the  weight  of 
fish  was  caught  on  it  in  181 9  that  had  been  former- 
ly taken  by  vessels  of  the  same  buitlea  in  other 
parts. 

The  nature  of  tbe  trade  of  these  i^aoda  may  he  an-  Tmk. 
ticipated  ftom  what  we  have  add  of  tfaav  products. 

Orkney*  export^  I  clp  Hnen  cloth  and  linen  yam,  skins, 
goo&c  feathers  <:iid  quills,  and  a  few  other  articles  ; 
and  the  imports  are  wine,  spirits,  groceries,  oic.  Oat- 
meal and  bear  or  big  appear  both  among  tbe  im» 
potts  and  exporU ;  but  it  is  undatMood  that  this 
range  of  islands,  in  ordinary  seasons,  grows  cam 
enough  for  the  ouisumplioa  of  its  inhabitants.  The 
chief  exports  of  Shetfaind  aru  fiib,  Icalp^  oU,  butter, 
and  hosiery ;  and  the  imports  tbe  same  widi  those 
of  Orkney,  "iili  the  aiMitHi  i  of  com,  of  which  it 
Aoei  not  raise  nearly  fi  auliiu^ency.  The  money 
brought  into  Slietland  by  huc  li  rii  i.ie  native*  ha  en- 
gage themselves  as  toamen  in  the  whale  vessels  is 
computed  to  amount  to  M  kaa  a  mm  than  L.ifiy00O 
yearly. 

Tbere  is  no  poor  rato  in  this  eomatj.  It  is'tbe^orv 

practice  of  the  island  to  board  the  poor  upon  the 
tenantry,  in  proportion  to  tbe  extent  of  their  posses- 
sions ;  each  pauper  having  a  certain  number  of  fami- 
lies assigned  to  him,  wttli  whom  he  lives  in  succes- 
sion, and  who  are  said  to  treat  him  with  kindness. 
The  wa^  of  labour  cannot  be  accurately  express- 
ad  in  moaaj,  as  they  are  paid  pari^  in  pniduce,  and 
vary  mncb  at  difimiiK  aaasaaa,  oiripg  lo  thade> 
atand  fbr  Iielp<maicbg  and  tbe  fiihettea.  Ia  Shet- 
land a  man-servant  wilt  seldom  engage  for  more 
than  nine  months  in  the  year.  The  provisions  ob- 
tained from  their  own  $oil  and  fioin  the  tl«heries  are 
sufficiently  moderate,  but  such  as  must  be  imported 
are  proportionally  high  priced.  The  condition  of 
the  labouring  dmaaa  is  undentood  to  have  boca 
much  improted  sinea  tho  intraductien  of  kalp-nafc' 
fng ;  but  It  is  alleged,  that  tbe  practice  of  eoooeet- 
ing  this  kind  of  industry,  and  that  of  the  fisherman, 
with  the  occupation  of  Ian:,  is  i;  ciDuipatible  with  ^ri- 
culturat  improvement-  The  population  of  the  coun- 
ty, in  i»H)l  and  1811,  wiU  baseCD  in  tbe  aanaicd 
abstract. 

See  The  Slatitiical  Account  of  ScotluHd.  Barry's 
Hittergqf  Orhm.  EianaaAtton'n  View  of  ZeUamd. 
SMrreff's  Agriedlmrat  View  of  Orkney  and  ZtOnL 
The  General  Report  of  Scotland.    Dr  Hibbart'a  Dr- 

Kripiion  of  the  Shetland  iiiandt. 
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ORLEANS,  NEW.    «ee  T7i«iTr0  States. 

ORMB  (KoBEE.  :  I  Hikluriun  uf  |tri:i;^li  India. 
bocD  at  Anjcogo  iit  r^^»aacorc,  mo*  iua  iou  of  Dr 
Alexander  Orme :  tuotlicr  wm  •  Mill  Hill*  h 
l^er  of  Mn  Rob«rt  Addius. 

^  He  was  sent  to  England  at  the  ago  of  tw  o  years, 
fjid  pJtced  uodiT  tb^  car*  ol  ^irs  Adain*.  who  lifed 
Id  Cavendish  Squat*.  Iflis  literary  (plication  com* 
menced  very  early,  for  lie  went  lo  Jlarrun-  nt  six. 
haviltg  beeo  proviouily,  for  u  twelvemonth,  under 
tiie  priTale  tuition  of  a  clergyman  in  ilte  iiciglibour- 
hootL  For  licvcn  or  ci^lit  ycnn  he  applied  to  his 
clasaical  studies  as  a  schoolboy  with  ^nat  dili^^i-nci; ; 
iiad  wbcD  bcLwas  thirteen,  he  Mas  placed  in  the  ofllcc 
'  the  Accountant  of  the  African  (  onipAny,  in  order 
ffictif^l ,  i|y(>irMg8  of  the  princ^plei 

In  174^  ■  ■  wi  ll  Hit  to  Calcutta,  and  was  there 
eR«Sged  in  ^  Jiitrt«t.u«c  house  of  respectability  :  lie 
i  :  :  ut  a  Tojage  to  Surai  in  their  cunccrii^,  and  on 
hm  return,  in  I7i3,  be  received  from  England  the 
tjippaintment  of  a  writer.  Five  ycart  alU-rwurd*  be 
i|r«apnKDOted  to  the  rank  of  factor  in  the  Compainp'B 
%rrke.  In  17^2,  having  been  desired  tugiT«an 
«kM|oD(ni  the  regulation  of  the  I'olicc  of  Calcttlla^ 
9^%nm  up  a  memorial  on  the  subject,  which  did 
.'1.  :!  <n.;lu  t,>  the  accoracy  and  proioundne^s  of  his 
tiLV.>  m|  ihi:  iisuncrs,  the  habits,  and  the  intero&ts  of 

X\-   ^  .iiitrv. 

Ik  ri'tun^ud  to  England  in  upon  a  visit  to 

hi;  ill.;  !,  Mil  he  wa«  much  consulted,  during  hts  stay 

!'o  Loodon,  by  Lor^  ^oldernes,  tbeo  Secretan  m 
itate,  with  regard  to  the  policy  tn  be  observed  to< 
wivds  tbe  French  GoTcrDuicnt  respecting  the  nlTuirs 
of  bdisu  He  went  out  again  in  1754,  and  took  lii^ 
t-  j".  j.-r,  .1  iiu-inber  of  the  council  ut  I'ort  bt  (ieor^^e. 
hm  imk  ii«re  UMHMtUWijf  of  e&aiwlly  survwg 


the  fouijuiiiy  by  tlii'  vigour  of  Ins  political  conduct, 
and  of  greatly  contributing  to  the  csiabliKhmriit  of 
the  decided  preponderance  (tf  the  Engliuli  interest 
in  India.  Ai^er  the  well  known  affair  of  the  Black 
Hole  of  Calcutta,  he  wtis  particularly  active  in  pro- 
moting the  nppointnicnt  of  Colonel  Clive  to  the  com- 
Bwod  of  the  ezpedttioa  deMined  lo  poniiii  tbe  erael* 
tj  «rtb»  #bo  ww'tBe  •mfin-  erOat^Mrtge : 
uthoa|*h  nis  friendship  with  Colonel  Clive  did  not 
continue  uninterrupted  through  life.  Mr  OrmeV 
fxcrtions  on  this  and  other  occasions  were  so  highly 
appreciated  by  the  Directors,  that  he  was  nominated 
as  cvtntu.ll  successor  to  the  government  of  Modne: 
but  he  did  ttot  »tjy  long  enough  to  profit  by  tbeip- 
poinunent.  lothc  capacity  of  AcfQuntant-OeeotsJ, 
be  iiecadie  indiDat*  with  Mr  Alexander,  afterwards 
Lord  Caledon,  wfn>  wao  bit  deputy,  and  with  Mr 
Dalrymplc,  the  hjdrographcr,  to  whum  he  §howed 
many  civilities  from  a  conviction  of  his  merits.  Mr 
Benjamin  Uobins,  the  historiogvaplu^r  of  Annon's 
Voyage,  had  also  been  one  of  hi^i  early  trieada,  that 
u,  durltig  bia  fint  residence  in  India;  fiir  thia  ria- 
gufarly  active  penon  died  in  1751. 

Mr  Orroe's  situation  m  India  was  extremely 
vourable  for  the  acquisition  of  histatksl  information, 
which  it  was  the  delight  Of  hij  l)fr<  to  collect :  but 
liis  liealth  ref]uiring  a  change  of  climate,  hu  sirtiled 
I'nr  I'.iirope  on  board  of  the  (irantham  in  17,'3h, 
The  iliip  waK,  liowoTcr,  captured  in  January  17.-39, 
oil  tlic  Cope  of  Good  Hope,  and  carried  to  the 
MauriliuK :  after  having  been  detained  here  for 
•ome  time,  Mr  Oime  waa  allowed  to  proceed  to  the 
Cape,  aad  thence  to  France.  He  Uied  at  Nante* 
in  the  spring  of  17rhO :  he  paid  a  visit  to  Paris, 
^vhere  he  umuscd  himself  lor  some  rtionthh  with  the 
literature  and  the  tliealrcs  of  the  ilay  ;  and  his  hio- 
grajthet  has  ^itsserved  some  iiiteresiing  rei»arli»  that 
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Ihev  SLiggMtL'il  10  liifn.  In  October  he  arrived  in 
l^ondun,  hikI  engagcU  a  hou»e  which  had  lately  been 
built  in  Marley  Street. 

He  employed  himself  for  the  two  succeeding  year* 
upon  hig  Miliury  History  ;  sparing  no  pains  nor  ex- 
p«ce  to  complete  the  collection  of  uaieriait,  which 
M  bad  began  to  form  in  India,  and  to  prepare  the 
wotk,  with  all  pottible  carci  f«r  tb«  pr«ia.  The  fink 
vofanie  appeared  in  176S,  And  waa  reeeNed  ^tb 
great  appi  jbitiuri.  T.ic  Cuiiipany  not  only  granted 
him  free  ncccss  lo  Licir  Records,  but  gave  him  alto 
the  ;i,ipoiiiCu>Lnt  1)1  their  historiographer,  with  a 
salary  of  L.  400  a  year.  After  this  time,  he  re- 
■uned  lome  of  bia  claBsical  studica  which  he  had 
ditoontioued  to  long,  a*  to  have  forgotten  almost  all 
ilwt  b«  bad  learned:  but  he  loon  recovered  bis 
kowriedge  of  ihe  aodent  }«iigui^|e%  and  added  to 
them  afterwards  such  of  the  nodera  onea  at  hefound 
Jiki  ly  to  bo  subscrvit  iit  to  Iiis  putAuil?.  His  hours  of 
leisure  were  chiefly  pjjM«jd  in  tlie  cnjin  niLut  of  lite- 
rary society;  he  bfcame  a  Felluw  of  the  Sucitty 
of  Antiquaries  in  March  1770;  hi:  "ut  iatimate 
abQUt  the  same  tluic  with  Lord  Saiulvs,  uiid  With 
Sir  Jeroettiarria.  Sir  Williaoi  Jjnes.  Dr  Roberteen 
the  hiatoritti,  Dr  Petnbefton,  Dr  Wibeo,  Athenian 
Stuart,  aud  Nourse  the  bookseller,  were  olao  among 
his  particular  friends;  as  well  as  Mr  Rouse  Boughton, 
aricrvvards  Sir  Charles  Udu^l'  Houghton,  Bdrt.,  to 
whose  urbanity  aud  thorough  acuuiiuitance  with  (lie 
Persian  language  he  wa«  indebted  for  several  of  his 
historical  (Uicuments.  He  obtained  additional  iit- 
formation  for  the  completion  of  his  History  from  the 
Freecb  General  de  Biuqri  who  bad  been  much  con- 
ccToed  in  lome  oF  the  tmunctioiu  narrated  in  bis 
Ills:  voluiT;!-  aitl  u  Jir)  was  to  much  satirfied  with  his 
candour  uud  unpartialii y,  thai  lie  invited  him  to  his 
hou^e  in  the  country,  and  cnicnained  him  there,  in 
1775,  with  ^rcat  kindness  and  hospitality. 

After  the  publication  of  the  second  volume  of  his 
Hutory,  be  Itad  ample  kiauxe  to  amuse  himself  with 
Jiterary  pursoila  of  a  more  general  nature  :  but  in 
1784,  he  euSeted  *         afflictioa  ffoan  (he  loM  of 


his  nopluiw,  Mr  Hoiea,  who  was  ahipwrecked,  with 

li  ,  '.i',.'  niul  futiiiU ,  upon  tlicir  return  fioni  India, 
on  board  of  tlie  Grosvcnor.  In  17!i-,  he  retired  io 
Kaltng,  wlieru  lie  continued  to  rc^ide  till  the  time  of 
his  dealbi  which  happei^d  on  the  l^itii  January 
1801. 

Good  aeme  md  louikd  judgment  were  the  prio* 
dpid  liMtttrei  d'bia  diaracter :  hl«  werki  are  more 

distinguished  by  tiinplicity,  clearness,  and  pre« 
cision,  than  by  uny  very  powerful  eloquence,  or 
a  very  nice  di>erini;nalion  of  character.  He  » :is 
not,  h<.»Me»i.r,  (ietident  cither  iii  command  of  lan- 
guage or  in  poetical  feeling,  tiir  Williuni  Jones  and 
Dr  Robert»4>n  paid  him  some  very  high  cnmplimenls, 
in  their  private  correspondence,  fur  the  elegance 
aqd  purity  ot  hia  atjrie :  the  former  of  ihcse  wrilen 
bai  also  characteriaed  bioi,  in  hi*  third  Diieoufse,  as 
possesnpg  "  ;in  exipjisite  taste  for  every  fine  art.' 
We  Jiiid  al!«o.  uuioii^;  a  few  mitcellaoeous  pucms  col- 
lected bv  hi*  biographer,  a  remarkable  little  Auilret-s 
lo  the  Moon,  written. at  Madras  lu  I757i  whicli  is 
man  festly  the  original  of  a  well  known  Greek  epi- 
gram and  a  Latin  ode  of  Sir  William  Jonct :  and 
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certainly  the  compliment  of  having  been  "  set  to  Om 
music,  and  much  admired,"  must  be  considered  as  I 
far  inferii^r  to  that  of  having  been  repeatedly  imi- 
tated  and  trauiktcd  by  a  poet  of  a  judgment  so  cor- 
rect  und  a  taste  so  rc6ned,  and  baring  been  called 
the  production  of  "  a  man  of  great  talents,  and  a 
particular  friend  of  the  translator." 

1.  Of  bia  worka.  the  earliaat,  in  iia  origin,  was  hii 
General  Idea  ^  the  €to[?ertiment  and  P<ropfe  of  In* 
dotlan.    It  wa-'i  principnlly  writit'i'i  i:i  ajiil  fi- 

nished during  his  return  tu  Lnglaisd  in  llic  ut^lyear. 
A  pan  of  it  was  prefixed  to  iiis  Military  History, 
and  it  is  printed  in  its  entire  state  among  his  posthu* 
nioa3  works. 

8.  HUlory  of  the  MUilary  Trantactwtit  ^  ike 
/iriiitk  Natkm  in  Indoitm,  from  the  year  1745. 
Vol.  L,  extending  to  1756.  4ui.  Lend.  I76S.  Ed. 
with  an  excellent  Index,  1781.   A  Diraertation  on 

tlie  Mahoinniedan  Conqiie&ts  and  Kstabii&hnients  in 
liido»i4R  u  prefixed  to  this  volume-  "  No  histo- 
ri;iii,"  says  the  author  of  the  Anuuai  Re^^nter  fur 
llGii,  *'  Seems  to  have  been  more  perfectly  informed 
of  theaubject  on  which  he  has  undertaken  to  write  : 
and  Yery  f«w  have  pcitcaied  more  fnlljr  the  taleal  of 
inqntanng  it«  in  the  cleafctt  and  noM  vivid  manner, 
on  the  imagination  and  understanding  of  bis  render." 

Tlie  Second  Volume,  published  in  17*8,  carries  the 
history  du«n  to  the  peace  of  l"!!;,. 

3.  HUiorwal  Fru^mciits  o/'the  Moi:ul  Empire,  from 
the  year  1659.  8vo.,Lond.  17S2.  l  ir^t  published  ano- 
nymously, but  acknowledged  and  reprinted  in  4to  in 
1 805  ;  together  w  ith  the  Origin  of  the  Englith  Eita- 
blhhmetd  at  Broach  and  Sural,  the '  General  idea  . 

?'  the  CaesriKteml  and  People  of  fndaetan,  and  a 
ife  of  Ihe  Author.  The  Hidorical  Fragments  i.<i 
a  work  of  cuixiderabte  research,  making  a  son  of 
epitede  to  the  Miiiittry  History,  to  which  it  alTordi 
ftomc  adJiiiuns  and  corrections :  it  relates  princt* 
pally  to  Ihe  sanguinary  Aningsdie  and  his  tmtne- 
diaie  successors,  and  to  his  contenaponn,  Sevagi  the 
"  Morattoe,'  the  professed  deacenoanterPlonH.  Tbe 
£m»  on  (ho  Tcade  of  Sunt  it  a  fragment  wkkih 
wai  left  unfinithed  by  tbe  author. 

4.  Several  hundred  volumes  of  Mr  Orme's  manu- 
script collections,  to^tthcr  with  sonic  scarce  printed 
tracts,  relating  to  Oriental  hittory,  are  carefully  pre- 
served in  the  library  oi  the  I^.ist  India  Company. 

[L»ye  prefixed  to  the  Historical  Fragmenlt.  Jones, 
Poeteoe  Atiatica  Commenlaru.2  (i-  i-) 

OXFORDSHIRE,  an  inknd  eovnty  of  England,  Boundiru« 
chiefly  celebrated  on  account  of  ita  capital,  which  is  ~  ' 
the  principal  seat  of  learning  in  the  British  do- 
minion?, and  from  uhicli  city  it  has  derived  its  ranie. 
1 1  in  biiur.ded  on  the  east  by  Huckingluimshire  ;  on 
the  foulh,  .'■(nitn  H t,-t,  und  soul l;-east,  by  Berkshire; 
on  the  norlh-eaot  by  Northamptonshire ;  and  on  the 
north-wei>t  by  the  county  of  Warwick.  The  ri- 
ver Thames  (called  sometime*  tbe  lai*  till  it  reaches 
Oxford)  k  tbe  Ibe  of  demarkation  on  tbe  whole  of 
its  southern  boundary  ;  running  bclu-cen  this  county 
and  Berkshire  with  various,  and  in  the  latter  |)art  of 
its  course  most  beunlilul,  sinuosities.  The  county  ii 
of  a  most  irrciiular  figure.  Near  the  centre,  in 
which  the  city  of  Oxford  Stands,  it  is  not  more  than 
seven  niiei  in  breadth,  and  at  00  great  dtatanoe  to 
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O^aihip:,  U:c  nortri  it  :^  Jhfr!v-P5i:lit  null's.  Ti>'»arcl<  llio  nortFi 
il  ri  a  cone,  ami  lo  [lie  snutli  it  is^  fiitjil.irlv 

cunusctrti.    lit  extrttne  Imglli  i«  tiAj  niilfC.    i  im 
rxlent  is  ettitnati-d  at  742  tqiMr*  OMM^  or  474,S80 
EagMi  ami.  It  eoMmjM  OM  dtj,  tunift  ocrkct 
town*,  nd  two  handnd  ud  wvwi  pukhmt,  and  i» 
diTidcd  into  fourteen  hundreds. 
**     This  county  is  by  no  means  unifumly  beautiful. 
On  the  north,  the  ah^encr  of  li(-(l;;<",  which  are  sup- 
pltrd  br  ptff^e  iralt«i,  gi»t.«»  a  dreiiry  appearance  ti) 
tJie  fji  f  of  the  country.    In  the  centre,  it  is  gene< 
rally  (\  it  .iid  n  crody,  afliMrdiag  few  pleiwing  prospectJ»t 
thou^ti  ii<^  trees  and  iTflrdim  give  it  the  semblanoe  of 
wealth,  lite  •oodicfD  pait,  fnm  ibt  btMj  of  IM 
riven,  the  gentle  •wdlnig  of  rt*  bDti,  die  verdant 
meadows  between  them,  and  the  number  of  highly 
embellished  rcsulence*  of  rich  proprtetor»,  is  a  Uif- 
trict  aboundini:  »ifh  rjral  e'l.irtus     Tlie  Chiltern 
Hill<f,  tlie  hi^hviit  mnge  in  l.itglijnd  kuutli  of  tlie  ri- 
vcr  Trent,  form  a  part  of  this  portion.    They  are  in 
naojr  paru  adorned  with  beech  sroode.  aad  in 
evffj  iatetiral  of  tbew  vooda  cultivated  ^le  la  thalr 

iSmmi    The  dfmeie  of  l)ie  coontjr  vartet  aeoording  to  the 

elevation  and  exposure.  In  tlie  north,  where  do 
httlf;ei  impi'dc  the  wiotLT  wind*,  the  calii  is  ».)ni!"- 
•-tiJit  severe,  and  the  Chiltcrn  Uill*  are  frequently 
eovtiupt-d  to  damp  fogs,  t^iptrcially  in  the  tnoro 
woody  parts  of  them.  Mr  Arthur  Young,  in  his 
AgmuUwnl  Surwy  of  Oxfordshire,  hat  formed  a 
dawMcatieo  of  the  wuls  in  die  different  diitfieta  of 
the  eoooty,  which,  like  all  similar  estt mates,  must  be 
reeeiTcd  w!th  hesitation,  or  at  lewt  with  many  ex> 
ccptions.  Tlie  red  .".oil,  found  chiefly  in  the  north, 
and  by  I'.ir  the  mo»t  fertile,  he  estimates  at  79,G3fl 
acre5.  The  land,  pfovirui.iily  called  ttoiiv  liratk, 
fouad  in  the  centre,  and  wtiost:  surface  is  often  co> 
«ered  with  stones,  amounts  to  164,083  acrek  Tba 
Uultcro  land*,  wbota  toil  ia  ^a  loam  retting  every* 
ssbare  en  a  bed  of  dodk,  and  covered  with  flint 
stones,  are  64,778  acres.  To  iheee  are  added  1  GG.iOO 
acres  under  the  description  of  misccllancjus,  wliich 
comprehends  ail  sorts  of  soil,  from  loose  sand  to  tlic 
heaviest  clay,  and  indudep  the  rich  nzeadows  on  iho 
banks  of  the  rivers. 
SfWiHi.  Though  thii  it  wholly  aa  agricultural  county,  and 
though  mach  progreil  bl  inprovenunc  has  been 
aiade  of  late  f aart,  ytn  Ibe  general  praoiices  are  bj 
nomeani  ^amk  to  the  average  of  those  of  theiectof 
FnglLinJ.  Tile  most  beialicial  husbandry  is  founi!- 
itl  upon  the  vahiabic  water  meadows  on  the  hanks 
of  the  different  streams.  The«c  urc  natiir.dly  go  fer- 
tile, that  they  appear  to  have  prevented  that  r^jre 
which  would  render  them  still  more  productive. 
Little  atteotioD  is  paid  to  draining,  and  still  less  to 
bijgattoa«  though  the  good  eflecia  of  both  thcM 
practices  ar«  cbnoon^  ami  tbdr  aceoaipliiha«tt  taijr 
fai  many  circnitiitancct.  Sotne  fhw  oxen  are  Ihtten- 
ed,  arid  butter  and  cheese  ninde  hi  the  dairies,  but 
the  facility  of  navigiitinn  induces  the  CiirmerB  to 
make  more  hay  than  is  consumed  by  their  stock,  nrd 
to  send  it  to  distant  and  higher  markets  than  their 
own — nearer  to  the  metropolis.  On  the  arable  fields, 
wnacially  on  the  ^tnny  lands  near  Burford,  the  uae 
«  OBeo  for  the  plough  is  very  cciaiaMi,  and  the 
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Utri^lordili  re  breed  i*  gencraUy  preferred  for  thatOxfttMii* 

purgx  e.     ihe  pr.ulue  of  paring  and  baraing  tha^^  V  — ^ 

surface  prcvttil*  in  many  parts  of  the  cooaly,  and 

ill  the  newly  inclosed  lands  the  application  of  lime  M 

a  manure  i»  bigUj  beneficial,  whilst  on  tJie  Chiltem 

landa  it  li  not  tovod  to  produce  a  good  effect  equal 

CO  ihaespence  which  attends  it. 

Whera  the  soils  ore  so  v«riou«,  the  rotation  ofliMitiaoi^ 
crops  mu»t  necessarily  v.iry  w  ith  them.    On  the  redCi^ 
foiU,  the  mo«t  mual  course  is.  1st,  turnips  ;  2d,  bar- 
ky, or  .'^priii^'-«heut ;  3d,  clover  ;  4-th,  wheat  ;'  ."ih. 
peas  or  bean*  ;  and,  ^  o«t«.    On  the  atone^bfaih 
lands,  the  usual  rotation  it,  lat.  tumipit  Sd.  bar- 
ley :  Sd,  dover.  lo  attod  two  yeen ;  4th.  wheat  ; 
and,  5ib.  aale,  peaa,  or  ooinetimcs,  but  rarely,  heans. 
On  the  Chiltem  lands  the  rotations  are  the  same, 
with  only  siipbt  m^u.^ulm.     On  bo'h  these  last 
tracts  of  counlrj-,  the  cultivation  of  saiifoin  i.s  very 
extensive;  on  mo«i  farms  occupyin;;  frym  one- 
seventh  to  one-cighlh  of  the  whole.     I'lui,  valuable 
artiiciat  graat  produces  heavy  cropa.   When  it  wai 
lint  wtraihiead,  it  would  reouun  prodneliva  for  fifteen 
or  MKieen  yatia ;  bm  oiaco  k  haa  become  more  fami- 
liariaed  to  the  toil,  it  wldoro  lasu  more  than  seven 
years  ^o  lu,  to  be  fit  to  make  hay,  but  yields  food  for 
hhcep  tor  one  or  two  ytars  afterward*.    The  sheep, 
which  were  (ortnerly  alcnost  all  of  the  Berkshire 
breed,  iiave  ol  late  year*  been  superseded  by  the  race 
of  the  South  Downs. 

Oxfordslure  is  not  a  manufacturiag  diitriet.  Wit>l 
ney  was  celebrated  for  ila  blanket*,  and  they  Itlll  rv>* 
tam  tliair  nncriofity;  but  the  cheapness  with  which 
■imilar  gootn  are  made  by  machinery  io  the  north- 
ern euuiilit  M  liu'*  reJii-'cd  the  demand;  aod  though 
machinery  hxs  been  introdaccd,  tlic  trade  is  still  on 
the  decline.  O.i  tin;  eu'-teru  «iik-  ol  the  county. 
•ORie  females  Knd  occupation  in  making  bone  lacei 
bat  that,  too,  is  on  the  decline.  At  Banbury  there 
is  a  manufactory  of  pluibeit  hair^obagp,  and  aonw 
bindinge.  and  oiber  habei^adtery  ware*;  and  at 
Woodstoelr,  tlie  making  of  gloves  gives  employmeat 
to  nany  of  the  inhabitants.  There  nre  no  minerals 
and  no  coals  found  in  this  county. 

The  rivers  ail  empty  themselves  into  the  Thame.*,  nj,,,,  , 
They  are  lormed  by  ilir  numerous  small  springtCaaife 
which  stre  everywhere  to  be  tccn  ;  and  before 
they  join  the  TliaiiicB  r.re  culled  tlic  \Vindru»h, 
coming  from  Barford  and  Witucy,  the  £veDk4e,' 
from  widiwood  and  Charihut]*,  and  the  Clier- 
well,  from  the  vicinity  of  Banbury  Th,  Thames, 
comp«wed  of  the  stream  of  that  luiiiie  iiud  the  his 
(on  which  a  Strange  confusion  has  arl^eIl),  is  navi- 
^ai>lc  from  near  one  of  its  sources,  not  far  from 
Letchlode,  to  the  sea.  The  barges  navigating  it  are 
from  Mventy'five  to  one  hundred  tons  burden,  but 
the  laigef  onea  aaeand  no  higher  than  OifonL 
Fran  the  Aeqaent  reemvnee  of  ifaoalai  from  the 
flnodf  in  srinter,  and  the  aeareiiy  of  srater  in  sum- 
mer, it  is  n  dilatory  navigation;  so  that  frequently 
the  passage  t'roni  America  to  London  occupies  less 
lime  than  fro  i  I  t, '  lode  to  that  city.  The  scarcity 
of  fuel  wai  severely  experienced  till  within  those  last 
few  years ;  but  the  completion  of  a  canal,  which  con> 
necta  the  city  of  Oxford  with  the.  coUieiiea  of  Staf- 
fiicdiUref  has  iMMtad  the       and  prated  higb- 
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OsfoiddiiK  ly 

a 

"  We  forbear  to  &ay  any  thing  of  tlmt  which  i«  »he 

OifoidCitv  ^""^^  county  and  of  this  kinpcloni — ^the  cit^  of 

Oxford.  It  ia  described  in  tlie  Encijclo^dia  in  a 
rnoderate  compam,  asd  a  ikrther  expanyion  of  that 
description,  by  enumerating  the  works  of  art  and 
the  reposiUMries  of  ovoijtbtng  valuable  in  IheraUire, 
would  be  iaconpatibte  irilh  ue  liidto  pitocribod  to 
thitwoik.' 

Tho  aotiMtMef  of  this  county  haiMbMii  teeante- 

ly  diaeribed,  an  1  :ir  •  dis(  r',ing  of  the  clost-st  iiispfC- 
aoo.  Among  uiwin  «irij  the  traces  of  the  variou* 
roads  formed  by  the  Romans,  whose  principal  sta- 
tion was  at  Dorcliester,  many  funereal  tnoundi,  and 
the  Valium  called  the  Devil's  Ditch.  Tho  Priory 
of  Godatowj  md  the  ruios  of  oMiny  other  relfdeiis 
hOMW,  adiiMt-tlw  mliitactiife  of  dUfefoot ind  n- 
BUNe  ages. 

Tbe  populatioB  of  tbb  county  had  tooMMd,  be* 
tween  the  years  1801  and  1811,  by  9586  individuals. 
In  the  last  mentioned  year,  the  numbers  were, 
1J9,204;  of  whom  tbe  males  were  5<),l  }0,  and  the 
fomalcs  60,064.  Tbe  number  of  bouses  were 
41,406,  inhabited  \tf  fiuniliCB.    Of  these 

ptftOM,  36j409  wm  OBplqjFoA  i«  urieolture, 
b  tiwlo  tnd  niiBM&etiiiti,  ood  01^849  de- 
rived their  subsistence  from  neither  of  thcae  onplogr* 
ments.   Tbe  towns  and  their  populatioo  ore  aa  fol- 


Oxford  city, 
Henley-upoR'Thaoies, 
Banbuty, 
Witnoj, 


18,931 
3,111 
2,840 


WoodalOtik, 

Chipping  Norton, 
Burford, 
Deddington, 
Watliogtoo, 


1,296 
1^ 


The  county  is  in  the  diocese  of  tbe  capital  city, 
wiiiA  fifiM  Ibe  tUlo  of  £arl  u>  the  faoUly  of  tiwkf . 
The  nennben  retoraed  to  the  Howe  of  Conmooe 

are  nine,  viz.  two  from  the  county,  two  each  from 
the  city  and  university  of  Oxford,  two  from  Wood- 
stock, and  one  from  Banbury. 

Tiie  most  distinguisheit  reRidrncps  are,  Blenheim 
Castle,  Duke  of  Marlborough  ;  Blandford  House, 
Duke  of  Beaufort ;  Briglitncll,  \V.  Lowndes  Stowe, 
Esq. :  Cuddesdon  Palace,  Ui«bop  of  Oxford;  Crows- 
ley  Pack,  John  Atkins  Wiigbt,  Esq. ;  Ditchley  Park, 
Lord  Dillon ;  Grey's  Court,  Lady  Stapleion ;  Hey- 
thorp,  Earl  of  Shrewsbury  j  Kirtlinglon  I'.irk,  Sir  U. 
W.  Doshwood  ;  MiddletOO  StOOey.  Earl  of  .Itrtjoy  ; 
Mongewcll,  Dish  op  of  Durham;  Mapledurham,  Mi> 
chael  Blount,  Esq. ;  Nuncham  Park,  Earl  of  t^iar- 
court;  Rycot  Park,  Earl  of  Abingdon;  Sbiplake, 
Lord  Mark  Kerr ;  ShelsweU,  — —  IlArriaaii|  Eaqu; 
Shirbum  Castle,  Earl  of  Macdcafidd;  Thaoe  Park, 
Miit  Wykhan  ;  Wroxtcn,  Eeri  of  Guildford ;  Wood 
Eaton,  John  Wcvland, Esq.;  Watentock,  W.  H.  Ash* 
hurst.  Esq. ;  Wormsley,  John  Fao^  Eaq. ;  WhoaU 
field,  Lord  Churchill. 

Sec  The  A<rncuUund  State  q/  OjtJ'ordihire,  by 
Arthur  Vuung  ;  Pott's  (k^ordtkirei  and  Brewer's 
Akouiu  of  Oj^MM^  ki..  Ibe  Beiutiu  of  Eng' 
load  and  Waleu  (w. «.) 
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PALEY  (William),  A.  D«  «M  bon«t   .  . 
boMMigh  in  July  174S,  where  hb  llithor  waa  dien 

adnor  canon  of  the-  rathcdral  church.  His  ffitlicr 
afterwards  rcmc  u  i  to  Gipglepwick,  being  appoiuied 
head  mast(  r  i  ;  ihe  school  at  that  place.  Here  his 
aoo  was  trained  under  his  immediate  iospectioa,  and 
disctwered  a  loltdit^  of  understanding,  and  a  Btn> 
dieoiiMnof  dMjpoMtioo,  which  gate  a  Ciir  eaioett  of 
hb  ftitora  enlMBeei 

In  November  I758i  at  the  ue  of  fifteen,  he  was 
admitted  a  sisar  of  Christ's  Col&ge,  Cambridge ;  and 
in  October  ITSf),  he  became  a  resident  member. 
When  he  left  home,  his  father  could  not  refrain  from 
expressing  to  hi.s  Iriends  the  anticijiations  he  eiitcr- 
taineU  of  the  figure  which  hi*  son  was  destined  to 
make.  "He'll  turn  oui  -  i  tuan— very  great. 
He  baa  by  far  tho  dearaat  bead  1  ever  met  who." 

Shortly  after  hb  leaotri  to  Cambridge,  ho  ob- 
tained three  scholarships.  He  was  not  at  tliis  time  a 
close  or  laborious  student;  be  spent  much  time  in  com- 
« 


r,  and  impioted  liimself  rather  by  observation 
iaa  reflection  than  by  reading.  When  be  appeared 

in  the  public  school  to  make  his  first  act,  the  spruce- 
ness  of  his  dre^s  presenting  a  striking  contrast  to  tbe 
habitual  carelcsgncis  of  hii,  appearance,  attracted 
very  particular  notice,  and,  aided  by  a  sioaularitv 
b  hit  geatiwaa  and  mnoer,  occaiioned  miidi  miru 
among  (ho  Mectalont  hut  the  uocooimeii  suoeHa 
with  vHtich  he  aoqnitted  bbnadf  had  the  eflect  of 
drawing  crowds  on  all  future  occasions  when  lie  was 
expected  to  dispute.  His  eminent  abilities  created 
on  one  occasion  some  degree  of  apprchenjioo,  w  hen 
he  propoi.cd  to  argue  against  tlie  titeruity  of  future 
punishment*.  One  of  the  heads  of  the  college  insist- 
ed on  hii  rdinquisiiing  that  question.  Dr  WaUon, 
then  Moderator,  and  afterwards  the  celebrated  Bishop 
of  Llandaff,  protected,  on  thia  occaaioo,  Falqr'a  inde- 
pendence.  The  latter,  however,  waa  averse  lo  give 
offence;  and  at  the  suj.'^cstion  of  Dr  Wat*on  he 
rcuincd  tbe  subject,  but  took  Uic  opposite  side.  Ho 
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fnkf.  CMM  off  Willi  much  eclat,  hu  uleou  bavicw  raoeivcd 
Wv'w'th*  bMlteoM  for  Sif\af  fnm  Ibe  high  abaity  cfhia 
uppoBaot»  lu  Prank 

After  abMiau^,  with  gmt  booMr,  bit  badicJor't 
degree  ia  Jnuarj  1763,  he  accepted  of  the  »ituaiiun 
of  Mcand  astUtant  and  Latin  teacher  in  aa  A  ca- 
ll etnv  at  (.irri-ii'vicli.  cliittly  rt'torted  lo  bf  JOUiig 
men  intenilnl  liir  llie  orniy  ami  i>T»y. 

Id  17(55,  Mr  I'alcy  gau'ed  ihi;  limt  sciiiur  baciic- 
ior't  priae  bjr  a  Latin  diweri«tion  on  "  a  compariaon 
batMtB  Iht  Stoic  and  Epicurean  I'hUoaophy  in  their 
inflmMWiw  aa  nocab;"  takiag  the  lida  of  the  £piett« 
riana,  aa  a  tactfHandly  to  laSoaal  pfeaMHW,  and  not 
fas  their  enin)!eii  suppoaed)  indulgent  lo  vicious  ex- 
cesses ;  wtuie  he  condemned  liic  adl-cied  ausicruy  ot 
t!ic  killort  eri  of  Zcno,  and  f.ho«  i-d,  (roni  ruLt>,  tiiui  ii 
was  compatible  with  th«  mmk  tidgitiwui  criot*;*.  J  i  U  a 
remarkable  circumstance,  aa  illustrative  of  the  forma* 
IHv  wlMcb  aAan  pwiidw  «  naivetaily  matter*,  that 
tUc  iliwrilMini  Mmvly  aaeaipcd  njaction,  because 
the  Latin  text  mm  MOompanted  by  Ei^fiUk  A'tVcj, 
for  the  purpose  iMing  philosophical  accuracy 
where  the  I        .i]:pcarcd  liable  to  umbiguiiy. 

Beirtg  oru^i^til  dencon  at  tlic  proper  ugc,  hv  atii- 
ctated  curate  to  iJr  Hinchciitre,  N'icar  of  (Irceo- 
wich,  where  he  continued  to  reside,  though  he  gare 
ap  bis  situation  in  the  Academy. 

Mr  PUif  araa  daotad  •  faUmr  oo  tlia  fgaadaiioo 
erCfirta'tGolki«fnJiiMl7Mt  ralanMdtofa^ 
in  the  University ;  took  the  degree  of  Master  of  Arts ; 
atjii  en^a;:;ed  in  the  business  of  private  tuition.  Ho 
took  priest's  orders  in  1  )i.'ccriibrr  17''7.  und  mi  17Ij'5 
be  was  appuiuU'd  tutor  at  Christ's  Cuiiege,  uion^; 
with  hia  friend  Mr  Law,  already  a  distinguished 
•dwlar.  The  talents  and  assiduity  of  these  two 
^ekly  raised  the  celebrity  of  their  college  to  an 
oaprecefleDled  bligM'  iatinaaGy  with  Law 

was  prodacthre  of  nodi  muttial  froprorcfBeat,  and 
introduced  the  former  to  thr  acq-.iaint.inci-  Iiis 
frteod'a  father,  tttc  eiuiucnt  iJt  Ld..uuui;  La»',  who 
was  soon  after  Bishop  ol  Cariiile,  but  continued 
to  reside  in  the  university  as  master  of  Peter- 
house.  Mr  Pakj  was  at  this  time  held  in  the 
b^gbaat  oatcaai,  and  aaopg  hia  particular  friends 
were  nombcnd  Dr  Plaawitra,  Fntmm  of  Casuittry, 
Dr  Waring,  Lucanian  Professor  of  Mathematics, 
who  was  in  his  deportment  eminent  beyond  his  con< 
temporaries,  and  iho  accoinph'slieil  Mi  Jebb.  He 
figured  as  a  lecturer  on  tnailiemutio,  ir.or;il.<,  und 
the  Crrtek  Tntamcnt,  and  afterwards  on  divinity. 
Ui4  method  of  lecturing  was  siogularly  bappy; 
the  result  of  a  diligent  study  of  the  art  of  teaehinf. 
He  MOD  diaooeered  that,  in  moral  diaquisitions,  mofe 
pains  are  reqofrtd  to  make  young  minds  perceive 
the  difHciiliy  than  to  make  tlicm  understand  the  so- 
lution; and  that  some  cariosity  must  be  rawed  before 
an  attempt  is  made  to  satisfy  it.  The  discourses 
which  he  delivered  at  this  time  contained  ibe  germ 
of  the  principal  works  which  he  aAvrmvda  pobliih* 
•d  on  Boralt  and  theology. 

The  ooDtfwerty  on  the  proprietj  of  requiring  a 
anbscription  to  articles  of  faithiM  piactiled  by  the 
Church  of  England,  was  at  difa  tine  much  ag!> 
fated  at  the  two  universities.  At  Oxford  the  High 
Church  party  was  triumphant,  and  scarcely  any  ui. 
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diridual  tentured  a  whisper  of  opporilion;  but  at  ttkff. 
Caaibridge  talents  and  ingenuity  were  escrdaed  on'^'^v^^ 
both  iid«  of  the  question.    Paley  favoured  the 
elaiiBS  of  the  refiwming  party ;  but,  from  rootivea  of 

prudence,  dt  elineil  signing  a  petition  for  relief  at 
that  time  di a. Ml  up,  not  entertaining  such  cxpec- 
t.ilinns  ol  uliunate  mcteis  as  to  he  induced  to  take  a 
puijiic  step  50  obuoxtoui  to  those  on  wham  bis  fa* 
ture  pronoccts  depended.  He  told  one  of  hia  (HaBdo 
io  jestj  that  "  be  coiiid  not  affiird  to  Itaep  •  coBi. 
■eianoer  a  oonfaaien  wUefa  will,  no  doubt,  by  bin 
qica  lo  Ibe  enieiadverstoos  of  those  who  reserve 
tbeh-  ceosares  for  the  subdued  struggles  of  a  mind 
of  liinitnl  uiiirul  strength,  while  liicy  excuse  or 
applaud  the  oppri:«sive  system  by  which  it£  efforts 
arc  overawed.  Paley,  however,  soon  after  wield- 
ed his  pen  in  a  decided  tone  in  the  cause  of  frco» 
dom.  Dr  Law,  the  Bishop  of  Carlisle,  publiib- 
ed  an  able  and  modeiaie  pam^blot  agaimt  the  iino- 
tition  of  die  Church  Teat.  Aa  anawer  anpeared  at 
Oxford  from  the  pen  of  Dr  Randolph.  To  this  Pa- 
ley published,  anonymously,  a  reply,  entitled,  A 
Defence  of  the  Comkkntimu  9M  the  PnpHitg  ^tkt 

Church  Te»t. 

Ihi  well  merited  reputation  induced  that  great 
conatitutioaal  lawyer,  the  lato  Earl  of  Camden,  to 
ofier  hloi  tho^ituatioo  of  tutor  to  his  sun,  but  hia 
other  oagngHnaeU  lad  hint  to  decline  the  offtr. 

In  1775,  he  waa  induelod  to  Ae  reetery  of  llfaa> 
grove  in  Westmorelund,  worth  about  I..  80  a-ycar. 
presented  to  him  by  the  I!i>liop  of  Carlisle.  Hu  now 
in.irried  MIss  Hewit  of  Carlisle,  and  took  a  small 
tarm  to  improve  his  income  a  speculauou  which  he 
»oan  aiVer  gave  up  as  unproductive.  Next  year,  he 
was  inducted  to  the  vicarage  of  Dahton  in  Cumber- 
land. 

In  1777»  bo  wet  inducted  to  the  eicaiwa  ef  Ap- 
pleby, worth  about  L.  too  a-year ;  and  while  in  tUi 

!>iluation  he  published  a  small  volume,  entitled,  The 
i'lfr^mein'i  Companion  m  yisitinf^  the  SicJt i  in 
which  he  both  evinced  his  personal  attention  to  the 
spiritual  wmu  of  bis  own  flock,  and  conferred  an 
obligation  on  hia  btethren,  which  has  been  acknow- 
ledged bj.tbe  numeraiia  and  large  editiona  which  it 
boa  undergoae.  In  June  1790,  be  «w  installed  a 
prebendary  of  the  fourth  stall,  in  the  Cathedral  of 
Carlisle,  worth  about  L.  400  a-year ;  and  in  August 
17tt~.  on  tile  promotion  of  his  frieiiJ  Mr  Law  to  the 
see  of  Clonfert,  he  was  raised  to  the  dignity  of  arch- 
deacon of  the  diocese. 

A  report  was  long  in  circulotioa,  that  Mr  Paley, 
being  appointed  to  preach  before  the  UmverAf  of 
Cambridge  when  Mr  Pitt  made  bii  fint  appemnee 
at  St  Bifary'a  after  hia  elevation  to  the  prenierdup, 
chose  the  following  passage  for  his  text :  "  There  is 
a  lail  here  who  Ijatli  live  barley  loaves  and  two 
fi»he:i,  but  what  are  they  among  so  maoy  I"  That  ' 
was  not  tije  fact ;  but  the  joke  originated  with  Pa- 
ley, who  said  to  a  friend  that,  had  he  been  a.skcd  to 
preach  on  the  occasion,  he  would  have  chosen  tlits 
text. 

Now  bi  BOMoition  of  a  competeat  faieome»  and 
•dBeieot  leborv,  he  prepared  Ibr  the  preu  bb  gicat 

work  On  Ike  Principles  of  A/  -  r.nd  PulUical  Phi. 
htophjft  which  firat  appeared  m  1785.    In  coose* 
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PjJey.  nucnce  of  ilic  well  kno«rn  meril  of  his  lectures  on 
the  gubjcct  of  tli  it  work,  hiph  expectations  weiij 
formed  of  it;  unJ  Ins  admirtrH  were  tict  disappoint- 
ed. Its  most  obvious  feature  was  that  brr.v^  nil 
directed  to  the  practice  of  life  in  cuea  >v  <  !  I  j 
claim  the  attention  of  well  meaning  niods.  Most 
other  icienttlie  worfct  on  monkweM  mere  specu- 
lative treatises,  which  pleated  the  reMfer  by  unlbM' 
in^  (lie  principles  of  right  and  wrong,  in  oases  in 
which  he  has  been  prcv•i•^u^iy  ?atisfletl  atjoiit  the  prac- 
tical rule  aiiJ  its  applic.HJioii ;  wl'.ilc  thty  embarrass- 
ed conscientious  mcpjirers  witli  li.iir-breadlh  dis- 
tinctions, instead  of  cunvtyirg  satisfuctory  principle*. 
Dr  Palcy's  work  happily  unit;  s  a  due  regard  for  prac- 
lioal  duty  with  rational  informaiitin  on  ifaoie  |MMnu  on 
which  the  mhid  ia  meat  anxioua  to  obtain  aatnlketioa. 
It  soon  c^^tablishcd  the  reputation  of  il5  author. 
Some  of  liis  d<5Ctrinc5  met  with  opposition  ;  but  he 
r.L'vcr  was  provoked  to  write  any  reply;  and  it  is 
further  remarked  by  his  biographer,  Mr  Meadley. 
that,  in  the  subsequent  editions,  he  made  no  altera- 
tions materially  aflecting  tlie  &ense.  Had  there  been 
a  few  such  alterations,  howerer,  he  would  ha»e  more 
fully  merited  the  eharatter  of  •  Iflwial  inquirer.^ 
Among  his  daridatiooa  of  the  firandntiooa  of  vir- 
tue, he  certainly  fails  in  fiin  definition  of  "  the  tsa- 
turc  of  obligatif»ii."  He  ac'M;i>s\  led^;^?  that  the  sub- 
ject had  embaI■ra^sc•d  his  luii..!;  yet  he  ulii- 
toately  rrposea  in  a  solution  fuuntled  on  a  confusion  of 
terma,  which  laid  him  fully  open  to  the  animadvcr- 
aieoa  of  the  Hevereod  Mr  Pearson,  trho  publish- 
ed An  Eteavunathn  of  his  Theorif.  Dr  Paley's 
doctrine  (*,  that  "  a  man  ia  under  moral  oblation 
when  he  is  urged  by  a  viotent  motive  resulting  fhrni 

the  coniiiiniiii  of  aaolhir."  fie  ihws  ris'fifie':  ob't-ra- 
tion  into  ail  iii'ctiual  iinluccnieiu.  A Li.eriii:iL,'  !j 
filis  statement,  a  man  is  under  no  tiAtr.A  obli^atiun 
unless  he  feels,  acknowledges,  unvl  nets  upon  it. 
Had  such  a  hypothesi*  occurred  in  the  wriiini;s  nC 
an  author  who  made  the  purity  of  practice  to  de- 
pend on  the  reception  of  peculiar  theories,  it  migbl 
have  created  great  laxity  of  jirinc^a  ill  the  aaiada 
cf  some  persons  and  distrew  in  those  of  othcn.  But 
hi*  masterly  elucidation  <  f  ilie  ruli>  of  morals,  and 
the  paternal  benignity  Mitti  uiiicii  his  efforts  are  uni- 
tormiy  acctmipanad,  «>t  his  reader  at  veMffOnall 
hurtful  anxiity  on  practical  topics. 

tlis  exposition  of  the  rule  of  moral*,  as  founded  in 
trtility,  ii  ably  managed.  He  demonstrates  the  Of 
periorhy  of  this  rate  to  every  other,  and  the  raib* 
ordinute  rank  of  all  those  mental  suggestions  and 
impressions,  which  some  moralists  have  represented 
as  eJsetitial  parts  of  the  foundation  of  morality. 
Many  such  I'eeling-  arc  valuable  provisions  of  the 
Author  of  our  luture  ;  but  they  do  not  deserve 
the  nudiority  of  guides.  Their  whole  claim  to  our 
obedience  i(  darived  either  from  their  coincidence 
whh  aotne  expreia  conmand  of  the  Deity,  or  thrir 
conductvenesa  to  utility.  The  diScaltica  attend- 
ini;  inrjuiries  itito  this  conducivcness  in  pnrticulur 
in.-iances  do  not  f^eneratc  uncertainties  so  gr^  at  as 
those  attached  to  the  otiitr  supposed  natural  tests 
of  moral  truth.  A  man  may  be  mistaken  re^^pect- 
irg  the  useful  or  hurtful  tendenctf  of  a  particular 
tine  of  conduct ;  but  be  i>  equally  liable  lo  be  ted 
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astray  by  reollrp.i  venerated  a<  martl  snrcottioni  ;  Nx^- 
and  uiu!er  that  inliutiice,  he  is  deprived  ot  an  (  qual  '^^v" 
poi-iiibility  ef  correcting  hiaisell'  by  subst:(}uent  rc- 
dection.  Wlien  auihuri»  declaim  on  tlie  danger 
sttadied  to  the  doctrine  of  utility,  they  borrow  their 
argumenu  from  that  doctrine  itself.  They  merdy 
set  up  utility  in  it*  esteoaive  application  against  eufifi 
tttUitlesasare  partial  and  delusive.  Dr  Paley,  there* 
fore,  dwells  strongly  on  the  necessity  and  import- 
ance of  general  i  hIv.%  ;  nrul  bv  taking'  them  for  his 
guides,  obviates  all  the  sirious  objections  brought 
aj^aintit  his  leading  theorem,  "  that  the  method  of 
Coming  at  the  will  of  God  cooccroing  any  action,  by 
the  Irglit  of  Mtaw,  la  10  hiquire  into  the  tendency 
of  tha^t  action  to  promote  or  dimmiab  the  geoaral 
happioesi." 

On  our  duties  to  ourselves  his  obscrvatiuiis  are 
short,  at  which  «e  cannot  be  surprised  when  we 
tinil  tit, It  in  his  <lelin'iion  of  virtue  these  duties  are 
occUided.  Ill  the  excellent  casuistical  Observa- 
l:ri.Ti  on  Srtf  Defence,  Drunienneit,  and  Suicide,  of 
which  this  portion  of  his  work  entirely  consists,  ho 
regards  tiie  tindc-ncy  of  personal  conduct  and  habits 
only  aa  they  affect  locieM  around  ui.  Had  he  paid 
more  respect  to  the  DAaxiou  of  the  ateieal  aothora, 

and  studied  them  in  their  nmst  'avourable  meaning, 
he  would  have  been  muri:  Jii^posed  to  point  out  the 
iriiportance  ot  maintaining  mental  composure  as  an 
ullimute  object  of  individual  efforts.  On  our  duties 
towards  God  he  also  treats  briefly.  The  i-implicity 
attached  to  our  knowledge  of  their  great  Object  di» 
vests  them  of  vuriety  as  a  leparalc  auljeetf  without 
iietraoting  from  their  SMhUamjr. 

In  the  political  part  of  this  work,  we  find  the  ea- 
ertion<  of  a  manlv  underntanoin:;  employed  with 
some  .success  in  exposing  tlic  tliirk  hitfotry  and  the 
graiuitiias  king-worship  by  which  political  k  ir  n  l>  iit;c 
h.\d  in  pa»t  ages  been  disgraced.  His  efforts,  how- 
ever, are  exempt  from  t!i'>se  headstrong  tentteneiea 
which  winds  liberated  from  nniair  control aometimcn 
betray,  to  run  into  acbemea  incapable  of  being  ap- 
plied  without  comprominng  the  happintts  of  society, 
fltat  happiness  he  keeps  steadily  in  view,  as  the  on^ 
legitimate  object  of  all  governnient,  as  well  :is  tlic 
only  legitimate  object  of  opposition  to  existing  prac- 
tices and  iriMitLition*.  Siune  ('t'his  ;ulmirers  ConsidiT 
him  as  £otng  too  great  lengths  in  vindicating  the  ex- 
action of  a  aabtcription  to  the  Thirty -nine  Articles. 
Hk  chapter  on  subacriptiosi  haa  been  aaiaiied  i^th 
equal  asperity  by  the  streanoia  adherents  of  the  es- 
tablii-hed  ehurcli,  and  by  thi'  scrupulous  advocates 
for  Protestant  frcedoni.  Ili.-i  biograpiier,  Mr  Mead- 
lev,  calk  it  •'  the  lJ^t  effort  of  an  ingenious  mind  to 
KJiieii,  by  iitterprftaiian,  tlie  rigour  of  a  practice  of 
which  he  could  not  seriously  approve,  and  so  to  en- 
large the  pale  of  conformity  to  liberal  and  conacien- 
tious  men." 

The  anawer  which  he  give*  to  the  argumenu  for 
paasive  obedience  as  founded  in  Scripture  is  par- 
ticularly Hortliv  of  iittvntion.  Through  the  whole 
lie  displa)s  a  candour  id'  tl»e  nm-t  concilindtii:  kind. 
None  of  his  strictures  on  e>isting  systeais  had  the 
slightest  tendency  to  give  offence  to  any,  except  to 
persons  actuated  by  d»wnright  prejodic^,  or  the  neat 
corrupt  motivea. 
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Oo  the  death  of  Dr  Law,  Bi»hop  of  Cu]u\t,  which 
WyWlkappened  io  17S7,  Mr  Faley  publuhed  a  »hort  Me- 
wwir  of  ttic  lilf  ol  tbat  venerable  prelate.  >i>on  af- 
ter  be  wrutt-  two  tracts  in  favour  of  "  the  aboJiiiun 
of  the  sU*e  trai'.c  , "  a  subject  on  which  he  had  ex« 
pttoed  bit  •entiinenis  with  deciMooinfau  FrimdfUt 
^Hmd  and  PoUiiai  /Vibwgt&y,  beferoit  bcitti  (a 
ndte  general  intcreat> 

lu  1790  lit  publiihcd  hii  Hum  Pniiiug,  or  tht 
Truth  of  the  ScrijMttre  H'ulory  of  St  Pant  evinced, 
hjl  a  ampariton  q/th»  Epittks  mhtrli  Unr  hi$  name, 
mlh  ihf  .'.its  rif  ihe  Apo\t!i's,  (/,.,,'  uit'i  one  (iintlht-r. 
The  object  mm  to  iiiuw,  hy  k  cuptou*  telcciion  o<  re* 
ference«  and  reciprocal  allu*jon«,  the  strong  evidence 
of  ibeirgeiiuineoeu  derived  from  their  uadcaigned  co« 
facidCBce.  This  able  treuii>e  poftewe*  more  Doveliy 
«f  ioterBK,  aad  stcuu  ocigiiialiiy  of  uki,  tlwo  wj 
«rb«i  otlier  vorlu. 

During  the  lU'litical  fLrnunt  H'hich  led  to  the 
French  llevolmiMn,  Dr  r.lty  publwhcd  a  short 

tract,  entitled,  Remnm  for  ConUntmcn',  r.ddreued 

to  the  Labouring  C/<ij  1 1 .  <utd  he  rtp-ibiwhetl,  in  a 
separate  form,  h»*  clmjiter  On  the  Urilith  Conslttu- 
Uon,  from  his  I'riiiaplet  ^  MortJ  and  FolUiaU  PAi- 
IsMopht/.  He  was  censured  by  the  violent  pirtiMut 
00  ooth  tides,  as  he  went  the  lull  leogUu  of  nrithcr; 
but  ht«  style  of  reasoning  had  tiic  best  tendency  to 

guiile  ^nil  satisfy  lbi>ie  roiruls  wliicii  wen  Mt  oteU* 
OA^t-iy  and  unreasonably  ureposscM^d- 

In  May  17<)1 ,  .Mrs  PaJey  died*  kftTUlg  »  haS^f  of 
four  SODS  and  four  daughters. 

Early  in  179*  he  published  his  Vifm  of  the  E\i- 
itMtt  ^  CkritttMiig,  This  work,  with  rogerd  to 
mneer  aod  effect,  Ibllows  •  bappjr  medion  be« 
tmeo  that  learned  prolixity  which  deters  llie  reader, 
or  tires  out  his  patience,  and  lliat  abrupt  brevity 
which  i«  apt,  with  some  minds,  to  bi     t  u:i  uuiurtu- 
uue  impression  of  some  inipcrfcctiua  in  iht:  argu- 
ment.   He  contends  for  the  subxtutitiat  truth  uf  the 
biatory  connected  with   the  Chrutian  reTehition ) 
•Od,  not  undervaluing,  att  some  have  injudiciously 
doM,  the  interotl  etideacoi,  be  etbibit^  in  pnou* 
Clfe  «mplicity,  and  without  the  lewt  oratortiaH  ex« 
e^ceraiion,  the  su[i(.rl.itivc  vfilue  tif  lliosc  doctrines 
is  wbich  all  Chr<»tUa&  arc  aj^rced,  and  gives  en  ani* 
mated  view  of  (he  morality  uf  tliu  gcspcl.  The  work, 
oonAidered  as  addressed  to  doubling  luiniKs,  »xs  well 
fitted  to  interest  the  attention  of  all  who  aru  d  ^.y  im« 
pre&sed  with  the  importimce  of  the  quc>iti»u  at  issue. 
Hitherto  his  preferment  in  the  church  had  been 
'  eindof y  coPMdenos  bw  aioguliir  nwrit  wtd  the  opu- 
leoee  of  Ae  cecl^aticat  esublUuneat.  The  bold- 
ness of  bis  reasonings  on  political  subjects  liaJ  given 
deep  disaalisfaction.    To  the  favourers  ui  puwer,  it 
was  not  wclcoiuc  (ioctr;iir,:hat  "  governments  may  be 
too  secure;"  that  "  Uh3  obligations  of  subjecu  and  so- 
vere^giu m ledprocal $"  and  "that  tbe  divine  risht  of 
Kii^  rests  on  tbe  nne  roondation  with  the  mvino 
f^fiH  of  CoMtablet.''  But  when  he  stood  forth  iho 
aaoeeaifid  defender  of  the  Christian  revelation,  at  a 
time  when  the  interests  of  the  church  were  supposed 
to  be  in  danger,  his  services  met  with  more  marked 
aUention.   Dr  Poriuos,  BUIiop  of  London,  conferred 
00  hitu  the  desirable  ;>ituation  of  prebend  of  St  Paii- 
ccasio  the  cathedral  of  St  Paul's,  to  wbicb  be  wa*  io« 
TOIn  VI.  MRT  I. 
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sliiutcd  In  August  1794.    He  was  in  u  feu-  tnontlis 

after  promoted  to  the  sub-deanery  of  Lincoln  by  Dr  k^^' 

Preltyman,  I'> ::Jiiip  ot  t!iat  d:ooaiOf  aad  Cook bit  di»> 

gree  of  I).  D.  at  C'anibr;  Jge. 

Ik'fore  leaving  tins  place,  hc  had  the  agreeable 
surprise  ot  a  letter  from  Dr  Barnogton,  biabop  of 
Durham,  offering  him  the  valuiblo  XVSMrf  of  fii* 
■bop>Wc«raM«t^  wortb  about  I»  ISOO  a-jewt  ioM 
wbicb  be  wat  toon  inducted.  A  few  nontba  after 
he  morried  Mi*a  D  jhihson  i  f  Carlisle,  and,  fnun  this 
period  to  his  death,  divided  his  inue  between  lii- 
tliop-Wearmoijth  and  Lincoln  ;  heiii^;  obliged  to  re- 
side three  months  in  the  year  at  the  latter  place- 
Now  that  be  enjoyed  a  handsome  independence,  we 
6nd  his  company  courted  by  mwj  diMiDfflinbed  cb»> 
racters,  and  his  life  spent  in  a  •em  oflCe  BKM  IIM* 
fal  laboun,  wbile  all  to  Mwibir  naninrtiont  wat  lO 
well  conducted,  at  to  abed  a  luM*»  «a  bh  diameter, 
anJ  ti)  tr.hihit  .1  most  In*lriicllve  example  to  alt 
aruuiul  hia:.  i'  jlii  his  parents  lived  to  witness  bis 
high  reputation  ami  tuLi'cti.s  in  life.  Hil  OlOlbor  diod 
b  17!>ti,  and  his  father  in  i7i>9. 

In  1 800,  Dr  Paley  was  atucked  by  a  disease  m 
the  kidneys,  accompanied  with  a  species  of  tnel.fna, 
wbich  obliged  him  to  suspend  the  discharge  uf  his 
profcMional  duties.  He  bad  ftaeeond  attack  in  tbe 
Ibllowing  spring,  and  a  third  about  the  end  of  ISM. 

Du:'rij^  the  jiiogre.'.s  i  f  ttiis  fatal  Jiicaic,  lie  was 
en^-agL  J  in  [ircjiariiij^'  for  the  pre>s  liis  last  important 
work  f)n  SaIhus!  TlieoU^;/.  His  .I'l  r,ii\  i;iiuMr- 
^>  tie  iVequcntiy  interrupted  by  severe  paroxytms  of 
pdin,  but  on  the  first  rcNpite,  ho  always  resumed 
them  with  cheerfulness.  Under  these  circumiitancct. 
be  wrolo  hia  excellent  remarks  on  the  alleviations 
of  pain,  in  his  cimpter  On  tht  GooAteu  ^  tht 

Ikilif  This  work  had  been  undertaken  atfbetagw 

gcntion  of  the  nishcp  (if  Durham,  that  lie  might,  by 
thcolos!ical  txertiaUb  in  liis  closer,  make  up  for  the 
unnvi  i'liil]U  fu.spensiuii  nt'  IiIh  public  occlesiastical  la- 
bours. In  none  of  his  writings  does  his  candour  ap- 
pear to  such  inconte»tlble  advantage  as  ia  Iblt.  Wa 
never  find  him  brow.heatuig  tbe  adversafy,  or  ai- 
tempting  to  push  bis  oondiuloas  a  single  step  fiir- 
ther  than  bis  premises  evidently  warrant.  We  do 
not  find  htm  with  many  others  advancing  tbe  neta- 
phyh:cal  pu-sitinn,  "'.hat  every  tiling  wliich  exiiLs 
must  have  a  cnuae,"  sa  glaringly  Open  to  the  query, 
"  why  should  the  world  have  a  cause  more  than  its 
Creator  r'  Mere  existeoce  cannot  authorize  tbe  in- 
ference of  owing  tbat  existence  to  a  b%iier  source. 
He  rests  bi>  imniMat  on  fax  better  grovnd,— lite 
ekBTuaer  ot  «lie  Mvio  of  nature,  or  reaMr4>f  variooa 
objects  in  it  whidi  offer  themselves  to  our  observa- 
tion. Nor  does  hc,  with  some,  assume  the  doctrine, 
thatni.Uler  is  ('s.^entialty  inert,  and  (liat,  therefore,  its  . 
motions  tauai  be  induced  by  an  extraiieous  and  spi- 
ritual cause.  He  more  wisely  turns  his  attention  to 
tbe  proofii  of  <^mu[«  which  so  many  objects  in  the 
world  exhibit.  Tleae  aie  so  adected  and  arranged* 
as  to  inpear  io  the  diost  iataresti^g  and  satisfactory 
point  m  view.  Where  tbe  plienonteoa  are  apiiarent- 
ly  inconsiitent,  wo  find  no  straining  to  reconcile 
then) ;  no  reluctance  to  take  a  full  view  of  unfavour- 
able appearances  ;  ni»  inclination  to  draw  the  same 

ioferences  from  opposite  facts.  His  argument  is  not 
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W*y  nuspcnded  on  a  cbnin  of  metaphysical  re.i>-onin^', 
I  whtcli  would  liavc  suliji-ctcd  it  to  the  r'lA  ol'de?truc- 
^"^^  tion  u  Boon  as  one  of  tlie  links  i;ivi-s  «jiy.  ih'  di- 
rects the  attention  of  his  reader  to  nuraerous  colum- 
nar supports  of  the  existence  of  a  God,  each  of  which 
i«  adcmiate  to  the  whole  office*  Each  inatiinco  tiA- 
6aeei  u  dedahreef  Aepoiiitotiaane;  ood  though 
his  instances  are  numerous  as  well  as  beautiful,  they 
are  evidently  only  partial  exemplifications  of  a  spe- 
cies of  eviiicnct,'  which  is  boundJL<s  in  extent. 

In  the  present  state  of  the  itiuiu'd  wi  ilil,  tfiis 
is  the  most  importiiu  of  Dr  Taloy's  woik?  ;  |)Oi- 
sesaing  the  best  tendency  to  rtt  bim  ll(■r^(^ns  wan- 
dering iu  the  mazes  of  scpi^tickut  to  tiirtt  stete  of 
thoi^t  wbicfa  ia  moat  fovourabie  to  Ute  uoe  ia^cofe* 
nwnt  of  the  huoion  character;  and  to  the  eataUiabo 
ment  of  that  state  of  mental  peace  after  which  a 
sense  of  our  weakness  natnriillv  k-atb  us  to  aspire. 

.After  its  publication,  Dr  I'aley  continued  to  take 
a  lively  interest  in  the  literary  and  scientific  discus- 
iiODS  of  the  day ;  especially  such  as  bore  directly  on 
the  great  interests  of  society;  buf  in  May  1805,  be 
was  subjected  to  a  violent  attack  of  his  complaint,  in 
which  all  reaiedieapto«cdiotiectinl)  «nd,  with  great 
tranquillity,  be  bmtfaed  fib  laat  at  Bishop* Wearo 
mouth,  leaving  a  family  of  four  sons  and  four  daugh- 
ters in  possession  of  ti  competent  fortune,  saved  by  a 
ijstematic,  though  by  no  means  a  niggardly  ecunomy- 
He  wrote  several  sermons  and  other  minor  pro- 
dnctloMt  less  known  than  those  above  enumerated, 
ate  all  oollcctcd  in  a  uniform  edition  of  bit 
and  w)U  be  fivmid,  on  examination,  worthy  of 
hia  fame,  and  aueocaaruUj  directed  to  the  aame  va* 
laable  ends  with  hts  more  celebrated  productiooa. 

(r.  k.) 

I'ALLAS  (Si\toN  Phteb),  a  distinguislicd  natu- 
ralist and  gLtv'rapherj  born  2'Jd  September  1711, 
was  the  son  of  Simon  Pallas,  a  surgeon  in  the  I'rus- 
aian  array,  and  Professor  of  Surgery  at  Berlin. 

He  received  the  earlj  part  of  hia  edacatioa  io  hia 
fatber*B  hooae,  and  hia  inatractora  bore  ample  teati- 

mony  to  the  rapidity  of  his  progress.  At  the  age  of 
6flccn  he  began  to  attend  medical  lectures,  and  he 
applied  so  cNuely  to  practical  anatomy,  that  in  17.">8 
he  was  found  ijualificd  to  deliver  a  course  of  public 
lccture.4  on  that  science.  In  the  same  year  he  went 
to  Halle,  and  became  the  pupil  of  Scgncr,  continuing 
also  his  studies  ofsoology,  aod  in  particular  of  ento- 
waakmy,  with  great  aaAhu^.  lo  17^  he  removed 
to  Gottingcn,  where  be  made  a  variety  of  experi- 
ments on  poisons,  and  on  other  active  medical  sub- 
slajicfs,  and  commenced  his  observations  on  paraiji- 
tical  animals.  In  July  \'j6o  he  went  on  to  Leyden, 
in  order  to  attend  the  lecturer  of  Albinus,  Gaobius, 
and  Musschenbroek,  and  at  the  end  of  the  same  year 
he  took  his  degree  of  I>octor  of  Phvsic.  The  foU 
lowlog  summer  he  proceeded  to  England,  principal- 
ly  with  the  view  of  completing  his  medical  education, 
altliough  he  devoted  the  greater  part  of  his  time  to 
the  active  pursuit  of  natural  history,  being  assisted 
and  encouraged  by  the  friendship  of  Peter  Collin.son, 
and  of  some  other  IJritish  naturalists,  which  procur- 
ed for  him  a  few  vears  at\erwards  the  distinction  of 
having  his  name  inserted  in  the  list  of  the  Foreign 
Membera  of  the  Rognd  Sode^,  at  the  aarij  ago  of 
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twenty  tliree.  lie  visited  several  parts  of  the  coajt  of  Win. 
En^'laed,  in  order  to  examine  its  marine  productions, '^N'^' 
and  his  Jove  of  natural  iiistory  enabled  him  to  protlt 
in  a  similar  manner  by  an  accident  which  detained 
him  some  time  at  Harwich,  on  Ut  fCtimte  tbe  CoDti' 
nant,  in  the  spring  of  17GS. 

Having  paid  a  vialt  to  hfa  OBttve  dity,  he  went 
again  to  the  Hagur!',  and  established  himself  as  a  re- 
sident there  under  the  patronage  of  Gaubius.  Un 
occasion  of  the  publication  of  a  miscellaneous  work 
on  zoology,  which  he  dedicated  to  the  Prince  of 
Orange,  he  proposed  a  plan  for  an  expedition  to  the 
Cape  of  Good  Hope,  and  to  the  Dutch  East  Indieir 
which  he  oArad  to  conduct  in  person  ;  but  elthoa^ 
the  proteflt  waa  cneonnged  by  GaoUii^  and  appror- 
ed  the  Prtnoe,  bit  fatner'a  fnterferenee  pteveoted 
its  c^u'iitiiTn,  and  obligij !  Mm  m  return  to  Berlin. 
His  hlml  uilcclion,  however,  wai  net  strong  enough 
to  induce  him  to  refuse  the  invitation  of  the  Empreis 
Catharine  to  Fetcrsburg,  where  he  accepted,  io  the 
year  1767,  the  appointment  of  Professor  of  Nataial 
History  in  the  Imperial  Academv  of  Sdenoea. 

Tba  first  few  months  of  hia  residenoe  at  St  Petera* 
bnig  were  employed  in  preparing  his  jSoologicat 
Oleanh^s  for  publication,  and  in  making  cataloguea 
of  some  collections  of  natural  history.  It  was  now 
that  the  more  active  career  of  his  public  life  was 
about  to  commence,  and  in  17CS  he  undertook,  in 
common  with  Falk,  Lepechin,  and  Guldeostadt,  tbe 
conduct  of  an  eitpedition  sent  out  by  the  Empreaa 
for  the  loiBt  pmpoaes  of  obacrriBg  the  transit  of  Ve> 
nnat  and  af  iomtigating  the  aatwalbirtory  and  geo> 
graphy  of  Siberia,  and  the  neighbotiting  countiiea. 
The  object  of  their  researches  for  the  first  summer 
was  tlje  province  of  Kasan,  and  the  winter  was  pas- 
.«ed  ut  Simbirsk  ;  the  next  year  ihey  examined  the 
shores  of  the  Caspian,  and  the  borders  of  Calmuc  , 
Tartary ;  they  returned  through  Orenburg,  and  pas- 
sed the  winter  at  Ufa.  In  1770  Pallas  crossed  the 
UiaUan  mouaiaina  to  CatharineDbon,  and,  after  ax* 
ambling  the  mbes  in  that  aeighboiMiood,  proceeded 
to  Tobolsk.  Tlie  ne.vt  year  he  went  to  the  Altaic 
mountains,  traced  tlie  course  of  the  Irtish  to  Koly- 
van.  ivcnt  on  to  Tomsk,  and  observed  the  natural 
freezing  of  quicksilver  at  Krasnoyarsk,  on  the  Yeni- 
sei, in  latitude  56^°  north.  He  proceeded  in  Marcli 
1772  by  Irkutsk  acro»  the  Lake  Baikal,  as  far  aa 
Kiatka,  and  returned  to  Krasnoyarsk.  In  1773  he 
viailed  Tan,  Aateacan,  and  Turitzin,  oa  the  VoJaot 
and  rettimed  to  St  raersbtirg  in  1774,  after  an 
?Lii  L  i  nf  six  years.  About  ten  years  later  he  waa 
roudi:  .«  member  of  the  Hoard  of  Mines,  with  an  ad- 
ditional salary  of  1 .  '  a  vf  .ir,  and  he  was  compli- 
mented with  the  title  of  a  Knight  of  St  Vlodimir. 
The  Empress  purchased  his  coliecUon  of  natural  his- 

afor  a  ptiee  one  third  ^eater  than  hia  demand, 
iDawad  Ubih  at  the  aane  time,  to  kaap  It  fa  hia 
possession  for  the  remainder  of  his  Yth. 

In  1794  lie  took  a  journey  into  the  Crimea,  and 
was  captivated .» ith  the  beauty  of  the  coantry  and 
its  productions;  the  climate  also  appearing  to  be 
such  as  his  health  was  supposed  to  require,  ho  ob- 
tained from  his  munificent  patroness  not  only  per- 
mission to  establiA  Utnalf  tbffe^  but  a  grant  of  m 
Jaige  and  fertile  «aiRte»  and  a  anm  of  lO^oOO  rabka 
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Pdhti  Co  aMot  him  ia  big  out£t.  ili:'  \v,u  thus  enabled  to 
'^'^  b«ild  a  little  palaos,  rather  than  a  country  iiuucc,  in 
jMdk  •  tuav^ler  bma  the  North  of  Kuro|>e  wb»  «ure 
l9Med*«  the  mMtobliginglioi^iBlitjr*  at  Dr  Ciarlw 
hat  aute  waO  known  to  tha  Eogfuh  raaidar.  It  afi- 
i>ears,  fio*t%*ct,  that  iJic  air  «a»  not  altogi  tlier  t\- 
crnjit  tVom  the  miutnsta.  which  art  ilie  caustt  v( 
paluiJ:i]  lever?  ;  and  lomc  ollirr  circuin^l;iiice»,  bC' 
udai  die  dj&tanoe  from  all  citiiatnl  t>o€i<;t^,  acere  to 
have  made  the  oM  age  of  Palla*  more  chcerleu  than 
he  had  anticipated  to  find  it,  in  the  independence* 
aod  lntiM|uilJitjr  of  bii  peUriarchal  ettablithinent  at 
AfcaMaheu  AbeatleayoanaAcr  thcfMriodof  Dr 
CtaHte**  ti«f«b>  he  oadertook  a  jour nejr  to  Bitlin  to 
p-iv  a  yt$it  to  hk  bnNher,  ud  died  then  1m  Septom- 

bcr  ISIl. 

Linnc  the  younpcr  has  L'ivtm  him  a  genus,  Voll't- 
tia,  in  his  Suppiemenfum  Pianlarnm  ;  a  compiimeot 
to  which  Ilia  unremitting  labour*,  in  every  depart* 
MM  of  Mtonl  Uitorjr,  bad  amply  cntided  bim» 
Hia  coliceljoB  «f  dried  pl«^  waa  purebaaed  by  Dr 
Clarke's  felloir  traTeller,  Mr  Cripp*,  nd  it  Itoir  Ib 
the  pomeasioo  of    r  Aylmer  Bourke  Lambert. 

1  he  £;ti:eral  character  of  I'rofesiior  I'ailas's  ac- 
quiretnents  appcAr.i  to  have  been  that  of  exliutt  and 
variety,  together  with  tidelity.  He  was  not  the  au- 
thor of  any  new  theories,  or  improved  tyttflCM ;  and 
it  hm  aometimet  been  obaerved,  ai  by  Mtttny  fat  hit 
ftwOwy  V^p^MUt  that  bwdaicriptioM  ware  MM* 

di>imction2 ;  but  ihil  ouiiision  ia  of  luch  a  nature  aa 
to  ^iiect  .1  compiler,  or  a  hot>k>makcr,  more  than  an 
actual  itudent  of  natural  history,  whoia  studying  tor 
bit  "K'n  improvecDt^t  only,  atiU  who  is  capable  of 
eaierio^-  into  a  detailed  Gxaminalk>n  of  the  objects 
ooocttned.  To  such  a  detail  the  principal  part  of 
PMbMT  Falbt't  works  have  relat<^  ;  and  it  is  im- 
yowiblo  to  enumerate  the  whole  of  hia  gteowiira 
•idKwt  flMking  a  pretty  exteniiTe  oettlogue  of  the 
praluctions  of  the  variou*  kin<{dinni  of  nature. 

\.  His  Di^sertatio  Itmn^tii idii  lie  Ltj'ctiu  yivcnldni: 
rnfrtt  V.iciiim,     Leyd.  17f>i*;  containing  a  sjhtema- 
tic  account  of  intcstincJ  worms,  is  said  to  have  haxti 
previously  published  in  another  tbrm  at  Gottingcn, 
•  dwrt  tiBW  beAft  he  went  to  Leydeo.   8.  We  find 
to  the  FliteMgpllMt  Tmuattiam  for  176S.  p.  63;  • 
Aert  note  Oa  the  CM  ohenad  m  Btrlin  the  pre- 
ceding winter.   3.  lo  the  TobuM  for  1766,  p.  186, 
a  d^cfiption  of  the  jaculator  fish,  or  Sciuenn  jtiti^ln- 
trtj  of  t!ie  Indian  Ocean,  which  catches  insects  by 
darting  drops  of  water  m  ihcni;  lliik  dL-scriptioii  is 
repeated  in  the  Sptcilepa  Zoo{<^ka,  t'asc.  8.  4.  Elcn- 
fMiu  ZoopAutorum,  8.  Hague,  1766;  containing  near 
three  bandnd  ^ociet;  Zlatob  hg  Boddaertt  with 
ignraa,  8.  ITtraett^  1768.  5.  itfiMcttiMt  Zo^ogka, 
4.  flague,  1766;  consisting  of  descriptions  and  dis- 
aections.     G.  Spiciltgia  Zoologica,  4.  lierl.  1767* 
lyso.    Of  this  valuiS>lc  collection  of  memoirs,  in- 
tended for  the  description  and  illustration  of  new  or 
little  known  species  of  animals,  there  appeared  in  the 
whole  14  fasciculi ;  some  of  them  were  published  by 
Professor  Martin,  during  the  author's  ab»euce  in  Li- 
beria,   Wefindfaoiaw  other  urtiuleitaaiatenatiiig 
toeoimt  of  the  mutk  wer,  of  ▼nfoaa  ipeciet  of  the 
nief '</■■■■.  aivJ  OP  t?if  difcrcTi?  -.nriaie-i      ■'.•71,  Hnr'i 
wild  ami  tame ;  the  latter  has  been  pubii^iicd  m  Lag- 
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listi ;  Oh  liujiian  and  Tartar  Sheep,  8.  Edinb.  1794.  PhUm. 
7.  In  %his  \.  Act.  Ac4id.  Ao4.  Car. ilL  p.  4£(^  Phlh'"^'* 
laenai  uu  Lga  ;  an  accottot  of  two  tpecJea  of  motb, 
of  which  the  icfnelet  we  without  wii^gs,  and  spoo- 
taneoddy  (ertite.  B.  A  variety  of  ini»ccllaneoui  pa- 
pers, by  Pdll.''.>,  apptarcd  \:\  tfie  ^tmhur.d  Magaziue 
Biiich  begnn  to  be  puljliilu  ci  nt  Ikrlin  in  17(57  ;  they 
chiefly  relate  to  the  /< 'd',  /  Ii>M,/rni  '  Sziaiit:)^. 
Vol.  I.  p.20;  to  Hifdalui*  U  r\tu\  in  the  abdomen  of 
ruminant  animals,  and  suppj^td  t  .i  bo  a  «pccies  of 
tMit,  p.  6> :  to  the  Birth  of  Pauaga  qf'  Siieria,  f. 
I4S  i  from  Heller's  Notei  ;  to  Finnia'a  euppoted  dia- 
COVMJ  of  the  (higin  of  the  lielcntnite,  p.  \92  ;  to 
•OUe  Feeidiantiet  of  lH*eU»,  p.  2V5 ;  to  a  Poison 
supposed  to  be  prepiired  in  Siberia  Irurn  the  Hitta  or 
nutiiatch,  p.  n  1  ;  to  ilie  EiL  o>  Mmae  Dner,  p.  382, 
frorn  Heller'*  papcri ;  and  to  the  use  of  the  kphondji' 
Hum  in  Kamtniiatka,  p.  411.  <).  CdUeti«mt  tMatiig 
to  the  Mongol  Tribes,  published  in  I776t  lod  lh0ir« 
iflg  that  thw  an  diathiafcaai  iha  Twmm. 

ia  IVotoMor  PkHat'e  contrOiittiom  to  die  Me- 
moirs  of  the  Imperial  Academy  of  St  Pctr  ri-hnrg  are 
also  very  numerous,  and  on  miscellaneous  eubjecic 
In  the  S'ovi  ('.itmm<nlarii  we  find  an  aeeomit  of  the 
J  utnJari*  FuHgo*a,  Vol.  XIL,  observed  neur  Wolo- 
dinicr  ;  Lepus  fmsillu*,  aod  Fouil  Bone*  of  Hiberia, 
Vol.  XIII.  ;  Qtmdrupedt  a»d Birds  observed  in  176g, 
VoL  XIV'.  i. ;  ]{i mains  t^f  Ksotic  Animals  in  NartK' 
tr»  Anm,  VoL  XVIII.,  e^wiiaUjr  the  tkull^  .  f  tho 
rMneoerot  aad  tbalraibloi  Tttnoarenafm,  /  yuas 
ktmionns,  and  Lacerta  apoda.  Vol.  XIX- ;  the  last 
also  in  Geneetk.  Jaerhoek.  II.  In  the  AHa  for 
1777,  \\,,  An  Account  of  the  l  eeth  of  mi  Lnknoivn 
Animal,  like  those  which  have  been  found  in  Cana- 
da ;  Ohservationtf  from  Camper's  Letters,  on  a  Myrm 
mecophaga,  and  a  Didclphis  ;  and  Equus  awttu,  ia 
tho  wild  state.  In  the  volume  for  1779,1!.,  a  Dsc 
seriptiom  i/^PIaiiti  peculiar  to  Sifirria  Capra  Cau- 
ensien,  tho  in  LiehMobcrg '«  Mn;;  ^ i ri ,  11 .  For  1 7  80, 
I'lrt  t.,  Giilt'opitficcun  ;  ,  .  I'art  ii.  Un  the  ya- 
* '  iliaui  of  Aiii'mih  ;  und  ]J>u<i)ihit  (jruihyura.  For 
1781,  Part  i.,  /V/.m  wn»u/,  a  n<'w  .Asiatic  species  of 
I-'elis;  ii.,  On  *mtf  Sjitcies  of  Sorex.  la  the  volumo 
for  1783,  Nexu  Species  ofltehnt  and  ]TM^  0»  »me 
mm  Marine  ProdnOime, 

11.  The  OfiwrMfjoNf  nr/«  Formation  det  Mm* 
AWMft  tt  les  ChttHgemens  arrivSt  an  (Volte,  partiai- 
lifrement  <)  I'fgard  dc  t Empire  Russe,  published  sepa- 
riu.  Iy,  4.  Pitersb.  1777.  were  also  inserted  in  the 
Ai  lii  ui  the  Academy  for  1777,  having  been  read  at  a 
public  sitting  before  the  King  of  .Sweden.  A  trans- 
iation  of  this  discourse  is  inserted  in  Tooke's  Ruttian 
Empire,  and  some  remarks  on  it  are  fbimd  in  tlie 
yoenia^  de  Pkysipie^  VoL  XIII. 

19.  The  aott  cnnatderalile  of  tlie  lepaiate  poliii- 
-cations  of  Pallas  was  the  account  of  his  travels,  en- 
titled Reise  durch  vertchiedene  prminxen  f/r?  lius' 
sischen  Reichs,  3  vols.  4.  Peter-burf;,  I'm  'j; 
French,  8vo,  8.  Par.  J803  ;  E:i^/iJi,  'I  v.  i.  London, 
1S1'.2  ;  a  work  of  the  higliLSt  authority  in  geography 
and  nutural  history.  IX  h  was  in  the  course  of 
thes42  travels  that  I'allas  observed  in  Siberia  an  insu* 
lated  mast  of  aattw  area,  wiiicb  Iw  dawribod  ia  » 
paper,  addreewtf  to  the  Boyal  Sodety  of  Londeo, 

and  printed  in  the  Philoiophicu!  Trrt':  --[  'ions  for 
p.  Sa^'t  a  subatance  which  has  bccumc  the 
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P^iM    subject  of  many  discussions,  from  its  resemblance  to 
^ll       some  of  the  specimens  of  well  ascertained  aerolites: 
the  author  meotioiis  also  the  remaiiu  of  aa  unmine- 
jOkeA  rUnooeroib  wbidi  had  bMoi  fbuad  in  the  i — 


14.  In  tbo  Badtaftigungai  NdlwfintAenden 
Treunden,  published  at  Berlin  about  1777,  we  find  a 
letter  on  the  Acipenter  rulh^ns,  or  Sture;eon,  Vol. 

II.  p.  532,  and  An  Account  of  a  Monstrous  Ilarse, 
Vol,  III.  p.  986.  1.5  S;>mc  Mineralosical  Ohser- 
tulioMS,  a(idrn.«sid  to  Horn,  arc  published  in  the 
Rohmische  Ahhandiungcu,  Vol,  III.  p.  191.  l6.  In 
the  Swedish  Handtingar  for  1778,  we  have  the  Al^uda 
MMSffltica.  «nd  the  Stumu  Daairieut ;  the  Ana* 
gbeSmu,  in  1779- 

17.  Noita  species  Gtirtum,  4.  Erlang.  1778.  18. 
Icones  Inseclorum,  prassertim  Jiottiat  Siiiriaqnei  ib 
Erlang.  J781.  \'.).  Enumninio  PUadunsm  PrteOfH 
a  Dmiil';lf',  ^-  I*cten>b.  iTcSi. 

20.  Another  channel,  in  wiiith  a  rnrTii]r  r  of  Fal- 
lal's most  vatuabie  ciisays  appeared,  is  the  work  en- 
titled NoK  Nordische  Bcytriigc,  which  he  published 
at  St  Petersbuncand  Leipaig,  io  1781  and  the  fal- 
lowing  yean.  The  BHMt  rcoMilcable  of  the  taMeeta 
nf  thi-^e  are,  A  ^reat  Exolie  AmmiA  Jmmd  im  Katan 
in  the  year  ITT'i  ;  On  the  Migration  of  the  tVcler 
Rat  on  the  Volga,  and  Oln.'i  miiuus  on  Tit  nur,  Vol. 
I.;  Further  Remarks  on  I'aiuir  ;  On  Anuriran 
MonkeuSf  bred  ul  Si  I't:lcri/,urr  ;  On  the  A}  den  he- 
tioM  i  On  the  Culex  lanio,  someiimes  fatal  to  CsUtle  ; 
Qn  lUe  PhaUingium,  or  Scorpion  Spider  ;  and  On 
Cof^  Idmtdf  tathtSea  ^  KmOthaUut  VoL  il.; 
On  7W  Birdt!  and,  Om  A«  L^adhr  Stout,  Vol. 

III.  ;  On  a  Cross  ef  tht  Bktde  Wi^  wUh  the  Dog; 
On  a  Mine  ;  On  ike  Oriental  Turjuoi*  ;  and,  Mine^ 
ralogicnl  Novelties Jrovi  Sif>rnn,  Vol.  V. 

'21.  In  the  Physiuhe  Arbeilen  of  Vienna,  wc  have  a 
geological  Essay  on  the  Orography  of  Siberia,  Vol.  I.  i. 

S2.  F!ora  Jf&mVfi,  f.  Vol.  I.  Petersb.  178+;  II. 
l?88j  pubiiKiied  at  the  expense  of  the  Empress. 

S8>  Tableau  PAyujue  et  ■Tap^ra^timu  da  la 
Taaridt,  4.  PMenb.  1795 ;  Gemiaii  in  N.  S.  B^- 
trdge,  VII.  A  work  derived  chiefly  from  tlie  obser- 
vations made  h\  the  author  in  bis  travels  nf  1792. 

2(.  .\  Mnnigraphy  of  the  AthtigaU  umntwotA 

hy  some  of  hk  biographers. 

"2  5.  He  edited  also  Guldcnsliidt's  Reisen  durch 
lUusland  und  in  den  Caucasischen  gebirgen,  2.  v.  4. 
Petersb.  1787-1791-    26.  He  also  compiled  and  ar- 

raagod  th«  tvo  lim  aod  imtt  valuabl*  of  the  km 

vobimee  of  the  Vomtmlaria  CamparaHwi,  4.  Petenb. 

I7ST;  ill  "  Iiit  ii  he  attcmpleJ  to  make  some  improve- 
ments in  tlie  Ru2,s,iau  oflijography.     Sec  Lan- 

[Coxe's  I'ravds;  Clarke's  Travels  ;  Tooke's  Rus- 
tian  Empire;  Hallcri  Bibliotheea  Anatomiea  ;  Aikin's 
Qamm  Biography,  Vol.  X.  4.  Lond.  I8i5.  ChaU 
ma^aUiographical  Dictionary,  Vol.  XXII  I.  S.Lood. 
1815.  Dryaadivt  BiUhtAem  Baabiama.^ 

(i.  .s.) 

PANORAMA. — A  I'llnor.inia  is  a  pic^ur-j  tlrawn 
00  the  interior  surface  of  a  larj»c  cyiinuci,  repre- 
senting the  objcctji  i!i  I  in  tie  ceen  from  one  sta- 
tion, wlicD  the  observer  directs  his  eye  succc^- 
■iTcly  to  every  point  of  the  horizon.  A  picture 
drawn  on  a  vertical  plane  in  tbe  nsiwi  waj  iadudet 
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only  that  portion  of  the  sphere  of  vision  that  can  Vmmt, 
be  seen  from  one  point  opposite  to  the  picture,  -*~ 
without  turning  tiie  eye;  this  portion  may  com- 
prehend about  60  degrees  of  the  horizon.    There  Pioanm 
are  compcksiiiona,  oomprebending  the  viaible  beau>?°^Nl* 
sphere,  and  sooetiiDe*  nearly  IM  whola  fpheie  «|"'F*> 
visuHi !  in  tb6M  (Hnipoibi(Nia«  oM  easneeted  scene 
it  reprennted  on  Ae  {vterfor  anrfiwei  of  a  polyhe* 

dron,  or  of  a  curved  solid,  the  point  of  sight  being 
in  il)e  centre  of  the  pcl^hcdrou,  and  the  t)e  being 
turned  round  nn  Uf>  centre,  to  each  of  the  surfaces, 
in  order  to  view  the  whole  scene.  Of  this  kind  are 
the  gnomonic  projection  of  the  sphere  on  the  interi- 
er  Mirfaces  of  a  cube,  and  several  pictures,  in  which 
I  connected  subject  is  represented  on  the  ceiling 


and  die  (idea  of  arbom ;  nieb  aa  tbe  pictnre  of  Jnpitar 
MnrinatTng  the  Glantt,  bf  JiiNo  ftomano,  on  the 

walle:  ar^d  hemispherical  ceilin<;  of  a  round  room  in 
the  Palazao  del  T,  at  Msinlua;  or  the  architectural 
representations  and  ornaments  in  R^iphael's  loggia 
in  the  Vatican.  Objects  arc  also  sometimes  project- 
ed on  the  interior  tnr&ce  of  a  sphere,  the  eye  being 
placed  in  tbe  centre ;  as  in  a  large  hollow  sphere 
whb  the  constellations,  which  was  constructed  at 
Pembroke  College,  Cambridge.  These  projections, 
where  the  eve,  remaining  in  the  point  of  sight,  b 
turned  round  on  its  centre  to  view  tlis  different  parts 
of  the  picture,  are  formed  on  the  Stime  principle  as 
the  panorama. 

Tbe  c}liodricai  surface  is  the  most  convenient  forC^ 
panoramas  of  landscapes ;  and  the  specific  employ'* 
ment  of « large  CTlindrical  surface  for  rmeacnting 
lha  landaeape  oP  the  whole  drcle  of  (be  boriion,  w 
the  invention  of  Mr  Barker,  who  brought  (he  pano- 
rama into  use,  and  still  continues  to  exercise  his  art 
The  cylinder  on  uhich  the  panorama  i.i  painted  is 
commonly  about  60  feet  in  diameter.  The  projec- 
tion or  perspective  of  a  panorama  is  formed  by  ima- 
ginary licics  drawn  from  different  points  of  the  sur- 
rounding objects,  to  the  point  of  sii^ht  in  the  axis  ot 
the  cjlioder.  The  inteciectiena  o^  these  lines  with 
the  cylindrical  rarfaoe  rorm  the  corresponding  pointa 
in  the  p.moramic  picture.  UTiere  the  pieture  is  pro- 
jected on  a  plane,  as  in  common  perspective,  and  iu 
the  gnomonic  projection  of  the  sphere,  tbe  cones 
formed  by  imaginary  lines  or  rays  passing  from  the 
point  uf  sight  tu  the  different  objects,  are  cut  by  the 
plane  of  the  picture ;  conscquentij,  the  sections  beii^ 
nmed  by  a  plane,  are  curves,  oT  which  the  curva> 
tore  il  anrajrs  linpla.  In  the  panpcciive  of  tbe  pa- 
norama, where  die  pietdni  conrista  of  the  inteiaMS 
tion  of  the  vonvs  nl  ra}  .'.  by  a  cylinder,  these  inter- 
sections are,  in  m.'\ny  the  cases,  doubly  curved 
curves.  When  the  picture  of  a  straight  line,  which 
is  neither  i>arallel  to  the  liorizon  nor  to  the  axis  of 
the  cylinder,  is  drawn  on  the  cylim'.er  of  the  panora* 
ma,  the  picture  of  tbe  line  is  pert  of  an  ellipse,  be< 
eanae  Ae  oUiqae  section  of  a  rfgbt  cylinder,  br  n 
plane  postbg  through  the  axiij  ia  an  ditpse;  when 
the  cylinder  it  developed  and  unrolled  on  a  plane 
surface,  this  ellipse  become^  i)m  curve  called  the 
sinical  curve.  The  projcctiuu  ns  lines  on  the  inte- 
rior surface  of  a  cylinder  is  also  employed  in  draw- 
ing Mercaior's  charts.  But  in  the  projection  of  the 
paiiorainaj  the  field  extends  only  a  few  degrees  above 
and  bdow  tbe  borisoO|  whctcas,  in  tbe  prvjectiona 
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of  liH  ipbere,  the  field  extendi  tuny  degrcM  on 
each  mi»  of  the  pUoe,  which  ii  Bt  nght  u^glM  to 
•f  Ike  cy  Nader,   in  drawing  a  pinonw. 
at  welt  It  In  drawing  a  ptetafe  on  a  plane,  th«  hoti> 

irr.::il  (i;  .:lcg  I>L'twccn  ditfiri  i  t  nbjccts  may  be  ob- 
served by  a  pinne  table  or  ll«c*«>iliililo  ;  aiul  the  i-lcva- 
tiod  of  ihc  i>bjt-cl»  above  the  horizon,  nr  their  liv- 
preuion.  ta^y  tkiao  be  obterved  by  tito  th<*odolii« : 
the  horisontal  angles  are  to  be  laid  down  by  Mtting 
dr«n  graduMed  borizoa  «f  tha  qrUndricit  pio- 
laM  Ike  aanber  of  d^ivea  dbmwdt  llw  vaMari 
m^t*  M  the  cyliodar  ai«  the  langMla  of  the  anglct 
ahwrfed.  the  radiat  being  the  MaidiameMr  of  the 
cylinder.  (t.) 

PANTOvi  R  A  I'H,  an  instrumenf  co!Hri»*d  for  «h© 
purpose  ol  cii[>yin^  drawiii;;*,  .so  thai  thi-  copy  may 
either  be  of  the  taiae  »ize,  of  ■  greiUer,  or  of  a 
Jen  sixe  than  the  original.  It  consbu  of  four  more- 
able  rulera  fixed  together  by  fitur  plvota,  aod  feraii' 
I.  At  the  esivamt^  of  eee  ef 
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■akaaat's  Qeodetie,  docf  oat  diAnr  in  prio*  fHniognpli 
Ilia  ooMBOB  faatqgiepli.  (t.)         *■  ' 


mg  a  parallelogram. 

these  rulera  prolonged  is  a  pnint,  which  ii  drawn 
over  the  lines  of  the  original  drawing,  whilst  a  pen- 
cil, fixed  at  the  uikI  ot  .inotliLT  brum  ii  ol  rfie  insini* 
meot,  traces  on  ptipcr  the  line^i  ol'  tiic  cipv.  The 
pencil  ij  placed  in  a  hollow  cylindrr.  .ii  'l  n  t^  Lii^  lir  is 
added  on  the  top  of  the  pencil :  by  tbu  na«ani>,  tlic 
point  of  the  pencil  ia  aiada  to  prew  on  the  p^pt  r 
wkb  the  Ibrca  te^aiiite  Cor  dravtag  the  liaea.  'ilw 
iaprtweBiePtB  in  the  coMtmetloa  ef  difl^et  parta 
of  the  pantograph  describe  J  in  tha  Memnirei  de  I' Ac 
dci  tiaenctx.  171  i,  have  been  i,'encrally  adopted. 
f^The  paotograpli.  howt»cr,  is  imt  tound  convenient 
in  practice;  and,  for  ciie  purpo»«  of  copying  map*, 
plans,  and  other  designs,  artist*  most  comnaonlj  em- 
ploy the  metliod  of  dividing  the  original  design  iate 
a  number  of  squares,  and  the  paper  on  which  dM 
pj  k  to  be  BUkde  into  the  same  auaber  ofaqnafM 
this  ii  done,  they  copy  the  Knee  coatanted 
within  each  ^qii.ire  of  the  original,  so  as  to  form 
•  sioBflar  fijcure  wittiin  the  corresponding  square  of 
'^^"V'^ilio  rciicula  which  (ovtr-.  the  copy.  When  the 
drawing  consist*  of  straight  lines,  a  reduced  copy  ia 
acctiratcly  made  by  means  of  an  iaoaceles  triangla^ 
in  which  the  baae  is  to  the  side  aa  any  Una  ef  tbe 
copy  ia  to  the  corresponding  line  la  the  erij^naL 
By  setting  oif  with  the  compasses  any  line  ot  the 
original  drawing  on  the  sides  of  the  triangle,  the 
bxsf  which  coroplctc-s  the  triangle  is  the  tenf^th  of 
tbe  corresponding  line  to  be  l;iid  down  on  the  copy. 
The  same  operation  is  pcrfo-  nied  by  the  sector. 
If  a  drairiag  ia  to  b«  copiedj  of  the 
aL  smbout  dbniiHitioa  or 


colafgeoiaBt(  co' 
maally  trace  'die  eoff  eo  oiled  paper  laU 
tbe  original,  or  on  the  transparent  papier  it 

gtiimtiuvr  (mar«)i-i;in':,i paptr),  made  in  France. 

A  pantograph  lia-  Im  i  n  made,  consisting  of  a  rod, 
placed  vertically,  iml  t  irning  round  a  fixed  point  in 
fta  length,  situated  [K  t  .secD  its  upper  and  low^r  cx« 
tremity:  ihu  [  <  r  <  1 1  of  the  rod  being  a  point 
iHbtcii  it  coodocted  by  the  hand  over  tbe  linrn  of  the 
oriigiael  drawing  I  tbe  lower  end  of  the  rod  being  tbe 
pencil  which  traces  the  copy  on  poper.  An  in«tni« 
aseat  apoq  this  principle  taioaetiaei  used  for  draw- 
ing the  profile  of  Uie  faca^  Ib  Older  to  ibna  amall 
portraiu  or  silhouettes. 

Tfae  InitrtaDent  called  MicngnfA  and  Frowp^ 


A  my  iagaaieoi  imtaWBeot  for  copying  drair. 
iags,  either  upon  a  reduced  or  enlarged  scale,  baa 
been  lately  invented  by  Mr  Wallace,  Professor  of 
Mailicm.itics  in  the  University  "f  n<linbarph.  Of 
llii*  m*ir\inient,  which  i:iay  be  liily  introduced ttllder 
the  prcM'Ht  head,  though  diKerin^  in  nitme,  WO  hMV 
been  favoured  with  the  following  descriptioo. 

U  ia  •  fiKt  well  known,  that  artists  oS  various  de- 
acrfftaooa,  irfio  have  iircqnent  oceaiiaa  to  inniate 
original  deaigna,  have  long  Mt  tbe  want  of  a  coo- 
veoient  mathematical  instrument,  by  which  a  copy 
may  be  made  with  neatness  and  expedition,  that 
^h^lII  have  any  jjiven  [iroportion  to  the  original.  The 
I'iintnrrnph  iH  the  only  innlrument  thai  ban  been 
hitherto  employed  ;  hut  although  correct  and  plnu- 
sible  in  theory,  in  practice  it  is  foiuid  to  be  so  very 
iaiperftct,  thai  tbe  aitiat  bardly  ever  thinka  of  nudt- 
lagaaeofiL 

A  cenaideration  of  tbe  awnlial  aervfce  that  wonM 
be  rendered  to  the  graphic  art,  by  a  copying  instru* 
ment,  which  should  be  at  once  simple  in  its  theory 
(in. I  I  asy  in  its  application,  induced  Mr  Wallace  to 
turn  his  attention  to  the  subject;  and,  in  tbe  sum- 
mer of  IRJl,  lie  produced  the  model  of  a  c()[)ying 
tostrument.  which  he  has  rienominated  an  Eido- 
OAAPii  (from  and  yfifti).    The  instrumenl^ 

and  its  application  to  tbe  coftying  of  a  gioait  vanelj 
of  subjects,  baa  been  ahown  to  engineeca,  engmme, 
and  other  competent  judges  in  London  and  in  Edin- 
burgh, end  their  opinion  of  its  utility  has  been  such 
as  to  leave  no  di>ubt  of  iie  immdaMilj  AiUlling  the 
views  of  the  inventor. 

Ihe  iiMtnimt  la  rtuwaeiad  m  thii  Bgaret 
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FMtognpli     The  bettm,  A  D,  which  is  made  of  mahogany,  ilidcs 
Jl       backwnrJ  and  forward  in  a  tod^t,  C :  ihu  socket 
,  turns  on  a  vertical  axis,  supported  by  the  f  ukrum  D, 
which  stands  on  a  table.    There  is  a  slit  in  the 


a  table,  inero  is  a 
I,  through  whieh  the  axis  of  the  socket  passei^ 
•0  tl»t,  «hea  Ihe  beam  slides  in  the  socket,  a  poi^ 
tioB  of  itjMNWon  each  sideof  tiMMUM.  Themaie 
two  cquM  «b«ds,  E,  E,  beloir  tbeb«M,  whSdi  tam 
on  axrs  that  pas«  through  pipes  fixed  at  A,  B,  near 
its  extremitii  s ;  and  u  steel  chain  pa-«,He5  over  the 
whe^-ls  as  a  band,  by  which  a  motion  of  rotation  may 
be  conioiunicated  from  tlie  one  to  the  other.  There 
are  two  armt,  F,  V,  which  slide  in  sockets  along  llw 
lower  face  of  (die  wbeeb»  Jutt  under  their  sea- 
tittai  at  the  cxtreni^,  G,  ef  one  mm,  tliere  b  n 
metal  tracer,  with  a  handle  attached  to  it,  by  which 
its  point  may  be  carried  over  the  lines  in  any  design ; 
»nd  at  H,  the  extremity  of  the  other  arm,  tliere  is  a 
black-lead  pencil  fixed  in  a  metal  tube,  whieh  is 
ground  to  nt  so  exactly  into  a  pipe,  as  just  to  slide 
up  or  down.  In  usiing  Uie  instrument,  the  pencil, 
to  lie  tnb^  h  raised  by  a  thread  which  passes  over 
•  pidle^t  and  it  deacenda  egeia  by  a  weight  whb 
woidi  It  it  leaded. 

From  the  perfect  equality  of  the  wlicrls,  it  is  easy 
to  see  that,  if  the  arm?  attached  lo  them  be  placed 
parallel  in  any  one  position,  they  will  retain  their  pa> 
rallelism,  althou^i  otm  of  the  wheels,  and  conse- 
quenily  both,  be  turned  on  their  centres.  Suppos- 
ing, now,  that  BC  and  AC,  the  part*  into  which  the 
axit  it  divided  at  the  centre,  have  any  propratioo 
wlwlever  to  each  other,  if  the  distaooet  «f  tha  tnk 
eiag  point  G,  and  pencil  point  H,  from  Ae  coitm 
of  their  wlicf !  l  .ivi  the  very  same  proportion,  then 
it  follows,  from  thi;  elements  of  geometry,  that  the 
tracing  point  (i,  the  centre  C,  ami  the  pencil  point 
H,  will  be  in  a  straight  line ;  and  further,  that  C  G 
and  C  H,  the  distance  of  these  points  from  the  cen- 
tre, will  have  to  each  other  the  constant  praportioa 
ofCBtoCAtarofEG  to  AH.  Such  bewg  dm 
floomeirieal  praperty  ef  tba  Sidograph,  if  eaj  aub- 
j»et  to  be  copied  be  fixed  lo  the  table  on  which  the 
iDStrutnent  8ta:  .  ;i:ul  tlie  tracing  point  be  carried 
over  every  line  oi  the  de*ign,  the  pencil  point  will 
trace  a  copy  in  all  respecU  similar  to  the  original. 
To  facilitate  the  adjustment  of  the  io^trumeut,  so 
that  the  copy  nay  have  any  civen  ratio  to  the  origi- 
nal, there  are  acalaa  of  equal  partt  on  tlie  beam  and 
the  two  anna:  By  tbcee  mid  veniien,  botb  bdvei  of 
tba  beam,  and  eqnal  length*  on  the  arms,  arc  each 
divided  into  1000  equal  parts,  and  at  certain  in- 
tervals corresponding  mi  i  i  r  an  marked  on 
them.  By  means  of  the  scales,  when  any  ratio  is  as- 

aH|wd»  the  adjwtBDWt  b  made  witboot  tike  leait  dia- 
cwty. 

To  avoid  any  derangement  by  the  chain  slipping 
en  the  wbeel%  dMta  are  damps  at  K  and  K,  which 
hold  it  fiMt  to  lha  wfaedt  at  poiou  it 


qqHt  thcln.^  Huf  an  alackenad  wImb  tba 

nenl  it  edjutted. 

The  inventor  has  committed  its  construction  to  Mr 
R.  D.  liatc,  philosophical  in;«trument-makef,  Poultry, 
London,  from  whom  it  may  be  obtained. 
PAOK  (MuNco),  tbe  moat  illuatrioat  traveller  of 
age,  waabomal  Favldiieb^  near  8al- 
8 


V  A  n 

kirk,  upon  tl;e  1  OtU  of  .September  1771.  His  father 
occupied  tlie  farm  of  Fowlshiels,  under  (lit  Puke  of"" 
Bucclcugh.  lie  appears  lo  have  bestowed  uocon> 
mon  attention  on  the  education  of  his  cbiidicn. 
He  even  enpiojcd  a  tutor  to  reaide  in  his  hooie, 
an  aspenea  wblcb  iben  ctpeelalljr  was  suf^oted 
to  exceed  Oe  mourcet  of  an  ardiaarjr  fatmer. 
Yonng  Pitric  made  a  good  figure  at  school.  Hu 
general  deiiiei»n  >ir  v  :ii  reserved  and  tfii>  inhtful  ;  yet 
occasional  sparktj  oi  ambition  broke  iotih,  indica- 
tive of  that  adventurous  spbit  which  lay  c  in  '  iji  d 
under  a  somewhat  cold  exterior.  Ibis  thoughtful 
disposition  led  his  friends  to  consider  the  church  at 
the  profetsion  bett  tutted  fo  hit  chaiactert  bat  ae 
he  blintelf  praAmd  tba  aaedicai  Una,  bk  widiat 
were  acquiesced  in ;  and  he  spent  three  jeart  at  the 
University  of  Edinburgh,  in  the  studie*  neceatary  (o 
that  profession. 

At  Edinburgh,  Park  studied  with  ardour  and  suc- 
cess ;  and  he  in  particular  imbibed  a  fondness  for 
botany,  which  served  strongly  to  give  the  colour  to 
his  future  life.  It  strengthened  his  natural  cnnnoc*. 
tioB  wilb  hit  lirother«in-law,  Mr  Jaowt  Dicktoo^ 
who,  BOtwHIiataDding  many  dindvnMget,  attafned 
such  skill  in  tliat  science,  that,  on  going  a^  a  gar- 
dener to  Hammersmith,  be  obtained  a  large  share 
of  the  patronage  and  favour  of  Sir  Joseph  Banks. 
This  connection  induced  Mr  Park  to  repair  to 
London.  He  wa.i  introduced  lo  Sir  Joseph,  who 
was  so  much  pleased  with  bim,  that  be  obtained  for 
him  tlic  appointment  of  asststantaurgeon  to  the 
WoHMter  East  Indiaoaa.  In  thit  capaeiqr  Mr 
Parle  made  a  voyage  to  Beneoolen,  where  1m  made 

fotne  collections  and  oh  rrvrit.nn^  in  botany  and  na- 
tiiial  hi^tor}',  which  were  Bubmiticd  to  the  Linnean 
Society,  and  an  account  of  them  prinlad  In  tba  tiklfd 
volume  of  their  lyatuacliotu. 

The  African  Association  were  now  anxiously  look- 
ing for  a  toccettor  to  Major  Houghton,  their  im.. 
fhrtnnate  n^deaaiy,  who  had  perished  in  the  at* 
ten^>t  to  penetrate  to  the  Niger  and  Tombnetoo. 
This  opening,  though  foreign  to  any  of  Mr  Park's 
former  pursuits,  uxcLptthat  of  natural  bistorj',  was 
iminediaiely  embraced  by  him  with  an  ardour  which 
showed  how  congenial  it  waj  to  the  character  of  his 
mind.  Without  hesitation,  he  offered  binweif  for 
this  arduous  and  peiilaua  earnco,  and  being -sup- 
ported by  the  recewiBwdatiett  of  Sir  Joteph  Banki, 
waa  at  once  woepted. 

Park  ^nt  about  two  years  in  and  near  LoodoSt 
acquiring  the  qualifications  necessary  for  hfi  mia- 
sion.  In  May  17!I5  he  set  sail,  and  on  the  2Ist  of 
June  following  arrived  at  Jiilifreo,  near  the  mouth 
of'  the  Gambia-  Arter  copending  some  months  with 
Dr  Laidicy  at  Piiiauia,  in  acquiring  tho  Maadingo 
-  language,  he,  on  the  2d  December  1 795,  departed 
on  liit  grand  aneditioiu  It  would  be  vaiy  tapaf* 
fluoot  to  enter  here  tnto  a  detail  of  evente  eo  |a> 
ncrally  known,  and  which  excited  so  deep  an  m- 
terest,  an  his  captivity  among  the  Moors — his  al- 
most miraculous  escape— bit  ditcovcry  of  the  course 
of  the  N  iger — of  the  African  capital  of  Sego — hit 
journey  through  Bambarra,  and  the  train  of  peril  and 
difficulty  thro^di  which  he  effiscted  hit  return.  Ho 
aiiiftdi  aAir  toe  laigth  of  bb  abtaooeb  wd  the 
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want  of  ntdScfBce  (opecttng  him,  h»d  imAf  «<• 

^tinguiahed  all  hopes  of  hw  f  iitiy.  HencMng  I.  iii- 
don  e«rly  in  the  morninp  of  ("liristuiai  IT!>7,  'le 
went  to  pA*i  the  time  bJorc  bn  akf^isC  in  liu'  },'.ir. 
dexu  of  the  linitili  Mweuni,  whcrtfi  by  m  tiiiguiar 
chjnce,  be  tnct  Mr  Dickton,  who  etobrtced  liii 
ftiend  u  one  returned  frtxa  the  grave.  An  txtttut- 
diniiy  isterwt  in  bit  Mhrentuna  wm  iaoMdittBlj 
adted  tmtog  ihe  African  InstitutiiMk,  kt  friendi, 
and  the  ptdiNc  in  gci>eral.  Major  Keanell  Anw  u|> 
ar.  iiiijjoriant  Memoir,  ihowing  the  nt  w  tig!it  tlirown 
hy  journey  upon  African  geo^raphj,  wliich,  witli 
no  abstract  ol  liLi  Narrative,  by  Mr  Uryan  KdwanlH, 
was  speedily  offered  to  Mtisijr  tbe  curiotity  of  the  pub- 
lic In  the  spring  uf  1799  Mr  Park  pre««nted  the  pub> 
lie  with  afoll  NamtiTefrooi  bitvm  pto.  Mftjor  ma- 
iMir«MaBttirww  appnided,  ni4  kcooMmble  pirt 
of  Mr  Edwards'*  abauact  waa  incorporated  verhatim  ; 
upon  which  circumstance  alone  aecnu  to  have  been 
b  1.  r  tj  j  rumour  of  tli»t  gentleman  having  been  lUe 
i»«_tL.j.i  writer  of  tfic  volume.  The  work  was  read 
with  an  avidity  proportioned  to  the  novelty  and  irn- 
poTtanoe  of  toe  iofonDatkiD  awiaimd  in  ic,  and  to 
the  iatwoifaK  Mod  MraetMe  naiimr  la  wbiebtta 


Having  finMied  tliii  tnlc,  Mr  Piric  wwom  to  ham 

rcaolved  to  retire  info  domestic  and  prnfe-wituml  life. 
In  1799,  he  married  Miss  AaJctitoii  of  Selkirk, 
daughter  of  the  j^eiillcman  with  whom  he  had  served 
his  a{^«*Qiic«ship  as  a  surgeon.  In  October  I  SOI,  be 
embraced  an  o|^rtunlty  which  oflcred  of  coauDeae- 
ay  a  profwiiand  «ucer  at  Peebles,  and  soon  fcimd 
UaMiria  te^eetaUa  pnoliov.  '  His  situation  ae«m« 
cd  Boir  Mfleieiitljr  coaifiirlable,  being  happf  m  do* 
nettie  life,  pOMened  of  competence,  and  aomMnded 
by  a  rtsfrcctable  xocicty ;  but  his  active  mind  n  xs 
uoi  lu  be  80  KAiisiied,  and  was  secretly  panting  after 
a  bigber  sphere  of  exertion. 

laoptntant  as  were  his  discoveries,  their  effect  iiad 
been,  not  to  satisfy,  but  to  excite  &till  farther,  the 
piUic  carKMiqr>  tiie  eouiae  of  th«  N^er  diroagb 
dte  unkiwini  and  oramd  pwta  of  die  eontineBt 
Could  not  ftp  to  excite  peculiar  interest.    This  was 
strongly  leH,  not  only  by  tbe  scienti6c  world,  but  by 
Mme  intelligent  meroben  of  administration,  who,  on 
the  conclusion  of  the  peace  in  Khoi,  dctermioed  to 
fit  out  an  expedition  on  a  great  scale  to  effect  the  dis- 
corerj  of  tbe  terminaticn  of  this  great  river.  Tn  au- 
tnuB  180S,  Lord  Hobart,  now  Earl  of  Buck inglium- 
^itt,  wbo  waa  then  Colonial  Secretary,  offend  tba 
wuiuiiud  of  It  to  Mr  Park,  who,  though  he  ailed  a 
=?nrt  Inti  r  ;;l  to  consult  his  friends,  seems  never  in 
hii  O  '  n  iijiti  1  to  have  hesitated  as  to  its  acceptance. 
To  d)  >M  wli  I  represented  tohimihc  dangers  to  be  in- 
curred, he  urged,  that  tbe  hartbbipa  atteodant  on  the 
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oberart  Okerdia  of  bh  proftasion,  his  journeys  to  die* 

tint  pritients.  !>is  lonp  and  solitary  ridt.s  over  "  cold' 
aad  lonely  ht.tti'-,"  nnd  over  "  glooiny  hillj*,  u«<aiU 
cd  by  the  wintry  tcni[ie»t,"  wduld  tend  us  eH>- 
tually  to  sl)ortcn  life  as  the  journey  now  in  contttm- 
plation. 

Mr  Park,  in  thia  near  > 


111 


j^led  with  «Tei7  thing  iriridi  ei 
Tbiftjr  aokKaitt  and  nearly  die  tame  number  of  car- 
pentera  aiid  artificers,  were  placed  under  hia  com* 
mand;  arms,  beasts  of  burden,  commodities  to  trade 
with,  were  amply  supplied ;  and  he  h  iu  t^mpoH  ered 
to  draw  upon  tl>e  Tm  uM-ry  to  tlic  extent  of  L.  5000. 
Every  thing,  therefore,  seemed  to  augur  a  still  more 
bfiliiatit  iaaue  to  his  present  than  to  bis  former  joov> 
aaf.  But  a  darlt  daitiajr  ioipoBdad  over  it,  aod  roD- 
dcved  riNftiro  ail  iMman  ■oom  aad  eAili> 

It  would  be  superfluous  to  enter  into  a  deuil  of 
that  afflicting  train  of  eventa,  with  which  the  public 
are  already  but  too  well  acquainted.  *  That  Park  pc» 
rished  in  his  voyage  down  the  Niger,  may  be  now 
considered  as  fully  txtahlixliod ;  and  we  need  not- 
awcll  our  pages  with  tbe  rumours  that  have  been  cir- 
culated respecting  MB  ofwt  no  loogar  doubtful. 

raA  hm  baan  fnammaid  ttf  tmm  «ho  lint  of 
oodara  tmeollaff^  aad  lio  doto  not  eooia  onwortby  of 

that  high  appellatioo.  The  pro!>!rn.  of  the  course  of 
the  Vigcr,  which  he  had  the  d  rtui  c  to  solve,  was. 
otii'  \sli:ili  Il.'uJ  itivoIvlJ  111  I'iri'ir  .ilraost  all  former 
geographical  systems  on  Africa,  D'Aaville,  indood, 
had  stated  it  correctly ;  but  aa  he  lud  not  oginin 
nicaied  tbe  grounds  upon  which  his  concluaiob  naU 
odi  the  opposite  opinion,  which  r^reoented  tho  Ki« 
flowiag  voMwaid,  and  joining  tho  ooaao  hgr 
«  ehaabd  or  die  Sen^l,  eonthioiM  itlN  prom* 

lent  This  point,  firslly  decic'.cd,  (i\ril  'In:-  ;:'-:iL'r:i- 
plucal  character  of  the  continent.  lu  iUuibanu, 
also,  a  name  as  yet  scarcely  heard  of  by  Europeans, 
Park  found  a  kiogdom  much  farther  advaooed  in  no- 
pulousnesa  and  civilization  tlwn  waa  yat  aappoMa  to 
exiit  in  tbe  haart  of  Africa. 


Mr  Fnrk'a  Hlnarjr,  tboogfa  not  emial  to  hia  aetifo 

qualifications,  were  yet  respectable.  Notwithatanding 
hia  knowledge  of  botany,  be  cannot  be  considered  as 
a  scientific  traveller.  We  see  not  in  him  that  varied 
and  splendid  science  which,  in  Humboldt,  illustrates 
and  aiidonu,  though  it  sometimes  overlays  tbe  main 
subject.  But  with  regard  to  tbe  general  aspect 
of  natUN^  and  the  forms  of  honan  society,  his  ob< 
■ofaddna  afa  caMAil«  aoeonto*  and  Jodkiona,  No« 
iSbSng  am  bo  more  Hioly  dian  Iho  idea  which  wt  n- 
ceive  from  him  of  the  African  forests  and  dceerts,  the 
cities  of  Uambarra,  the  stream  of  the  Niger,  and  tbe 
regions  watered  by  it.  The  spirit,  joined  to  the  un- 
pretending aio^icitjr  of  bia  narrative,  bat  lOndeiod 


«  Tho  Narrative  of  thii  Journey  waa  pnbUihod  in  ISlff,  in  4to,  with  a  wry  tnicrct  t  ing  b  i  ographical  Memoir 
and  nelbce,  by  Mr  Wiihsw.  It  may  not  be  amtH  to  notice  here  a  singular  oversight  in  nil^f  Jowoal, 

lately  observed  by  M.  Walckeoaer.  A  'Mn  day  h  counted  in  Ay  ril  'p.  7) ;  and  as  all  the  days  before  and 
after  are  accounted  for,  there  con  be  no  doubt  that  all  the  foUoum^'  dates  are  one  day  behind.  This,  as 
Mr  l^a»*  i!ich  has  shown,  is  not  so  trifling  an  error  as  it  at  first  sigl  t  ;in|  OLirit;  for  a  false  declination  being 
thoa  taken,  an  error,  greater  or  less,  and  aometimes  not  incootiderabie,  is  committed  in  the  calculation  of 
•BAeaohoaimMtr  ' 
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bis  work  one  of  the  most  popular  of  its  kind  in  the 
Englibli  language. 

Mr  Poxk's  bodily  frame  was  well  fitted  for  ttic  ar- 
iiluous  enterprises  irhicb  be  vodertook.  He  was 
six  tost  bight  ihabe  w«U  pnporttODed,  and  his 
whole  Aeae  acAf  end  raboet  Hit  countenance 
tm  prepoeaeiibg,  and  his  mannera  letiiBcd  alnfa , 
their  oBtive  pbuoness  and  simplicity.  Thii  wet  coro- 
bmed  with  a  natural  coldness  and  reserve,  which 
rendered  his  conversation  less  interesting  than  was 
expected  by  iliose  who  considered  his  general  talents 
and  extensive  opportunities  of  observation.  His  con> 
io  all  the  relatiooB  of  private  life  was  highly 
He  left  •  widoir,  three  sons,  and  a 

(B.) 

FAUW  (Cornelius  db,  aeawliMei  called  Ni> 

colas),  a  moral  philosopher  and  hbtertan,  bom  at 
Amsterdam  in  IT.Ifj,  is  better  known  as  the  uncle  of 
tlie  revolutionist  Anacharsis  Clootz,  than  by  the  an- 
cestors from  whom  he  Mas  descended:  they  are, 
however,  reported  by  bis  nephew  to  have  diatiD> 
guiabed  tbemselTes  in  the  iwolitliaae  of  Holland  ia 
ne  eixteeaifa  centiuy. 

It  appears,  upon  the  •BBMeetlieri^f  that  hit  nan* 
was  Cornelius,  and  not  Nicolas^  hot  that  he  was  not 
related  to  Cornelius  de  Paaw,  the  critic,  and  the  ri- 
val of  Dnrville  ;  and  tliat  it  was  upon  the  marriage 
of  his  siiiter  to  Clootz's  father,  that  he  obtained, 
through  the  interest  of  his  brother  in  law,  a  Catholic 
caaooicate  at  Xanten,  in  the  territory  of  Clevea. 
He  was  afterwards  appoliltad  leader  to  Frederic 
ef  Prussia,  perhaps  as  en  edvoeete  of  the  new 
and  principles  wMeh  that  lofcteign  wei 
dispoeed  to  patronise ;  but  he  is  said  to  have  de- 
clined the  offer  of  the  place  of  an  academician  of 
Berlin,  and  a  bishopric  at  Breslau.  His  attacks  on 
the  Jesuits,  whom  he  accused  of  gross  misrepresen- 
tation and  exaggeration  in  their  historical  and  geo- 
graphical memoirf,  nude  him  unpopular  with  the 
"  "his  learning  and  talent* 
e  eeflain  porttoa  of  thefar  leipeci.  He 
Was  aioiple  In  hit  maanen>  4ad  aoaiewhat  negligent 
of  bis  appearance  ;  the  doie  ef  his  life  was  imbittcr- 
ed  by  a  tedious  and  painful  disease,  and  he  died  the 
7lh  of  July  1799. 

1.  His  principal  publications  arc  his  Recherchcs 
wrlet  Amfricauu,  2  v.  8.  Bcrl.  1770;  cd.  2,  1772; 
a  work  intended  to  abow  the  "  degraded  state  of  the 
aerage  AtuericaiMif'*  end  Ibnntng  a  contrast  to  the 
apeciilatiem  ef  temt  contenpoiaty  wriurs  of  cele- 
biity.   S.  D^n  det  Reehenha,  8.  Berl.  1771- 

3.  Recherchcs  tur  leu  IC^i/pl.-i  h-,  ,!  li-s  C/iinoit,  2  v. 
8.  Berl.  1773.  Philosophicui  Di^^tritiiions  on  the 
Egyptians  and  Chinese,  translated  by  Captain  J. 
Thomson,  2  v.  8.  London,  I795.  The  investi- 
gation was  undertakea»  he  observes,  to  show  that 
"  DO  two  nations  ever  resembled  each  other  leai 
than  the  Egyptian*  and  the  Chhieie  f  end  It  anat 
l>e  admitted  toat  he  has  sufficiently  established  hla 
proposition.  There  is,  indeed,  one  argument  that 
be  has  employed,  which  appears  to  be  fountled  on  a 
mistake  of  the  Greek  historians  of  Egypt,  wUu  iiave 
aiiscrtcd  that  the  Egyptians  had  lung  been  in  the 
use  of  alphabetical  characters ;  and  the  want  of  any 
the  Chinese,  li  Mated  by  H  die 

IS 
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Pauw  as  affording  a  marked  distinctidii  from  the 
Egyptians.  There  i>,  however,  Ecarcely  a  shadow  • 
of  resemblance  in  the  particular  hieroglyphical  dia- 
racters  employed  by  the  two  nations,  though  the 
general  system  of  beginning  with  e  representation  of 
a  visible  object,  and  departing,  more  end  taoit,  by 
dcgreat,  fien  the  fidenty  of  the  delineation,  most 
neeenanly  have  been  common  to  both.  But  it  so 
happens,  that  out  of  about  70  Kpypti-i"  cliaractcrs, 
which  are  compared  by  the  Jesuits  and  Dr  Morton 
with  the  (  liinesc  in  the  Philosophical  Transactions 
for  1769,  there  are  about  20  of  which  the  sense  has 
been  ascertained  with  tolerable  accuracy  in  the  Arti- 
cle EoTFTof  this  Siq^pUmenti  and  of  theie  there  ii 
only  one  that  happen*  to  have  been  r^gbtlfdeienifaw 
ed  by  Aa  eani|MinMii  with  the  Chinese,  excepting 
two  or  three  which  are  obviously  mere  pictures,  as 
the  ^loon  and  a  Row.  There  is  also  a  figure  of  q 
chain,  among  tJie  old  Chinese  characters,  which 
agrees  remarkably  in  its  form  with  the  Egyptian 
hieroglypliic  employed  as  a  copulative  conjunction  ( 
and  there  is  a  still  more  striking  coincidence,  which 
M.  Jooard  ha*  noticed,  between  the  Egyptian  and  , 
Chlncee  chafactert  for  a  thooiand,  both  of.  whieh  be 
derives  from  the  seed  vessel  of  the  lotus,  as  contaii^ 
ing  a  multitude  of  seeds  ;  and  if  the  older  Chinese 
characters  be  found  to  preserve  this  resemblance  a* 
perfectly  as  they  ought  to  do,  it  mu&t  be  confessed 
that  the  suspicion  of  a  common  origin  will  be  much 
•treogtbened  by  the  argument.  Both  tiie  Egyptian* 
end  ne  Cblaete  were  condemned,  M.  dc  Pauw  ob- 
lenei^  *'  to  an  eternal  mediocrity  and  the  weight 
ef  tfai*  eibiervatioB  b  certalnhr  not  ohniniihed  by  any 
thing  that  has  lately  been  inferred  from  the  atlidy  of 
the  hieroglyphics  of  the  stone  of  Rosctta. 

4.  There  are  several  papers  of  M.  dc  Pnuw  on  oi^ 
tiquarian  subjects  in  the  Memoirs  of'  (he  Hocielu  of 
Castd,  and  one  in  partictilar  On  ti$  Toa^  efJtmo 
Lacinitt,  Vol.  I.  1780. 

5.  Recherchcs  sur  let  Greet,  2  v.  8.  Berl.  1787k 
FhUomfhied  Diuertatiuu  en  tkt  Gmktt  ttaulateil 
by  Thomson,  2  v.  8. 1.ond.  179S.  the  work  is  prin. 
cipiil'y  ik  vntcil  to  the  .Athenians,  among  whom  llu:ir 
boa>teJ  liberty  is  shown  to  have  been  confined  too 
very  small  iiuniber  ol  c  iii^ens,  who  tyrannized  over 
the  rest  of  the  inhabitants  of  their  country.  Tbe 
Laccdacmoniaoi,  the  Aetdiam,  tbe  Thessalians,  and 
tbe  Arcadians,  are  araarately  discuncds  but 
dered  as  comparatively  contemptible;  die 
nooians  in  particular,  and  their  successors,  the  Mat- 
notes,  are  treated  with  great  severity,  as  a  worthies* 
race  of  dishonourable  vagabonds.  The  atlil.  I'l  1 
cation  of  the  Athenians  is,  however,  highly  applaud- 
ed, from  a  visionary  theory  of  the  importance  of  the 
physical  perfection  of  the  body  to  the  (Mieratioo*  of 
the  mind.  An  edition  of  tbe  autbeili  mcee  1 
pal  workt  apaeaiad  at  Paii%  in 
lan^im 

[Doncb,  QMb»4a'RodMt«,  and  Clooto,  Magaa. 
Encifd.  1799. 

yalionalk.  l.SC 
p.  77-  Dcnii 

nitt.  IX.  8.  Par.  1804.  Chalmers'* 
Dietimuuy,  XXIII.  8. 1'Ood.  Iglf.^ 

(B.«.) 
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.SOI ,  p.  215.  .V.  AUfr.  T.  Bibl.  LXXIY- 
liua,  Prutsc  Littcraire,  III.    H.  DiA 


Diyilizeo  by  VoOOglc 


PEE 

PEEBLES-SHIRK,  ©rTWEEDDALF-.a  county 
in  ScMlud,  aiiuAte  b«i«r««n  55°  ti'  and  55^  M' 
north  laiituAj,  sad  brtwetfu  2"  45'  and  3*  S.V  we*t 
longuutie  rram  Gmnwich.  It  it  bounded  on  the 
north  by  Mid-Xothian  or  Ediolnilgluitirv ;  on  tho 
citt  bv  dw  caitatjr  oC  SeUtirk;  an  Ilia  apulb  bjr 
Daafnct-tliife ;  md  «a  the  wnt  by  Lmirfcibifv. 
»i  \tt  greatest  eatcut  from  nortti  ta  i-uiit?!  i»  about  JlO 
miles,  and  it*  (;ri  itc.t  briadth  (riim  cd»i  Ui  west 
about  tlie  C()iiCini>  (n-inf:  •,'-'!*, TTS  l.n^lihh  aero*; 
of  which  only  about  a  tenth  part  isht  for  cuiiiraiioo. 
It  is  divided  into  .si\tii-n  parishes,  twelve  of  which 
fym  the  pretbjrterjr  of  PaaMw,  and  four  bdoog  to 
ifaat  of  Biggar,  aD  ufldir  iba  ajaod  of  LotUaa  aad 


lis 


tlte.  Tb«  nnface  of  this  county  is  hilly,  and  towards 
the  south  tiiDUntainoug,  several  of  tlie  liiirh  groundv 
ir.  t.-iat  quarter,  such  •»  Uartfield,  Mantane,  Broad- 
law,  and  liollarlaw,  being  from  8800  to  nearly  SOOO 
£eet  above  the  level  of  the  sea.  Tbegwienl  alaratioii 
aftba  pasture  lands  is  about  IflOO  Alt t  wUk 
fcw  exceptioai,  the  bOla  ai«  eowwl  vitt  fVNn 
herbage,  heath  twiDf  aloMHt  ooaSned  to  a  flew  of 

the  higlu  «t  ridu'Csi  on  ttic  sourli-cast.  On  tlie  banks 
of  its  fircams  are  nuny  jjliu-iaiit  and  tcrlilc  spots; 
bu:  iron)  ihi!  want  of  wood,  tlie  j^cnerul  appear- 
ance is  naked  and  uointercsiing,  except  ^out 
t!ie  Stats  of  the  proprietors,  where  considerable 


ptinnrinni  have  beco  made,  axtaadiog  iaail  to  i 
Umd  2000  acrab  The  toil  of  the  cultivated  land, 


lybif  diieflf  on  tlw  sides  of  the  lower  hills  and  the 
banks  of  the  atmns,  is,  for  the  most  part,  a  light 
loam,  H  iih  clay,  moss,  and  moor,  on  the  high  f^roundji. 
Co^  ua4  iimestone  abound  in  the  parishes  ot  Linton 
and  N'ewlaoda,  on  the  north  aide  of  the  county,  and 
in  the  latter,  ironstone  ;  in  tho  same  quarter  red  and 
white  sandstone  i»  rougbt  for  sale,  and  tlie  parish 
of  Stobs  oa  «ha  Twaad,  baa  loog  fiiniiahad  a  good 
kwl  ofilate,  lauch  of  whleh  k  carried  to  tb«  adja* 

cent  countic-.  'flic  river  Tweed,  from  which  tbi^ 
district  i»  oUcu  cuiled  Twe<'ddttle,  rises  from  a  well 
of  the  same  name,  ia  the  |Kirish  of  Tu  ct-dsaiiiir  in 
the  south-western  extramiiy  of  the  countyi  about 
150Q  feet  above  tbe  level  of  the  sea,  and  flowiag  first 
aanb-cast  and  then  east,  dividing  Iba  WVUtj  Jolo 
tvo  nearly  equal  paru,  passes  iata  SallttriubW  at 
Gatchaup-burn,  after  a  winding  course  of  about 
mik-f.  'l  lw  Annan  and  the  Clyde  have  their  source 
iQ  the  »aii>c  quarter.  Of  the  oliier  S'trcamg,  here  call- 
eU  uaieri,  the  most  comiderabk  are  Biggar,  Lyne, 
Peebles  or  Eddlestone,  Leithan,  Mannor,  and  Quatr, 
wbkb  fiMi  iota  tha  Tweed ;  and  the  North  and  South 
Esks,  tfbidi  pamia  thair  course  into  Mid»LotlueB. 
Tbe  lakes  or  looha  an  8t  Mary'a,  Waterloch,  and 
Slipperfi^d.  Thea^  a»  well  aa  the  rivuleu,  abound 
in  ihe  common  fresb-water  fish,  and  most  of  the 
itreani.s  arc  occasionally  frequented  by  salmon  ;  but 
>almoD  arc  not  found  in  8uch  numbers,  even  in  the 
Tweed  within  the  bounds  of  this  county,  as  to  atfbrd 
a  fishery  that  will  pay  rent. 

"'i— ■*n  af  J^bles-shire,  owing  to  its  eletai 
tian  and  waot  of  ibelter,  is  perhaps  more  rigorotu 
than  that  of  the  other  southern  counties  of  ScotbiAl. 
CoJil  eiuterly  windti  prevail  in  spring,  which  greatly 
ntard  vegetation ;  and  fivrti  ofkaD  OGSU  in  aiinT^ 
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which  injure  the  potatoe  and  other  crop^ ;  while  the 
H inters  are  frcqucntiy  so  »evt:re  as  to  destroy  tar* 
nips,  and  the  snow  lies  so  deep  and  ao  long  at  la  ac* 
casion  great  kiss  among  tlie  docki. 

PawieMbire,  in  l  s  1 1.  was  divided  into  about  80 
caiaia*,  meinr  of  them  larger  btit  not  valuable  in  pro- 
portron.   The  raluatiew  of  the  whole  is  L.51,i;s7, 

M*.  1  fid.  Scots  ;  uiul  tliL-  ri:al  rent,  ;jm  lu^t'sijcd  to  the 
pro|)i  rtv-t.i\  that  )  <;ir,  wa*,  lur  the  iaiids,  L.  57,382 
>-t(.'rliii;;,  .iikI  lor  tliL  houses  L.  S568.  Two-thirds  of 
the  citates  arc  valued  under  L. 500  Scots;  a  sum 
which  may  indicata  pnttf  nearly  their  present  year^ 
If  value  in  Sterling  maatf,  and  little  law  than  two. 
wirde  of  the  whefe  ia  entailed.  In  the  aame  year 
the  number  of  freeholders  entitled  to  vote  in  tbe 
election  of  a  member  for  the  county  was  sg.  Many  Snt*. 
of  tho  proprietors,  arnttn^  whnn),  there  Were  lately 
live  nubieinen,  have  seat«  distinguished  cither  for 
their  antiquity  or  their  beauty  :  but  the  Earl  of  Tra- 
guair  is  the  only  nobleman  who  now  resides  in  the 
eoanty.  Of  the  other  seats  the  most  considerable 
are  Darnhall,  Lord  Ehbnnk  ;  Drummelzier,  Hay ; 
Magbichill,  Montgomery;  Neidpath  Castle,  the  heirs 
of  the  Istc  Ovke  of  QuMMbeny;  aad  Whin,  Mont- 

goincry. 

A'i  tbi?  in  almost  exclusively  a  pohtoral  couiurv,  Pma^ 
titv  imrm*  are  m  general  large,  most  of  them  from 
1 OOO  to  4000  ocres.  On  the  arable  land  tliey  are  smali, 
the greaternufltbet below  1 00 actei.  TbeMareiage- 
oeru  held  on  leases  fiu- 19  yean,  as  in  other  parts  of 
Scotland.  Taking  tbe  extent  and  rentsi  as  before  stat- 
ed, the  average  would  be  nearly  5«.  the  English 
acre.  TIiih  is  ciiii  Hy  d(  rived  framlive  Stock,  especially 
sheep,  ul  which  Uiere  amy  be  about  120,000.  Most 
of  these  are  still  of  the  black-faced  heath  variety, 
sometimes  called  Tweeddale  sheep,  from  the  nana 
of  the  county,  or  Linton  sheep,  from  the  naaM  af  a 
villi^  on  tbe  north  lida  of  ina  dietriet,  when  gieait 
fUrs  are  held  for  dte  tela  of  th«n.  Tha  Chaviot 
hn  ed,  huncver,  which  bcar^  a  much  more  valuable 
fleece,  h&i  establislipd  itself  on  many  of  the  lower 
bills.  Hic  crops  are  the  same  as  in  other  [)art.'s  ol 
Scotland,  except  that  wheat  >»  cultivated  otily  upon 
a  very  small  teller  A  variety  of  oat,  called  tbe  red 
aMt  and  ■nmetimee  ihoMagtMiU  ool,  froniu being 
flm  cultivated  here  on  thai  eetate,  ia  well  adapted  to 
high  and  expot^ed  situations ;  both  because  it  ripens 
earlier  than  the  common  kind,  and  is  less  liable  to  be 
beat  out  by  wind,  .ihiio  On  gnod  land  it  iefoUBd  to 
b«  highly  productive. 

Peebles,  a  royal  burgh,  containing,  in  1811,  about  Towns  sod 
3200  inhabitants,  is  the  only  town  in  tbe  county. 
The  villages  arc  Linton,  Skirling,  Eddlestone, 
PremglitaB,  rt  aU  af  which  Ainare  held,  diiefly  for 
dia  Me  eftive  atodc  aad  for  the  birnig  of  aervanu, 
— and  Innerleithen,  wiirn  i  w-ot)Ilen  manufactory  has 
been  established.  There  i»  no  other  manufacture 
within  tiic  county,  if  wo  except  that  of  stocking*, 
carneta,  and  flannels,  all  upon  a  small  scale,  car- 
flaa  an  ia  the  t<>wn  of  I'eeb!e»,  where  there  is  at* 

■0  am  amtaaaive  breweiy*  f  eeblee^bit^  thetefore» 
hae  little  t»  ednr  in  esebanga  for  dia  cotptaoditiee 
which  it  requiics  bat  iia  lair  piaduea ;  cbielijdnnp 
and  wool. 
Tha  conntj  Mndi  ana  BMBrfwr  ta  1 
w 
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rtMt*.   the  U.wn  of  Peebles  joini  with  Selkirk,  Lanark,  and 
'*''"'      Linlithgow,  in   ultct-mg  anotlicr  (or  the  Scottish 
biurgba.    Ilit  following  abstract  shows  the  popu- 


P  E  M 

Ittitm  inimt  sua  i8ll.-~See  the  gnmi  trarki 

q'lntrr!  uniUr  the  forracr  Scnni'h  countiea,  and  " 
i  iuUiaicr's  k'uto  of  the  Agrkuiture  of  Petbltt'  Peoibrokt- 

thin. 
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PEMBKOKGSHIRE,  ■  mtrhliM  eoont j  of  Soutb 

Wales.  It  forms  a  |>enin<iula  ut  the  eoutli-wes-t  cor- 
ner of  the  princi|jalit)',  anJ  is  surrountlfd  bj  llu'  Sea 
t'Tcry  wlit're  but  on  tin-  eastern  side,  where  it  is 
bounded  by  Carmarthenshire,  and  by  Cardiganshire. 
Ill  ibBpe  is  very  irregular,  which  makes  it  difficult 
to  aacert«iii  iu  euct  ektent.  lu  extreme  length 
is  thirty,  and  ittextreme  breadth  twenty-seven  nfist. 
Iu  area  is  eatunstM^  but  with  D4  decided  eoeunqri 
at  A75  square  mitea. 

It  is  generally  an  unilulnting  country,  composed 
of  plains,  with  hills  of  no  great  elevation,  except  in 
the  northern  part,  where  a  range  of  mountain*  is 
atretched  out  to  the  extent  of  nine  or  ten  miles ;  the 
IcAieat  points  of  this  group  are  Precclly  Top,  1 754 
feet,  and  fireiminpVattr,  1885  few  ebore  the  level 
«f  Che  aee.  Pew  of  the  htlb  in  the  other  parte  of 
the  county  attain  a  greater  height  than  S90  feet. 
As  the  greater  part  of  the  country  is  destitute  of 
woods,  it  haf  a  bare  and  blea!^  appearance,  except  in 
the  valley*,  where  the  numcroua  brooks  that  flow 
through  them  ioipart  a  plcatii^  TCidiire  to  ^e  bor- 
dering meadows. 

The  most  considerable  riven  are  the  Eaatera  Oed- 
dra%  which  forme  at  fint  the  dividtes  line  bciweaB 
Ihii  county  and  Carroarthenabire ;  eiia  the  Weateni 
Cletl'lans,  w  liicli  traverses  a  considerable  portion  of 
Pembrokeshire.  These  two  rivers  unite,  and  form 
tin-  .KlmiralJe  estuary  of  Milford  Haven,  »hich  is 
considered  to  be  the  best  harbour  in  the  British 
islands.  It  is  sufficiently  vmpacious  to  contain  the 
whole  navjr  of  England;  ia  ao  cosnpleteljr  aheltered 
ae  to  be  secure  from  ell  whidi ;  baa  good  holding 
grotind,  and  coiupL  trnt  lepth  of  water.  These  na- 
tural advantages  have  induced  tbe  Lord*  of  the  Ad> 
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miralty  to  eataiblbb  a  doclt-yard  on  itebaitlia,  where 

thijM  of  the  line  and  frigates  are  built,  and  where 
the  town  of  Ilnberstone  lias  in  a  few  years  sprung 
up,  and  grown  to  considerable  importance.  It  is  the 
place  whence  the  packets  for  the  south  part  of  Ire- 
land aail,  and  to  which,  on  that  accooot,  numerous 
pasaengera  retort.  1'he  other  rivet*  are  of  iocoii« 
sidcrable  note;  namely,  the  Newgall,  tbe  fiolva,  tba 
Alan,  the  Gwayo*  the  Nevem,  the  Ciieh,  and  tbe 
Tefvi.  Beaidea  Milford  Haven,  St  Bride'a  Bay  and 
Fiiibguard  Bay  deserve  notice,  as  affording  secure 
anchorage  for  large  ship*,  and  ptwfcfsing  good  land- 
ing-places. Tliis  circumstance  induced  the  govern- 
ment flf  France,  in.  the  year  1797,  to  land  some 
troops  from  ttro  frigates  under  General  Tote,  which 
in  a  few  daya  aumaadavad  to  the  inbabttanti,  who 
baitily  collected  with  taeli  anna  as  presented  Aeoi* 
selves.  It  was  generally  suppose!  fli  at  t'  f men  were 
criminaU  of  the  worst  description,  whom  the  French 
took  this  extfioidinarjr  MtiMMl  flf  diwfaaigiiig  fiwaa 
their  prisons. 
The  aoil  of  the  county  is  genanDy  *  red  loam. 


in  aaany  ptita  reati^g  on  •  cdcareoiv  •obadlt  and 
adnirably  adapted  for  the  growA  ef  corn*  In 


plaoea  the  surface  is  covered  with  porous  stones, 
whidi  arc  supposed  to  imbibe  and  retain  the  salt 

from  the  sniine  air,  and  to  render  the  land  highly 
prolific.  The  principal  grain  consisti?  of  wheat,  bar- 
ley, and  oats,  but  in  soaie  parts  of  the  county  rye  is 
extensively  cultivated.  The  modes  of  cultivation  are 
commonly  the  same  as  prevailed  in  remote  oges  in  this 
ialaindt  that  it,  grosriqg  wheats  buiey. ««! oat*  in 
•neeetrfoD,  t9l  the  Tend  was  ao  eihanated  aa  to  yield 

]in  iTicri.  ii-n,  n'lcn  it  was  suffered  to  return  t-i  ir-:  na- 
lural  state,  under  the  idea  of  recovering  itaclf  by  rest. 


biyiiizeo  by  Google 


(wit. 


P   E  M 

Very  littl*  itMation  k  gwm  to  tbt  |trtMmt}«i  «f 

manurf  ;  (he  burns  unl  fsmiing  tTcclionii  are  very 
^^^"^b&dl}'  Constructed,  and  the  ajjricultural  mijilenunts, 
eipecially  ilic  pKiiigh»,  are  of  a  rude  and  anii'jur 
form.  Such  m  the  description  of  the  greater  pun  of 
the  agricuilaral  state  of  the  cottnlrjr,  but  there  are 
iplBirtid  aaMptiMM,  afbrdiof  iptdw— ■  «f  im- 
ftmm/t  flMt  «ir«aU  hnr»  Iimb  more  csttentivelf 
Wloired.  but  for  the  general  depreMion  or  agricul* 
tore,  which  haa  been  experienced  within  the  last  few 
Ti'ars.  The  size  of  the  iarias  varies  frooi  filty  to  five 
buodred  acrer ;  the  average  extent  of  them  i>  c-sti- 
Biated  to  be  about  two  hundred  :  Kume  of  the  occu- 

Emn  aaaiial  taaanta,  but  toMar  hold  from  the 
of  anon  bj  hum  for  dn«e  Uvea  at  an  agreed 
iWl,  iMk  wilhoat  any  6oe  oa  ttmtmtmtl  ttt.  life,  M 
ii  eimwHiry  fai  England,  anil  on  lb«  lands  n  FnB- 
f)roke»hirc  belonpinj;  to  the  ct.i  rrK 

The  black  cattle  ot'  tiii*  county  are  ol  an  exctiktU 
rice,  and  are  annually  distributed  over  the  *outh  o( 
England  in  drove*,  which  travel  from  fair  to  fair,  till 
th*  wbol*  m  »tii.  They  are  coouMoly  Mat  to 
Mrkflk  wImd  thcj  in  b  calf  tba  6nt  tin*.  Smm 
vtlnUchevMiiMhndlwRi.  TbediMpttfeMaall, 
•nd  yield  little  woolt  bai  the  ■Mtm  h  wj  lifgUj 
esteened. 

At  no  very  remote  period,  silver  was  found  in  the 
parish  oi'  St  £twy»,  or  bt  Uride't  Hay.  The  mine, 
which  was  diftcontinued  in  the  reign  of  Queen  Eli- 
sabeth, was  resumed  a  few  years  ago,  but  nnc  w  ith 
aad>  success  as  to  induce  perseverance.  Sutue 
•BceBnt  lead  ereia  fimiod  onthe hanks  oftlic  lave, 
bat  (he  ■rifies  a»  aot  worked  with  any  degree  of 
apirit.  Tlic  most  important  pnidui  lion  ot' ttie  minr* 
»  coai.  It  i*  confined  to  a  di!.'.riet  of  nariow  exteut 
on  ilie  southern  iidc  of  the  cminty.  Tlu'  vtins  lie 
near  itie  surface,  and  tti«  ijualiiy  uot  very  good. 
TiiC  iahubltanljt  u&o  the  small  coal  mixed  with  cluy, 
and  formed  into  baUii  it  ia  aulpburcousi  and  highly 
aflenalire  to  Mrtngen. 

The  manufactures  of  liiis  county  are  ver^  incoo- 
elderable.    Some  speculator;,  indeed,  were  radoced, 
'  by  llic-  excellent  strenm*  of  Hatt  r,  to  erect  niilU  for 
•pinning  coUud,  awl  (or  making  tin  plates;  but  these 
schemes,  though  conducted  with  much  spirit,  were 
foood  lohe  uoprofitable,  and  finally  abat^duned.  The 
priacipalceaBaiCVOe  of  the  county  is  a  coasting  trade, 
aad  the  eonveysnoe  of  coila  from  Tenbjr.  to  ihe  ep- 
poiite  ^rea  of  Somerset,  Devon,  and  Cortiwril, 
where  they  are  principally  used  f  ir  !jun.l:i^'  lime, 
and  dryinff  malt.    Urd<  r  the  iiu.-picts  t  f  tlie  Jalc 
Jlonourrjblt;  (  iiurlcs  Crcvillf,  and  with  the  sanction 
of  a  speciiil  act  ot  I'arliameut,  «oiue  American  fish* 
•mm  formed  an  esublishmtnt  ut  Miiford  for  the 
pufpow  of  oarrjring  oa  the  loutbem  whale  fishery, 
upea  the  plan  of  the  crew  being  aharera  with  the 
owners  in  (he  re»u1t  of  the  fishing,  as  is  practised 
in  ilit;  United  Slater.    The  concern  was  conduct- 
ed with  success  forKevernl  year!',  but  has  been  recent- 
ly abandoned  from  various  circuautauctM,  none  of 
ihem  connected  with  the  local p(iiatieD,whfeh  waa as- 
certained to  be  favourable. 

Tbe  inhabitants  are  of  two  distinct  racca.  If  a 
line  l»e  drawn  ibrongh  the  wbcle  ceuDiy,  cottbf 
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Ihraaghtlie  centre  of  the  town  of  Ilaverfurdwctt,  rmhrok*. 

It  will  be  fiiund  tliat  on  one  ^;de  of  ilie  hue  nothing 
hut  Kn^hvli  i-  vpiikeu,  atid  on  the  other  side  only 
\N  eUli.  l  liis  is  fo  definite,  that  in  the  town  of  Hn* 
verfordwest,  the  one  language  b  spoken  in  (he  oppcf 
and  the  other  in  the  tower  part  of  it ;  and  there  are 
two  market!,  eao  fi-equented  hr  the  Eogibb,  the 
other  by  the  Wclah  peasantry,  i  In  part  where  the 
English  Hve,  called  commutily  "  l.itiK  I^egiand,  be- 
yond Wale*,"  was  origitiaHy 'i;toi>lcd  \>\  a  colony  of 
Flemings,  who  have  Kef  it  ilnni>elv(s  difitnet  »ir.ce 
the  titai  colonization.  Ihcy  are  allowed  to  speak 
the  English  language  with  mofO  pUfiljT  than  it  to  be 
foutid  among  the  lower  daaaal  in  any  other  part  of 
the  island.  • 

Two  neiuban  ara  ivtnraed  to  Parliament  from  Di«ui/iM 
Ttanbrelraihire  j  one  for  the  county,  and  one  for  the*"«*  'tTiie- 
horou^-Ji.H  of  TenihrL^ke.  Tmby.  ai.d  W  i>ton.  The'*""'''"- 
divii-iuns  arc  iiilu  seven  hundreds,  which  cwUain  one 
euiliedral,  one  hundfod  and  teiy^Sfn  paikhv,  and 
several  cbapelries. 

St  David's,  tlio  see  of  a  bishop,  is  a  miserable  Bl  OavM'k 
coUcctien  of  cotiagea^  in  the  niikt  of  traced  of  nn. 
dent,  tstcittiTCk  and  niuncroui  buildioge.   The  <4i. 

ject  deaerving  of  most    luitice    is   ihc  calliedral, 


whoee  antiquity  is  very  great,  liav:r<:  b 


een  ciri;;  na 


built  about  the  year  llbo.  and  enlarj^ed  in  J.'mp  and 
IS28.  This  reneroble  pile  has  been  nmcli  repaired 
and  iirproved  by  the  prelate  who  at  present  tills  the 
see.  1  he  bishop's  palace  is  a  magnificent  pilOi  not 
far  friHn  tlie  cathedral,  on  the  opposite  aide  of  the 
river  Alan.  It  was  originaUy  a  quadnuigutar  build- 
ing of  great  extent,  of  whtcb  at  present  only  one  side 
remains  entire. 

.Aiiiun^'  the  aneittJt  buildiii(:<>  in  this  rouuly,  the  An' 
imi-t  remarkable  are,  Carew  C  a»tle  on  u  creek  of 
.Miiford  II  Bvcn ;  Maootfaeer,  the  mansion  of  the 
Barri  family,  of  which  Giraldus  Cumbrentis  was  a 
member ;  and  Kiligamul,  oit  the  river  Tyvy,  wheee 
many  towera  and  fragmeott  of  baitlona  present  a 
most  imposing  spectacle. 

The  picturesque  beauties  of  this  county,  and  the  S<an. 
mildness  of  the  air,  have  indi  ced  many  gentlemen 
to  select  it  as  ihc  place  of  llieir  resideoce,  siid  the 
number  of  their  seatK  is  considerable  ;  among  then) 
arc  I'itton  t  astle,  Lord  Milford  ;  Hen  Gastell, 
Thomaj  Sitike..  i:  (J,;  Slebtck  Hall,  K.  fhillipii, 
£aq.;  Urieltoo,  bir  John  Qwen,  Bart,;  Jolin»ton, 
I.ord  Kenrington ;  Trecoon,  J.  P.  Barham,  Knq. ; 
rynoncan,  John  Colby.  liMj. ;  Stockpool  Court, 
I.I  rd  Cawdor;  Bt;;elty  lia'l,  .lames  Child,  Esq.; 
I.a«rcr.ny,  llui'li  Harlow,  V,i-(\.  ;  'lid  y  lloit,  Jolm 
Mcnrcs,  I  jiq. ;  Payston,  (the  late)  General  Piaon ; 
Pias  Ncwydd,  Sir  WaikiD  Lewie;  and  F^ntrce,  Dr 
Daviea. 

The  population  4^  tbo  county,  by  the  cenaue  of  papatatita. 
1811,  was  60,615  pcraon*,  via.  «7,4r>.'J  mi.W'-.  hi  d 
33,162  females ;  the  militia  are  not  includt  J.  i  he 
principal  towns  are  Haverfordwest,  with  im*:-  in- 
habiutits;  I'onibroke,  9#15:.hl  Da«i«i's,  ISlO"; 
Tenby.  llTrt;  Fishguard,  I6O81  Ncwpatt»  14*7, 
and  Hubberslon.  7d4. 

See  Malkin'a  Sot^h  ^Ww,  and  Fenton'e  Pmlirete* 
$kire,  (w.  w.) 
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PENDULUM. 


and  bnvj  body  of  any  form  and  de- 
>^nptton  is  soapeoded  flram  an  todt  ned  boriiainld> 
y,  and  round  which  it  can  tun  with  flcedoni,  or 

at  least  witli  a  very  slight  degree  of  frii  tion  ;  if  we 
Withdraw  it,  however  little,  ffcnn  the  jxwrtjVm  of 
equilibrium  ut  which  it  naturally  places  itaelf  when 
at  rest,  and  then  abandon  it  to  itaelf,  the  force  of 
fflVtltj,  which  is  now  no  more  destroyed  by  the  re- 
iitltaiiiee  of  tbeiuu»«f  •uapeoiion*  briiw*  back  tha  body 
towatdtiliiimdtiiwpoiManafcquliMiam  widi  a  ve- 
locity continually  accelerated.  When  it  reaches  this 
position,  the  accelerating  force  ceases  for  a  moment 
to  act  on  it,  but  the  body  continuing  to  move  in  con- 
sequence uf  tlte  velocity  ukeady  acquired,  rii^eson  the 
other  side  of  the  vertical  line,  and  continues  rising  un- 
til the  constantly  increasing  force  of  gravity  destroys 
its  velocity — then  it  stops  for  an  inatant,  and  again 
jiddiag  to  the  continoed  action  of  gravity,  to  wUch 
tbereuiiinriioaon  any  opposition,  it  agam  hH»  with 
a  motion  exactly  similar  to  that  which  it  had  when 
it  began  to  descend  from  the  opposite  ^dc  of  the  ver- 
tical. It  returns  then,  in  tlie  same  manner,  to  its 
primitive  position  uf  equilibrium,  posses  it,  and  re- 
aaoends  on  the  o|>posite  aide  of  the  vertical  to  the 
point  where  its  velocity  is  destroyed  anew ;  afler 
whidl  it  again  begins  to  descend,  and  again  to  re- 
monnt;  and  the  ooctllatory  inotian  wUch  naolla 
ftom  these  alternatloins  only  ceaset  in  couMqaanooaf 
the  re!iistance  of  the  air  and  the  friction  of  the  $MStt 
which  gradually  reduce  it  to  nothing. 

An  appjiratU!!  of  this  kind  is  termed  a  jn'iidulum. 
The  osciliationii  of  pendulums  can  be  calculated 
completely,  and  with  perfect  rigOBft  by  ^c  princi- 
piei  of  mccbanict,  whep  tbey  are  anmHwed  to  take 
pheelnBTCemnB,  andTonndan  axis,  mucfapreaente 
no  fViction.  The  resulu  in  regard  to  tfaia  imaginary 
case  are  ao  much  the  more  important  to  be  known, 
BS  in  the  real  experiments  we  always  endea- 
vour to  approadi  it  ai>  nciir  as  potnuble,  by  cwn- 
bining  to  the  utmost  every  circumstance  which  can 
tend  toprolong  tlte  duration  of  the  pcnduhim'a  nto> 
tion.  These  arc  the  results,  tlien,  which  it  u  pni|Mr 
to  pveMat  fin*  in  ocder,  at  exhibit  a  first  ap- 
pnttimation  tb  every  raotian  of  ttii  kind,  which  can 
be  realized. 

In  this  simple  case,  wliatever  be  the  form  of 
the  body  which  constitutes  the  pemlulimi,  provid- 
ed tliat  it  remains  uk  variably  cuiisUuit,  ail  the  suc- 
cessive oscillations  have  equal  amplitudes,  and  are 
alto  of  equal  duration  among  themselves,  so  that  the 
llMNion,  once  l>egtm,  never  cease*  to  go  oiu  In  the 
caaa  of  "r"*^'*'**"  with  dtSeramt  an^'tudes,  the 
dttfation  u  hi  general  luicqaal,  bat  this  incquab'ty 
dinn'nishea  In  proportion  as  the  amplitudes  become 
IcM,  and  it  ceases  altogether  at  tlie  hniit  where 
they  become  intimtely  stn.dl  ;  so  that  all  the  oscilla- 
tions math'  with  amplitudes,  which,  in  a  physical 
ienae,  may  \x  leckaiiMl  infin^i^  aBMll,  an  MDaib^ 
of  equal  duiattoa* 


In  regard  to  die  nature  of  At  aaolhai  in  aaeh  oa> 
cfllatiao,  it  ie  abaohitdiy  tha  MMM  for  every  ho^f* 
whatever  be  its  form,  and  we  nuy  always  eon- 

sider  it  a«  identical  with  that  of  a  petnli.'.iiin  formed 
bv  a  material  gravitating  point  suspencie<i  at  the  ex- 
tremity of  ft  thread,  supposed  to  be  inflexible  and  with, 
out  weight.  Let /(Plate  CIX.  fig.  1 )  denote  the  ideal 
length  of  such  a  peudulum,  which  is  called  a  timj^ 
L«t  81  be  tlM  niaaa  of  an  oacUktii^  hiMjr 
re  iridi  to  oonpare  il^  and  wluebwe 
shall  call,  in  opposition  to  tne  otlier,  a  compound 
pendulum.  From  the  centre  of  gravity  of  this  body, 
denoted  by  G,  conceive  a  perpendicular  SG  drawn 
to  the  axis  of  suspension,  and  call  A  tlie  length 
of  this  line.  If  we  multiply  each  element  of  the 
mass  m  by  the  square  of  its  distance  ihxn  the 
mate  axis,  and  denote  the  sum  of  the  whole  by  C, 
the  pradnet  C  thqa  fbmad  win  ha  what  ia  oatU 
cd  hi  nadMUca  tta  nidincBtiUB  of  intftia  of  the 
body  nn  relatively  to  the  axis  in  que-ti  iii.  In 
order  that  the  motion  of  the  simple  pendulum 
be  auady  iaoduoiaaa  with  tbat  aflhe  body  af>  it  ia 

c 

aulEdent  that  we  have  the  eqaalioa  'sjjj^,  and  be- 
sides this,  that  the  lines  SP  and  SG  have  at  any  one 
instant  an  angnlar  velocity  equal  at  the  same  dis- 
tance fVoni  the  vertical.  This  last  condition  will  Ik' 
fiilfillefl  it",  lor  example,  at  the  beginning  of  the  mo- 
tion the  lines,  SV,  SG,  are  equally  distant  from  tlie  vt^- 
tical.and  tliat  tlie  simple  and  compound  pendulum  be 
then  abandoned  together  to  the  action  of  gravity,  or 
be  driven  with  equal  veW  ities  ia  the  plane  af  tfaair 
oaefflations.  The  simple  itenduloin  wiH  than  atv 
com|)any  t!u'  couipouiid  one  in  .ill  its  successise  ex- 
cursions, and  its  direction  will  always  coincide  with 
the  line  SCi  drawn  from  the  centre  of  gravity  of  the 
body  rr>,  per{>endicul.-ir  to  the  axis  of  suspension. 
The  length  /  being  iiiicertained  by  this  formula,  we 
can  lay  it  otf  on  the  line  SG,  settiqg  oat  fnan  the 
axis  of  suspension  S,  and  th*  point  P*  vhara  it  to^ 
mmataa«  ia  called  the  ocaAw  oiejKiBfapn  af  the  b»> 
djrai. 

The  initial  fonditlons  above  stated  can  be  always 
established,  and  the  analytical  value  of  /  ia  aho  al- 
ways real.  For  e\'cry  given  comjiound  p<'n(luluii9, 
Uien,  we  can  always  assign  a  simple  pmdulum, 
which  is  isochrmious  with  it,  and  of  whidi  the  m<^ 
tion  ia  absolutely  sitoilarta  that  of  die  line  SO.  Bf 
nieona  of  this  aidiatitatien,  w«  have  noddnv  dmk  to 
consider  or  to  compare,  but  the  diflerent  ^ngths  of 
the  simple  pendulums,  and  it  then  only  remaiaa  to 
ii;«certain  the  iikhIc  io which oach pandnwiiiia psrfttiii 

titfir  o^'illations. 

Todothis  inthe  simplest  manner  possible,  let  us  con- 
ceive that  the  arc  ZF  ( Plate  CI  X.  fig  -2)  is  half  the  ex. 
tent  of  the  oscillations  round  the  vertical  SZ,  and  sup> 
pota  that  the  pendulum  antivad  or  placed  in  this  po- 
■Hion  is  dicva  abandanad  to  dia  aala  aotian  of  gravU 
tf  widioMt  any  faatiil  velocity  ofimpaiUoo.  Call « 


Uiyiiizea  by  Google 


PENDULUM. 


117 


the  angle  PSZ,  and  tlenote  by  c  th#  int*n»ity  of  ffr«- 
vitv  meMured  by  the  double  of  the  *]>nce  w)ii<  li  lu  (»y 
bu^ll  ducrihr  Kt  the  pkcr  w  !>rrc-  Uic  experuneiit 
y  made,  «Iwd  they  fatl  frt-cly  in  a.  rifrht  line  during 
the  unity  of  time.  Then  denotinf  »lwaja  by  I  the 
length  of  a  iitnple  pendataiii  8P  ar  SZ :  tiMttine  T 
ofitswliole  o4cni.iii..n  in  t!i.'  itrc  PZF IIT  PP  wiU 
be  expresaeJ  by  ihi-  t"o!l')w  ing  series  : 


Now,  the  angle  «  entering  no  more  into  the  vtivm 

of  r,  it  n]>pei«rs  tl»at  its  Taliie  will  hnvo  no  influ- 
ence oil  il ;  tiiat  it  to  uy,  that  Jor  the  mim  peuda- 
ium  moved  in  n  vacuum,  all  the  otciUationt  vekich  are 
perfitrmd  with  amplitudet  infinitety  tmaUf  un  of 

In  iclM)  «x|MaripHnt,  tbe  mdOMiam  can  never  be 
•Itrtflfether  inflmtely  nnatl,  bat  we  mny  take  eare,  at 

l.  i-t,  111  (imfinc  tlun;  within  aiii|)l'tutle«  «o  limited, 
.1  MTV  small  \alui'.    We  have 
i.'t'^m  perfectly  sullident  in  Lnnt- 


l!iat  aiijjlc  a 
ihfti  .111   :)p[irn\  i 


eri 


the  scries  to  the  tmn  which  c'untatitfi  tiitr  square 
die  am  ^a.    Wc  may  then,  in  the  same  order  of 


T  being  tlie  ratio  of  the  i  :iraiiitfiefMiee  of  tbe  dide 

tn  it»  diameter,  or  3.141551.  -i--, 
If,  be«ide!^  «  i-  ik-ii.'te  tlic  velocity  ..f  tlic  ]wni\n-    wnne,  gives 
him  in  eoy  point  of  iU  Mcillatioa  by  V,  i  btdng  its 
Migidar  dMum  Aon  Ihr  vevtiGnl,  we  hiiTe 

(2.)  \'^  =  2;,7  (cos  .1— COS  a) 

nr,  what  come*  tu  the  Mune  tiling, 

V^=4f /»in  ;(«+*)  f(«— 

These  formula-  will  -.tili  x-rve  if  tin-  pcinlulum, 
}fi^^\  of  falling  freely  frmti  tlu»  extremity  of  the 
arc,  receive*  there  an  initial  velocity  exprcused  by  V', 
BRnrkkd  «lw«ja  thia  velocity  i«  nithin  the  limits 
wUA  pcnBit  Ae  oeeinatory  motion  to  take  place. 
If  ill!*  Ik-  the  case,  indeed,  it  will  be  mffldcnt  to 
cousiiliT  the  |)en(lulum  an  wttin^  out  With  an  initial 
impulse  frum  another  .Tii^niLir  (li-t:iiKi-,  TIuii  it 
will  be  ne««sary  lliat  ttm  unitiiown  ilist.nu-i'  a'  w- 
tiafyilMtead  of  a,  the  general  equ  iiion  of  tlie  velo- 
 that  a  become*  in  it  i,  «l)icli  give* 


rvximation,  substitute  iatn*a  for  ain'^^'i 
•met  (1)  being  tbtta  itmUei' 


to  it«  two 


the  half  amplitude  of  tlie  oacillation. 
We  ^ve  aeen  dvive,  that,  by  supposing  tlie  simple 
IM'ndultiiii  /  iMJ<-1iroiious  wit)|  tlw  eonipQWd  |ielMtt* 
luii)  ui'  the  mas*  m,  wc  kuv  e 


(3.) 


V  =2g/  ^COX  a — CO*  tt'  ^ 


The  half  amplittidp  «'  of  tin-  o^cil'  ttioni  being  the 
only  unknown  cpiantity  in  thi«  equation,  will  l)e 
thus  determined,  and  their  duration  will  be  tlien  ob- 
tained by  the  equation  (1),  but  patting  in  it  in- 
stead of  a.  T!ii«  »<.irae  Mbathatiaii  made  in  the 
e(]uation  (2)  will  give 

for  tlie  velocity  in  any  point  whatever  of  the  09- 
dllation.  liut'Uicac  transformations  are  only  po«- 
sil>le  wiitn  the  equation  (3)  givt  s  for  «  a  real  arc, 
and  consequently  for  cos  «'  a  value  comprehend- 
ed between  -f  I  and  —1.  Wc  niav  easily?  conceive, 
wba  tbe  coa  «'  exceeds  tlicKe  hmita,  it  is 
bacnmi  A*  vdodty  of  impulse  V'  exceeds  the 
greatest  velocity  of  the  fiOl  whidi  the  pendulum 
can  acquire  in  a  circle  of  ■  radiua  I,  even  mpponng 
it  to  fall  from  the  very  sunniiit.  It  is  evident,  in- 
deed, that  the  o«  jllatory  motion  tan  tlu-n  no  more 
produce  "ucli  a  velocity,  am!  we  know  also  tliat,  in 
tb4rt  caae,  it  will  change  into  a  continued  motion  of 
— •-V--  If  we  exclude  this  circuoutance,  tlie  for- 
mdm  (t)  and  (S)  will  detetmine  generally  every 
particnW  regarding  oedllatMry  notiom.  When  the 
aiiiplitLides  of  tlie  Oscillations  become  so  small  that 
we  can,  in  the  series  (1),  nq;lect  all  the  powers  of 
oonpand  witb  tbe  unity  whicli  pitcedea 

W9  -mSL  htm  rinpfy  T=i*^'- 


c  being  the  momentum  of  inertia  of  tiic  mass  m,  rt- 
lativrly  to  the  axis  of  oiupM^en.  But  if  we  call  c' 
the  momentum  of  tbe  same  mass,  relatively  to  an 
axis  parallel  to  the  preceding,  and  passing  through 
the  centre  gravity  G»  we  find,  by  mecbanica, 
that  the  anantitiea  c,  c'  have  between  tham  die  fill* 
lowing  roatiain: 

c=n%^l*•^-c'• 
Thia  value  of  c  being  eubitllaUd  bl  dia 
■ion  «i  h  givei  evidently 

Now,  when  h  ia  gi*«n>  tbii  expression  only  fur- 
niabee  one  valae  eft  i  that  is  to  asy,  a  single  loagth 
for  a  simple  pendulum  iaodmmona  witb  tbe  man 
i».    Hut  if  /  be  given,  them  there  are  two  values 

of  //,  «!iich  give  the  *Hmc  value  to  /;  and  tliese 
are  dcducible  from  the  preceding  equation,  by  tak- 
ing A  in  it  an  the  unknown  quantity.  It  we  Je- 
n«ite  these  two  values  of  A  by  fi'  ;tnt!  A",  it  is  ea»y  to 
see  that  their  mm  is  A  and^iat  tlnin  the  first  being 
SG  (lig.  1),  tbeaeeoud  will  be  PG.  If,  then,  af- 
ter having  placed  die  azia  of  mipeiuiau  in  S,  we 
place  it  in  I',  that  is,  in  the  centre  of  oscillation  iU 
self,  preserving  it  always  parallel  to  its  first  direc- 
tion, the  oscilhiti'iMs  performed  round  the  axis  P  will 
be  of  the  mtne  iluration  as  those  performed  round 
the  axis  pro\  idtil  always  that  in  both  fu!-e>  the 
amplitudes  of  the  oscillation,  as  vreU  aa  the  initial 
velodtiea,  are  cqmd.  Iliia  fmaritaUo  tfawwan  we 
owe  to  HujrgcM. 

It  is  easy  to  extend  tt  lo  one  mndi  noffe  ge- 
neral. In  ,iH  Mil  id  Ijodies,  whntcver  be  their  figure, 
we  may  draw  through  the  centre  of  gravity  three 
roct.nnfinlar  axes,  termed  in  mechanics  principal 
ajxt,  and  which  possess  several  properties  cxtreme- 
hr  femarfcable.  Let  the  momentum  of  inertia  of 
we  nam  «i  ralativcljr  to  thcae  axea  bo  denoted  bjr 
AtBtC  Tfceq».irw««aiMider«B]rni«(mspcn< 
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Pndutain.  t»ott  of  whidi  ike  distance  from  the  centre  of  gravi- 
~  ty  is  expressed  as  above  by  h,  and  v  hu  h  forma 
Irith  the  pKcadiag  certain  ei^glca,  X,  Y,  2,— it  is 
■faoirn*  in  medunica*  lint  the  noncntiun  at  kut^ 
iT,  relatively  to  tbia  tmkg  call  be  eifireMed  ill  the 
following  manner : 

c"=  w/i*  +A  COS*  X  +  B  cos*  Y  +  C  cos*  Z  ; 
and  this  value  being  substituted  in  /,  instead  of  the 
letter  gj.vee 

.  Aeea'X+Bcos'Y+CcoiWS 
'"'*"*'  mh 
If,  ROW,  the  axis  of  suspension  be  given  along 
With  the  diatanoe  A,  tfaia  exprenioa  gives  but  a  single 
value  Ibr  /,*  bnt  if  we  r^^ard  I  as  given,  and  a»i> 

slant,  tlu  n  tliere  arises  1u  tnfon  llu'  atii^lrs  X,  Y,  Z, 
iin'l  llie  distance  h,  n  simple  ri'latiun,  wJiii!i  wi-  can 
!Wti-fy  in  an  infinity  of  diliVrent  ways,  so  tliat  tlicre 
result  as  many  different  axes  of  suspension,  which 
are  all  isochronous  with  each  other.  To  be  sensible 
of  the  extensive  application  of  stich  solutionv  let  ua 
transform  the  preceding  relation  into  one.  uritb  rec- 
tilincal  eo-ordinatea.  Let  x,  y,  and  be  audi  oo- 
oidinatea  directed  rectangularly,  according  to  the 
three  principal  axM  of  the  mass  m,  and  ha\  ing  tlit  ir 
common  origin  at  the  centre  ot'  gravity  of  this  mass, 
the  axis  of  susi>ension  relatively  to  these  CD-Mdjoitee 
will  iiave  its  equations  of  the  form 

(4.)    x=az+a  y=6i+3, 
a,  bf  »,     being  foar  cooatant  indeterminate  quan- 
titiin,  depending  on  their  poritioa  in  space.  We 
have,  besides,  by  th«  welMmmni  tfaeorcnw  of  ana- 
lytical geometry, 

cosXz:  .co»Y=  ,     ^  i 

thr$e  valiM  in  fbe  general  cx< 

pressiou  of  /,  it  becomes 

■  By  suppoiing  I  constant  tfaii  lektian,  combined 
wkb  the  equation  f  4),  will  dwraotariae  die  isacbn»> 

init  n\ci) :  but  as  this  combination  only  furnishes 
tl-.TLT  equBtiuns,  "while  there  are  four  constant  inde- 
terminate quantitit'N  a,  h,  n,  3,  in  tin-  position  of  the 
axis,  it  hence  appears,  titat  vvc  niiiy  still  assume  at 
pleasure  an  additional  condition  among  the  quantities 
themselves,  after  which, by  eUminnting  tliem,  we  shall 
hare  in  jry  t,  tlie  equadaaof  uenrface  on  which  will 
be  fimiid  the  iaocbroiwiie  aea  fitted  to  aatiaQr  the 
condition  prescribed. 

TIa'.  inj,'  tluiv  made  known  t!ic  I.IW'^  nf  osfill  itory 
iit'  tiou,  ill  a  vatuum  and  round  aw  uxi»  altogetlier 
tr<  V  from  friction,  let  us  now  consider  thtin  m  a 
feebly  resisting  medium  like  air,  and  supposing  a 
alight  degree  of  flrictton  round  the  axu,  auefa  aa  ia 
inwii^y  the  caae  ui  the  experimenta. 

In  the  fint  pbne,  whatever  be  the  ttalue  of  the 
phynoil  pvoceas  by  whidi  the  two  cau«es  oper«te> 
their  definite  effect  will  always  be  to  retard  the  pen- 
rfi:'iun.  acc<irdiii|;  to  n  fcrtain  fiincti  'ii  of  tile  velo- 

ritj .    But  whatever  be  the  form  of  this  function. 


ri+a« 

By  aubstitutini; 


provided  it  be  such  as  to  become  notliing  when  Ptnduliioi. 
tlie  velocity  is  notliing,  which  is  an  essential  oondU^^*'*^ 
tion  of  tlie  kind  of  obstacles  it  is  designed  to  ex» 
press,  we  may  nlways  assign  a  simple  pendidoni 
which,  moving  with  the  same  laws  of  friction  and 
sistance,  will  be  exactly  isochronous  with  the  oom> 
jwund  jH  itcIuUi'^^  wp  arc  cnnsidi  ring ;  and  what  is 
very  remarkable,  the  length  of  tliis  simple  pendu- 
lum is  exactly  the  same  as  it  would  be  if  the  oscilla- 
tions were  performed  In  a  vacuum,  and  consequent- 
ly the  same  as  that  of  which  we  have  gisen  the  ex- 
prearion  above.  Thua  tlie  centre  of  oacillation  of 
solid  bodies  audh  ea  we  have  defined  it,  haa  hi  eadi 
of  them  a  situation  independent  of  the  riiL'dium  in 
wlucTi  tfuy  move,  snd  of  Uio  resistances  of  every 
kintl  whiL'ti  their  motions  may  snffcr.  'I'his  iniport- 
atit  proiH>i>itiuri  wa6  ttn»t  demonstrated  by  Clair« 
ault. 

Now,  for  the  aimple  pendulom,  «•  well  aa  ibr 
the  compound  «ne  whidi  aceompaidea  it,  the  i«> 

aistance  of  tlie  air  and  the  friction  of  the  axia  dimi«, 
nish  continually  the  extent  of  the  arcs  in  which  the 
still  l,■^s!M■  o^c  illations  arc  |n'rformfJ  ;  but  it  happens, 
from  a  circmubtancc  well  wortliy  of  remark,  tlmt 
whi  ii  this  retarding  force  is  very  >li;:ht,  and  acts 
with  continued  and  equal  eifect  on  both  sides  of  the 
Tcrtical,  tlie  duntioo  «f  the  osciUations  «re  not  al- 
tered on  this  aeooiu^  For,  althougb  Oe  teiiKanoe 
whidi  the  pendidina  anffera  must  retard,  no  doubt, 
its  fall,  and  consequently  prolong  its  duration  in 
each  hnlf-o!icillation  in  de<-ccndin^'  ;  yet  in  each 
half-osei!latii»n,  in  a-cendinc;,  thi-  same  cause  acce- 
lerates iJie  Dxliaetiitn  of  the  velocity,  and  rather 
brings  on  the  instant  when  tliis  half-oscillation  i« 
terminated.  And  wliatever  be  the  mathematical  law 
of  the  notion  thus  performed,  if  the  smplitudes  of 
llie  aoeoMaive  oscillations  diitkiniih  very  slowly, 
which  alwaya  takes  place  when  the  body  put  into 
oscillation  has  a  very  Cfmsidentlile  density  rtlativB 
to  that  of  the  air,  and  if  wc  make  it  pt-rform  vi- 
brations only  of  very  sin;dl  extent,  and  roun»i  un 
axis  of  auspeoaion  so  worked  as  to  present  but  a 
slight  dqiree  of  flriction,  then  tlie  motion  of  the  pen- 
dulum preaenta  a  aueceuion  of  velodtiea  almoat 
exactly  similar  hi  each  deacending  half-oadflation, 
and  in  the  ascending  half  which  follows  it.  The 
.lUcrutioiis  produced  in  these  velocities  by  the  fric- 
tion and  the  resistance  of  the  air,  are  then  almoat 
e(]ual,  so  th«t  their  effects  are  almost  exactly  com- 
pensatt'tl  in  tlie  actual  observations.    Hence  it  fel- 
lows that  the   i!>ochroni!>m  of  small  oscillations, 
Uioiigh  altered  in  each  particular  half-oscillation, 
i*  still  found  to  substat  in  th«  total  oadlhitieBa. 
notwithatandirtf^  of  the  frfcdon  of  Ae  auria,  imdlSte 

vl -i-^t.mci'  of  tlie  ■.■It,  provided  always  tli  't  thc^e  twi 
forci^^  arc  rcnclt  ri-<l  sn  ft'eljle  ri"*  to  have  Ir.it  n  very 
LTa(b!:-.l  iiiHiicncc  on  tlic  n^olion.     'J'his  is  at  le;i-t 

S roved  by  experiment ;  for,  when  a  compound  pen- 
ulum  of  any  form  whatever  oscillates  in  the  air 
round  a  suspension,  so  free  that  the  decrease  of  iM 
vibrations  goes  on  with  great  slowness,  if  we  eh* 
serve  the  amplitudes  of  these  vibrations  at  intervals 
so  ne4fr  each  other,  that  their  absolute  diminution  is 
i:icon^ider:iliIe,  and  ap)>ly  to  the  number  of  o-t  illa- 
tions |)erformcd  tiuring  this  iutcrval,  the  reduction 
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of  mifKwdg  calculated  according  to  the  mean  valw 
'of  tbiMict  tiuwvlMamd  j  tiisnitiBlMr  of  oadUatiou 
ooriMtod  uhI  Ndnotd  in  llua  raniMr  to  tiw  ch»  of 

amplitudes  infinitely  RDall,  ii  al«o  found  invariablv 
the  same  for  th«  Mtnr  pmduliun,  at  le«»t  with  all 
the  d^free  of  «'x«ctno  -  .  !i  ^itnl  liy  pliy^uml  ex- 
periment* ;  wbuii  khowt  tltiit  tins  curreetion  of 
the  amplitude  ia  the  only  one  wliidi  the  om  iI'h- 
tiom  Wfun  in  order  to  reduce  the  motion  of  the 
f— lo  •  vaiftraiit^  quite  mathematical. 

oi  dw  dfccK  of  tlw  TMueuiee  of  the  air  on  (ho 

two  descend  in  nil  i«-ciuliiij{  liaif-osii'iKitioni,  hail 
lirrt  been  reiuarkcd  ami  poiiiit-<l  mii  by  Ni  wion 
in  hi*  Prineipia,  Lib.  II.  Prt<\<-  XW'II.  'J  hmr. 
XXII.  CoroUL  8.  He  even  givr*  a  tigoram  de- 
monstration of  it  in  Prop.  XXV'I.  and  XXVIL 
Sat  the  caae  of  a  rwHrtance  ptoportwaai  to  the  two 
fint  powm  of  the  ydkicity  tho  nadiHi  beinf  tbaa 
in  the  cycloid.  M.  Poisaon  tuu  givL-n  the  analo- 
gous demonatration  for  a  circular  motiun  in  the  le- 
ventfa  volume  of  the  Jour  mil  dr  i' l-'.,o:c  Psjytech- 
mique.  These  demonstratiuiiK,  liuwever,  u»ly  apply 
to  that  part  of  the  resistance  which  arises  from  the 
dirKt  impulse  with  which  the  raaviqg  bodj  atrikca 
tilt  aerial  particles,  supposing  tbOM  pMtidct  quite 
nmmA  $£ba  the  ntnkc,  and  ognaequentlj  nitli- 
oot  iwgvd  to  tfie  peenlisr  aghalioii  wnich  tneir  dia« 
placemciil  prtKiuci  i  -  ti  e  medium  itscU".  Ri;t,  as 
New  lull  rt-niarks  in  ila  corollary  nliove  cited,  the 
descending  h^iK-osciilaiion,  wliicli  is  pi  rlcinnfd  witli 
a  motion  continually  acceleratni,  must,  on  this  ac- 
count, excite  a  resistance  in  a  alight  degree  strong- 
er Aan  die  haUHiaciUaliaa  •wemlinfc  which  goea 
«n  wfth •  nutiaii  eoMiDiMlly  Tctarded;  beeauee,  hi 
this  second  case,  the  aerial  particles  struck  by  the 
pendoltun  may  fly  from  it,  and  withdraw  themselves 
from  its  action  more  easily  than  in  the  (virincr.  This 
diminution  of  the  re»ist«itce  ia  tite  second  Imlt'of 
the  oscillation  must  cause  it  to  btst  a  little  longer 
than  it  would  have  done  without  thia  ctrcunutanoet 
and  that  ilie  time  of  the  whole  oscillation  mtut  bo  * 
Ihtio  aogiiiwmd.  FortoBitelr  this  mum  it  «p> 
peart,  bceomea  hiMMiUo  ha  the  noet  fanportant  cn- 
perinunt»i  to  w  liich  tiMS  pendulum  is  njiiilirtl  ;  for,  in 
tlicv'  thf  oliiscrv.itions  are  never  nindc  hut  w  ith  very 
simall  ain|ilitii(lc!<.  which  proiliicf  very  Mn  iil  viliici- 
ties,  and  these  cannot  excite  anv  sensible  resistance 
except  bj  the  difcet  hnpdH  ffwimiTnirilrd  to  dw 


Bat,  htdependeot  of  Re  revalUMe^  the  eh;  by  it* 

mere  presence,  floating  round  tlie  oscillating  body, 
produces  on  the  motion  another  effect,  which  may 
be  c.ill<"<l  statical,  .nid  wliich  mii.-it  he  attended  ti),  in 
order  to  compare  tlie  observationi  nmde  in  dititTent 
i>tat^^  of  this  flui<L  As  a  gravitating  medium,  in  fact, 
it  deprives  the  oscillating  body  of  a  part  of  its 
weight  equal  to  that  of  the  volume  of  air  which  the 
bodj  di^lecee,  eo  that  the  latteri  in  rcalitjr,  only 
aiaviftee  hi  coneeqiwaoe  of  the  Terence  between 
Uie«e  two  quantities.  To  calculate  the  resulting 
effect  on  the  oscillations,  call  P  the  absolute  weight 
of"  the  bo<ly  in  vacuo,  ^  its  density,  cipnipared  with 
that  of  the  air  ia  the  ctrcumstanofs  under  which 
Ha  «f  bodiH  of  efiwl 


volume  being  proportional  to  their  densities,  the  I>cn<i>Uu.ii. 
weight  of  the  air  ditpliwed  bjr  the  bodjr  will  be  ^  ^  ' 


P.^^thmOa 


nvlghl  of  dnt  mbm  bo^yv 


diiroig  ite  QedMrtkoij  will  bt  ^^•r't  m  dMt  it 


wOlbetoittabiolateve^tai         to  1. 


The 


cflcct,  theiij  will  he  tlie  s.itiic  .ts  if  the  nbsolute  wei'i^ht 
P  were  nctwl  on,  n<it  by  the  actu«l  gravity  it*eif,  but 
by  II  force  diminished  in  this  ratio.  We  have  only, 
tbercforc,  to  reduce  the  cl«nenu  of  thia  correction  to 
tenu  dwt  we  can  nmpare  togedicr.  For  this  pur> 
peae,  euppeie  diet  nt  die  tempenmre  of  'freesiog, 
end  oitder  an  atmoapherie  pTMaore  meaenved  by  a 
coltirrni  ormcn  ury  i<\'o.^6  metres  in  height,  D  repre- 
sents tlic  (iriitity  of  the  substance  of  the  pemdiiUim, 
that  of  the  air  being  taken  as  unity.  If  we  »lenote 
the  cubic  dilatation  of  tlua  aubitance  for  a  diaiige  of 
tem|>erature  equal  to  a  centeeuudd^ree,  by  c,  its  den- 
ai^  at  I  dcjgreee  will  l>ccorae  very  acarlv  D  (1-H0> 
and  if « ia  the  atmospheric  pressure  et  Uiie  tonpm* 
tare,  the  corre«pon<ling  density  of  the  air,  accordiiy 
to  the  linown  law  of  the  dilatation  of  thia  fluid,  will  bo 


Then  dcnotm;;  the  absolute  intensity  of  gravity-, 
as  it  ia  exerted  on  the  body  in  vactio  l^g,  and  the 
appaicnt  force  widi  whkh  it  really  movH  dw  body 
In  the  ahr  by^*  wo  diell  h»vo 

=4  ^  > 


g' 


•  ^ 
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To  illustrate  the  uae  of  this  correction,  let  ('  re- 
present the  length  of  a  simple  pendulum,  which  per- 
fbnna  ita  oscillations  In  the  time  T',  under  the  indtt-. 
enoo  of  the  apparent  gravi^  gf,  aid,  with  the  ampli^ 
toda  So',  we  shaU  have> 

T'=«a/^  {»+(*)•«»•  ^+ ...... .AC^ 


In  the  aamo  manner,  if  we  call  /  the  length  ofa 
aimpie  pendolmnt  whidiinalies  it^-  oscillations  in  the 
timo  T,  under  the  iallnence  ut  griivity  g,  and,  with 
the  amplitude  2<i,  we  ahail  have, 

TswJ-i  i+(i)*an*«+  Ac.}- 

If  now  we  wish  the  two  pendulums  to  oscillate 
with  equal  amplitudes,  we  have  only  to  makp  a=ix' ; 
if  wo  irfih,  alio,  to  have  their  times  of  oscillation 
equal,  we  have  only  further  to  enppose  T'=:T,  then 
the  two  preceding  expreerfona  being  equal  to  each 

otlier,  we  obtain  -=^j  and  /=/'.^„  fromwliich  we 

g  s  e 

can  calculate  fj  whco  w«  luiew  from  obicmtian  t 
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Pndulam.  moii  of  which  the  dutance  from  the  ceutre  vf  gravi- 
ty i<  expressed  as  above  by  h,  and  which  forms 
with  the  prKcdiog  oertain  u^^un,  X«  YrZ,-4t  ■• 
■howD,  in  weehamoi,  that  dM  UMmcntiim  of  mcilia 
c*,  relatively  to  this  azM^  em  be  eKprtmJ'  in  the 
following  maimer : 

€"=  mil-  -j-A  cos-  X  +  B  co»*  Y-fC  ms*  Z  ; 
and  this  value  being  substituted  in  /,  in&tead  ol  the 
iMtercgiwa 

.  Acoa>X-t-Bco8»Y+CccwWg 

If,  now,  tbe  axis  of  8u«pen«ion  be  g<ven  along 
whh  tbe  «Mttancc  i,  Ihia  tacgnmaa  gives  butmaiagk 
«idoe  finr  //  hut  if  we  wgurA  t  as  givm,  and  con- 
stant, then  there  nrf>.rs  bftn-ren  tlip  .'uncles  X,  Y,  7, 
and  the  dlstasuL'  h,  a  siuiple  rekition,  \m-  can 

Mitisfy  in  nn  in(inity  of  diflcn  iit  w.iys,  sd  tli;it  tliore 
result  as  many  different  axes  of  suspension,  which 
are  all  isochronous  with  each  other.  To  be  sensible 
of  the  extensiTe  qq^icatioD  of  such  solutions,  let  us 
transfonn  the  nracei)iiWfelati«i  into  one  with  rec- 
tflined  eo-erdiiMitee.  Let  x,  y,  and  z,  be  such  co- 
ordinates directed  rectangularly,  according  to  the 
three  principal  axts  of  tin-  ni;ui.s  m,  and  liaviiip  tlu  ir 
common  nri:,nn  at  tho  centre  ot'f;rn\  ity  of  this  mats, 
the  axis  of  .sll^p<-)l^i()tl  relatively  to  thcte  OlMnduiaitCt 
will  liave  its  equations  of  the  form 

(4.)    j=as-}-o  y=65-(-i3, 
o,  b,  a,     being  four  constant  indeterminate  quan- 
tities, depending  on  their  position  in  space.  Wc 
have,  beftideH,  by  the  wtiUmown  theoremi  of  ana- 
lytical geometry, 

the  genenl  ex- 


By  substituting  these  valuet 
presMon  of  /,  it  becomes 


Aa*-f-IU*-|-C 


(5.) 


Mppoaiog  /  ccmti^  this  relatioD,  oombined 
with  die  equation  (4),  wSl  cheiweterisethe  iaochieo' 

ims  axes :  but  as  this  combination  only  furnishes 
three  equations,  Avhile  there  are  fuur  constant  inde- 
terniilmtc  (piantitics  (/.  «,  3,  in  the  position  of  the 
axh,  it  ttvnce  ujipears  tluit  \vc  may  stili  a«8unie  at 
picafurr  an  additional  condition  among  tlie  quantities 
themselves.  ai\er  which,  by  elimiiuitiog  them,  we  shall 
have  intifz.  tlie  equetianof  eanrfbeeeo  which  will 
he  taaad  tbe  iaodwoaeiie  axes  fitted  to  aati^  the 
rondttion  prescribed. 

Il.ivinjj  thus  made  known  tire  hw^  of  oscillatory 
nt<;tion,  in  a  vacuum  Rtul  round  an  iixis  jvltopether 
)ri(  from  friction,  let  iis  now  fon.sliK-r  them  m  h 
feebly  resisting  medium  like  air,  and  supposing  a 
slight  degree  of  friction  round  the  axis,  sucfa  as  ie 
invariably  the  case  in  the  experinentt. 

In  the  tint  phtce»  whatever  be  die  nalore  ef  die 
physical  process  bj  which  the  two  cauaef  operate, 
their  definite  effect  will  always  be  to  retard  thepen- 
Huhilii.  lu-n  rcliiit;  to  a  certain  fniieti  ai  of  the  vcio- 

e»t^-.    iiut  whatever  be  the  tbrm  of  tJiis  function. 


provided  it  be  such  as  to  become  notliinff  when  IWohas. 
the  velocity  is  nothing,  which  is  an  essential  colwti»^"*V"*' 
tion  of  the  kind  of  obstacles  it  is  designed  to  CX« 
press,  wc  may  always  assign  a  simple  pendulom 
which,  moving:  with  the  snnie  lawn  (tf  iVietion  ami  re- 
sistanct:,  will  be  txiiclly  iaoclironous  witii  t)ie  cum- 
]>ound  pendulum  we  arc  consideriti^; ;  and  what  i« 
very  remarkable,  the  length  of  this  simple  pendu- 
lum is  exactly  tbe  same  as  it  would  be  if  the  oscilla- 
tions  were  perfomied  In  «  vacuum,  and  consequent^ 
lythe  same  as  that  ef  which  we  have  given  the 
presnon  d>ove.  Thttt  the  eentre  of  oecilUtion  of 
solid  bodies  sudi  as  we  have  defitied  tt,  has  in  each 
of  them  a  situation  intltl>entlent  of  the  medium  in 
which  they  niose,  and  of  the  resistances  of  every 
kind  wliicli  their  motions  may  suffer.  This  import- 
ant proposition  wiu  first  demonstrated  by  (  Inir* 
iiult. 

Now«  for  tbe  simple  pendulmn,  es  well  a«  Car 
the  oonpodnd  one  whioi  acoompeniee  It»  the  re- 
sistance of  the  air  and  the  friction  of  the  axis  dimi-, 
nish  continually  the  extent  of  the  arcs  in  which  the 

^^ui■^es■^ive  obcillations  are  performed  ;  but  it  hapfvens, 
fruiii  a  circumstiince  well  worthy  of  remark,  that 
when  this  retarding  force  is  very  slight,  and  acts 
with  continued  and  equal  effect  on  both  sides  of  the 
Vertical,  the  duratioii  of  the  oscillations  «re  not  al- 
tered on  this  aooennt  For»  ahhongh  the  teslktaiioe 
which  the  pendulum  enllers  nuM  retard,  no  donb^ 
it)  fill,  and  consequently  prolong  its  duration  in 
each  h.ilf-oscillatiun  in  descending  ;  yet  in  each 
h.ilt'-nseir.ation,  in  a-c-en<!iii:.',  thi^  sjunc  cause  OCCC- 
Icrates  iJie  extinction  of  the  velocity,  and  rather 
hrill^  on  the  instant  when  this  holf-osciUatian  it 
tennmated.  And  whatever  be  the  matbemetteal  kw 
of  the  niolion  thus  performed,  if  the  tanplitudcs  of 
the  succciiiiive  oi«cil1ations  diitainish  very  slowly, 
which  always  takes  place  when  the  body  put  into 
oscilkitiun  has  a  \'erv  consiilerril)l<'  density  relative 
to  that  of  the  air,  and  if  we  nmke  it  perfurm  vi- 
brations only  of  very  small  extent,  and  round  an 
axis  of  soqiension  so  worked  as  to  present  but  a 
slight  degree  of  fiiction,  then  the  motion  of  the  pen- 
dulum presents  •  tneoesiMin  of  vdodtiea  almoat 
exactly  similar  in  each  descending  half-aseQlation, 
and  in  the  ascrndin;;  ludf  which  foUo^vs  if.  The 
alterations  prodnceil  in  these  velocities  by  the  fric- 
tion and  till'  resistance  of  the  air,  nre  then  almost 
equ.ll,  so  that  their  effects  are  almost  exactly  com- 

!)ensuted  in  the  actual  observations.  Hence  it  fid* 
owfi  that  the  isochrcmism  of  small  oscillations, 
thoiijrh  altered  in  each  particular  holf-oscillatiant 
is  etOl  found  to  ftubelst  in  the  total  oscillatioM, 
notwithstanding  of  the  frfetion  of  the  axis,  and"^^ 
rcsistanci'  of  the  cir,  provided  alwnys  th-  t  these  i\vo 
forces  are  re:uhTe<l  so  feeble  as  to  have  but  a  very 
e,r.i(hi;il  iiifhience  o;i  tlie  motion.    This  i*  at  lea^ 

Srovtd  by  experiment ;  for,  when  a  compound  pen- 
ulnm  nf  any  form  whatever  mrillates  in  the  air 
round  a  suspennoo,  ao  IVce  that  the  deorease  of  its 
vibrations  goes  on  witft  ffreat  stownea^  if  we  eh* 
serve  the  amplitudes  of  these  vibrations  at  intervaU 
so  nettr  each  other,  that  their  absolute  diminution  is 
incijn>i(Ier;ihle,  and  ajiply  to  the  number  of  oscilla- 
tions j'^^rformed  during  this  interval,  the  reduction 
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of  jUTtplitudp  cnlcuiiiliti  accordinfr  to  the  moiin  valiif 
of  ihv  art-s  thus  (iliwri  tnl  ;  the  iiuiulHrr  of  osc  jll.■^til!ll^ 
oarrected  and  reduced  in  thin  manner  to  the  case  of 
aHfUtude*  infiiuMly  tmaU,  nUi  found  invariably 
llw  Mune  for  tha  «ne  pgndnlam,  at  lout  with  aU 

degree  of  WMBliieM  adnittwl  hf  pliynetl 
|teriin<-tii!(  ;  which  abowt  that  the  correction  of 
the  aiii|iUtude  it  the  only  one  wiiicb  the  oscilla- 
tionn  rucjiure  in  order  to  niiiice  the  n.ution  of  the 
pentliiluin  to  a  uniformity  quite-  inaihcmiitiea). 
This  ^]>unllUleou•  cmnpenaation,  whiili  is  ]>r<KhtL-i'(l 
ta  the  cicoto  of  the  re«iiunce  of  the  air  on  tbo 
and  aacending  half-oacillntion^,  had 
remark  (tl  mijfomteA  out  bv  Nawton 
in  Ida  Prv»apiti,  Lib.  if  Frap.  XXVff.  Tbeor. 

XXII.  Coroll.  Hf  rvfii  >;!vc»  a  rii^'ufi'iii  rle- 

nKm»tT«tion  of  it  in  Pri)|).  XW  I.  WV'il. 
for  tlic  case-  of  II  rcM-^tami:  projwirliiiii.J  Td  the  two 
Erst  powen  of  the  velocity — the  motion  being  then 
in  the  cfdoid.  M.  Poiasou  ha«  given  the  «iial»> 
gOM  dHMMMlntiaii  tar  a  dicolar  notian  in  the  M» 
vandi  vohnw  cT  tha  Jaamal  de  fEeoU  jyyfadU 
Hique.  Tbece  demonstration*,  however,  only  apply 
to  that  part  of  the  resiatance  which  ariaca  from  the 
direct  impul>f  wiuli  which  the  moving'  \hx\\  strikes 
the  ai-rinl  (tarUclea,  auppoaing  tbeac  |Mni<.lc»  quite 
removed  aAer  the  stroke,  and  consequently  nith- 
out  fiegprd  to  the  peculiar  agitation  which  their  dis- 
plaewmit  produces  in  the  medium  itaelf.  But^  as 
Newton  marka  in  the  cordlary  above  cttec^  the 
daaoiwting  half-otdllation,  whidi  is  perfofmed  widi 
m  motion  cuntinuall}'  liccfU-rnted,  must,  on  tliis  af- 
Count,  excite  r  r<-sistjiiui'  in  ii  »licht  clejyrpp  strong- 
er than  tlif  lulf-or,iilliition  nsrciulinir,  wiiith  jjik'i 
OQ  with  a  motion  continually  retardckl  ;  bt  cauM?,  in 
tfcjl  ««lld  case,  the  aerial  particles  struck  by  tlie 
nandnlnB  mmj  flj  fixnn  it,  and  withdraw  thamielvaa 
nwn  itaactian  more  easily  than  in  the  filmier.  Tlila 
iUbninotion  of  the  resistance  in  the  liecond  ludf  of 
the  oaciUation  must  cause  it  to  Li»t  a  little  longer 
than  it  would  have  done  without  this  circumstance, 
and  thua  the  time  of  tlte  whule  oocillation  muat  bv  a 
little  augmented.  Fortunately  this  cause,  it  ap. 
pears,  bccooies  ioMnnbla  in  the  moat  inmrtant  ex« 
{>erimenta  to  which  the  pandnliun  ia  aj^lied ;  ftNr,  tn 
iona  are  neveriMMle  but  with  vary 
whidi  pfUiiea  very  •mall  ^dotS- 
1  diese  cannot  excite  any  acnsible  n  sistuncc 
CVCvpt  by  the  direct  impulse  communit  au-d  to  the 
nnibieut  iiiodiuni. 

But,  independent  of  ita  re»i<taiic«,  air,  by  ita 
naere  pwnnce^  flofKing  round  the  oscillating  body, 
■mdnoce  en  the  motkn  another  efliRti  which  may 
be  called  itafjeel,  and  whidinnnt  be  atlEnded  to,  hi 
order  to  compare  the  observations  made  in  diflcrent 
states  of  this  fluid.  As  a  gravitating  medium,  in  fact, 
it  deprives  the  oscillating  h<Kiy  of  a  part  of  ita 
weight  equal  to  that  of  the  volume  ut'  air  which  the 
body  displaces,  so  that  the  latter,  in  reality,  only 
in  conaeqaoice  of  the  d[ift'ereiicc  brtween 
two  qnautitMa.  To  calculate  the  reanltiaf 
«n  the  eaeOlaCiaBa,  call  P  the  absolute  wdght 
«f  die  body  in  vacuo,  A  ita  density,  compared  with 
tb.it  of  thr  lir  in  the  circunibtancca  under  -wliith 
we  are  operating.    The  weights  of  bodies  of  equal 


volume  being  proportional  to  liieix  deiuitie*,  the  Podtdmn. 
'   of  the  air  displaced  by  the  body  will  be'  


P.  ,thiiathe 


eC  ihia 


tbedy. 


during  ita  oeciUatiaas,  will  be      X'  *** 


wHlbetoHaabeolala 


t— ^.tn  1. 


The 


effect,  then,  wHI  be  die  tame  at  if  the  abiohite  weight 

P  were  actetl  on,  not  hy  t!ic  achial  j,'ravity  itsell',  l)ul 
by  a  force  dimini^lii-il  in  tins  ratio.  W  e  have  only, 
therefore,  to  ri  tlm  c  the  eleinents  of  this  (•orreeti<"n  to 
terms  that  we  can  ronq^re  together.  For  this  pur- 
pose, suppose  that  at  the  temperature  of  freesing, 
and  under  an  atmo^heric  pressure  measured  by  a 
column  of  mercury  of  0.76  metres  in  height,  D  repra> 
aentathe  denainr  of  the  mbatance  of  tlM  pendalim, 
that  of  the  air  being  taken  as  unity.  If  we  denote 
the  <-ul)u'  dilatation  of  this  .suhsianee  for  .1  change  of 
tem  1  lerat  ure  equal  to  a  cente«iutul  degree,  hy  c  ■  it»  den- 
sity  at  t  degrees  will  become  very  nearly  1)  (H-cf', 
and  if p  is  the  atmospheric  pressure  at  this  tenijiera- 
ture,  tne  corresponding  density  of  the  air,  according 
to  Uie  known  law  of  the  dilatation  of  thit  ittidt  will  Im 


o"'.76^1+/.O.OOS75j 

Tlien  denoting  the  abnolute  intensity  of  frruMty, 
as  it  is  excTted  on  the  body  in  vac  uo  by  and  the 
apparmt  force  with  which  it  really  movea  the  body 
in  die  air  by  g',  we  ihdl  have 
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To  illustratp  tlie  use  of  this  correction,  let  t'  re- 
present tlif  length  of  a  simple  pendulum,  which  per- 
lornis  its  oscillations  In  the  time  T',  under  the  influ- 
ence of  the  apparent  gravity  g',  and,  with  the  amph^ 
tilde  SU^t  we  abaU  haw. 

In  the  same  manner,  if  we  call  /  the  length  of  a 
simple  pendulum,  which  makes  its  oscillation*  in  the 
time  T,  under  the  indaence  of  gravi^  g,  and,  with 
the  amplhnde  S«,  we  ahall  have^ 

T—v^^  1 1  +  (»)"  ""1*  «+  

If  now  we  wish  the  two  pendulums  t<i  oscillate 
willi  etpial  amplitudes,  we  have  oidy  to  make  a  =  «'; 
if  we  wish,  also,  to  have  their  titue*  of  oscillation 
equal,  we  have  only  further  to  suppose  T'— T,  then 
the  two  pveceding  expre5sion«  hein^'  equal  to  each 

other,  we  ebhun  end  tst.^  froo  which  «« 
can  caknlate^  when  we  know  from  obeervatian 

and 
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Am  Ae  dentity  of  the  lolid  mm  of  the  jyudolum 
is  nnially  very  pai^  oompved  with  that  of  the 
D  ia  a  very  considanable  mnnber,  lo  diat  this  eorrec- 

tit>n  I'  always  very  nnall.  Boujfiier  apiH;nrs  tu  have 
betn  ihe  first  philosopher  who  nmcli'  um;  of  it,  as  n\>- 
pears  by  his  work  on  tin?  li},nirL-  of  tlic  farth.  But 
lieforc  him  Newton  was  well  aware  of  tlic  necessity 
of  paying  attention  to  it,  as  we  may  conclude  even 
ftom  the  enitncution  wbkh  be  give*  to  tbe  PMPmU 
tions  regarding  tbe  retutanee  of  die  iSt  above  aJlod- 
ed  to.  For  hv  there  compares  the  motion  of  the 
pendulum,  affected  by  this  resistance,  to  that  which 
would  tjvki'  place  in  a  medium  of  the  same  specific 
graoily,  and  vthich  would  present  no  resistance. 

Havini^dmi  C3q>lained  in  general  the  mathcmaii- 
cal  laws  of  the  motion  of  the  pendulum^  whether  in 
the  air  or  in  vacuoj  we  shall  now  describe  tliu  prin- 
cimI  appUeatiaaa  wbich  have  been  nuule  of  then  in 
p^i^eal  icieiice.  Thew  are,  itt.  The  naeaaoNnenl 
of  time.  2(1,  Th-  r  tiuiating  of  the  resistance  of 
fluid  luedia.  'id,  1  lie  cmup^iriison  of  tlie  intenisitie;s 
of  gravity  on  different  jiarts  of  the  surface  of  the  ter- 
restrial spheroid,  from  wiiichcertaiu  po&itive  conclu- 
sions luve  been  drawn  r^arding  the  figure  of  a 
qibaraktf  «•  weU  ai  the  anaugemen^  and  the  denai* 
ty  of  the  itfata  of  which  H  it  femed. 

The  fintt  idea  of  employing  the  pendulum  as  a 
measure  of  time  is  due  to  Galileo  ;  and  it  occurred 
to  hiin  when  he  was  ob'ierving  tlie  apparent  isocliro- 
nism  of  the  small  OKciiktions  of  suspended  iNHlit's. 
But  the  variation  in  the  length  of  these  oscillations, 
in  praportioD  as  the  resistance  or  the  air  diminishes 
tbeur  aia|ililtude ;  the  neccs&ity  «f  frequently  renew- 
ing, by  a  new  impulse,  tlie  motion  which  tma  renaW 
anee  wat  deitroying ;  and,  lastly,  the  tediona 

ty  of  following,  and  counting  directly  tlie  o-icill.ilioii'; 

«M»e  by  one,  during  the  whole  interval  that  is  to 
measured,  these  proved  >(  ri(m.':  oh^tjiele-i  to  ri  practi- 
cal and  certain  use  of  the  instrument.  Huygeas 
had  the  merit  of  surmounting  all  these  diffieul* 
ti««,  bjr  employing  tbe  pendulum  in  docka  to  iie> 
gldate  the  motiona  of  a  system  of  wbeela,  acted 
on  by  a  constant  power  which  tends  continual, 
ly  to  make  them  revWIve;  the  |)endulum  deter- 
mining the  rate  of  their  gradual  rotation,  by  act- 
ing on  them  at  i  cpidinlaiit  intcrv.ilji.     The  pen- 
dulum carries  at  its  upper  extremity  a  piece  in 
tlie  form  of  an  ancluir,  which  is  tcmi«<l  the  escape- 
ment, and  of  which  the  two  ends,  carried  successive- 
ly from  right  to  left*  and  from  led  to  righ^  by  the 
oeriTUtery  motloB,  an  alternately  engaged  and  dia« 
engaged  with  the  teeth  of  a  prim  ijial  wlieel,  wjiose 
rotation  they  llnis  serve  to  check,  and  whidi,  in  its 
turn,  serves  as  a  similar  alternate  check  to  theotlier 
wheels.    Theije  now  turn  more  or  less  slowly,  ac- 
cording to  the  relation  of  the  nuinl>er  of  their  teeth 
to  that  of  the  principal  wheel.    By  iVip^ying, 
to  their  iixes  one  or  more  indices,  wnwft  toni  on  a 
/t;«l-pii^>»  divided  on  the  ovtaide,  we  obtain  by  their 
indicatioaa  to  many  unitiet  of  dilfoent  kinds,  the 
amount  of  which  shows  the  number  of  osdllations 
that  have  been  made,    'fliese  unities  of  time  are 
hours,  minutes,  and  ffcnnil.'-.    Oriat  care  is  taken  in 
the  ooottructioQ,  as  well  as  in  the  ap|dicatian  f£  the 

whed%  ao  tihat  their  motion  nay  be  a«  eur  aa  wmU 
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ble,  and  that  they  may  always  obey,  with  equal  fSici- 

to  tha  intiimittiii-  ;w^ww««inm«  at  tk»  p«i«<l.ily.ni 

Tne  body  of  tbe  pendtdnm  itself  i«  eenrtrucled  with 

particular  precautions.  It  is  fornie<l  uf  a  rod,  or 
system  of  rods  of  metal,  ttnninalcd  below  by  a  uums 
also  of  metal,  and  very  heavy  ;  ^jenerally  of  a  lenti> 
cular  form,  which,  as  tJie  edge  lies  in  tite  direction 
of  the  plane  of  oscillation,  possesses  tbe  advanta|^ 
of  diminiihiiig  tbe  eSiect  of  the  ate*!  naittanoe.  Be* 
ridce  tUv  aa  di*  dilationB  and  contiiietioaa  of  the 
tnetal,  by  the  dianges  of  temperature,  would  length- 
en or  contract  the  pendulum,  and  tlius  cause  it  to 
alter  the  duration  of  iti^  osciHatioiK-i,  the  stalk  of  the 
pendulum  \a  coui posed  of  a  uuuiber  of  slips  of  diSer- 
eiit  im  tak,  which  are  so  combined,  that  tlie  centre 
of  oscilintion  of  these  slips,  and  of  the  lonttcidar 
weight,  remains  constantly  at  the  same  height. 

Sadi  ii,  ia  general,  the  node  of  applying  the  pen- 
dulum to  docka,  wUeh  we  owe  to  Huygens,  and 
which,  by  the  exactness  it  has  introduced  in  ffii;  m<  a- 
8ureiiient  of  time,  is  one  of  liie  fmcst  and  mo6t  valu- 
able presents  which  the  scienoaa  havC  CMT  fuciimd 
from  the  liands  of  genius. 

The  second  application  of  the  pendulum,  nonieiy, 
ita  uae  in  detenuninir  the  reiirtance  of  fluid  media, 
we  owe  to  Newton,  who  haa  csnlained  it  widi  mndt 
detail  in  tlie  sixth  section  of  tbe  first  book  of  die 
Principia.  The  intensity,  and  the  law  of  the  reust- 
anee,  is  (>tiniatetl  from  llii-  jirofrreshive  diminution 
of  tlie  aiuplitudc^,  determined  by  observation.  V\'e 
may  nee  in  that  part  of  the  work  above  referred  to, 
the  profound  nature  of  tite  tlieory  on  whidi  this  de- 
duction is  founded,  as  wdl  as  the  experiments  them- 
selves to  which  Newton  awpUea  iu  Tbe  pwidulmna 
whidi  Newton  made  nse  Ox  were,  in  general,  spheraa 

of  ^vrvxl,  or  of  n.elal  suspcjuli-d  by  threads.  Desides 
the  law,  ids.',  of  resistances,  sev  eral  iuiportaiit  points 
in  ph\ '■K  s  (le]n'nd  on  this  sort  of  observation.  New- 
ton, lior  exauipie,  made  use  ol  it  to  establish  the  fact, 
that  tite  action  of  terrestrial  gravity  upon  all  bodies 
ia  prapoKtional  to  their  mass;  and  also  to  inouiie  if 
flwie  Dodiei,  when  in  motioR,  aniTer  ai^senHble  m> 
sistance  by  the  presence  w  Ithin  them  of  subtle  me- 
dia, which  have  been  suppoiied  to  spread  throwghont 
the  whole  universe. 

Lastly,  it  now  remains  tu  cou»ider  liiv  use  of  the 
pendulum  in  measurirg  tbe  intensity  of  gravity  on 
differait  parts  of  tlie  terrestrial  spheroid ;  and  we  have 
kept  Haa  application  for  the  last,  on  account  of  the  de- 
licate nature  of  the  experiments  which  it  leniiics^ 
and  which  are  new  really  performed.  It  would  beef 
no  use  to  enumerate  lu  re  all  the  methods  w  hirh  li  ivc 
been  successively  employed,  and  successively  abj.ii- 
<lonetl,  as  experiments  of  greater  exactnesH  came  to 
be  required.  E\'en  tbe  results  of  these  tirst  at- 
tempts, though  tliey  nuqrlmwbwn  at  tlie  time  veiy 
useful,  cannot  now  be  any  more  ea|iloyed  j  aomach 
do  the  limita  of  tbe  errors  whidi  they  admitted  of 
cxceetl  tliose  which  are  allowed  by  our  actual  pro- 
cesses. These  can  be  ledooedto  three  prindpal 
methods ;  two  of  thetu  give  the  abadttte  measure  of 
the  pendulum  ;  the  one  is  due  to  Borda,  the  other 
to  Captain  H.  ICater ;  the  third  gives  merely  tbe 
relations  of  the  lengtba  of  pandukinia  in  difoent 
ptace%  aad  dedmsM  WMt^  t 
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mdoIwD  nt'  rv«.ci1ktion(  {M>rforfne<i  in  tile  saine  interval  of 
time  h\  the  some  compouml  pendulum,  luppofted  to 
htti  in  imuM^^^H^ md^iMh^k^^nM mo- 

t. — Biniiia'i  If niiAii. 

TliP  mpthcHl  iiMil  liy  Hnnln  \v!i<  oritrinjill v  (lf*<'ri!». 
ed  in  a  memoir,  ini«erteii  at  the  Uitrtl  \olunie  of  the 
work  which  DeUmbre  haspubliahed,  ui  tlrr  the  tune 
of  Bate  du  Sustem  Mttriqnt  Drrimal.  The  ume 
MBoir  induaes  a  Jrtaflcd  account  of  a  very  greet 
— iHber  ef  ejumitneiiu  yerfawecl  ntlueaMaiier  by 
Mom  Bdvde  end  CeMttii.  to  determine  the  lenf^th 
of  the  Mcond**  pendulum  at  ilie  01)s<.-r\  Rtury  jit  I'n- 
rm.  The  method  of  Ikmla  l>.i»  Iwii  ^iIlc^s  ii)iuplj> 
fieri  l<y  the  I'rench  aatronoroeTv,  mi  that,  without 
la«tn  J  :'My  of  lU  oriffinal  MectDcw,  it  has  been  rei>- 
dereii  tu.>re  easy  of*  exrcntiea  in  travrlliiiy,  ewl 
in  places  where  the  obicrver  can  only  reckoa  upoa 
the  resoarcet  he  earrief  tridi  hhn.  Under  thu  neir 
form,  thi«  method  haa  been  emplnyed  on  a  p-ent 
number  of  points  of  the  terrestrial  nrr,  cornpn  lirnd- 
n!  Inl<\r(ii  itit'  I'liliiiisv  NL  ikIk  and  the  Sl,i\liin(l 
IsUudH.  Tiicd«.'H.cri]iti<>!i  uf  these  modiiicationi,  and 
of  the  result*  thus  obtaitied,  will  be  found  in  a 
voiuoie  which  forma  a  M-nucl  to  that  of  Delambre, 
and  whidi  hat  been  poUisncd  bv  Mot  and  Ar^go. 
It »  from  theme  that  we  ihall  tu«  our  gcMial  ac* 
eooBt  of  diia  method,  Ae  deacriptlon  erwhicli  will 

M  rve  al«o  for  the  explanation  of  the  othenj  thoe 
hAvm;?  many  point*  in  common  with  it. 

The  fundamentj^l  prinriplc  of  this  method  cdtisii.tH 
in  employing  for  a  {teiiduium,  a  xyxtem  of  bodie* 
^*-hich  approaches  the  nearest  posssiblc  in  its  proper- 
tie*  to  tile  nimple  pendulum,  and  which  we  cnn  re* 
dooe  to  thi»  ideal  Caae  tiy  corrrrtion*  equnlly  simple 
to  ealcalatc^  and  eaactia  their  application,  llicpea* 
(fahrm  u  fbnaed  hy  a  belt  oTphuna,  suspended  to  a 
mc-t.i!  V.  ire.  (Plate  ClX.fi;:.  TJip  under  extremity  of 
tJio  wire  is  srrpwwl  into  thf  iMHtiiiii  dCji  '.pherical  cap 
»jf  foppor,  'if  thf'  sviiiic  rndliis  .is  the  hnll,  .ituI  wliiili 
being  i^plie<l  on  ita  «urfture  witJi  a  liuli:  taliow,  ad- 
bene  to  it  in  consequence  of  the  pressure  of  the  at> 
iDOa|ihiere,  and  of  the  perfect  oootact  renilting  from 
ita  apheridty.  The  odier  end  of  the  whw  la  attach- 
ed to  a  Huxpended  knife  (fij;.  4^,  which  oadllates  on 
a  plane  of  flptte  (fig.  5),  ftimishe<l  with  adjusting 
>crc»  s,  hy  w  hich  it  can  be  broui^lit  pprffotly  hnri- 
zoiititl ;  a  circuMi»taneewhich  i»  a&ctrt.-iimd  l>v  placing 
on  this  plane  a  glnss  s|»irit  level  without  it*  frame. 
The  mtvi*  of  tlie  Icnile  in  previously  adjustetl,  so  that 
it«  OKcilUtions  may  be  very  nearly  isochronous  with 
tiiOM  of  the  clodt,  by  which  the  whole  pendulnm 
mwat  be  tegabted.  Thia  la  dam  by  the  notion 
of  a  !iniall  ring  of  metal  A,  which  screws  round  a 
metal  timI  T  T  fixed  to  the  knife,  and  which,  by 
acrcwiiifj  and  unscrewing,  ;tppro*fhe*  to,  or  rccrtles 
froea,  tlic  plane  of  suspcnsiuii,  giving  to  tiie  mo- 
mentum of  inertia  of  its  mass  a  greater  or  leas 
tnfiuence  on  the  motion  of  the  system  of  the  knife 
■■yf  its  rod.  When  the  iiM>chrouiMn  of  the  osciUa- 
tien«  of  tiie  knife  and  of  the  dock  ia  aa  perfect  aa 
can  be  bbtained  hy  this  method,  we  laapend  Aem 
the  knife  thf  rt  tim  I  1  .ill  ;  L^iviiip  to  the  wire  siicli 
s  Icxigtb,  tliat  the  osuUatioiis  of  the  whole  system 
VOX*.  rU  PABT  I. 


ouy  diFer  but  little  firem  tlioae  of  the  dock*  < 
ijoendj  fton  tlioM  ef  die  hniih  ittdf.   It  > 
be  ihoWBf  aa  wcU  by  calculation  as  by  experiment, 
liiat  the  num  of  tlie  knife  exerUt  no  senuble  influ. 

eiue  on  the  Ifiipth  ol'  the  pendulum ;  which  uris«'R 
from  it>  cfiitri'  ol' gra\  ily  htring  then  excessively  near 
the  pLine  iit"  ^^l^pl'llsioIl.  The  whole  system  of  th«' 
kiiile,  tiie4>j»l),  and  the  wire,  has  only  now  to  exert 
an  effort  infinitely  small,  to  complete  the  exact  regu- 
lation of  the  fl>dliiHioiia  of  the  kntf^  and  to  aaake 
them  agrge  with  Choae  of  the  whole  lyitnR. 

The  |icndu)um  is  inclosrd  w  ith  thf  cVirk  in  u 
glass  case,  where  it  is  exen.pt  from  thi-  a^it-i- 
tii.ii  of  the  .lir.  Behind  the  wire,  at  n  very  small 
(liiitAnce,  i»  tined  horizontally  a  acate  of  ef|uai  p-irtt, 
which  »er\-e»  to  nie.i.surc  the  amplitudes  of  the  os- 
cillation!!. Tw  o  sensible  thermometerB,  carefully  ad- 
justctl,  are  fixwl  near  llie  wire,  the  one  at  tlie  height 
of  the  plane  of  snspeniian,tlie  otlier  atthehe^ht  of 
4he  ban,  In  order  to  indicate,  at  every  UMtant,  the 
tenijicrjitMrr  nf  tlic  air  around  \hc  wire.  Rut  us  the 
wire,  on  ru  cmuit  of  {lie  sriiailiK  ss  of  its  m.^^^.  re- 
el i\rs  ilk'  Htmresiiions  of  teiii|xT.iturc  mneli  more 
r.rpidly  th.Tii  the  mo'«t  sensible  thermometer,  the  ex- 
periiiii  lit  i.s  made  in  a  room  so  large  and  thdlcnMlt 
that  the  teni|>i'rattireof  the  air  in  it  may  change  VCiy 
(luwly.  The  iiUte  of  the  tlienuometera  la  obi 
tliroi^h  the  glasses  of  the  caae  without  over 
ing  it  during  the  period  of  Ae  oidllatHina. 

Every  thin;;  lieiiij;  thus  disposed,  we  place, .it  the 
distance  of  seven  or  eight  metres,  a  tele.*cope  fi.vttl 
horl/ontall y,  and  the  »ye-glass  (A'  »hi<h  ha.s  a  wire 
fixed  vertically  hel'ore  it.  We  direct  this  wire  u|>. 
on  that  of  tlu-  ]M'ndi,ilum,  when  in  a  state  of  rest, 
and  wc  then  place  in  the  lame  direction,  on  the  ball 
o{  the  dock,  alto  at  retl^  •  inall  circle  of  paper  to 
aenre  for  an  indes.  Tbm  prnantkm  bdqg  ludt; 
die  dnA  t«  let  to  oadOate,  and  IS  no  more  topped. 
When  it-H  rate  of  going  has  iKCume  very  steady.  W'e 
cau»c  the  |K'ndulum  (dso  to  tiM.'i]!ate,  luul  ^liuttiug 
the  door  of  tlu-  j^las.*  ease,  we  proceed  to  observe  it 
from  n  itiunit  with  the  telewope.  If  it  should  move 
emctly  at  the  siunc  rate  with  the  clock,  it  would  d- 
waya  be  found  in  the  aune  poattioo  in  relation  to  tlw 
inwx  in  'all  iti  comecntire  owlllatiana.  But  Aia 
never  happens,  and  the  Modidunt  goei  dwaya 
quicker  or  slower  than  tfie  dodi.  If  it  gees  quicker, 
it  only  coineidi  s  for  an  instunt  w  ith  Uic  inde.x,  after 
which  it  p«»st  »  it,  riH-edrs  from  it,  rcturnsi  lo  it  in 
the  opposite  direction,  jwsses  it  anew,  and,  after  hav- 
ing receded  from  it  o^iuu,  returns  to  coincide  with 
it  a  second  time,  and  follows  its  motion  of  OKillation 
Stf  an  instuit.  Tiie  ttlctcoac  which  serves  to  ob- 
aerre  thewaeparadona  and  tlcw  ooinddencM,  mag- 
nifies the  arc  described  by  the  pendulum,  and  by  the 
clock — augments  their  apparent  velocity,  and  thus 
enables  li«  t<.>  judge  of  the  li  -I  li  i  nf  i  i^icidence 
wiUi  singular  precision.  Uetwecu  two  con.secutive 
coincidences,  the  pendulum  gains  or  loses  two  oscil- 
lations upon  the  clock,  and  a  simple  pn^rtion  de- 
termines  how  much  it  must  gain  or  lose  in  S4  hours 
of  the  dadc«  if  it  be  sexagesimd,  or  in  ten  hours  if 
it  be  dedmd.  If  we  suppose  N  to  denote  the  in- 
terval betwwu  two  coincidences,  in  clock  time,  it 
follows,  that  while  the  dock  makes  N  owillatioDs, 
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PENDULUM. 


tbe  ]>endulum  laakes  Ndc2.  The  sign  +  being 
'ooploytMl,  if  the  pendulum,  goes  quicker  than  tlw 
clock,  and  tba  _  if  it  fOM  (lower.  Tbuf,dnr. 
iag  my  nundw  cfctdllatioitt  «f  Ae  dock,  denoted 
^     Ae  IMBlber  ef  OKQIations  of  the  pemlulum 

trill  be  pwyirtiMiellj  J  |  '^SP 

r«ault  which     inagr  nfment  in  eaebridfad  fim 

by  Jdtzn. 

If  the  clock  be  8exage>ini.il,  tltc  number  J  of  iU 
beats  in  34  hours  is  86,400.  It'  it  be  decimal,  tbi« 
nimber  is  equal  to  1 00,000.  Both  these  systems  hkV* 
beena^pkgred  bj  tiicF>«nch ofaMrven.  WJuierar 
loKf  be  tfie  me  wbidi  we  edopt,  we  fcgokte  die 
lengtli  of  the  wire  of  suspension  in  such  a  manner 
that  the  coiiicidinccs  of  the  pendulum  with  the 
clock  may  not  be  very  near  to  each  othcrj  w  hich 
would  multiply  uimece&«arily  tlie  troulih-  of  the 
observer.  But  ncitlicr  must  ihev  be  made  too  dis- 
tant, because,  in  that  ca^,  the  jtendulum  and  the 
dodc  detaching  themselves  too  slowly  from  each 
ediev,  tibe  piccue  inrtento  of  eech  coincidtfwe  be> 
come  more  difficult  to  obeerve.  A  ftw  tmb  will 
soon  point  out  i  .  nvenieiit  medium  between  these 
(ixtrtuucia.    TL^u  tin-  difl'erence  in  the  diurnal  rate 

2J 

or  n  L>ttwt'en  the  jx;nduluiu  and  the  clock 

always  forms  a  very  small  number  of  osciUations. 
But  the  extent  of  the  arcs  described  by  the  pen- 
duluaaif  diminishing  always  by  th«  effect  of  the 
of  the  air,  while  the  dock,  having  its 
mtored  by  die  ecticm  of  it*  wejgb^  pre- 
always  the  anne  emplitiule,  it  hence  uways 
happens  that  tlie  intervals  bctuei  li  the  sucies.-ive 
coincidences  of"  the  same  jKiiduluin  vary  wiih  tlie 
time,  which  niters  the  value  of  the  number  it.  Dur- 
ing this  inevitable  change,  the  ]>eriod  when  the 
oomcidences  are  observed  with  the  greatest  prcci- 
•ion  u  that  where  the  amplitudes  of  the  oscillations 
of  the  pendulum  and  of  the  clock  are  equal  to  each 
odier  j  ao  the^  if  we  e(«  obliged^  bf  eay  cenridev^ 
tioB,  only  to  obeerve  *  nnalltrandierof  oindcnleDee^ 
we  must  regulate  the  primitive  range  of  the  pendu- 
lum, ao  as  t«  approach  as  near  as  possible  ttus  con- 
didon  of  e^piili^* 


The 
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with  thoao  oacillationt  of  die  pendulum,  whidi  eve 
pofarmed  between  the  coinddencee  wbidi  we  eme^ 
peie  tuyther,  that  ij  to  say.  widi  en  eni|ilitnde  of 
eve  va>  viug  flngm  et  the  banning  of  the  mter  val  to 
et  die  cod  of  it  The  duration  of  these  oscQhu 
tions  is  larger  than  if  the  oscilhitions  had  l>een  p<  r- 
fimned  with  the  !iame  penduhiiu,  but  M'ith  .ampli- 
tudes infinitely  small;  and,  therefore,  t«  render  the 
mults  comparable  with  each  other,  they  must  be 
reduced  to  this  latter  eeee.  For  dii»  pvipee^  at  the 
moment  of  each  ooineidenoe,  we  eibMree,  thcoiwh 
die  fixed  telcaco^,  the  pobit  of  die  botiioolel  aoue 
ek  which  die  wire  rtops  in  its  excursions  on  each 
eide  of  die  vertKal.  This  furnishes  suffici«it  data  to 
celciilMedie«i«alardevitticiii«fdiepmdnhnnft«n 


the  vertical,  at  the  instant  of  the  coincidwce,  since  we 
know  the  distance  of  tlie  scale  ttam  the  plane  of  &u»« 
penaion at wiucfa the CMMte of lotrtianliM.  Wematlc 
also  the  itet*  of  die  intatiev  diermaneter^  end  dM 

of  the  barometer  at  the  same  instant.  If  die  arcs  a 
end  a/  arc  both  very  small,  as  it  is  usual  to  make 
them,  we  tnity,  withr  ut  sensible  error,  siippose  all 
the  oscillation*  imuie  vtith  the  mean  amplitude  o-f^a'. 
'llien,  afler  what  has  been  shown  above,  each  of  them 
expressed  in  oacillations  infinitely  anuU,  will  be 

efttil  to        ■ii^(iH*«'X  vlncli  wmt^taprnth 

en  abridged  form  by  ]-)-/*<  nnd  eonsequently  the 
J-}-«  oecilktions  of  the  pendulum  supposed  to  be 
made  in  this  arc,  will  be  equal  to  a  number  of  tMcS* 

ledone  infinitely  small,  rxprcsM'd  by 

(J+J»)(l-j-/A)  or  J  ^n+fi(J+n) 
a  result  which  we  may  represent  in  an  abridged 
form  by  J  +11'.   The  number  r',  according  to  what 
has  been  above  wteMlibedi  never  bciiig  any  way 
conaiderable. 

If  the  arcs  to,  2a'  differ  more  than  in  a  slight  de- 
gree from  each  other,  i--,  T  ■  >  xaniple,  whni  the  in- 
terval between  iht:  coiiiLiiiiuees  wiiich  we  cumparc 
is  large  enough  for  permitting  the  reiisUmce  of  the 
air  to  have  a  considerable  effect  in  modifying  the  iint 
of  these  arcs,  it  will  then  be  no  more  sufficiently  flutt 
to  suppose  idl  the  oKtUataotu  mede  with  die  nMen 
ampUtudc  a  ^  a'.  Bui  thta  ineonvcnienee  may  be  re- 
medied, by  observing  experimentally  the  law  of  the 
gradual  decrease  of  the  amplitudes.  Thh  law  iy  in 
geometrical  progreaaion  ■vhen  the  number  of  oscilla- 
tions increases  in  arithmetical  progression,  that  is,  if 
we  begin  witJi  tlic  instant  when  the  half-amplitude 
was  a,  and  represent  by  »^  the  amplitude,  which 

takes  plaee  eifter  »  eecOktiemb  we  find  b-^- 

•  K 

or  bccauMiiendn  tve  euppoeed  veiy  hmU  etn.  • 

B-^.  Kbri^gnceefldnt,  which,  in  die  ime 

&tate  of  the  air,  is  constant  for  the  earn*  pciMlelan« 
end  dqtande  on  its  leudi,  iu  ah^,  anditsother 
pbyneil  qiulitiae.  TMi  Uw,  first  remarked  by  Bor. 

du,  i!i:d  ii.re  confirmed  by  the  other  French  obser- 
vers, li  a  I  LLpssary  consequence  of  the  smallnesg  of 
the  amplit  jilt ainl  of  tlie  feebleness  of  tlie  resist- 
ance, which  idlers  each  amplitude  in  succawion,  pro- 
portimully  to  its  extent.  But  however  this  may  be, 
it  iseDougfathttttreeliyenbdata^toenNUeuetoeel* 
culate  by  it  the  enct  nnn  of  the  aquaraa  of  die 
half-amplitudes  in  tlie  succeaaive  oeciUation.4,  a  pro- 
l)lem  which  isndncad  to  the  •umming  of  a  geome' 
trical  prBgrnedim  of  m  team,  of  whShdnMiBis 


r  ™— 


we  conaider  dw 


rikiptifled 

extreme  minuteness  of  the  arcs  which 
pare,  and  by  then  pushini^  the  approximation  to 
their  se^nd  pi m  rr  inclusively,  wliich  1  tin  limit  of 
the  conrection  neccs&ary  for  each  individual  ampli> 

Wtdmefind 

U 
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If         tfie  moduhit  of  th«  table*  of  cuuuimiu  Ioga> 

rithins,  or  2.  ?<W.')f>.">()<>.  If  vre  Mippote  the  «rc»  a 
onJ  a  s<>  small,  tiuit  ia  tllL-  (JrV(jlup<?inM)t  of  thmt 
series  and  of  their  logarithms,  we  mn 


>  ikoe  at  dM  flnt  attan^  ftr  Ae : 
^^ittj  vt  the  •fawrvw  into  the  glm  cue,  however 
diMt,  «Iw*yt  eIratM  in  a  flight  deprec  the  temper, 
aturc  of  tin-  air  cont;iiiH'<l  in  it,  <  Jiisequcntly 
that  of  wire,  wiiicli  artjuire*  tins  temperiaure  in 
the  Hiune  inatant,  froiu  whcm-e  ariaea  a  small  incKaae 
of  iu  length,  which  «  c  ought  to  be  cwaie  aL  On 


•elTea  to  tbar  /tnt  power,  this  exfiranaa 


y  hunt  our-  thii  account,  inataul of  establtdunvspnftct 
on  of  be-  Imuwk  tlw  dImm  and tb»  \M,m  Oat  M 
broarM   Mate  «r  dwi^»  wliidk  tfae  interior  dMim 


thenlaartk* 

relative  going  of  the  pendulum  on  the  clock,  which 
lerves  to  meaaure  the  tnterrali  between  the  coinci- 
denoes.  We  know  tliat  it  jK-rfomu  J  +  »' infinitt-ly 
small  oacillatiuna,  while  the  clock  makes  J  of  ttu^'m. 
Suppose  now  that  the  latter  advance t  during  the 
■Man  wlar  day,  a  number  uf  oscillations  equal  to  h, 
tiMtia,  that  it  perfonna  J-f  4  otdllatians  during  the 
mm»  tunc  tfcat  •  cloak,  aiaetljr  ragiilaiad  mean 
taac,  peifiinDS  dw  exact  muidMr  J,  w*  iban  vndcntJy 
ol>tain  thi»  proportion;  J  o-itillations  of  tin-  c'lil.  ii\ 
to  J-fn'  infinitely  4111011  u&cillatiun«  of  th*-  p  ■uliil  uu, 
x«  J-f-/<  (isfiliatioli'*  of  tlu'  rhn  k,  or  .i  iiit  ii.  .  i  ,ii  day 
are  to  the  number  of  oaciilationa  ai°  the  penduium 
a  VMtfi  mIu  iaj.  The  latttr  numbtr  jg 

hn' 


tkus  fbood  eqnal  to 


(J+aO(J+*)^ 

,  ^  < 


tht  (|Uantity  wlurli,  for  ^inijilicity,  wc  shall  represent 
by  J-f«*  ^\  uh  thf  apparatus  so  ilisposo<l  ns  we 
have  described,  if  tiie  dock  ia  itut  very  far  from 
mean  time,  so  that  A  deootea  a  small  number  of  aa* 
dUationa,  liw  corMCtua  eipressed  by  the  last  term, 
tha  oaty  ana  irfikh  ^*  a  calculation,  will  be 
of  an  eslNiBa  "^i  and  aa«lj  obMi^Md  with 

mat  pregricai. 

It  now  rcm.'iinit  to  rnciL<iure  the  Ictigtli  of  thr  -i- 
duiulu  from  the  pLine  of  nu»|K'iision  to  the  1  iiUnm 
of  the  ball  of  platina.  For  this  put^io^*  «  r  ]!!  .;  (■ 
beforehand,  under  tliis  ball,  a  small  plate  uf  mvul, 
wdl  polished,  perfectly  horizontal,  anid  which  cam  be 
madatoainkaKriaafcnicaUy  bvmcansofaicraw,  of 
vbidi  dia  threadabaiiw  very  me,  permh  tha  amidl* 
est  motion.  (See  Plate  CIX.  fig.  6.)  When  the  coinei- 
(lencrs  are  finished,  we  open  the  glass  case,  and  we 
rai>f  *;cntly  this  plane  until  it  comes  in  contact  with 
tiw  Ijali  of  platini^n.  We  must  be  equally  cjurful 
to  avoid  raising  it  too  much,  which  would  rnisc  the 
ball,  and  make  the  pendulum  tuo  short,  or  not  rais- 

ait  ao  high  as  the  contact,  which  would  give  a  pen- 
IB  too  looy;  bat  if  we  take  for  an  index  the 
disqipearanca  of  a  diiead  of  light  betwaan  tha  plana 

;ii  !  l\.c  ball,  at  tliflr  common  point  of  contact,  we 


may  then  succeed,  by  a  little  skill,  in 


fixing  this 


af  die  wiM  whidk  the  interior 
ian  semailethanit. do  not  perhaps  truliiatc  w  ith  i^ufli- 
dcnt  exactness,  it  is  better  to  coiiiine  ourselvc.i  at 
fir»t  t.i  tlu'  mere  preparing  for  the  ojK-ration,  by 
m.-ikin;;  the  little  pl.ine  approach  extremely  near  the 
ball,  witJioiit,  At  thib  titne,  actually  touching  it.  We 
observe  now  the  |>nint  w  lure  the  index  of  tha  SOMrw 

that  niovaa  tha  ball  »top»,  and  then  caaaiiy  ant  of 
tha  flaaa  caaa;  va  ahttt  it  until  tha  taaqpaiatnre  «Ub- 
».  and  tha  dmnauataw  which  meaaure  it,  have 

had  time  to  return  to  astate  of  rest.  We  thn:  >|iri. 
the  caae  anew,  and  Gni«h  in  an  instant  the  oj^irjia^jti 
ui  contact,  which  i^H  t'sisilv  done,  a.t  we  have  only  to 
giv£  tu  iljoi  piwie  ui  vuutact  a  very  .vligbt  degree  of 
motion,  and  such  as  we  arc  previously  quite  prepar- 
ed for.   At  this  moment,  or  rather  before 

we  mark  the  temperature  of  the  I 
within^  and  ""^''^Tt  tnia  aa  the  ' 
tnre  of  dw  wire  at  the  niaUnt  of  cantaet 

n»e  (lihtimce  of  the  plan  .4"  -  is,|>fti.sion  from  the 
lM>ttoni  of  the  bail  i.i  now  hxed,  aiid  in  such  u  man- 
ner, that  it  in  hcncrlbrth  invariable,  or  at  least  we 
uiay  »uppose  it  such  during  a  loi>g  interval  of  time. 
For,  the  supports  of  the  {Aane  of  suspension  being 
fixed  in  the  wall  itself,  and  those  of  the  phuM  of 
conuict  being  cemented  to  a  stone  resting  on 
thia  mU,  or  ennh  into  the  gnNUtd,  the  accidental 
vartatton*  of  temperature  cannot  alto'  the  distance 
wliirli  -i  p^;r.ii<  if-,rni,  excepting  in  a  very  slow  de> 
If.  '  it  ieiimiiis  then  to  mesfture  thi«i  interval  by 
I  I'ans  of  a  divi<led  ro<l  of  metal  ;  but  to  determine 
th«  length  of  such  a  rule,  it^  extseiuilies  must  be 
quite  free ;  and  how  can  we,  in  that  case,  a{^j  fu 
anvnut  aiaedv  on  a  level  with  the  plane  of  wjwb 
•ion?  Botda  naa  vary  happily  raiolTad  thb  WbbA- 
tf,  adapting  to  one  of  the  extremities  of  the  rule 
a  knife  of  suspension,  which  ia  fixed  to  it,  so  as  to 
touch  it  on  its  edge.  (See  fig.  7-)  Suppose  wr  wish 
firrt  to  measure  the  length  of  the  rule,  wc  take  off 
the  knife,  and  apply  the  rule  iUcll'  to  the  appaxaUiN 
intended  for  that  object  if  we  wish  then  to  mea- 
sure the  length  of  the  pendulum,  we  replace  the 
haifti.  and  anapend  the  mle,  thaa  annacw  an  tha 
plana  of  aoapenaion,  in  place  of  die  pandidinn  hacl£ 
In  our  experiments,  the  knife  is  Adapted  to  Ore  rule 
by  means  of  a  metal  case ;  the  rule  is  inserted  into 

«iacaaanntiljt  tanchaa  dia  kniAi.  whan  it  ia  iiad 


* Cauidenng  tbe  indiqiensable naawil^ whidi dMM ia afpiuauiiing  rigorously  this qnantity iBWiiilll^ 
it  mpem  to  ha  of  axtnma  impoctnei^  <bat  dw  ground  may  not  jrield  when  the  abeerrer  nppnTrhffrtn 
eaeiiireta  die  measurement,  llie  only  laeana  «f  avoiding,  beyond  suspidon,  this  possibility,  is  to  oooalmel 

r  I  t}ie  penJul-in  n  pViifn-m,  -upjiortctl  on  certain  points  of  the  grnin:'!.  ii  i  <lls*.iiu-c  from  the  btooc 
wkich  auric*  the  little  piaiie  with  wiiich  we  effect  the  contacts  of  the  bail,  ao  that  this  apparatus  may  be- 
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m  this  poutton  by  mma  at*  ftpot^  pmching  screw, 

denoted  by  V,  ami  which  tA  screwed  by  an  iron  key. 
It  only  remains  to  alter  the  length  of  this  rule  in 
»\ich  a  manner  as  to  render  it  rxaetly  eijual  to  the 
actual  distance  which  tn  tuund  betwi-eu  tlie  bottom 
of  tiw  ball  and  tlie  plane  of  suspension.  For  tlii< 
piflrpow,  in  tbe  experiments  <^  Honk,  the  rule  car- 
neimi  ito  wader  pert,  a  divided  tongue,  having  a 
free  notion.  When  tbe  obametioDa  ai  the  cotnci- 
dencMwere  fintxhed,  thependnliun  wm  nnioved,and 
for  it  «  a>  substituted  this  role,  of  which  the  tonjjiie 
■W.-LS  let  down  until  it  fell  upon  the  little  plane  which 
had  touehetl  the  ball  of  the  pendul  ;  i  Then  by  reail- 
ing,  with  a  mitjfniifying  glass,  the  divisions  of  the 
tongue,  it  is  ca*y  to  know  the  distance  between  the 
bottom  of  ^  b«U  end  the  exie  of  suspension. 

In  Boidereexperiment^  the  pendulum  was  twalv* 
'  fteitonff.  A  rule  of  such  ■  kijigucmildiMt  have  bean 
eevriedin  travelling,  or  even  in  atetionB  of  dSfficnlt  ic* 
cess,  without  the  risk  of  serious  errors,  resuUidi;  from 
the  bending  which  it  must  have  receive<i.  On  this 
account  the  Frencli  oliservers,  who  were  entrusted 
with  sudi  experiments,  thought  it  necessary  to  mo- 
dHy  in  this  point  the  apparettw  of  Borda,  and  they 
eonfined  tfaenaelvei  to  pendnliuns  much  diorter ;  ae 
■re  diaee  whicb  awing  mean  sexagesimal  or  nean 
decininl  seconds.  This  enabled  them  to  make  use 
of  ni\es  nnich  shorter,  more  portable,  and  which 
they  could  also  make  larger  and  more  solid  without 
increasing  too  much  their  weight ;  but  then  it  be- 
came indispensable  to  introduce  a  still  greater  degree! 
of  precision  than  before  into  the  determination  oi  the 
length  1^  the  rules ;  into  that  of  the  divisions  traced 

Indy.  into  the  ttcaHifeaient  of  die  variable  parte 

of  these  tongues,  which  were  used  in  each  experl- 
iTient,  in  order  to  adapt  them  to  the  different  lengtlis 
of  the  pen<lulum  whicti  they  were  intended  to  mea* 
aittr«.  All  these  element'§  were  obtained  with  unex- 
pected exactness,  by  employing  for  their  determina- 
tion tbe  apparatus  already  used  with  such  succe«s  for 
theeonpanMn  of  inetriail  scales,  under  the  name  of 
eoHfMfWteKr.  All  the  details  of  this  apphcatioD  mi^ 
be  Men  in  the  work  of  Biot  and  Aiago,  above 
ferred  to. 

By  means  of  the  operations  above  described,  we 
find  the  total  length  of  the  pendulum  from  the  plane 
of  su^iension  to  the  bottom  of  the  ball  of  platina ; 
•odi  at  IcMt  as  it  is  at  the  iMtaiit  of  conuct  of  the 
latter  with  the  Kttle  plane.  But  tbia  length  may 
net  be,  and  is  not  in  ganenO.  the  HHoe  wwA  die 
.  pendnlum  has  when  it  beam  to  otdDate ;  baomw 
the  temperature  whfdi  modifies  almort  instantane* 
ously  the  length  of  tlie  wire  cannot  have  been  the 
same  at  the  time  of  the  contact  of  the  plane,  and 
during  the  observation  of  the  i  itu  i  li m  t  .  IJiit  it 
is  to  tiiis  state  tliat  we  iQUiit  evidctiil^  r(  duce  the 
length  that  we  have  attained.  Fc  r  ili  parpaee^ 
let  it  be  denoted  bjr  A,  and  suppoae  t  the  tempetn* 
tore  of  tiie  wife  in  degrees  of  Ihermomrtet  ait 
th'p  instant  of  contic^  t  beiiy  ilt  aMtn  vahie,  daiw 
ing  the  ooinddmeee ;  then  ir  If  tqiieeeut  the  ra- 
dium of  the  ball  of  platina  :it  tli*  temperature  of  t' 
when  the  contact  »as  produced,  tbe  length  of  the 
wireatiliMtiMlantwio  A-»«R'j  aottH^  eaffiagK 


die  lineal  dihtttion  of  the  naiter  at  dw  wire,  fbr  ■ 

difference  of  one  degree  in  the  teniperature,  the 
lengtii  of  the  wire  at  tbe  tinic  uf  tlie  owillBtioas 

moat  htm  been  (A— SR  )  |l-f-K(<— j.  In  the 

same  manner,  if  K'  be  the  lineal  dilatation  of  the 
substance  of  the  ball,  its  diameter,  at  the  time  of  th* 

oecillations,  will  be  2R'  1 1 +K'(r— /'),  1  and  adding 

this  quantity  to  die  lengdi  of  die  wire,  we  obtain 

A  +  .\K(/— /')-H2R'{K'_K)(/~r)  for  the  distance 
of  the  plane  of  suspension  from  the  bottom  of  the 
jilatina  ball  (hiring  the  actual  time  of  the  oscilla- 
tions. By  deducting  from  this  lei^gth  the  radius  of 
the  ball,  audi  ea  it  waa  at  die  aaiu  imtmt,  dMtt  iq» 

we  diall  have  ill*  dutanfife  itf  the 

centm  of  die  ball  ftom  the  plane  of  Mupension,  a 
distance  which  -we  dhaill  call  A.   This  bemg  deter- 

minetl,  if  the  wire  which  sustains  the  ball,  and  the 
cap  which  fits  upon  its  »urf«c«»,  were  both  without 
weight,  (ir  i;'  O.u  W  weight  could  be  altogether  ne- 
glected in  comparison  with  that  of  the  ball,  the 
length  t  of  the  simple  pmxiulum  isochronous  with 
the  cornpoiind  one  thus  formed  would  be  obtained 

by  the  above  formula,  and  would  be  I—b-\-—,,m 

being  the  mass  of  the  bail,  and  c'  its  momentiun  of 
inertia  relative  to  an  axis  drawn  through  its  centre. 
But  calling  {  the  denst^  of  die  mass  of  die  bail,  and 
R  Ha  iiadlnsb  at  die  teupentnie  at  whidi  the  pen- 

dalinn  oedUaiea^  tti  mam  ai  ia  eqnal  to  t  end 

die  Talue  of  e*  is  —  *jR»,   Subsdtnting  these  va- 
SR* 

lues,  we  have/=44--^;  hence  it  appears,  that  it 

would  be  caqr  to  calcolaio     since  R  and  h 
known.  But,  in  tnifh,  die  wcnght  of  the  wire  and 

that  of  the  cap  can  never  be  absolutely  nothing. 
They  are  only  very  small,  relatively  to  the  weight 
of  the  ball ;  so  that  the  preceding  value  of  /  is  but 
an  approximation,  which,  to  become  quite  exact,  re- 
quires a  small  correction,  depending  on  the  relation 
of  these  masses.  This  correction  l^ing  rather  Gom> 
plicated  in  its  expression,  we  shall  not  repeat  itlwre, 
bat  tefer  to  the  memoir  of  Borda,  or  tiie  vrork.  of 
Biot  and  Arago,  already  mentioned,  nnd  represent 
it  by  Q  ;  as  it  i-;  .ilway»  ncg;)tive,  the  length  /  of 

the  }>cndu- 

-Q.  Now  we 


the  simple  pemhiUim 
lum  observed,  will  become 


isochronous  with 

■:r» 

bh ' 

have  .Hcen.  ih.it,  in  the.se  experiments,  the  apparent 
gravity  which  impels  the  penddwn  U  leei  UMn  tbe 
real  gravity  which  o]>erate«  in  yacuOt  OH  aoooont  of 
the  statical  effect  of  the  ambient  medhun :  b«t  fbr  • 
simple  pendulam  of  the  length  I  morcd  by  the  force 
ofgravhy  gr,  the  time  T  of  Its  mllfiitdy  small  oscil- 

ktions  is  erpressed  by  *         and  if  we  w  ish  to  ob- 

n 

tain  osciilaUoos  of  equal  duration  with  different  forces 
ofgMvi^,  wcmMftaiy  die  ~ 
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mnRtant.  \ow,  after  what  hnvc  before  ieen, 
if  we  denote  by  D  the  density  ol"  i!ie  nubstancc  of 
the  pendulum  at  the  ttmpciuture  of  freezing,  and 

under  the  atmospheric  pmatire  of  0*.7C,  that  of  the 
air  being  I .  if,  beaid««,  we  denote  by  c  the  cubic  di- 
latation of  thi»  same  aabiUnce,  the  relation  of  the 


apparent  gravity  in  av  tv  die  gravity  in  vecno,  un- 
der the  piCMin*  A  <nd«t  tlw  lanpMntare  t,  will  be 


cnnMcd  by  i—  _   

0  .76(I+<.OjU0375)(J— /)D. 

whidl,  fer  •tmplicity,  may  be  reprtMBCBd  by  I — 7. 

Then,  to  obtain  the  length  t  of  the  dimple  pendulum, 
which,  makinp  ita  oacillations  in  vacuo  under  the 
influence  ot"  the  cjravity  g,  wouM  tx-  Imh  hriuuiuH 
with  the  ai-tti.il  petidulum  going  in  tJic  opvn  »ir, 
/' 

we  miut  take  /*=-  ,  which,  on  account  of  the 

1—7 

lallnw  of  7,  may  be  reduced  to  We 
have  denoted  above  by  J  +  n*  the  number  of  ia* 
inildlT  aniU  wcilktioiie  nerformed  by  the  actual 
penduiinn  in  a  tneui  «Hir  day.    Such,  then,  ia 

alio   tile   rj5ti     if  the  |ie7i(luluiii  If  we  wi^h, 

in  fine,  to  ijbt.nu  the  length  /"'  of  u  petuliiltini 
which  would  move  ixjiitly  to  mean  time  in  va- 
cuo, under  the  mfiuence  of  the  same  power  of  gra> 
vity  as  f,  we  have  enlj  to  consider  that,  accurd- 
mg  to  the  preceding  expreasion  of  T,  the  length* 
^'  moat  be  directly  proportional  to  the  square*  ef 
die  timet  of  their  oacillations,  and  therefore  recipro- 
cally, as  tlw  et^iium  of  the  number  of  oscillationa 
made  in  equal  tiiMe»   Wc  mint  tlkeii  then. 

The  length  f  thus  obtained  is  now  (Vee  from  all 
the  variable  elements,  which  depend  on  particular 
omunttailOM  v€  their  obitcrvations.  Tins  consti- 
Mei  whet  wc  duMild  pronerly  call  the  abioliite 
length  cf  the  lin^  peiMainni  in  ihc  pUwc  of  dh^ 


The  expiriinentil  mftluil  which  v.o  ha\t'  de- 
scribed, when  it  is  etn plumed  witli  all  due  care,  gives 
result*  which,  in  the  aaiiie  place,  are  perfectly  com- 
parable with  each  other.  For,  with  various  kngths, 
such  as  the  sexagesimal  pendulum,  for  eiample*  or 
the  decimal  pen&lum,  the  dcdacttoiu  fimn  purtiea- 
W  opcrnnente  do  not  difler  generally  frcnn  each 
other  more  than  in  the  tliou-iantlth  p.irt«  of  a  niilli- 
metre-  To  establish,  however,  completely  the  theo- 
retical certainty  of  this  niethoci,  it  nccess-iry  to 
examine  id  ore  particularly  some  of  tlie  circumstan- 
ces which  form  a  part  of  it 

Our  firat  remarK  relate*  to  the  eztenaibility  of  the 
wire  to  whidi  the  platin*  bell  i*  aoapcndc^  It  it 
deer,  thet,  during  the  period  of  each  oacillation, 
the  wire  U  impelled  in  the  direction  of  its  length  by 
two  forces  of  different  kincU,  and  nf  different  inten- 
aities ;  of  which  the  one  is  the  varying  tractioo>  uX- 
i^g  fl«  h  ov«7  lluMM  bjr  lh«  wdghl  of  fbt  hdt  dc* 


ronipo^e<i  into  its  direction  ;  and  theotber  iatfaecen-  Vuuluiiuii. 
trit'iignl  t'lirce,  which  ilie  nir)tion  of  oscillation  gene-' 
.rates,  it  may  eviileruiy  l>e  a  queittioD,  whether  thi* 
double  action  h;\<  l  ot  on  the  of<eilliitioaBCiCMiblc in- 
fluence, which.  di<ui{mearing  in  the  ncaaamcut  cf 
the  length  taken  when  tm  pendulom  ia  it  icct. 
woakl  amr  the  result  which  we  have  obuined.  M . 
Poiaaon  has  eubmitted  this  question  to  calculation 

in  t!ie  eitfhfh  \  r>lilnic  nf  the  J^.uru  ;!  ih'  I'  En)'"  /Vi/</- 
t'-chmquc,  nnd  he  huti  IouihI,  tirst,  thai  the  vymmetry 
I't'tlK'  oscillations  on  each  side  of  tlie  vertical  is  not 
altered  by  the  eztentibility  of  tlw  wire ;  at  lea>it  tf 
we  Mppoac  diem  to  be  petfeimcd  in  vacuo,  a  cir- 
cumstance whidl  it  wcccmr  to  mtidpete  fram  die 
symmetry  itadf  of  dw  modle  of  action  of  thi*  Ihroa. 
But  he  has  found  tliat  their  duration  is  affected  with 
n  fwrii  dical  inr()uality,  in  consequence  of  which  the 
•<uc<-es<i\c  osciliationn  are  not  isochronous  among 
ihcm-ehe-i.  \\  lien  the  total  extension,  however, 
sutVereil  by  the  wire  is  very  small,  which  is  general- 
ly the  case  in  experiments  where  the  wireji  are  form- 
*d  of  metallic  substances,  the  effect  of  this  in 


ncntnli***  ttsdf  in  the  meandinatiott  of agicaitii 
b«r  of  c*dll*tions;  only  thi*  mean  pariod  i*  aliltb 

longer  than  if  the  wire  h.ul  het-n  ako^etlier  inrTtrml 
ble.  Let  /.  for  example,  be  the  lineal  length  which 
the  wire  MonkI  naturally  have  if  left  to  the  iwle  at- 
trnctivo  iictlou  of  its  particles  on  each  other ;  ami  sup- 
p^Mu  tiiut,  by  ftuspending  the  platina  ball  at  iu  lower 
extreiuity,  it  lengtitens  by  a  small  quantity  /,.  Thia 
being  the  case,  if  the  half-amplitude  of  the  oscillatiou 
j«  denoted  by  M.  Poiiwin  fiada  diet  limitiB^  die 
ntult*  to  the  aqnare  of  fi,  the  flaean  dnradoh  T  flf  dM 
whole  aadUationa  will  be. 

If  we  wish  to  suppose  the  wire  inextenaible,  we 
have  only  to  make  >.  equal  to  nothing,  and  it 
hence  ap)icars  that  the  extensibility  only  modifiea 
the  correction  of  amplitude,  alreaidy  in  itself  ao 
snudl,  and  alters  it  by  a  quantity  wtudl,  i^om  the 
■aiaU  esteiMiliility  of  the  metil*>  cannot  in  fioeral 
prodnec  any  effect  that  oonid  be  detoolcd  by  eibeer- 
Tation. 

A  second  circumstance,  which  deserves  equally  to 
he  ex:imin<  d,  is  the  probalile  iiiHiutlce  of  the  motion 
of  rotation  of  the  pktina  luill  round  the  direction  of 
tlie  wire,  and  any  t^vi^tiiig  which  the  wire  may  suf- 
fer durincT  the  osi-ilL-itions.  M.  I'oi»<>on  hax  oxaroin^ 
edf  hy  a  culcuLuiun  in  the  CvnnoUiancc  des  Temt  for 
the  eifoct  of  mich  a  motion.;  and  he  haa  feuod 
diat  In  die  ordinary  dlapoaidon  of  the  penduiinn  of 
Borda,  it  is  rendcreil  in  a  manner  insensible  by  thia 
circumstance,  that  the  momentum  of  inertia  of  the 
bsdl,  and  of  the  whule  pendulum,  relatively  to  an 
axis  drawn  through  ttie  direction  of  the  wire,  ii  a 
very  small  quantity.  Let  R  be  the  radius  of  the 
platina  boll,  A  the  custance  of  its  oentre  fiwn  theaii* 
of  aoapennon.  a  the  angle  which  the  rotadon  of  die 
ball  make*  each  of  the  points  of  its  stirface  describe 
during  the  period  of  an  osdDation,  this  angle  being 
measured  in  a  circle  of  n  radius  equal  to  1 ,  T  tile 
time  of  an  infinitely  small  osciliatiou  of  the  same 
pandnlusir  in  die  ca*e  when  the  mtedeo  i*  |iothhig.| 
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M.  Poisson  Hndj  that  the  real  duration  of  the  oflcQ* 

latioi l^  w  Ji  be  T  {l— ^-jj/^^U}  '    '^^"^  always  aa 

before  llit.  relfttion  of  the  tirciimference  to  tl>e  dia- 
meter, or,  what  is  the  same  thing,  tlie  ^iemi-circujn- 
fCTence,  of  which  the  radius  is  1.  In  regard  to  the 
effiN:t  of  the  toraion  coniinunic«t«l  to  the  wire  by  the 
ratatiflo  of  tibe  balU  M.  Poiason  proves  that  it  can 
have  no  inflntnoe  on  the  duration  of  the  osciUations. 
In  the  shortest  lengths  of  pendulum  whidt  hwe 
been  obaerved  by  the  above  prooeas,  R  waakwtfaan 
O"*.  02,  and  /  nearly  etjuid  to  O"*.  7  Adoptiiij;  these 
numbers,  and  supposii^,  besides,  that  the  ball  de- 
acribes  two  whole  ciicauiftttocea  for  each  oaciUa^ 
wliich  would  be  •  verj  rapid  motion  of  rot»- 


ahall  then  hav»- 


1 


vAuoet  it  aiqpcnt  Aat 


the  time  of  the  oscillation  would  be  diminished  on> 
ly  •  quantitir  altagBdm  inaensible,  even  ou  the 
a&m  MiipiOTOM.  Bnk  H  i«  Ihr  froB  bebif  the 
oue  Aiit «  TtMimi  w  npid  w  we  hm  nqpfevd 
reafly  tiJm  place  in  the  expcrfanenta ;  on  tte  een- 
tr.o  \ ,  when  we  Set  the  pendulum  in  motion,  we  take 
grent  care  to  avoid  every  raoveraent  of  this  kitui ;  wc 
also  pay  particular  attention  to  let  fall  the  ball  with- 
out any  lateral  impulse,  m  that  its  osdilation  may  be 
performed  as  exa(^y  as  possible  in  a  vertical  plane, 
tthidi  we  also  take  care  to  verify  by  observation^ 
wfcen  tbe  pendulum  is  in  motion.  It  would  be  we* 
■leietaettannt  to  obtain  this  oonditiiMi  ineueiBur 
more  exact;  TOT  ft  ie  known  by  Ae calculation  of  oo- 

n'r.il  ill  ,tioTv,,  that  when  these  take  jilat-e  in  ati 
orbit  uiiicli  riatti>ued,  their  duration  ks  ulnio^it  exactly 
tbe  same  as  if  they  were  (juite  plain. 

The  last  object  to  be  coii^iilered,  and  of  which  the 
diieaaniin  is  as  important  as  it  ia  delicate,  is  the  io- 
floanoe  which  the  form  of  the  suspending  knife  teay 
have  tipon  the  osciilntions  of  the  same  pendulum. 
Compariiu^  iadeedi  the  motieit  of  the  pendulmn 
to  that  wnfdi  would  take  place  round  an  axis  of 
suspension  jierfecily  rectilineal  and  mathematical- 
ly straight,  wc  sujipose,  or,  at  least,  seem  tuciUy 
to  Kuppose,  that  the  cdfje  of  the  kiilte  t'onns  sucli 
an  axis,  which  ij>  physically  uuposatble,  tiince  the 
moat  perfect  art  cannot  give  it  any  other  form  than 
that  «f  a  round  eurfaot^  the  bieedth  of  ia 
to  die  wkaroeeeiie,  and  which  even  daere 
I  alway*  like  a  saw  indented  with  teetli  more 
or  teas  deep.  Now,  if  this  surfiicc  were  a  circular 
cylinder,  a  simple  calculation,  m  Inch  wa*  (irst  made 
by  Elder,  shows  that  the  durations  of  the  u^cillations 
will  be  the  same  a*  if  they  were  performed  round  a 
rectilineal  axis  placed  nnder  the  surface  of  tl^ie  cylin^ 
4er«  and  at  a  distance  equal  to  the  radius  of  ite 
carvitun ;  and  in  the  cue  of  veiy  small  oacillation?, 
4ib  lieralt  nay  be  etteaded  to  a  Knife  of  any  form, 
if  we  take  for  its  curvature  that  of  its  osculating 
circle.  Hence  it  follows,  that  in  order  to  have  the 
trur  length  of  the  simple  pendulum  in  this  circuni* 
stance,  we  ixuttt  aubttact  the  radius  of  thi«  circle 
from  Ae  Icngdi  edcnktad  en  the  hypothem  of  a 


TCctifiiieal  an,  acoofdfaif  to  tfie  oeeBblloni  ebeerr- 

ed.  Rat  such  a  correction  would  throw  great  m>- 
certainty  ujxjn  the  results  ;  for  the  osculatory  curva- 
ture of  the  knife  cannot  be  mca-sured,  or  even  ap- 
predated  by  any  process,  and  it  nmst  vary  consider- 
ably, either  by  the  diflTcrence  of  worknian>*hij)  in 
different  knives,  or  the  incvitible  wearing  which 
the  edge  of  the  knile  undergoes,  when  the  weight 
suspended  flrom  die  wire  presses  it  aj^nat  the  plane 
of  snapenfion.  Fortunately,  the  extent  end  die 
riableness  itself  of  the  eff"ect-i  which  this  cause  should 
produce,  serve  to  prove  that  it  has  no  action  what- 
e\  er  in  experiments ;  for,  in  the  first  place,  by  load- 
ing successively  the  bead  of  the  name  knife  with  se- 
veral weiritts  very  different  among  themselves,  in 
order  to  ^enrve  if  these  different  systems,  previous- 
ly according  with  the  same  clock,  would  have  an  in- 
ifnenoe  on  the  lenjrth  ai  die  peDdlllnm  ;  now  fioida 
has  found  that  this  mflucnce  wn'ahMlutely  inaenaible, 
although  the  curvature  of  the  edge,  to  which  he  did 
not  pay  attentifm,  was  then  undergoing  very  differ- 
ent moditlcation*  under  the  unequal  compressions 
to  which  they  were  subject.  Secondly,  The  kiiBtb 
of  the  simple  pendulum,  beating  seconds  at  the  Ob- 
aernrtoty  of  Paria,  which  Borda  had  dednocd  from  a 
pendnlnm  of  It  feet  loo^  tea  dnee  been  found  aa  es- 
nctly  the  same  as  the  difiicultiea  of  die  operation 
would  permit,  by  employing,  wJtfi  the  same  knife 
and  the  same  ball,  wires  four  times  shorter,  which 
gave  a  much  greater  influence  to  the  alteratimis  of 
length  which  the  curvature  of  the  knife  eouhlprotluce. 
Lastly,  By  observing  successively,  at  the  same  place, 
with  the  same  bdl,  and  the  same  length  of  wire,  but 
with  knivce  whose  edges  prewnledan  extreme  dip 
▼ershy,  ftom  the  highest  poarible  finish,  to  the  gveat- 
est  ( oarscnessin  the  execution,  M.  Hiot  has  obtaiiirtl, 
at  Leith  Fort  in  Scotland,  such  lengths  for  the  sim- 
ple pendulum,  between  which  no  s<  nsible  difTen  nce 
could  be  obs<;rved,  although  no  correction  whatever 
was  made  for  the  curvature  of  the  kluA.  Thew 
]Htoofs  of  different  kinds,  but  all  agrecil^  in  their 
canaequenoea,  seem  to  show  evidendy  that  m  the  pro> 
cen  of  Borda  the  ahape  of  the  edee  of  thehaUb  hat 
DO  aensible  influence  on  the  restSts,  and  that  it  ia 
unnecessary,  therefore,  to  pay  any  attention  to  it ; 
and  yet,  as  the  Uieory  <^ oscillations  round  cyUndrical 
axes  cannot  be  questioned,  wc  must  eiUier  eonelude 
that  in  tliin  circumstance  the  oscillation  is  really  not 
pecfinrmed  on  a  cylinder  of  sensible  dimensions,  but 
upon  die  ideal  axi«  of  mtfn«i|il<»  dimensions,  formed 
by  Ae  amerities  whidi  itiD  odat  hi  the  grain  of  nc- 
t£il  of  which  the  knife  is  composed ;  or  that  the 
ngreement  previously  establiMhcd  between  the  pro- 
per motion  of  the  knife  and  tlie  total  motion  of  the 
pendulum,  compensates  phy&iually  the  effect  which 
the  curvature  of  the  knife  would  have  upon  the  os- 
dllationa,  if  it  consisted  really  of  a  moj^  cylinder 
widaent  mam  altkhed  to  die  whfe. 

II. — Method  of  Kateii. 

The  racLliiKl  employed  by  Captain  Kater  to  raea- 
Kurc  the  length  of  the  pendulum  is  founded  upon 
this  theorem  of  Huygena*  that  whatever  be  the 
fimn  of  the  oerillering  body«die  cntre  «f  i 
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JviuiiUL  uid  tlic  ceDtrc  of  auspviiKion  are  rrciproc:tl(  to  eacfa 
'^/'^  other,  a  theorem  of  whicJi  wc  lu»vc  alrcAxly  giv«m  the 
dcmu:i>tratioii.    To  realise  this  <.iisp<xilion,  Mr  Kn- 
ter  cho«e  «  body  of  tiadx  «  form,  that  it  wa*  easy  tti 
ainc  by  cak-ulntioa  the  a^praxinute  poaition  of 
of  oacillation  Cim  m  given  poaiuoa  of  the 
taa»  of  wiiMBdoo..  TbtM  two  poinu  betng  draa 
kMwn.  hm  fixes  tkn  inaMiVMhly  too  knivea  paral- 
lel to  each  other.    Tn  tlw  ■noe  which  sqiarate* 
them  he  tlun  aihipt'*  to  tht-  ht  Jy  a  iiiovi-ablf  w  eight, 
aiid  having  first  placed  it  at  iiutdum,  he  inukcii  ilie 
~\^ii'iu  ixicilLttc  t.utxcvsi\ cly  upon  the  oiir  knife  and 

rfx  the  other,  if,  ajt  it  almost  alwaya  iiappena  in 
flnt  trial,  the  oacillationa  perrmined  in  the  two 
caaea  are  of  "MgiuiJ  daratioa,  be  moYca  the 
dEito  wd^liC^  M  M  to  Mi^thflBi  Manr  to  ■ 
ty ;  then,  comparing  theac  anew  by  obaervation,  he 
finds  neoeaaarily  a  Ims  diqwrity  between  them,  which 
he  a^ain  rfdu(-«>a.  until  at  U»t,  after  a  few  trial*,  the 
tluratitm  af  the  oidUationa  perfomx^tl  mumi  the  twu 
axes  become  exactly  equal.  The  ju>tiics!!,  nn  well  an 
the  rapirlitT  of  these  redactions,  are  favoured  by  the 
form  w  hich  Mr  Kater  has  chosen  for  his  08cillathl|y 
body.  Thia  Ibcm  m  •  Mnple  rectilin—l  bar  vt  flopi 
per,  towntb  the  two  ettreniitiea  of  which  ai*  placed 
two  kniiwii  weiffhts  ;  the  oiw  itf  which  in  irmnovo- 
ably  fixed,  and  the  other  htin^,'  movcjtbtr,  but,  rit  the 
uanv  tinie,  r.-ipable  of  beitiij  (i\<  1  in  ;i  i  iilar  rimii- 
ner,  serve*  fir»t,  by  its  motion,  to  e^itahtish  between 
die  two  knive-i,  not  exactly,  but  approximately,  that 
rnripot  ity  between  the  oscillations  to  whidi  it  is 
dtfind  to  faro^  op  die  ijitcin.  This  reciprocity  is 
iIm  Tcndeiod  riMHNHlv  «ncW  by  the  much  mm 
delicate  motran  ora  d)ira  aroalkT  weight  plaeed  be- 
tween till'  knives,  in  that  part  of  the  rod,  where  we 
knuw,  bv  caJculation,  the  eHett  of  its  di-iplacemcnt 
will  have  the  least  sensible  influence  upon  the  osciU 
lations,  which  is  found  tu  be  towards  the  middle  of 
the  rod,  in  the  division  of  the  weights  adopted  by 
Mr  Katcf .  A  divided  Male,  cngnvcd  upon  the  bit 
at  the  pendnlttm  itadf,  aerrea  to  measure  the  dio- 
placement  of  this  latter  moveable  weight.  In  tha 
experiments  of  Mr  Kater,  this  scale  was  diviM  into 
IStbs  of  an  inch,  and  a  displacement  of  18  parts  pro> 
duccd  a  dilTerence  of  about  four  seconds  in  the  diur- 
nal rate  of  the  system,  reckoning  sexnRcsinwlly  ; 
whence  we  may  be  able  to  appreciate  the  extreme 
delicatenesa  of  this  node  of  regnlation.  The  bar, 
with  it*  weighta,  i«  nmesented  fig.  8,  Plete  CIX 
PHr-  9  abowt  tta  diipoattion  during  the  obwmtioaa. 

ft  is  then,  as  appears,  placed  before  a  clock,  with 
which  it  is  compared,  by  means  of  a  fixed  telescope, 
Dler  the  method  of  oomcidencet-  of  Borda.    But  tlie 
mode  of  experiment  employed  by  kater,  requiring 
the  iwrniitiniM  MOnd  the  two  axes  to  be  observed  in 
«  Male  of  rigoraoe  oqiieli^,  it  becomes  neoeasary  to 
aegjd,  in  th«r  C0BpariMm»  every  change  of  tempe- 
rature, and  thus  it  ia  neeeMMj  to  Boaks  the  icanlta 
mdcpendent  of  the  varialione  or  dib  kind,  whidi  in- 
erttably  arise  in  the  atmoaphere.  Tliat  could  otily  Ije 
abtained  by  rendering  the  series  of  coincidences  very 
short,  and  multiplying  the  siicce^ive  inversions  of  the 
ifpantua.   But  then,  to  obtain  the  same  exactness,  it 
ry  to  fix  the  coinddenoea  with  mucli  grcat- 
tiiaii  in  tht  Bathed  of  Bevda*  where  tbe 


little  influence  which  they  havr-  is  one  of  the  princi- 
pal iidvajitH;f;r!i.  Mr  Kater  iui«  attained  this  object, 
by  fixing  upon  the  lentil  of  his  clock  a  white  disc, 
traced  u|K>n  a  black  ground,  and  of  such  a  sixe,  that 
it  is  exactly  covered,  and  no  more,  by  the  iuterpOiH 
tion  of  the  bar  of  the  pendulimi.  whoi  this  ia  at  mt 
to  the  ajtaatioii  of  the  vertscaL  Thfa  aane  oocult*> 
tion,  being  then  obx-rMd  <lur!ng  tlie  motion  of  the 
clock  and  of  the  i)en(liil>im,  serves  to  fix  liie  instant 
of  the  coim  idence  ;  and  Mr  Kater  fiiiiis,  tliat  in  this 
maiuier  there  cannot  be  any  error  greater  than  a  se. 
cond  on  the  inataot  to  whwh  each  i^ffinfffdnKit  be* 


rcndultun. 


knwa. 
file! 


raat  of  the  detaOi  of  the  obaervation  are  the 
aanae  at  m  Borda'a  pMoni.  The  anfUtude  of  the 
are  of  oadlhtioii  ia  dbtemi  at  ewdh  eohia'dence.  aa 

well  as  the  state  of  the  barometer  and  thermoroetaf; 
and  these  are  employed  in  tlu-  simie  manner,  to  re- 
iluee  the  oscir.ati(jn-s  to  what  they  would  have  been, 
if  they  had  takcu  uW«  in  vacuo,  and  with  ampli- 
tudes infinitely  small,  at  the  obaorved  mean  teai|W« 
ratiue  of  the  osdUating  body. 

It  atill  remaina  to  obtain  the  lei^tfa  of  the  ainmle 
pandolum  correapondiqg  to  thia  rale  of  going.  Af. 
ter  an  ei{uality  hat  been  obtained  in  the  oscillations 
round  the  two  kni\ei*,  this  lenj»th  is  e<|iial  to  the  di<. 
t;iiice  between  tlie  e(l^'<-s  of  tile  knives,  at  tlif  mo- 
ment of  the  o«  illntioM  of  the  pendnluni,  .it  least  if 
we  toji^^ider  the-f  edge-  as  lineal  axes.  It  would  be 
evidently  impusstble  to  observe  the  distance  ia  qae«> 
tion  during  the  actual  motion  of  the  pendulum ;  but 
this  defect  amy  be  aopplied  by  determining  it  fint 
for  aone  luMwn  tenpccatwi^  and  rodadaf  it  bf 
ralctthttkm  to  (he  value  which  it  ought  to  have  dur- 
ing the  coinddence<i,  according  to  the  temperatuire 
at  the  time  these  took  place,  .nnd  the  dilatation  of  the 
substance  of  the  pendulum,  which  \n  alx)  known.  It 
in  tlius  Uiat  Mr  iHtXa  operated,  and  he  has  obtained 
the  true  distance  betwvco  the  knives,  in  comparing 
it  by  a  microscopic  ptooaa^  with  the  tnetal  rule 
whidi  he  employed  ae  a  itandatd  of  mcaanrei  In 
ordfT  that  this  operation  may  he  put  in  practice,  the 
two  edges  of  the  knives  must  be  very  exactly  paral- 
lel. Mr  Kater  accordingly  dis]io«ed  them  in  this 
manner  befon  the  exptrimait'S,  vmplojing  the  mea- 
sure it'^elf  of  their  distance  to  determine  and  to  prove 
the  accuracy  of  thcir  jKisition,  to  which  they  were  gra- 
dually brniigbt  by  means  of  a<I^Bthlg  acrews,  which 
allowed  each  kntft  to  move  bj  ve^  amall  displace 
raenta.  He  alao  took  advantage  oftbia'uetfaod,  to  ren- 
der their  ilirection  quite  perpendictilarto  the  length  of 
the  bar.  Lastly,  as  the  distance  between  the  knives, 
width  w  e  .'ire  seeking  to  determine,  is  that  which  took 
jilace  w  hen  the  pcnnuhun  w  as  in  a  vertical  situation, 
Mr  Kater,  during  the  measurement,  a{)j)lied  to  the 
bar,  now  borisontal,  a  force  of  longitudinal  traction 
equal  to  what  it  exerted  on  itadf  by  its  own  weight, 
«Dd  ID  a  alale  of  aaciUation.  In  calctdatiqg  the  i»> 
ftaeiuw  which  the  curvatnre  at  the  knivee,  mppoah^g 
it  to  \>e  cireuLir,  can  have  upon  the  length  of  the 
simple  pendulimi,  deduced  from  the  oscilktiang  of  a 
i«hi!ular  apparatus,  M.  Ln  I'lacc  has  found  it  to  be 
c<jual  to  nothing,  and  that  tiiis  length  was  always  ri- 
gorously equal  to  the  distance  Initween  the  edges  of 

the  kDivaai  Thia  theomn  ia  ooljr  tnwj  on  the  aup* 
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pontion  Uiat  thetwoedget  tn  of  the  sauic  curvn- 
'  tuie;  Imt  whirtem  precaution  may  be  taken  to  ren- 
der dma  idMitjeil,  even  makine  them  together,  und 
with  B  single  piew  of  ateel,  it  will  b«  imjPMMUe  to  be 
assured,  tliat  there  may  not  be  found  ^mrenoMj  iwt 
nicri'lv  very  sin.tll,  Init  very  ronsideraWc  in  the  radii 
of  curvatiin-  orUu-ir  usculntory  circles ;  since  these  cir- 
cles aro  the  result,  iidl  of  any  measiin  d  and  gctunt  tn- 
cal  ojieralion,  but  of  a  work  oC  rwlurinj^  inui  polishing 
necessarily  vaffue and  irregular.  It  would  apnenrtlicn 
by  this,  that  Uie  mnH*  of  thti  otethod  would  still  be 
■iubiect  to  thcnaeitncertaintyin  theory  wihe  results 
uT  the  otltera  arc  ;  but  these  unoertailldes  «n  dispel- 
led in  both  cases,  by  the  experimental  ptooft  aifarndy 
(!eM  rn>e<l,t}i.it,  in  the  process  of  Harda,  the  figure  of 
the  edge  of  die  knives  Los  uu  influence  upon  the 
length  of  the  simple  pendulum,  deduced  frotn  their 
oKtUetioDS.  la  thort,  1»hat  complcteB  the  jiroot',  that 
theee  two  method*  do  not  indude  in  them -elves 
tmy  Mmtce  of  inaccuncy,  is  the  surprising  and  ai- 
iBoet  ideal  coincidence  of  the  results  which  they 
afford,  notw^abudini  the  diversity  of  the  two 
processes.   W«  abdl  hM*  oecMion  to  give  •  itrik- 
ing  proof  of  it    the  eondusioQ  of  ibe  cmainf  (o^ 
ngnph. 

lIL^PlMPOLVMS  or  CoMPARItON. 


The  two  melliada  which  we  luve  been  explaining 
make  known  the  tAulute  lengths  of  the  simple  pen- 
dulum in  every  place  wlitre  it  is  ohservc<l.  Both 
of  them,  therefore,  rcauirt  to  be  aLjulutfly  detcr- 
mineil,  on  the  spot,  in  lineal  mea«urt's,  ami  this  can- 
not be  done  with  sufficient  exactness  but  by  a  process 
of  otlieiae  ddicaey*  the  practice  of  which  implies 
BlimenNM°prnal*tion8.  liut  when  we  wi«h  merely 
to  delenniiM  we  ratios  of  the  lengths  of  the  sinple 
Modnlnm  to  cicJi  other*  for  dUferent  plaoef  on 
we  eardi,  we  may  obtain  thia  without  any  aboolnte 
measurement ;  and  by  the  mere  comparison  of  the 
oscillations  made  in  tJiese  placcN  i:i  equal  times  by 
a  coin])<)und  jiiiululiun  of  any  1"  'in  To  denloll- 
•trate  this,  suppoiw,  first,  that  the  figure  of  tiie  ma»s 
of  thia  pendulum  is  qdte  iBVariable,  and  that  it  suf- 
ftn  neither  dilatation ^lor  cnntraction,  by  the  chan- 
gMoftemperatim;  or,  whet  cornea  to  the  i>au;e  thing, 
joppoae  the  observationa  are  chn^i  Q»d«  during 
temperatures  exactly  equal  ;  in  tfiii  eaae,  aeeotding 

to  the  fori' ml  ie  laid  down  in  iTie  !)i-L;innilig  of  this  ar- 
ticle, the  length  /  of  the  simple  pendulum  isochro- 
aoin  with  that  eonpound  pendidnm«  m^  be  vii- 

C 

preaaed  by       m  ben^dwuHwaof  thaoKtUatiiig 

body,  \  the  distance  of  its  centre  of  gravity  (Vom  the 
Bzb  of  sotpcnaion,  and,  laatly,  C  its  momentum  of  in- 
•crtia,  dtKt  ia  to  eay,  the  sum  of  all  the  eleraenta  of 
'its  maaak  mnk^pUed  by  the  ai|iiarea  of  tlieir  reapao* 
tive  dSntaneee  ftwn  tte  aada  of  anapenaion.  This 
Tenfrth  !,  then,  will  be  the  same  in  whatever  place 
wp  oh-^-erve  it,  since  its  analytical  expres-sion  de- 
pend-<  only  on  the  fi;;ure  of  the  ofeilhitin^  Ixxlv, 
and  the  density  of  \U  {wrLi ;  but  in  no  respect 
on  the  intensity  of  the  gravitating  force  which  im- 
pda  it;  so  thai^  if  we  talte  any  coraponnd  pendu- 


lum of  any  form  whatever,  but  having  ita  mass  and  I»t«iaulumk 
figure  constiuitly  the  same,  and  make  it  oscillate  fmc  "*'^^'*^ 
tessively  in  ditferent  parts  of  the  rnrth.,  it  is  the  same 
thing  as  to  cause  a  simple  pendulum  oscillate  huc- 
ccssively  in  the  same  places.  But,  supposing  the 
oacillAiooB  performed  m  raoio,  and  whb  infinitely 
small  amplitudes.  Or,  what  is  the  mme  thing,  son- 
tht  ni  reduced  to  these  conditiona  \n  caleala* 
lion,  the  durations,  T'  T',  of  the  osdUattons  of  the 
(iatne  simple  pendvilnm,  whose  length  is  /,  are  con- 
nected with  the  intensities,  g' fi*»  of  the  gravitating 
fbrce,  wUdi  impela  tfwm  by  Oe  following  lolatiflni, 

I  I  e' 

T«=<r»-, ;  T'*::**- ;  whcnce  we  obtain, 

that  is  to  say,  that  the  intensitiea  of  the  gtMrir 
tating  fimaa  are  vaelprocaUy  aa  the  aqnaras.  of 
the  time*  of  the  oscilhrtioas ;  or,  what  ia  the  sane 

thliiir,  they  are  directly  proportional  to  the  squares 
of  the  numbers  of  oscillations  made   in  eoual 

time?.  l"or  let  N',  N",  be  these  nuniliers,  .in<i  T 
the  total  time  which  cfrrresponds  witb  them,  then 

T  T 
T'  will  be  equal  to      and  T'  equal  to  — ;  no  that, 

by  substituting  their  values,  the  preceding  relation 
ff«  N** 

will  become  ^^^g.   By  Mirh  experinoeot^  than, 

nade  with  tlm  aaue  compound  pendnium,  we  nay 
be  able  to  determine  the  relatiTe  forces  of  gravity  in 

the  fVfT  ■  i  rt  phirrs  of  obsirvatlon.  But  we  may, 
witli  iqu.i;  faii;:t\  ,  deduce  from  them  the  ratios  of  . 
the  ahsolute  leriL;tIih  which  it  would  be  necessary  to 
give  to  two  simple  iienUuluinii  in  the  same  places, 
for  making  them  bear  an  equal  number  of  oscilla- 
tions in  a  given  timej  for  example,  to  beat  the 
mean  second.  For  let  X',  /.',  be  these  unknown 
leqglhi^  atnoe  the  corraqionding  times  of  osdUatian 
are  each  one  aeeood,  we  sbaD  nave  hj  our  general 

formula;  1**  =  — ;  :  l"  =  ^— whence  we  obtain 

g  « 

^  =      that  is,  that  the  lengths  required  are  pro- 

portional  to  tlie  intensities  of  gravity  in  the  two 
places.  Bat  we  have  seen,  that  me  ratio  of  tlie  gra- 
vitating foroea  maybe  dedaoed  from  the  observa- 
tions made  with  m  mm*  compound  pendulum; 
and  introdudng  thb  determination  into  the  preeadF 

  .  ^   .    X'  N** 

i^g  eiprecaion,  we  eliiam    ss        Hcnoe, when 

we  have  ohsrrved  the  nunilHTs  of  infinitely  pninll 
oscillationai  madu  in  two  different  parts  ui'  the  earth, 
by  the  same  compound  pendulum,  of  a  ccnrtant 
form,  the  ratio  of  the  sqiuires  of  these  numbers  will 
be  equal  to  the  ratio  of  the  lengths  of  the  simple  pen- 
dulums, wluch  swing  seconda  in  the  same  plaeca. 
All  diese  wanHs  snppose,  as  we  have  seen,  tut  Ae 
mass  and  form  of  the  eoiupound  pendulum  are  ri- 
j{«rously  the  s-ainr  at  tlu'  two  .-itntions.  To  obtain  a 
degree  of  permanency  in  the  mass,  we  form  the  pen- 
dulum of  metal,  cast  in  one  piece,  tu  which  we  a<ia|»t 
a  knife  edge  made  by  a  process  which 
tiw  finrnwiB  of  ttn  connection,  and  we  take 
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rvcrjr  precaution  pottible  to  prevent  anj  jpbjrsical  or 
^<^>^dmnal  altmtiMlflmniiioail^ingtt  dunngthecar* 
rage.  Bat  the  pemtncctcy  in  it*  dfaacn^om  tad 
tgm  u  modi  mort  diScdk  t«  be  obuiaed,  b»* 
ante  tiM  iiwqinililiwrf  tgmparitttra  in  dw  difemk 
piacet  afolMerTttifln,  mil  the  accidental  variatiott*  of 
tutumi  heat,  even  in  xUt-  inim-  jilice,  tend  pfr(H'tii.il- 
ly  to  disturb  it.  It  i<  iili)>n'.illy  ifnpo»»ibif  t4»  pri-- 
Vrnt  tin-  cffix't-*  ot  llii-c  aUcrntioriH  iii  any  iillirr  way, 
than  bjr  preaerviiig  cutratantiy  round  the  pendulum 
At  MM  Srtitcial  temperature ;  a  mathod  wkiA  hu 
bam  raaUy  onployed,  bat  which  rcquiiM  TcrjrgMMt 
pfwaatifim  to  fender  tba  tempaMtniv  nOM  lh« 
p«ndalom  anifann,  and  a  oonatant  attention  to  nMh 
the  tourcin  oF  cold  and  of  heat  in  order  to 
■ulntain  it  at  the  vinic  fixi-d  >l<'un'ce.  It  is  on  this 
■OcmiDt  mure  sinipit .  anil  ptrlwiis  more  accurnte, 
•  hen  the  thiiij;  is  to  diapoae  the  e\]>p- 

limeot  so  ai  to  have  onlj  very  slow  chaqgea  of 
t;  tlMB  ^  allow  the  pendulum  to  pmaka 
tud  to  oomct  thia  eSeet  m  it* 


Am      ttlcdntiaBi  fraa  the  obasrvilion  of  tfw 

temperature,  and  the  knowled)(e  of  the  proper  dHa- 
tatioo  of  the  subatance  of  which  it  ia  compoaed. 
Thia  oometian  is  eztr«aNij  mqr ;  ftr  if  ire  1 


which 


fht  COR^ 


«pon<ling  length  of  the  simple  pendulum,  thv  monu>n< 
turn  of  inertia  C  ia  of  the  same  order  aa  the  loaai^ 
multiplied  by  the  M]uare  of  the  diroenftione  of  die 
""f^^g  body,  and  the  denominator  ia  the  iiM> 
doct  of  dib  nnw  maa*  by  a  Biogle  diinwmen  ; 
whence  it  in  ea-iy  to  condudet  that  if  the  diniemions 
abcwkl  vary  in  the  aame  projportioa  in  every  direc- 
tko,  which  neDjr  hi|i|WM  m  chwgcf  «f  


ton^  the  quntitf     wIU  my  eeootdiof  tothle  dni- 

plp  proportion,  llciu  p,  if  we  name  /  tlir  Irngtli  of 
the  simple  pendulum,  inochroooii^  with  the  com« 
pound  pendulum,  when  the  latur  it  at  tlx-  sumderd 
tafentore  /,  and  denote  by  i'  the  analogou*  leflcth 
whentte  temperatniieief ,ie|Mnemting  alao  by  K  Ibe 
Uneal  dilatation  of  die  maaa  of  the  pi-ndulum,  for  a 
change  of  one  degree  of  the  temperature,  and  for 
a  <<PmI  to  oiii^,  we  •hell  evidently  hiire 

I'sf -ll-l-KCf-^)!^.  SuppoeeiiBwdiepetidnliin 

/'  has  niadc  ii  numbtr  N'  of  oscillatioi]?',  in  a  given 
interval  of  time,  for  exjuuple,  a  mean  solar  day,  it 
win  be  easy  to  calculate  how  many  the  standard 
pendulum  /  would  have  made  in  the  same  time,  if  it 
Bad  been  acted  on  by  the  same  force  of  gravity ; 
iir  the  wqantM  of  the  numbers  of  oecilletiene  made 
in  eooal  timet  bring  reciprocally  a*  the  length  of  the 

pen(1iihiTn!>  wbidi  jx  rform  them,  the  eflMie  the 

number  sought  will  Uten  be 


Hence  we  obtain  for  this  number  it«elt'N',g'  1  +  K{i—t); 
or  reducing  the  radical  into  a  aeries,  and  limiting  it 
to  the  fint  power  of  K  ;  N'4-ftM'K(l'— I).  Thii 
qifraduHtkB  ii  always  saffdcntf  becmee  flw  co- 


efficient  K  of  the  lineal  dilatation  is  always  veij 
email  in  solid  bodies,  and  tlie  difference  f—l  of 
the  natural  temperatoice  in  the  plena  of  elMMI^ 
villcii  can  never  exoeed  a  ■nuU  aunber  of  de- 
greca.  Captain  Koter,  for  example,  has  o]>«Tatcd 
with  a  aimtlar  pendulum,  made  of  brii&&,  ihi;  ob- 
strvid  lineal  (lil;it.uli>n  ol'  which  was  0.00000982 
for  one  dij^'rcf  of  I'.ihrciiheii.  In  an  experiment 
iiiudc  ill  I.uiuioii,  till-  pendulum  was  found  to  jier- 
form  a  number  of  <>s<  ilLitionii  equal  to  8^051.32,  the 
temperature  being  7 1».6.  If  we  wilb  to  leduce  thia 
eaperiinent  to  the  sumlord  tenpeiatan  of  fig  de* 
peee,  which  waa  adopted  by  Hr  Kater,  we  ahall 
nave  Il'ssi6051.98;  K=O.OO0O0£)82 ;  f  =  -f  n^i), 
whence  we  obtain,  Ii*  the  correction  of  tht  tcn- 
j«-rriliire,  JN'K(<' — /)  =  -f  r.nv,  that  is  to  say, 
fi)\ir  o-icillationi,  and  four  hundred  paru,  added  to 
the  nutiilxT  of  o,s<-ill;itioiis  v>l>servcd.  By  operating 
in  the  same  manner  in  every  other  case,  we  can  re» 
doce  all  the  obaervations  to  the  cnutoDt  iMMptM- 
toreooce  fixed  as  a  rtaodard. 

But  one  of  the  tndiapennble  denenta  ia  ttib  re- 
duction is  ihv  actual  temperature  of  the  pendulnm 
during  tht-  <'i(perimenU,  and  some  precautions  are 
necessary  to  obtiiin  it  with  exactness.  For  the  pen. 
dulum  brinjf  Rlnays  very  large  compared  with  the 
theniioiiieiers  which  we  can  place  by  the  side  of  it, 
it  partakes  much  more  slowly  than  them  of  the  va- 
riations of  temperature,  so  that  it  «^|^  always  to 
be  a  little  colder  than  the  thermometen  wlien  the 
temperature  of  the  air  is  rising,  anid  a  little  warmer 
whtfl  it  deaoenda.  It  would  he  impos-iihk-  to  esU*. 
mate  theae  differences  of  state;  but  we  iud  render 
their  effect  insensible,  l)y  <)|>rr;itinK  ''i  •>  room,  so 
large  and  sheltrreil  from  Uie  sun,  that  the  tenijjera- 
ture  remains  in  it  nei>rly  constant,  or  at  least  suffers 
such  iJow  variations,  that  tlie  mass  of  the  pendulum 
baa  time  to  partake  of  them.  For  ia  that  caaetbe 
thtnKNBelen  will  point  out  the  ttete  of  thia  aaaae 
In  indieatinf  dut  oTdw  ambient  air ;  or  if  there  re> 
mains  sonie  difference  between  both,  the  efTeet  of 
this  will  disappear  by  compcnantion  in  a  series  of 
experiments  sufficiently  repealed. 

We  have  mentioned  alMve,  tluu  tJie  corrections 
relative  to  the  amplitude  of  the  arcs  and  the  density 
of  the  air,  are  made  in  every  place  for  the  compound 
pendnihuns,  the  same  as  in  the  experiments  with  the 
•beoltrte  peodnlmi.  Tbedntabonnf  tbeoirilletioni 
may  also  be  deteimmed  Id  die  aame  moiMietF  Inr 
the  method  of  coincidences,  «wn|»arinp  the  experi- 
mental pendulum  with  a  clock  that  b  .-u  tnaliy  re^i' 
lated  by  astronomiatl  ol)serv;itions.  Tims  in  apply, 
ing  this  process,  and  these  currcciion&,  we  lihaU  ob< 
tain  the  numbers  uf  oscillations  which  a  compound 
|wadulum  would  have  made  at  the  different  ^tions, 
if  it  bed  oedllated  in  vaenek  end  at  n  temperature 


elwise  COMtantt  Whence  we  may  then  dediioe  the 
tdanon  of  die  intensity  of  gravity  at  theae  ttatiowi, 

or  the  ratio  of  the  len^lm  of  the  simple  pendulum, 
swinging  the  same  fixed  numV>er  of  seconds  in  a 
given  til  nr. 

ToK've  an  cxamplcof  thistliHiucUon,  we  slioll  relate 
the  following  result,  obtained  in  1S18,  by  C&ptain 
Keter,  with  die  aaaae  ooenponnd  pendolum  the  dilar- 
tttim  ef  wblA  ie  atetad  aheve.  The  nvabcfe  ef 
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exprewwd  in  the  last  cdumn  arc  redu- 
ulation  to  Ibe  ene  flrvapUtudn  infiuite- 


'  oed  by  calculation  

ly  arnall,  the  pendulum  in  ,  

ture  U  ill/?  the  standard  of  (jif  FahreuhA 


yumb«r  of  OKil- 

Utiaoi  of  lh« 
ConpoMd  Fes- 

London, 
Leitli  Fort, 
UlMt»     .  . 

5J"  SI'  8" 
55   58  37 
60  45  99 

86001"  .SO 
86O79  .«« 
MO90  .S4 

Fr  in  other  exj)erinients  previously  made  by  1 
ot  uif  method  oi"  inversion,  Capbiin  Kater  had  de- 
termined Uic  length  ol  ihe  :ibs<iUUc  s<(oik1  pL'ndiilum 
at  London,  prt  ci^'ly  ttt  tiie  Muie  place,  ami  111  the 
Munenon],  where  he  sioce  made  his  compound  p<'n- 
llulllin  OKiUate.  rhi»  U>ngth  exprewed  in  English 
'indlHb  MiSir  George  Shiu  kburgh's  M^ale,  was  found 
t(ilM«0k|S9O&iiidMS.  If  then  wecaUtlwIavth  >., 
and  \;V  the  analiigoiu  lengths  for  tlietwo  other  aU- 
tions  of  Leith  and  of  l'n»t  ;  also  N,  N'jK"  the  num- 
ber of  oiciiiatious  of  tlur  portabie  pendulum  iu  these 
thiMitationik  vedudl  taava^ecoording  to  the  fanmle 

N** 

dMvwlftiddoiRUX'sX.^  i  X'sIL-g;^  whilA  Witt 

give  for  the  length  of  the  jiiiiiile  pendulum,  at  the 
sution  of  Leith,  59.1&i)b8  inchct*,  at  the  station  of 
Unat  39.17141  inches.  Now,  by  comp.irinp,  by  me- 
thod* ofcscrame  predaion,  die  acds  of  Sir  Ceoi^ge 
'8h«di:binsl^  wiUi  •  metre  rfjniotiii*.  eaecnted  ub- 
der  dttdireeUomofthe  Board  ofLongitude  of  France, 
and  verified  by  a  commission  of  several  members  of 
thij  bwly,  Mr  Kater  has  found  that  the  metre,  taken 
at  its  own  stiiiuhird  tpmjjeratiirtswhidi  is  that  of  uiclt' 
ing  ice,  \i  equal  to  rJf*.:jT07f)  inches  of  the  scale  of  Sir 
George  Shuckburgh,  Liiken  ako  at  its  own  standard 
temperature,  whicli  in  diMjrt  i  H  Fahrenheit.  Hence, 
it  foilcrir^  that  oiit  leoctii  I  exprcaaed  in  iacbea  of 
AbioliVtMlMMitimmdiidteuptmtUR!,  iae^ual 

in  mOiaMtiM  to  ■  •  The 


89-37079 

lengdH  of  the  •tmple  pMndtdmn,  both  at  Leith  and 

Vr  --x  hv\r.-y  ■'.\tcv}\-  reduced  to  this  standard  state, 
we  amy  ujiply  to  them  directly  tliis  formula,  and  de- 
duce in  niiliimetrea  tlie  folUnving  values,  which  are 
set  down,  compared  with  those  of  Biot,  obtainc<l  by 
the  method  of  Borda,  flnom  ofaaervationa  made  wi^ 
great  carej  tbe  preoediiw  jear,  in  die  tame  atattons 
of  Leith  and  Unat,  whan  C^tuo,  Kater  .haa 


Naaies  of  the 

Simple  PcimIii- 
lUBl  Misoidiag 
MXaMr. 

Diflerencei  of 
KaUr'f  M«a- 

I.eitliFort, 
Unst, 

m  m 

mm 

m  m 
+  0.004.231 
—0.00724.^ 

Tbe  difierencM  of  the  resvlta,  it  will  be  aeeok 


9d 


sand  parta  of  a  millimetre,  which  ia  eijual  to  'ififg^n^ ' 

oTan  EDgJMi  hich ;  and  thcj  are  bendee  sffieeted  wItt 

contrary  signs  at  Unst  and  at  Leith.    We  may 
son  ably  conclude  then,  that  they  fall  within  the  li- 
mits of  that  ancertainty  to  w  hich  nil  ])hysical  resuJtJi 
are  aubj«ct ;  aiKl  it  may  therefore  be  inierred,  that 
tbe  method  of  Borda  and  that  of  Captain  Kater  are 


efnaliy  preciae,  and  give  botli,  with  exactness,  the 
ahaalme  imaaiuiii  of  the  pcndnlnm. 

OKfj  conpovnd  pendiilwa  m 
r  when  we  are  oUiged  to  ob» 


Inattamptiiqrto 
distant  journeys,  or 

scr\e  them  in  places  where 
be  fixed  to  solid  building!!,  th 
1^  mcxlified,  SO  as  to  be  o  i  it 
do  this,  we  may  prepare  for 


ipparatus  nmnot 
II  list  ne<-e!<sarily 

111   it-i-it,  '!'<( 

the  pendulum  a 


support  of  n>eta],  made  ftom  a  single  casting,  the 
feet  of  which  qweadiiw  ou^  can  be  firmly  died 
in  the  ground,  wlnle  mj  attbw  the  pendulum,  aft 
the  aegao  time,  to  osctUate  et  fteedom  between 
them.  The  upper  part  of  difs  rapport  must  con- 
sist of  n  plrtle  having  a  longitudinal  t)iK'iiinj(  in  it,  to 
allow  th«  Hem  and  knife  of  the  |>enduhim  to  p.-ia* 
through.  On  this  is  fixed,  M ith  1  i"r  n  r- ■  ■  ^,  1  po- 
lished plate  pierced  with  a  similar  opening,  and 
which  can  be  set  horizontal  with  a  spirit-level  before 
fixing  it ;  and  it  is  on  this  plane  that  we  place  dw 
knife  of  tlic  pendulum.  A  divided  scale,  unoomccU 
ed  with  the  pendidom,  is  placed  liorisontally,  imme* 
diately  under  the  lower  extremity  of  iu  stem,  wlilch 
being  furnished  with  a  point,  indicates,  by  its  excur- 
ftiuns  upon  this  scale,  the  amplitudes  of  the  oscilla- 
tions. In  order,  now,  to  detcmn'ne  the  rate  of  the 
pendulum's  going,  it  is  not  always  jpoasible  to  pro- 
cure the  necessary  facthtie«»  for  emplojillg  the  me* 
thod  of  coincidence*.  In  that  caa^  We  Uagr  aitlMC^ 
tute  for  it  the  comparison  of  die  pendnliim  with  an 
adjoining  clock,  or  else  with  a  chrononetf  ,  collat- 
ing as  Bouguer  did,  the  whole  oscillationa  which  die 
pendulum  pcrfiirui>i  during  a  given  time,  and  de- 
termining tile  I'rtttlions  of  oiciUations,  by  observing 
tbe  part  of  tbe  amplitude  ith  \thich  the  point  of 
the  stalk  Gocrespoudii  at  tbe  comnuniceiaent  aud  tcr- 
mination  of  the  interval  of  die  time  observed.  Sat 
inmakiDig  use  of  thialaxtpcooMib  which  ieiodupw* 
■able  for  fixing  the  extveme  tenns  of  eadi  enaspoiMd 
interval,  we  con  dispense  with  tbe  counting  of  the 
oscillations  one  by  one  ;  for,  it  will  be  sufficient  to 
foilow  tlu  ni  «ith  ;i  coiuiter,  the  rate  of  which  is  ad- 
ju.sted  \'ery  n«tiriy  to  Uiat  of  the  ejipt^imtfOtai  pen- 
dulum, and  whidi  we  uke  care  front  time  to  time 
to  regulate  according  to  it ;  acceleratinrr  or  retard* 
iog  its  motion  by  an  iinpulNC  given  to  its  lenii  bcftMeil 
baa  kwtor  gained  a  wiialeaadUatiaD.  Tbia laatpait 
of  the  proceeding  haa  been  aa|||)fc«ted  by  M.  Araj^ 
and  employed  by  Captain  Freycinet  in  his  voyagie 
round  the  world.  Then  it  only  remains  to  fix,  by 
observation,  the  possti<in  <>i'  tlie  stem  upon  the  arc  of 
amplitudes  at  the  iieriods  of  comparison  with  the 
rhroiiomcter  or  the  cloek,  nnd  from  thence  to  deduce 
till'  tractions  of  oscillations  which  the  counter  could 
not  indicate.  These  fractions  may  be  obtained  fren 
themathematiGal  lanr  which  regniatca  the  motiagB  «f 
dkoMidBlniBhiewhoaciaadoB.  Ifwccall2>dte 
whcteanpliMdewiih 
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mA  T  ri»totd turn whkkktikm^imaamhtilm 
■  tile  arc  whkh  it  imenbm,  dnrtaf  tiw  tiaic  I,  im 

Mliag  {romthe  extranitjr  of  thi*  amplitude,  the  Uw 
ct  the  desoent,  limited  to  snuU  amplitudie*,  fire* 


^  to  that,  by  rqwmenting  ihe 


Iu]f.«mplitude  •  by  1000  parts,  nml  Mi|tp(»tn|;  ' 

fi}ua]  lc»  ,\  .      ,  |\  lit"  T,  i)r  (if  tlir  dtt- 
of  •  whole  oaciUation,  we  obtain  for  i  the  ful- 


Valas  of  (  in 

iniK.  of  the 

ladoa. 

PsMiciat  of  tk* 

dMoribcd. 

i 

48.9 

191.0 

• 

MM 

5 

tooouo 

It  would  aridently  be  of  no  use  to  nu<ih  the  or]. 
CuUtion  nf  the!<e  number*  hfT^nd  a  hauHunplitudp, 
•DCf  thi  V  must  be  !<ynimctru-:ii  on  each  Me  of  the 
nrtkal,  when  th«  ralna  of  the  tine  t  arc  reckoned, 
m  they  alway*  can  he,  ftMB  the  estremity  of  the 
half-.o«ciILition  in  which  the  pendulum  actiiilly  is. 
Thi«  being  understood,  the  nne  of  the  table  oasilv 
expUined  ;  for  the  immediate  ohgervation  givca  the 
demi^amplitudc  a  at  the  period  of  the  cora|)arison 
with  the  chronometer  ;  it  gives  aim,  at  this  inftant, 
the  value  of  the  arc  1,  accrrrding  to  the  di vision  on 
the  icale«f  amplitudes  to  which  the  otem  of  the  pen« 
dnlnai  aKttafauia.  Dbri^ncf  b]ra,tlie  decimal 
ftactibo  whfeli  will  Iwim  renutbchig  nmktplied  by 
the  nunher  1000.  luiiy  fr>mpare<l  with  the  num. 
ber»  Cfitiiiiiiiid  ill  the  >^cc'nui  column  of  the  above 
table  ;  nini  t'li-  flr^t  cnliirnii  will  imnicilijitcly  give, 
eith'.T  dir»"'.t!v'  or  hy  inttrpol.ition,  tho  <T«ctl(»fi  of 
time  corresponding  Ui  this  position  of  the  strm,  a 
fnctioD  which  mtut  be  added  to  the  whole  number 
K  of  the  pneocdinf  oariUatkms,  if  the  pcndolom  u 
«n  ha  descent  toward!  Ac  TCftical.  «na  aabtncCad 
flam  N-f  1  if  the  pendulum  }«  on  its  Meent  towaidii 

the  end  of  ihc  t>'.c'i.l;itii)ti. 

Thf  cxp«.Tirncnt'<  on  tlic  variation  nf  cr.nvity  nl  dif- 
(tri-nt  |il;ici  <  on  tlii- c.irlli  u  crcimt  nt  first  iti;t<l<:  w  ith 
*  free  pemluium  j^uch  a»  we  li.ivr  no'*-  described, 
bat  wim  a  pendulum  adapted  to  n  clui-k.  It  was  in 
Am  maiuier  that  Richer  diacovercd  the  exutence  of 
ddt  phoMiiaeiMHi  In  I079>  in  a  vojaf^e  whidi  li« 
Bade  to  Cayenne  by  order  of  the  Acailetny  of  Set-> 
feces,  for  the  prosecution  of  various  researches  In 
physics  and  astronomy,  ainong  tlie  numlirr  of  whirh 
was  the  measurement  of  ihf  jK  iuhilum  On  liis  .ir- 
rival  at  Cayenne,  Uiclirr  remark crl  that  his  c!f>ck,  the 
weights  of  which  had  not  been  altered  eince  hti  de- 
mattae,  had  a  diurnal  raU-  of  going  of  2'  98*  slower 
nan  at  Faria ;  and  not  onhr  did  tliis  observation 
wan  the  fkct  of  Ae  dinainatHm  of  gravity,  in  going 
mm  the  pole  towards  the  e(|untor,  but  if  we  had 
known  tlie  details,  particularly  in  regard  to  the  rela- 
ti»e  diflVrenit  s  of  tt-nipernlurL-,  we  might  then  prolui- 
htjr  deduce  a  more  certain  and  exact  measure  of  this  dt- 


I  than  what  can  be  dmwn  from  tlie  nbsolutr 
Icnflh  of  the  equatorial  pemlulunt,  Ut-ttjnnined  by  tin; 
same  Richer  at  Cayenne,  with  the  imperfect  methods 
which  were  then  in  tine.  We  shall  not  diweniblc  that 
Ihii  assertion  rri]uircn  s-itne  proof;  for  the  mode  of 
observiug  by  clocks  appears  necessarily  i^act  t* 
great  uncertainty  ;  the  pendulum's  own  BatMBba* 
jMoomtnined  or  modified  by  the  motion  of  the 
%haill>i    Bttt  tUs  inflaence  is  not,  perh.ip«,  in  reali. 

gnat  as  one  would  h«-  led  to  ^ipposc;  in  fact, 
•tlanot  the  pendulum,  but  the  v  ci-ht  ajiplicd  to 
the  clock,  which  makes  the  whit  1.  move;  the  iKndn- 
lum  merely  ref^ktcs  the  iitleriiuttances  in  the  <aU 
I  I  v,ei;;ht  by  iti  OKilladons,  which  stop  it  ani 
set  It  free  by  turns ;  and  this  alternation  ia  ptr* 
bj  means  of  the  escapement  wliicli  now 
.  jce  Hadf  ftom  the  laaih.  and  then  lays  hold 
of  tben  ^gain.  When  It  ia  disengaged,  the  action 
•f  tbe  weight  which  turtis  the  wheel  excites  it, 
and  accelerates  iu  fall  in  jts  ilt-Ni  cnt.  But,  in  the 
aaccncUng  b«lf'-oM  illation,  whu  li  follow*,  the  Mune 
action  contitiet*  tJie  pendulum  and  retards  it ;  so 
th«t  titese  two  contrary  cffbru,  which  both  operate 
with  very  slight  degrees  of  fnctiao,  like  the 

resistance  of  the  air,  an<i  every  other  eaMtant  Me* 
tioQ  to  balance  their  mutual  influences  on  the  mo- 
tion, in  each  whole  oacOlation,  and  merely  to  limit 
tlie  Amplitude  of  the  arcs  in  whicli  thi<  oscillation 
tJikcs  phioe;  a  limitation  which  wc  cnn  p.-Liilv  taki?  into 
.icrount,  by  ob^rrvinK  the  lutiplitndi  \  in  l  reducing 
nil  the  oM-illationt,  by  calculatton,  to  the  case  erf' their 
bein^  infinitely  lunalf.  It  would  be  curious  to  make 
experiments  ofi  this  subject,  and  it  would  be  easily 
done ;  for  it  would  be  sufficient  to  rary  the  weight 
applied  to  a  ckck,  and  to  eaa  if  tiw  variations  of 
amplitnda  which  wonkl  iwidt  are  aaiJi  that,  in  pay 
ing  attention  to  them,  the  clock  may  be  brooght 
back  to  its  onginul  rate,  .'^oine  observations  already 
made  indicate  the  exactness  of  this  fHtltUtiMt*  Vil 
least  tlie  very  nejir  approach  to  it. 

In  the  travels  in  Lapland,  Ibr  eaample, 
taken  by  the  French  academicians  in  1798,  att 
eallent  clock  by  Graham  was  carried  Out  to  ba 
mifkyaA  for  dctcnnining  die  variatian  of  gravi^. 
This  ceMinrted  artist  had  cmiwtruelad  it  Ibr  this  par* 
jvwe,  aTid  had  done  so  with  vj-ry  particular  cne> 
In  order  to  render  it  more  stea<lily  comparable  with 
itselt',  he  liad  adapted  tu  it  u  |>endulimi,  fonne<l  of  a 
wimple  verge  of  copper,  to  the  bottom  of  which  was 
affixed  a  Icntinilnr  mass  of  a  constant  weight ;  and 
be  bad  provided  pieces  which  raiaed  the  rati  ilp 
dnrbig  Uie  voyage,  and  kept  its  amaniit  Aaa  fteni 
all  oontact,  so  that  the  knife  edge  could  not  be  al« 
tared  by  any  friction  against  the  plane  of  suspen- 
sion, nltlioiigh  the  rod  was  always  at  liberty  to 
foll(j\v  the  dilatations  nnd  contractiws  jirtxhacml 
by  the  ch-inpcn  of  teni]).  r:!['ire.  Now,  in  the  ac- 
count of  the  labours  connected  with  this  opem- 
tion,  which  Maupertnis  has  pubUsbed  under  tlte 
tiUe  of  Figur*  de  im  Ttm  D^awmh,  we  find, 
that  with  aedeo  af  the  weight,  mndly  i|qplied 
to  this  dock,  it  made,  at  Paris,  9S^VA,  dntu 
ing  a  revolution  of  the  fixed  sUrs,  in  descril>ing  ut» 
of '2"  10'  on  each  side  of  the  verticn),  while,  with  a 

weight  twice  as  small,  it  made  4*  more,  that  is, 
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Pcoiiulum.  ad^gs".*  in  the  mm  interval,  deochbing  arcs  of 
'  t<       Now,  if «•  tf/jfif  hm di»eai¥«ctiaBi«btif* 

to      Mfliluil*  «r  the  «rcs,  wbid^  t«  ^Na!n*«, 

calling  N  the  number  of  mcUlations,  ndiitlM  dani- 

amplitude,  we  shall  then  find,  that  m  Ae  firrt  case 
it  is  ncccssjiry  to  nild  7'  711  os'  i"*.  i'. i  :i -    ;nid  in  the 
second,  2"5ii3,  to  rrilwce  each  ot  them  to  the  case  of 
amplitudes  infinitely  small,  which  gives  8()4()2.l 
«pd  S/?iOI.O  for  the  total  number  of  oacUlations  in- 
Aeitely  small  in  the  two  cases.    These  quantities 
floljr  differ  b/  1.1*  and  m  the  obaervatioiu  at  this 
penod  were  not  cerried  to  «  ffN*^  enctneM  than 
this  difference,  it  would  be  of  Bo  OM  to  hlok  for  a 
more  perfect  agreement  between  them.   We  have 
still  the  exanf^lc  uf  ;i  siinilnr  proof  made  by  Graham 
himsdf,  upon  another  clock,  which  he  had  construct- 
ed to  dettriuinc  the  variatioti  of  jfriivity  between  Lon- 
don and  Jamaica  ;  an  object  tor  which  it  wm  really 
employed  ;  its  rate  having  been  observed  for  this  pur> 
noK  by  Gnhiai  in  Loi^onf  end  at  Jamaica  by  C. 
Ceupibdlt  •  ikiUnl  observer,  mi  tiiefrieiidof  Brad- 
ley.    In  the  account  of  this  operatiaa,  whidi  has 
been  given  by  Bradley  himself,  in  No.  431  of  the 
Fhiloiophical  Trnnsnctionf ,  it  appears  that  Graham 
having  taken  away  the  weight  trom  this  dock, 
which  was  ISlb-  loioz.  and  having  replaced  it  by 
enother  of  6lb.  30^,  the  amplitudes  oi  the  oscilla- 
tioos,  which  were  at  first  S"*  30',  were  reduced  to  ^ ', 
end  the  diumal  rate  of  the  clock  slackened  bj 
Now.  if  we  ledoeeeech  of  these  rates  to  the  eeae  of 
amplitudes  infinitely  small,  in  taking  iBinmihrely 
for  tt,  1°  45'  and  l"  15',  we  find  ferOe  rednction  m 
the  first  case  5*.03,  in  the  second         of  which  tlie 
ditii  rence  \n  2'.4-,  instead  of  I  ",  w  hich  (iraliani  had 
observed  ;  and       thin  able  arti-it  had  not  luul  any 
other  end  in  view  than  to  prove  the  small  alteration 
in  the  diurnal  motion  by  a  change  of  weight  so  con- 
siderable, it  is  Minble  that  he  may  not  have  taken 
the  Hraa  pains  fn'detenainiog  the  temperature  and 
odier  details  of  the  ofaaervation,  which  he  would 
have  done  if  he  had  been  seeking  to  determine  an 
element  of  correction  with  a  perfect  accuracy.  It  ap- 
pears very  probuble  then,  by  tliese  esauiples,  that  in 
clocks  constructed  in  thi^  manner,  the  action  tif  tho 
weight,  transmitted  by  the  wheels,  accelerates  the  pro- 
per motion  of  the  padulum,  during  each  descend- 
ing half-oaciUation,  as  nrach  nearly  as  it  retards  it  in 
the  ascending  half-oscilktionwiudtlbllows.  So  that 
dieac  opposite  modificatioiH  seem  to  compensate  eadl 
Other,  at  least  with  a  sensible  equality,  in  each  com- 
plete oscillation.    \\'hence  we  may  conclude  with 
equal  probability,  Uiat  the  prreatcr  or  less  fiicility  in  tiie 
motions,  and  the  various  energies  of  friction  pro- 
duced by  the  unequal  tenacity  of  the  oil,  at  ditiereut 
periede,  and  at  difierent  temperafemw;,  vm  have  but 
•  TOy  amail  inflaenoe  on  the  proptr  notion  of 
n  pendnlBm^  and  trtiich  must  beccmie  quite  lOf 
seiwihle  by  employing  an  oil  of  tried  perman« 
coce  of  constitution  ;  and  abo^e  all,  by  produ- 
cin;^  artificially,  at  all  the  htations,  the  same  lixed 
temperaturi:  an  waa  done  by  the  l-'rench  acailenii- 
cians  in  1736,  in  their  joumiee  ir.  \   [  Kind,  ami  also 
by  the  intrc|pid  £ngliw  marinera  ta  mnO,  in  their 
'  I  vajme  to  4ie  Nnrtli  Polek 


ting  the  constancy  of  the  results  obtained  at  the 
some  place  by  this  mode  of  observetioD«  irilidtt 
repeat,  still  wants  to  be  oompldhdy  pcovad  by  new 
nperiniento,  it  ie  dear  tint  no  oAer  nwchad  eooU 

be  more  convenient.  For  it  w  nuld  be  sufficient  in 
every  place  to  prepare  the  clock  ;  to  set  it  up,  with 
every  precaution  in  levelling.',  whii  h  can  place  it  in 
a  state  and  situation  similar  to  itself;  then  to  com- 
pare  its  rate  ol  poins  with  the  diurnal  motion  of  the 
heavens,  eitlier  with  a  small  transit  injitrumeni;,  Ot 
even  by  means  of  a  simple  telescope,  firmly  fixed  to 
sane  immoveable  maea.  end  directed  towaidsnsta^ 
the  divmal  letnm  of  wbkb  oould  be  ebaerved  with 
fixed  wires,  stretched  in  the  focus.  ^lessrs  Hreguet 
have  begun  on  this  subject  a  series  of  expertjuents, 
but  as  the  processes  for  determining  results  of  this 
nature  cannot  be  too  severely  scrutinized,  we  sincere- 
ly wish  that  other  observers  would  make  similar  at> 
tempu,  and  pui>Uah  tlie  reifoltsdeducibleflram  them. 

lias  or  Tfls  PnraotUM  in  detkrhiniiio  tkk  Ob- 

L4TSNMa  tfV  VHS  EaBTK,  AND  TRK  fMTSNliITT 

or  Gaavity  at  mmmwnt  LATtnron. 

According  to  the  theory  of  universal  attraction,  if 
we  consider  the  earth  and  the  planets  as  having  Iwen 
originally  masses  in  a  Huiil  state,  cndowetl  with  a 
motion  of  rotation  ruuud  thwisielves,  tiiey  must  have 
taken  the  form  of  a  spheroid,  flattened  at  its  poles; 
and  the  ibrce  of  gravity,  which  is  observed  at  tlidr 
swftoes,  would  then  be  the  result  of  two  distinct 
fiffoei^  of  which  the  one  ia  the  general  attractiea^Cb 
«rted  upon  cadi  point  of  the  snHhoe  by  alt  the  per- 
ticles  of  matter  in  tlie  spheroid,  according  to  their 
masses  and  distances ;  and  the  other  is  the  centrifux 
gal  force,  excited  at  the  saitie  point  by  the  motion  of 
rotation.  But  the  intensity  of  tiie  attraction,  exerted 
upon  different  points  of  the  surface  by  die  whole 
mass,  must  be  in  general  variable,  as  weUas  tbecci^ 
trUbgal  force.  liie  union  of  these  two  Gauee%  then, 
must  produce  in  the  fiiroe  of  giKtitj  inequalitiee, 
whidi  observirtlon  may  discover.   But  we  may  es^ 

ly  rill  the^e  ineipmlities  uf  l!ie  elTi^ct  of  tlie  centrifu- 
gal force;  for  this  can  be  calculated  fur  each  jiuin^ 
w  hen  w  e  know  tfie  dimensions  of  the  Kpheroid,  its 
rotation,  and  the  axis  round  whicii  it  turns.  The 
observation 3  thus  reduced  present  results  which  are 
only  deneudaiU  on  the  attraction  of  the  spheroid  up- 
on wliiai  thw  are  made;  and  they  may  consequent 
ly  serve  to  dMamune  its  exterior  configuration,  as 
wdl  as  die  laws  of  density,  by  which  tiie  attractive 
mutter  Is  Ji-tributeJ  through  its  interior.  The  ro- 
niarkable  disco\  cry  of  lliese  rclatiotis,  Iictw  ceii  the 
force  of  gTiuity  at  the  surface  of  tlie  hea\enlv  l)0- 
dies,  and  their  form,  as  well  as  their  internal  coo- 
stitution,  we  owe  to  Newton ;  and  tliis  great  man,  in 
following  them  out,  determined  even  Ae  value  of 
die  obtatoness  which  the  terrestrial  qiberoid  oag|it 
to  have,  mpposing  it  dliptical  and  homogeneous,  in 
order  to  be  in  equilibria  with  its  actual  velocity  of 
its  rotation.  He  tlius  found,  that  denoting  by  c  tlie 
observed  ratio  of  the  centrifugal  force,  to  the  force 
of  grivily  at  the  equator,  the  Mdateneaa  of  the  nli»> 

void  nraat  be  |»;  andw  f,  flnmeibsemtion,  nay  bo 
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■o  peri  or  to  the  observed  value, 
'nUich  tbowt  that  the  terre«trial  tiphctiiid 
u  not  honuij^eneoiuL  Bm^  •»  Ai*  thinmt  «  !<•■■» 
•lire  had  not  a«  yet  been  drtermh>ed  in  the  tiope 

of  Newton,  lie  t  oulfi  n  t  Iri  v  till*  consequence. 
He  confim-d  htui^-lf,  thcri-lure,  to  the  dcterrai- 
iialion  ol'  tht'  variationi  of  gravity  in  ilie  case  i>f 
the  tuppoaed  homocvTiertv,  mul  he  fnynd  it,  a*  it  ii 
in  fact,  proportioo;il  to  itie  square  of  the  «ne  of 
Ifc*  But  be  erred  in  endeavouring  to  ex> 

dnddmedaMdMiliaiM  to  the  case  of  any  elli|>- 
■Md,  compoMd  of  oonceotrie  milxf  OBWHwl  den« 
■ty.  For,  finding  that  die  obiateliuOi  «f  Ae  pen. 
duTUu  >ra^e  the  actual  v.^riatioD  of  gravity  in  pro. 
otcdin;;  tVoni  the  equator  to  the  pole,  greater  than 
the  calculation  estal)h«hc<i  tor  tlit  ca*e  of  hnnio- 
geneity,  he  thought  that  the  obtatenc«a  ought  to 
increaie  at  dM  MM  tinw       tbia  Tiriation,  although 

lliii  mil   ■  «f  iVirrin  Imn  linn  r  '-Tr  '  out 

iht  omne  «f  dlit  tttak;  fat  thef  i^reed  in  giv- 
ing a  (lighter  oblateneas  than  0-004885,  with  a  more 
onuiderable  variation  of  gravity.     Clairault,  in 
his  admirable  work  on  the  fi;;urc  of  the  eurth, 
vaa  the  first  to  point  out  thi*  error  which  hud 
aped  Newton  ;  and  he  «lemon>trnteil  at  the  same 
Una  remarkobk  theitrmn,  that,  in  all  the  hy- 
the  moat  probable  that  can  be  fonu' 
ad  ttflrt!i"f  the  denaity  of  the  ulterior  parta  <^ 
dw  cuth,  wbSA  anHt  alwmya  be  auppoaed  moat 
denae  towards  die  centre,  tbere  ia  always  aodi  a 
omnection  between  the  fraction  which  expresses 
tlie  difference  of  the  axes,  and  that  which  ex- 
presses tbf  diminution  of  (gravity  from  the  pole  to 
the  equator,  diat,  if  the  one  of  these  two  fruction* 
SCeeds  0.004326,  the  second  will  fkll  short  of  it  by 
Ac  aeroe  quantity  ;  so  that  their  sum  must  bo  always 
«qwltotbedoubleaf04KWtt5#ortolMXM66.  lo 
caae,  also,  the  length  «f  tfM  Moonda  paddam 
Tsrie*  from  the  L'(|uator  to  the  pole,  in  projMrtion  to 
the  square  of  the  sine  of  the  latitude.   Thus,  calling 
X  this  length  at  any  latitude  L,  and  A  the  length  ut 
the  equator  itseli',  wehave  in  pener.il  >.= A  -f  \i  hin  -  L, 
B  being  a  constant  coefficient,  to  be  dctcnnine<l  by 
111  me  sitiijiv    It  must  be  remarked,  however,  tliot 
Alt  molt  Mpposes  the  langiha  of  the  pendulum, 
to  be  obaerred,  at  the  very  sorfiioe  ot  tbe  term- 
trial  spheroid ;  for,  in  receding  from  thif  enrftoe,  aU 
ttough  at  the  »,ime  l.-ititutie,  the  intensity  of  gravity 
diminishes  ni'arly  in  proportion  to  the  square  of  the 
•IL'taiu  e  from  tbe  centre,  and  consetiuetitly  the  length 
cf  the  pendulum  must  diminish  according  to  the  same 
Uw.    BecipraGally,  then,  if  we  have  olijcrvwl  thi.-* 
kngtb  at  any  height  h  above  the  terrestrial  surface, 
awTdlat  we  nave  found  for  it  n  value  expre^.^e<l  hy 
bdi^thatadiaaof  the  earth  at  this  latitude;  the 

tagtfi  ladoeadtothelavelflf  tfaaaaa  wiU  be^i^. 


*•  1. 


Butdiii 


mqr  ha  dmpli. 


ways  a  fraction  so  ex  re<i!tively  smalltthatthe  first  power 
of  It  is  sufficient  to  be  used.  So  that,  limiting  ourselves 
totUainisar  appfaoDHtion.  die  reducad  ki«ih 

vm  baaana Tbatom— Anna  dMn  il» 

correction  which  the  experiments  require  that  they 
may  be  reduced  to  the  level  of  the  sea,  and  tlui^  ren- 
dered comparable  widl  each  other.  Sucfi  is  m  faC^ 
the  mode  of  wdactkn  genatally  cnployed  j  but  iM 
must  raoMark  tbet  it  la  itaelf  aidgeet  to  BBcertaintf. 
For  the  roounuins  on  whidi  ve  ascend  attract  the 
pendulum  by  virtue  of  their  own  mass ;  in  con- 
se<|iieiicc  of  which,  it  heconie;*  neci  *s,ir y  to  p.iy  at- 
t£Tlion  to  t)ii>i  tttlraclitui)  tlMt  llic  leduvhou^  m^y 
be  ni.ide  rigorously  exact,  instejul  of  applying  the 
hare  formula,  which  supposes  the  oHntrvntions  to 
have  been  made  in  the  o|>cn  atmoqiliere.  But  tbie 
is  an  inconvenienoe  vbicli  is  unavoidable ;  &ir  it  ia 
impossible  tocalnilato  eaacdy  the  peculiar  aitttwtioii 
of  the  masses  ou  which  we  operate,  since  this  would 
require  the  knowledge  of  their  relative  density,  and 
even  of  the  in  ,1 1:^)  nient  of  the  material*  which  en- 
ter into  their  1  iiiiijHisition.  liut,  us  we  cannot  avoid 
thii  uiietrLiiinty ,  we  iiuist  c^ndeavour  to  render  it 
as  small  as  possible,  by  making  our  obK'rvation^  as 
near  the  level  of  the  sea  aa  we  are  able  \\  e  must 
then  racoUecW  that*  by  aacribiM  at  the  bigbcat  st»> 
tion  tbe  whde  of  dw  fbroe  of  gravity  to  the  ada 
and  distant  action  of  the  earth,  wc  suppose  it  to  ba 
more  p<i»  erful  than  it  really  is.  So  that,  by  rcdnC' 
ing  it  on  this  liy ]>otlie^i-^,  to  «lmt  it  woiiUl  naliy  !)e 
if  it  hiui  beeu  obiiervtii  al  tlie  Icvtl  of  the  Kea  it?clf, 
we  commit  a  double  error  ;  dir  iinnintam's  own  at- 
traction tending,  in  this  second  case,  by  its  contrary 
dircctioDj  to  weaken  the  eflectof  gravity,  which  it  had 
before  autfuentcd.  Fortunately,  tbe  cxccaaii^  naaD- 
neia  of  toe  hidicat  mountaine.  oootpaied  with  the 
aaaaa  of  tbe  globe,  must  diminish  extremely  then 
rdative  influence,  and  render  equally  minute  the 
errors  which  may  arise  from  neglecting  it 

To  determine,  now,  Uic  cuetficienu  A  and  U  of 
the  gcaaral  fivmnla*  "ire  ahall  amploy  the  oMateneaa 

0.008*6,  or    '    ,  whidi  M.  La  Place  baa  obtoiacd 

by  subtoittbif  to  a  general  and  profound  dif(ouit«!on, 
toe  maaaBfca  af  tiia  lenrastrial  dMpreea,  and  the 
looar  eqaelitiea  dependng  on  the  aubdcaeis  of  the 

earth.  We  shall  join  to  it  the  length  of  the  unple 
pendulum  of  sexagesimal  seconds,  fbund  by  Biot 
at  the  itiition  of  L'nst,  a  length  which,  wc  think,  nwy 
be  considered  as  one  of  the  most  certain  th.it  has  been 
observed.  Firti,  because  having  been  the  last  of 
the  observations  made  by  Borda's  method,  it  miutt 
have  been  taken  with  all  the  precautioM  aviggcstad 
by  preceding  axpcnnianta>  Stce»dtjf,  on  acomintaf 
the  great  number  of  leriea  ftom  whidi  it  teattna, 
diesc  being  56  in  number,  and  made  with  difeicnt 
rtdes,  and  pendulums  of  unequal  lengdis,  whidi  alt 
agreed  in  assigning  for  the  <lefmitive  result  values 
differing  excessively  little  firom  each  other.  And, 
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Liutly,  from  the  pt'rftct  agreement  which  (■  uud 
Ijctween  it  ami  itu- rcsiiU?(  ot'the  obscr'  ■  n  :i  ^  i  t  (  in- 
tain  Kater.  Tliis  single  alHialati-  Icti^tn,  together 
with  the  oblateneM  0.00326,  will  suffitc  )br  (Ictermin* 
wm  tfee  t»a  eowtant  qujuvtitiea  A  and  B  of  the  g«ne- 
tStrnmdm,  vUdi  expresMt  die  kn^  of  the  pendiw 
\vm  at  any  latitude.  Now^MeiitdiDg  to  thia  focimfa^ 
the  length  of  the  pendulivi  at  die  squator,  wbm  L 
irnodmig,  !•  aqwd  to  A,  and  at  to*  pols«  wboe 

total  variation  of  tlie  penduUim  to  it«  absolute  '< n^'th 
at  the  equator ;  a  ratio  wiiich  ia  the  iMtae  m  taat  uf 
«r  ^ntf  to  tlM  aiNHiltttt  toM  of 
B 


level  of  the  aea,  whidi  gives  for  the  reduction 
+0.*"00»818.  WbtMtdwMiwiilM,  aittfieWvdaf 

the  Ml  hckht  flplkAMllSS.  Putting Akwduib 
thai,  and  that  <ifL  ia  tb»  Annda,  the  cod 


is  (U-termined,  and  we,  find  A=990.879C60.  conn*, 
quently  B=<>.^M84^3 ;  which  givea  for  any  latitude  L« 

Bim  mm 

If  wawiihtatednoadiitlbniiiila  in  English  ii 

n  ^  i^*-^!  39.^7079 

all  the  ttnut  niulbeaMltipuea  by 


iOOO 


bi. 


fl^mnlgr  iImUI  Adding,  ifacQ,  ^  ^  ^  oUatoiMi 
<MXMS^  iMl  Ittve,  by  the  thcoim  af  dniwilt^ 
Aa  fillowiiv  eonditiini,  ^  +  &0039«  »  OOOMfl^ 

vfinea  wa  obtain  B=:A.0.00539,  and.  conscqa«itIy* 
x=  A  (1  +0.005S9.siii'L).  Now,  welMva  aeen  attova^ 
that  at  the  station  of  Unat,  in  latitude  60^  45'  £5*.  the 
Inigtli  of  the  aeugoimat  aeoondi  pendulum  deter- 


mined by  theobservatiani  of  Biot,  was  99^  943105. 
Tbelieight  of  thi*  station  wa«s  ""'y  9"'  ;il>ovp  thr 


X=39.01 17150+O.210«78«  sin*  L. 
Finally,  if  we  wish  to  reduce  it  to  the  dtn  imal  p«nda< 
lum  employed  by  the  French  ubaeivent  in  their  calcu- 
lations, we  must  multiply  the  terms  by   ('f^^^  * 

the  ratio  of  the  decimal  to  the  S4:xage«imal  pendulum. 
Wedianlitve 

>.=7f^9.fi87GP6-f-3.f)8(:;o!T  Mn«L. 
If  we  calculate  from  this  la«t  fonuum,  the  length* 
of  tile  decimal  pendulum,  for  the  stations  where  the 
I'r^nch  observer*  have  operated,  from  Fo 
til  Unst,  and  compare  thiem  ' 
rhtain  the  followini?  table. 


«f  Ika  naea. 


Unst,  .  . 
Leith  Fort, 
Donkiric,  , 

RVHIi    •  • 

Clennont,  . 
Rourdeaux, 
Figeac,  . 
Fomientcra, 


K 


4lf  tlHI 


Biot 

Bint,  Mudge 
nii)t,  Mathieu 
Biot,  Matbieu.l 
Bonvard  3 
Biot,  Mathieu 
Biot,  Mathieu 
Biot,  Mathieu 
Biot.Arago.Cluiix 


Notth  Latitude- 


(TO'  -l-i'  15' 

f'S  58  37 

51     S  10 

48  SO  14 

45  4«  48 

44  50  i6 

44  36  •  45 

38  39  56 


■f  ibr  nrc'.nial  Pt  ndolaaiJ 
|.<  vi-l  tif  iliL'  S#a, 


By  CakuJaUon. 


74S.7S-^1S6 
74«.«264l6 
74B4)9«066 

74t.j»47360 

74I.7S5412 
7 4 1. 670048 
741.654181 
741.24f»y50 


Bj'  Olwrrvation. 


mm 
748.~2.S1SG 

742.4IS435 
748477030 

741.917490 

741.705180 
741.608720 

741.01 '.i^HO 
741.2J2000 


Fxoea  of  CaltuJa- 

tinNt. 


-faoi«i>6i 
-t-aoiios6 

+0.030S3S 
+0L061S28 
+00)41901 
— O.00805U 


The  pnyBwion  of  the  deviationa  contained  in  the 
laat  eolttnui  of  tiUi  tabic  diow*,  in  proceeding  from 
the  north  to  tlic  south,  a  progmaive  deimae  of 

gravity,  greater  in  a  slight  degree  than  the  elliptical 
tipiri'  r<  iiutrcs  ;  a  n-tiilt  wliicli  Imd  ulii-iidy  been  re- 
miirki  d  iii  ri  priril  tn  Siutlalld uud  FTii;l,ind  Ijy  C'a|)lain 
Katcr.  It  in-'iv  1><  ^)h^(•rvecl  here,  lliat  i\w  abxilnte  va- 
lue of  tliis  variation  for  Unst,  Leith,  and  Dunkirk, 
agrees  exactly  with  that  which  Captiuii  Kater  lias 
ibuiKiiOrwhat  could  be daduoed  from  tiisezperiBMiita. 
Bat  the  mbw  eftet  ia  abaerved  to  continue  tfaroii|^ 
«at  Pranea;,  Mng  oioat  eeoaSrfe  at  the  sution  of 
Botnrdeatix.  It  beeoaaa  tern  even  at  Figeac,  situat- 
ed more  itd.niid,  and  on  a  in  i  ''id  base.  It  a^rain 
becomes  o>^iuag  at  Formenit^u,  wiiere  the  deviation 

8  run 

of  the  formula  oc»nparad  vitfi  obaervatton  ia  -jgg^ 

ia  »  contrary  direction,  which  would  aecai  rather  to 
» a  al^iit  local  e«0M  in  the  inlanat^  of  ge^ 


vity.  This  singular  anomaly,  which  is  to 
in  Teg»id  to  the  flme  of  gravity,  throughout  the 
taRcstrial  arc  which  extcnos  over  all  this  pot  of 
Europe,  is,  without  doubt,  owing  to  ])cculiaritie«  in 
thr  pcologicnl  constitution  of  the  countries  vliic)i 
lire  situate  on  it  ;  and  it  appenr.s  by  thin  exanipie, 
how  well  the  observation*  of  the  pendulum  are  »- 
dapted  for  pointing  out  the  irregularities  of  thia 
constitution.  Bol^  iw  thn  pnrpoee,  the  oh— 
tiona  mnat  poiawi  m  gnat  a  dagiee  of  anwiBMi 
that  the  peculiar  unoeftuatiaa  to  which  tfaejr  aae 
liable  may  be,  as  we  may  suppose  they  were  in 
those  which  we  have  employed,  much  smaller  than 
the  variations  of  constitr.ti  11  wliii  h  they  are  imci  d 
ed  to  iiidioutt".  Here  it  jusy  Ix?  remarked,  that  Uie 
part  of  Trance,  w  here  tliese  variations  are  tlir  most 
■etisible,  are  precisely  the  same  where  there  were 
finmd,  by  Drlambrv'a  cib!<ervati(Hia|, 
I  m  the  kngtha  of.the 
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<>«v^  Ae  TaiMaa  is  dimma)  rafe  A  mmpaiind 
petxIuTum,  of  iin  inviiririblr  fortn,  must  prf^rnt  \v\wn 
itrrMil  to  different  latitudcf.  If  wi-  lii-itutc  hv 
N,  N',  the  numlver  <>f  iw^ilhitions  of  thJi  penclulnin 
ai  two  differ«it  (tatknu,  when  Um  la^gtlu  of  th* 
mMk  pcaduhm  tt^x,\',we  hurt 


P£N  DULUM. 

m  dcdnoe 


N'*s^JC«.Nair.arilbf 

i«  L'  tfa*  hrihwiM  of  tbe  two  nUtiona,  the  above  fur- 

idoC  X',ww«U 
I  tliHi  vtliiea  in  I 


■ulKgiftth*  valoMof  j^aadaC  X',  w  w«U  m  tiicur 


Att  cspxcMiatt  lu  UMim  «f  wliicli  w»  cn  oleakt* 
VvhenmlBiMrN. 

Hie  tDtdTBrMbn  of  jfravit y  from  the  equator  to  the 
pole  h  to  iiuDn-iic?!  r.iWc,  t(i,i;  the  difference  bet wt«en 
the  nuTTibers  N ,  S '  i  s  al  »r;iy  ^  very  siniill  compared  with 
thescnuinbers  them -elves,  ['his  iltfference,  then,  is  the 
dement  whtcii  we  oiutt  tr^'  to  put  in  evidence  io  tb« 
Annuls.  But  nothing  is  easier;  fur,  if  wedenoteit  bjih 
aodiat  N'is  reprawDtcd  by  N  -f-  n.the  preceding  cqua- 


r  B«n(L'-fL)gin  (L'— L)„ 


^ — B''  K.n  il.  -f-l.)8in»(L'— L) 


..6tc 


} 


But  from  the  value  of  the  obUteneac  vliicb  «•  fanm 
adopted,  we  have  seen  that  B  ■•  equsl  to  A.  fMfPffSP. 
Substituting  thia  vaJue  in  our  teriea,  it  fa  

t  aoaS39.N.  imCL'+L)  am  1L"~L) 

"~  i— 0.000029N.«in*(L'4-L)  tin*  (L'— L)  J 
h(l-HJ.005S9ain»L)'  "  ' 

Tlie  second  term  will  be  alinoiit  alwajs  in«ctuibl«« 
ur.d  it  wilt  be  quite  ncedleu  tolak*  in  any  of  die 
fuiiowing  one<. 

To  show  the  use  of  this  formula,  we  ohall  apply  i| 
to  tlie  following  obMrmtiona,  which  betnqg  to  tbe 


tflTAaOb- 


r.  Graham  &  C 
Can][>bell,  in 
1731  tt  1752, 

Kni|iataii, 
OmiwiII,  I>e- 

torahans,  I7S8, 
Freycinet,  . 


im,  I6I8, 

iiiaot,  1820, 

- 


I  of  da  to. 


I 


I.ondiMI, 

Hello, 
r»ndon, 
Paris, 

Bio  Janeiro, 
Cane  of  Good) 


FTare  fitamd, 
London, 
Mdvilfe  riUiMt. 
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imm  l>i-r(otin«l  by 
tbe  Com  pound  ffn. 
Julum  in  a  Sidi  rr.il 

IUTi  or  in  a  Mean 
flMU  Oajr,  X  Om 
«a»  TcnkfCTahire. 
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86401^ 
86994.4 
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tHc  niiwfial  tiic 
lUtf.  bvOb- 
•cr*«ti«n. 


DiunMl 


US'* 
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r>:5  II 
<»4  ir4 

74  75 


Rate,  bjr 


EIMHOT 

Obacrratioii. 


119*M 
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The  ezpcrimaitt  of  Cwptafai 

with  two  peciluujni  ,  iifipiied  U>  twir  (lifTerent  cJocks, 
!he  results  of  vsJiu  li  have  .■m;r»'<'<l  v<  ry  well  in  tlieil 
relations.  We  have  only  suitfd  here  the  mean  of 
these  results.  The  obaervationa  of  Maui>crtuia,  Clair- 
anit,  and  Lemonnier,  were  made  by  a  process  of  the 
«ntt  kind,  but  with  a  single  clock  by  Graham,  la 
Am  two  cxpeditioDs  the  observers  prodnoed  aitUt- 
cnJly  aA  the  aeeond  MttioR  llie  aame  temperature  aa 
atlheCiat   In  lilMa)MnCioo  by  Campbell,  tbe  aanie 


paine  were  «at  tdkaa;  twcin  Smdlcy's  computationa, 

liii  -.1li;wancc  was.  made  acotrdioff  to  the  indic.-ttions 
ol  Uie  thrrmoinctcr*.  The  experiment.s  of  (  nptain 
Frej'cinet  were  made  on  detached  pen(hiliini!<,  the 
rate  of  which,  first  determined  by  Arago,  Ma- 
thieu,  and  bhnself,  at  the  Ba^al  Observatory  of  Pa- 
ri^ waa  comiwnd  in  tbe  vojaga  with  weU  mulated 
dinmotnelen^  naikinf  allowance,  by  calcula&n,  for 
the  duncea  often^mtUM.  TTui  imallnrii  ami  fha 
imsulani^  «f  die  difidMneea  whidi  are  found  be>- 
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tween  the  results  of  Umk   . 

'  the  mimbers  px\ca  by  the romiiil*,  Oum  fh$X  the  Irt^ 
Ua-  the  tfcncral  cxpresftion  of  thtin ,  inocliricd  only  by 
the  acci(kntal  variaiian*  which  may  he  «[ra»ionc<l  in 
by  small  differences  ul"  density  in  Uae 
„  lur  itrata  of  the  surface  of  the  earth.  The 

Itenda  being  grauiided  iqpm  the 

or  ggj^.  '*»  H[teeBmit  wWi  tfw        fwww  A* 

lluavahw  oftliecblitHiess,  if  not  rigorously  exact,  is 
at  least  a  very  n«  iVproMiaiitioDt  u»  beaideg, 
ajtninon  to  the  two  tunnphctea  of  the  globe,  eiBce 

the  observations  of  Cnpt-jt'n  Frcycinet  in  the  smtth- 
OT  hemisphere,  at  the  Cape  of  Good  Hope,  ure  ns 
OJrreetly  reprcsent^'d  by  it  as  the  oliscr^uiions  made 
in  the  norUjurn  hemisphere.  T!ii<  jmts  an  end, 
dien,  to  the  notion  entertained  alter  tlie  measure- 
ment of  the  degree  by  Locaille  io  thia  part  of  the 
globe,  that  the  southern  hemisphere  was  more  oblate 
ttan  the  northern ;  a  notion,  faowwer,  already  much 
weakened  by  the  jt]Err«H!ment  of  die  oUatenesa  olv- 
■trrved  in  this  latter  hemisphere  with  tliat  which 
•B-art  deduced  from  the  ine<iunliues  of  the  moon  ; 
aince  llic  motion  of  this  witellite  must  be  influenced 
bj  the  mean  of  the  two  cUipticities  if  they  were 
dmrcnt;  but  it  was  neverthele»M  of  conseijucnce 
to  Metiutaamidaii  whoUj  eJEtiqguisbed,  as  it  is  now 
by  FieyduB*  a  <lmwitiflD>» 

Tim  fOHenl  «iiperimcnli  on  the  Unitth  of  the 
pendoliim  i*Udi  we  bare  above  described,  being 
verified  by  the  different  observations  by  which  we 
htt\  e  compared  them,  will  serve  to  determine  the 
inti  11  V  of  gravity,  whether  absolute  or  relative,  on 
«rv  oi  liie  places  of  the  terrestrinl  globe.  For,  call- 
ing >.  the  length  of  tlie  simple  pendulum,  which 
nukes  its  osdUations  in  a  second  of  time  in  a  given 
jdaoe^  and  denoting  by  e  the  double  of  the  space 
iriiidi  gravity  makei  bodict  describe  in  their  All  in 
tlw  same  place,  and  daring  dw  Hoac  inMrvat  of  a  ee- 
ondlythefiiiidMiMBta]  fbrmulaofaacillaitidn^iiiBDile* 

iog  the  ratio  of  the  circumference  to  the  diameter, 
cr  3.14159.  But  we  have  already  given  for  any  la- 
titude the  value  of  \  expressed  in  millemetres  and 
io  Eq^idi  indiea,  Uking  for  the  niiibr  of  time  either 
die  deeiaul  or  tbe  sexagesimal  seeonn.  Multiplying 
these  expressions  by  the  square  <  f  we  shall  have 
the  value  of  g  for  the  same  latitude,  and  the  same 
kind  of  unity  of  time  which  may  be  chosen. 

It  luay     objected,  that  we  have  not  made  use  of 
the  lengths  of      rinqple  pendulum  observed  under 
the  equator  by  Bougucr,  and  detaOed  in  his  work  on 
the  figure  of  the  earth.  The  reuon  i%  that,  notwith' 
alMduig  af  the  abOiiy  of  Boiyatv, 
amI  an  lAeafTVf  and  the 

inliie  iHMiiiiaGMBtiof  fta twaJnl—, it ■Hmui to 


PENDULUM. 

«Dd    n^aoacoeantof  tbenatureoftheprooesMebemade 
vaeofi  diat  tbnr  are  too  inexact  to  be  enplojed  with 
adwrteg^   The  goethod  of  Boitgiiir  oooaiitad  in 
feming  a  aort  of  mmnle  pcndidiunt  widi  a  tmy 
btnnll  weight  suspended  to  a  stem,  the  other  extn* 
niity  uf  which  was  attached  to  a  pincer  fixed  into  a 
solid  walL    lie  made  lids  little  pendulum  always  of 
the  same  lengtii,  by  comparing  it  with  an  iron  rule, 
which  served  him  for  a  standard;  al\er  which  he 
determined  the  valiir  of  its  oscillations  by  comparing 
its  rate  w  ith  tJiat  of  a  ckx;k  regulated  by  the  hen- 
Tona.  Bat  M.  La  Pkoe  haa  Joad^r  leniMrfced,  that 
die  bending  of  the  atcm  at  dw  jporat  of  amfMoaioaw 
where  it  is  inserted  mto  the  pincer,  most  prodace 
the  »junc  effect  on  the  oscilladons  as  a  CYmtraction  in 
tlie  w  irt ;  «o  that  the  length,  measured  in  a  state  of 
repot*,  muBt  be  too  great,  mul  would  appear  to  give 
the  pendulum  too  long.    This  effect,  indeed,  must 
have  been  produced  on  all  the  lengths  given  bjr 
BoHigiier,  since  they  were  all  observe*!  in  the 
manner.  Fram  that  it  would  seem  that  theae 
vmdons  might  at  least  be  employed  in 
w  ith  culIi  otlur,  and  in  that  case,  give  exact  ratios, 
lint  tlie  process  by  which  Bouguer  judged  of  the 
Iciigthof  liis  little  pe!i'i  I'liTii,  and  compari  fl  i'.  with 
his  standard  rule,  appears  to  us  not  act  urate  enough 
for  giving  a  sufficient  certainty  in  hie  results.    For  it 
consisted  in  laying  this  rule  close  to  the  pendulum, 
pkcing  its  upper  end  in  oontact  with  the  point,  and 
jttdgingof  iU«|naU]^tgrdiec^«  meanipRring  it  widi 
the  petidtiHrai at  fta lower extrcmin'.    Butno on^ 
by    i         operation,  can  answer  for  an  exactneas 
gTcjUir  Uj  .n  ,  ^f,  uf  a  line.    Now  j§b  of  a  line  being 
equal  to      of  a  millimetre,  such  an  error,  with  the 
methods  now  actually  employed,  would  be  account- 
ed gross,  and  such  indeed  as,  with  the  least  attention, 
it  is  qnile  impoasible  to  commit   These  residts  can- 
not then  be  compared  with  the  observations  whidi 
are  made  now ;  Midi,  anfiirtiuiatc^,  the  aame  ianark 
applies  with  eqaal  Juadoetb  the  measurementaof  dw 
absolute  lengths  of  the  penduhmi  which  were  inatle 
about  the  same  pmod,  as  well  in  France  ns  in  various 
other  parts  of  the  globe.    We  think  it  extremely 
probable,  that  to  the  want  of  exactness  in  the  me- 
thoda  employed  at  that  time  may  be  ascribed,  at  least 
tn  a  great  meaaore,  the  strange  anomalies  observed  by 
Grischow  in  die  lengths  of  the  pendulum,  in  the 
neighbourhood  ti  nimbiiifK  between  alatigaa 
very  little  distant  fitan  each  Other;  anomaliea  id 

much  more  justly  suKpsctcd,  since  the  different  in- 
hirunients  employed  by  Grischow  to  esiabli&h  them 
ure  far  from  agreeing  w  ilh  each  other.  Nevertheless, 
for  removing  entirely  all  suspicion  with  regard  to  a 
point  a»  important,  it  would  be  a  useful  undertaking 
to  lapeat  theae  opcrimaita  in  the  aame  placea  whera 
Orfadwv'a ebaerVBtiaaa «tfe made j  enptqjmgfir 
this  pnipoas  our  pwiMt  nmch  nan  emirate  ino< 
■  '  («•«•) 
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father.     PEMITENTI ARIES.    8m  PUmv  Ducip- 

im. 

PERTHSHtE^aeoonty  in  Scotland,  bftving  the 
ikinvr  IaMn«i»ia4AlMfa«saoath«Mttb;  An* 
foi  or  fMhr,  FM^  nd  Kkumt,  «n  die  MM  i  Cbdc* 
aanaan  sod  Suriiog  on  the  touth  ;  and  Dunbarton 
■nd  Argyle  on  the  west ;  eoninins,  according  to  the 
iatcat  auih<:  ri<  >  >,  2658  fquarc  niilo,  of  which  M 
•r«oreapieii  by  lakes  ;  or,  in  ali,  l,(i^S,:i20  Englith 
•cr'^s :  bcin^,  next  to  Inveme«-ihire,  the  largeat 
«BQDty  on  the  mainland  of  Scotland.    It  U  utu«l«d 
66'  7'  and  HG^  35'  north  latitude,  and  bft> 
S*  e'  Md  «•  «7'  wm  iMcitwk^  rnm  GraM> 
In  tTHtsM  extent,  fW»a  ea«t  to  weft,  fa 
about  T7  mile*,  and  rm.Ti  iiiirrli  in  .-<-.r.h  I;  « ,is 

anciently,  and  is  stt.l,  [)v>jjulu:ly  uiv.iJk-vI  mUi  ti^iit 
di  ir  i  t-  Alholl  on  the  north,  Stormont  on  the 
BcrtJi-east,  I'ertli  Fiop«r  and  Uowrio  00  the  eaat, 
Stmht-itrn  ou  the  aoutli,  Montetlh  m  the  south- 
Braad«UMM  «a  the  vest,  and  BiMoch  oo  the 
It  ii  wder  the  jurisdleliM  of  om  iho* 
M,  who  bat  MfaatUatM  in  the  towns  of  Forth  and 
I>iuiblane,  and  it  divided  into  seventy- nine  parishes. 

In  a  prncral  x'ww,  tliis  extensive  county  may  be 
divided  into  Hifzlilunda  and  Lowlands;  the  former 
occupying  a  »pacc  so  much  greater  than  the  latter, 
that  not  quite  so  much  as  a  third  part  of  the  viho\c 
ii  fit  for  cultivation.  This  Imi  portion  is  chiefly, 
IkMgh  Mt  iriihout  MoridcraUe  asfiflptiou,  aituatMl 
MtM  CMleni  md  MOthm  •ktMnitiea,  wMdi  con- 
Htn  some  of  the  richest  tracur  in  Rrit.iin  ;  and  in  the 
great  plain  of  Strathmore  which  has  the  Gratnpians 
oo  the  nortfa-west,  and  the  OchiU  and  Sidiaw  Hills 
CO  the  east:  varying  in  breadth  rrom  ten  to  firteea 
miles,  and  extending  through  iliii  and  the  conU- 
guotis  counties,  from  sea  to  sea,  a  distance  of  100 
miles.  To  the  west,  where  the  Grampians,  at  finfc 
'  J  gwtly ,  rear  their  rocky  or  heath-covered  mm* 
I  to  the  height  of  iOOO  feet,  and  for  almoat  Um 
whole  breadth  of  the  county,  the  high  grounds  art 
penetrated  by  utratbs  and  glens,  some  of  them  of 
considt  rjl)k-  [•>.  i!  nt,  <  (i  traversed  by  ilb  own  moun* 
tain  streams,  aud  diversi&ed  by  numerous  lakes,  many 
«f  whaeb,  having  their  wild  ud  lofty  banks  coveiw 
«ith  mural  wood*  piMMl  MMM  lingularij 
tie  and  bMMiflil.  AtlMMMVM  oTiImw 
are  upwards  of  3000  feet  high :  the  thirc  highest 
being  Benlawers,  on  the  west  side  of  LdcIi  i  ay ; 
Beomore,  south-west ;  and  Schehallion,  north-east  i 
the  latter  noted  as  the  station  chosen  bv  Dr  Mas> 
kelyne.  Astronomer  Royal,  to  make  observations 
oo  the  attraction  of  mountains.  The  most  consi- 
derable lakes  are— Loch  Tay,  almost  in  the  centre 
of  llw  HigMMd  diitrtct,  about  fifteen  igjlM  loi^ 
and  one  brMd,  wtth  •  depth  varying  fWNB  filtecn  to 
one  !iunJrcd  fathoms ;  Loch  Ericht,  on  the  norih- 
9t~i(,  extending  into  Inverness-shire,  still  longer,  hut 
nc:  1  t ma  !  ,  Loch  Rannoch,  south-east  of  the  for- 
mer, twelve  tniiet  long ;  Loch  Earn,  south  from  Loch 
$  and  I<oc!ia  Vennachar,  Achray,  and  Katrine, 
M  cIm  Madi*»Mti  the  kit  of  »liich»  with  tbe  wild 
aoontaro  acenary  aromod  it,  called  Ae  Troaaehs, 
has  acquired  deserved  celebri^,  from  Sir  Walter 
floott's  Lady  <if  the  Ldte.  Most  of  the  etiMOia 
cither  have  their  sooioe  io  Hmm  lodu^  M  idMlw* 


PER 


tbcii  •  Miitherfy  €oarM  tomuds  Dniw 
which  it  proGMOt  Mitward,  and  then 


OS  they  &ow  through  them,  a  great  accetfion  to  tbeir  BertiaMm. 
waters-    The  rivers  are  tbe  lay,  the  Forth,  the' 
Earn,  the  Teath,  and  tbe  Isia ;  of  which  tbe  two ' 
lint  at*  l|]r  far  tlie  aMat  oooaideiaM^  tiMKuh  tlw 
Forth  doM  Mt  attain  tta  ftill  ^  till  h  hM  left  thb 
county.  Tlie  Tay,  the  largest  river  in  Scotland,  and 
the  Earn,  belong  exclusively  to  Perthshire.  Tt» 
Tay,  under  tlie  name  of  the  Dochatt,  hait  its  source 
on  the  wcatcru  cutttints,  and  soon  after  euterin^ 
Loch  Dochart,  flows  from  thence  north-east  till  it 
CiUt  into  Lodi  Tay.  AAer  leaviog  Locsb  Tay.  from 
which  it  now  lalM  its  nana,  it  punoM  Ant  a  oonb- 

hdd.  ii 

south,  throup':  1  v,?ry  rich  country,  till  It  fulls  into 
the  Frith  of  that  name,  a  hnie  btlow  the  town  of 
I'crth  ;  liaving  been  joined  by  the  Almond  and  many 
other  streams  in  its  course,  which,  with  all  its  wind- 
ings, is  not  less  than  ninety  miles.  The  salmon 
fishery  on  thia  rim  jielda  a  rent  of  about  L.  7000 
••year.  Soodi  -of  Coch  Tey  ia  Lobh  Earn,  wlune 
the  river  of  tbat  name  has  its  source,  and  which, 
flowing  east  and  soutii,  through  Stralhearn  and  by 
the  town  of  Crieff,  after  a  course  of  twenty-four 
miles,  falls  into  the  Frith  of  Tay  at  Rhind.  On  the 
banks  of  this  river,  near  its  conducnce  with  tbe  Tay, 
is  the  village  of  Pitcaithly,  long  celebrated  for  its 
mineral  springs,  which  have  lately  found  ft  lifll  at 
DnnblaM,  on  the  Mntbem  lida  of  thn  cenMf, 

The  eUnate  of  tbb  cxteaaiM  district,  M  diflfarcM 
in  elevation  and  exposure,  varies  considerably.  In 
the  cetitral  parts,  the  winters  arc  stormy  and  very  iie- 
vere,  the  snow  lying  long,  attended  with  keen  frost ; 
and  on  ihti  bank«  uf  lltu  rivers  iu  this  quartor,  hoar- 
frosts are  frequent  in  summer,  and  very  injurious  to 
tbe  crops.  Oo  the  east,  the  climate  is  mild  and  M> 
Ittbrious.  At  Longfor^n,  in  the  Cane  of  GowtiCk 
M  the  banha  of  the  Fntb  of  Tay,  the  thermometar, 
on  an  average  of  twelve  years,  stood  at  50\  and  the 

r.H  an  annual  quantity  of  rain  was  i:iL'ic^  ; 

and  at  Behnont,  iu  Strathmore,  fur  a  period  of  ten 
years,  the  average  height  of  the  thermometer  was 
46^5,  and  the  yearly  quantity  of  rain  during  thirty 
jcars'  observation  2S0.4O  inches. 

Fartiiiliicei  m  far  m  yet  known,  doea  not  abound 
in  maful  mhMnli.  Tnne  ia  no  coal  but  at  Cul- 
rou,  on  a  small  detached  tract  lying  on  the  Forth, 
south*ea*t  from  the  rest  of  tbe  county ;  and,  for  want 
of  coal,  limestone,  which  is  found  in  many  parts,  is 
of  little  value,  tbou;;h  it  is  tometimes  imperfectly 
calcined  by  means  of  peat.  Some  years  ago,  a  ma- 
chine was  erected  for  pounding  limestone,  with  the 
vitw  of  emplojriBg  it  in  tbat  state  as  a  manure  ;  lint 
Ilia  asperiment  was  not  peniated  in.  In  tbe  faij^MC 
groonds,  the  prevailing  rock  it  granite,  and  in  the 
lower  sanil'i  I  k  Shitcs  arc  found  in  many  parts  of 
the  Highlanc.s,  i>ui  none  in  the  low  country.  Cop- 
per, lead,  and  ironstone,  occur  in  s  jurts  ;  and 
mines  of  the  two  former  were  once  worked,  but  are 
now  abaodmed.  Shell  marl,  which  has  been  long 
used  M  •  mamn,  abounds  in  Slomoot  and  Strath- 
earO)  on  the  east  tidb  of  the  ceuntj. 

On  to  pMt  a  varied  ofaorbw,  ewiy  deect^tionMV 
ofaoil  eocttt*  that  M  found  in  Scodaad.  That  which 
diitiBgalthM  this  diltrict,  thoagh  it  it  iiot  pactiliar  M 
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ttuUbixt.  it,  M  the  slJuvial  soil  oo  the  banks  of  the  rWert,  which 
'  is  of  considerable  extent,  and  in  many  part*  of  tke 
ridlMt  qURltty.  The  Cane  of  Conrrie,  in  particular,  a 
OMt  of  abont  18,000  acres,  lying  along  the  north  and 
iWfth^inBt  baaka  of  the  Frith  of  Tay,  has  been  long 
cclebrtted  for  Its  Qsrtility.  Hero  there  are  upwards 
of  twenty  orchards,  of  all  sizes,  from  one  t"  twenty- 
four  acres  each.  Pcrth«hirc  has  al!  tlie  kinds  of 
game  common  in  other  parts  of  the  Highlands  of 
Scotland,  with  red  and  railow  deer,  and  roes,  rabbits, 
pigeons,  aad  poultry. 
iibA    Tlieiertilaly  of  Perthshire  waa  difided,  ia  1811* 


Into  755  eftain,  of  which  931  wen  nudlw  L.  500 

Scots  of  valuation,  and  95  above  L.  SOOOj  the 
laation  of  the  whole  being  L.  339,892,  6s.  9d.  Scots, 
the  highest  of  any  of  the  Scottish  counties  fxcept- 
iog  Fiteshire*  The  real  rent,  ait  returned  under  the 
Property-Tax  Act  in  1811,  was,  for  the  lands^ 
L. 460,738,  13s.  lid.  Sterling,  and  for  the  bousaa, 
L.S6,697,  igs-  7d.  This  land-rent,  which  ia  mon 
than  that  of  aiijr  of  the  other  oean^  bjafanoMoBf* 
thfa-d,  is  equal  to  about  e  teaih  part  ef  nerent  oFall 
Scotland  ;  yet  it  iis  only  at  the  rate  of  about  5s.  6d. 
the  English  acre.  In  the  same  year,  the  number  of 
freeholders  entitled  to  vote  in  the  election  of  a 
member  for  the  county  was  178.  There  are  more 
oak-woods,  and  these  of  a  greater  ndiM,  here  than  in 
aH  the  Kit  of  ScetlaiMl,  and  vcrjr  exfeneife  plaiit»> 
tfona  of  cB  lortt  of  traaa,  partkidailj  totfa,  have 
been  made  within  the  last  50  years ;  of  which,  those 
of  the  Duke  of  Atholl  are  of  great  extent,  and  now 
of  immense  value.  The  county  is  much  ornamented 
by  the  numerous  scats  of  the  proprietors,  of  whom 
IS  or  IS  are  noblemen.  Among  these  are  Blair 
Ca-stle  and  Dunkeld  House — Duke  of  Atholl ;  Tay- 
mouth — Ear!  of  Breadalbane;  Scone— Earl  of  Mans- 
idd ;  Divplio  Caatle.— Eoil  of  KimuMil  i  and  Du* 
nh'a  laonT  fif drOfe. 

The  general  size  of  the  farms  in  the  Lowlands  is 
from  loo  to  300  acres,  la  the  Highlands,  the  same 
nysicm  prevails  that  we  ha»e  adverted  to  in  describ- 
ing the  other  Uighland  counties  of  Scotland ;  though 
here,  as  elsewhere,  it  is  slowly  giving  way  t»  tot 
better  adapted  to  the  present  times.  Id  the  vnpt^ 
life  etoek,  and  jieneral  management  of  hnoB,  we 
find  notbhiK  peculiar,  except,  perhaps,  that  flax 
ia  cultivateo  CO  a  greater  extent  tnaa  in  the  southern 
'  lefScddaod.  OntbeCaieeef Go«fie,the 
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lughest  rented  laod  of  the  same  extent  in  Britain, 
if  we  except  the  immediate  Oeiahbotu4iood  of  a  few  ^ 
mat  towna^  the  order  of  ooppiBC,  after  e  plain  fal- 
low ii^~«rfant»  beaaa,  aed  peaae^  Darlef  with  aeeds, 
bay,  and  oats :  and  noder  thk  course,  leaie  of  the 
best  land  yielded,  so  far  back  as  1795,  a  money-rent 
of  Sis.  with  three  bushels  of  wheat,  und  about  four 
and  a  half  bushels  of  barley — altogether,  at  the  prices 
during  the  laM  war, ofwil  to  fiNir  guiseei  fheftMa 
acre. 

Tliia  eouBt}'  haa  calf  two  royal  tefgh«,  Perth  the  Tmm. 
county  town,  and  CulroH.   Perth  i»  •  ^Bce  of  great 
mtiquity,  formerly  the  xmui  retldeflce  of  the  Soot* 

tiih  jioveri  igns,  who  were  croivoed  at  Scone. io  its 
vicinity,  and  the  seat  of  parliaments  and  courts 
of  justice.  Some  of  the  roost  important  events  in 
Scottish  history,  both  of  a  religious  and  military  de> 
scriptton,  occurred  hero.  (See  the  article  Pekth 
in  the  Emtyfdtpmditt.)  It  is  now  a  well  boilt  thrir- 
iag  towD«  ooDtahdng  (hi  181 1)  about  1 7,000  inhablu 
aM.  About  70  other  towna  u4  viUagai  an  aaife* 
tend  onr  the  coonty,  tbe  moat  oMsIdereble  of  eMch 
have  been  already  described  in  the  Fr;ri;-l^pcedia. 

The  manufactures  ot  Perthshire  are  hnen,  cotton,  Mmu/ac- 
leather,  paper,  and  a  variety  of  minor  articles.  Ittumaixl 
has  extensive  bleachfields,  printfields,  and  cotton- '^•"•'W' 
mills,  with         for  extracting  oil  from  tbe  seeds  of 
flax  and  rape,  and  ibr  the  apimdn^  of  flax  aad  wooL 
Ite  exporia  are  oom,  Umn  and  Iiiiea>7nti,  ootlenH 
boots  and  .«hoc<!,  salmon,  with  coals  irom  the  porta 
of  Kincardine  and  Culross  on  the  Frith  of  Forth ; 
and  it  imports  sonic  of  the  materials  of  its  manufac- 
tures, liine  in  great  quantitiest,  and  articles  requir- 
ed for  domestic  consumption.    In  1806,  there  be- 
longed to  the  port  of  Perth  83  vcmrie,  of  2635  tooa 
ID  all,  with  158  seamen. 

Tbe  countj  of  Berth  amda  one  i—mlwfr  to  i 
Hament ;  and  tbe  towiM  of  Perth  and  Cdron  have  a<ifei 
share  in  the  election  of  other  two  for  the  burptis : 
Perth  bein$;  clQ^scd  with  St  Andrews,  Cupar  kiie, 
Dundee,  and  Forfar;    and  C'ulross  with  8tiliiBg» 
Dunfermline,  Inverkeithing,  and  Queeosferry. 

The  population,  according  to  the  census  of  1801 
and  181 1,  is  exhibited  in  tbe  IbUowinw  ebatnct. 

See  Che  general  worfci  quoted  moer  tbe  fixmar 
Scottish  counties,  and  Robertson'a  Qttmd  Vim^ 
the  Agrictdture  oj  Fertktkire, 
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Dame  of  ihi*  country  h»»  been  ?n  lon>^  a-^'OLint- 
«4  u>  ^  mind*  oi'  European*,  with  the  idea  of  prodi> 
glow  wealth,  that  it  has  created  an  intemt  very  far  be- 
jmA  its  nil  imporuoocvaillter  as  a  colon/ of  Spabt 
«r  tb*  fbtof*  thfltttrs  of  a  great  indopcmlett 
ttate. 

The  early  biatory  of  the  conquest  of  Pen!  by 
Pizzaro  a^id  liis  a£50ciatef,  the  va<t  pIunJi  r  which 
was  fhared  amongst  them,  the  diHeniioii>  w  liii'li  pre- 
vailed  after  the  exlirpatiun  of  die  I'aiui! y  til'  ihc  tunuer 
(orereigiM,  and  the  ultimate  traoquiilily  ioto  which 
the  country  settled  under  the  colonial  adminutrationof 
SpflBi  l»f»  bocsiiilly  narmad  b  tha  JSmtjfeUipadm  t 
tad  there  ofdyraauoah  thh  Or/tptniMiif  the  duty  of 
cor;;ui  J I  ii  ;siln;^  tuc!)  statt'mt'iit.'v  of  ihe  nuire  rcci  nf 
«nd  iciuii.  state  of  Peru,  as  shall  bring  down  to  iht 
prc*ent  period  the  account  given  of  it  in  that  work  ; 
aad  to  correct  iho&e  errors  which  a  paucity  of  mate- 
rial*, in  general  drculation,  were  likely  to  produce. 
li^M  WJkd  Pent  WM  im  reduced  to  the  ottediCBOO  of  tlw 
aliM  Crovn  of  9MiB,U  waa  the  largest  of  any  of  tlwgotcra- 
cientf  founded  in  America.  It  haaiinee  been  reduced, 
*x  two  pcriodv  in  order  to  give  such  estCMion  to  other 
provinceo,  a»  t^ilouId  entitle  them  to  the  rank  of  vice- 
royalties,  la  the  year  1718,  the  province,  or,  m  it 
M  aometimei  called,  the  kingdom  of  Quito,  «ra*  cepa* 
rated  from  Peru,  and  added  to  (he  aovemment  of 
New  Granada.  In  the  year  1778,  wnn  Uic  Court 
of  Madrid  had  readted  on  erecting  the  protiaooof 
Boeaoa  Ayre*  into  •  vioeroyalty,  the  provineo  of 
Potosi,  the  district  ^nrruur: J  t,  the  cities  of  La 
Fax,  La  Plata,  and  the  feni.c  (iiautci  of  C  ochabamba, 
were  separated  from  Peru,  to  form  a  part  of  the 
newly  extended  government.  Ai,  during  the  civil 
wan,  vhidi  bnve  raged  from  1810  to  tlie  pre»ent 
iSmmt  llidM  proviooaa  lintre  been  wrcated  from  tb« 
doniaion  of  Sjpofai,  tlwj  are  likely,  in  fittllM*  to  op- 
periatn  to  that  divyoo  of  Sooiui  Anerica  which 
will  be  included  in  the  tcnitoriaa  of  Buenoa  Ama 
or  La  Plata,  rather  than  lo  that  which  will  iwEUHio 
either  Peru  or  Chili. 

The  present  boundary  of  Peru  to  the  nortli  is  the 
small  river  Tumbez,  in  latitude  3"  26'  south,  and  lon- 
gitude 80"  6'  west  from  Greenwich  ;  which  river  di- 
vtdeaitfiroaiNewGfaaada.  To  theaoMlhtbebaapd- 
oiy  is  the  diain  of  nHWBtann  of  Vilca-Nota,  wUefa 

terminates  at  the  rivrr  Loli  in  latitude  Jfi*".  The 
extent  of  the  coast  of  i'eru  u  Uius  about  70U  geogra- 

pUnl«iloi,bul  w  ilM  aiDuoAiMflr  thadumara 


confciderable,  the  whole  frontage  to  the  ocean  is  up- 
wards of  khjO  miles.  The  ea>tc'ra  boiudaries  of 
Peru  are  ni>t  clearly  deliDi^.  Thqr  Utend  to  the 
viat  ptaina  cUunod  ^  Porti^,  nam  pott  of  Bcaaili 
doBOoUnated  the  Poa^pot  <fef  SaeraawNlo,  and  ftr* 
ther  north  to  Colonna,  or  th(3  T.djul  of  the  Mi*rion>-. 
inhabited  by  unreclainied  Indian  tribi!-.  The  me- 
dium bri  ult^i  i«  about  SO  Icaguif,  according  to 
Humboldt,  who  c»ltwutt.'«  the  whole  area  gf  I't-ru  to 
be  30,000  square  leagues. 

The  lands  of  I'cru  may  be  divided  into  throe  nut  Db> 
ClMMai  according  to  tlu  ir  height  above  theaea>  AttiM* 
ailivw  Itii^  of  sandy  {dain  bounds  the  whole  weatani 
eoatt,  with  intemn  of  many  leagues  between  the 
diffLiL;]t  timn^i  an  t  cities,  in  «liich  neither  inhabit- 
aui  iiLir  swiy  tr.icei  of  vcgelatioji  arc  visible.  It  is 
only  where  the  torrents  from  the  high  lands  form 
rivers,  whidi  are  few  in  number,  and  of  short  course, 
that  any  agricultural  productioMiaN  ttfaed.  Under 
Ihia  aaiwy  aoO,  however,  •pringe  «a  in  general  to  be 
6vnd,  srbibt  the  ev&ee  1*  maat  atrongly  impreg- 
nated with  nitre.  As  far  as  the  cultivation  of  thia 
district  extends,  it  is  powerfully  aided  by  a  specicc 
of  manure  which  is  peculiar  to  the  coast  of  Peru, 
whose  fertile  qualities  seem  to  be  dt  rived  from  the 
singular  circumstance  of  no  rain  failing  ti^ere.  On 
the  islands,  which  are  the  resting-places  of  miliions 
of  aquatic  birds,  their  ding  has  accumulated  in  the 
oourae  of  ages,  80  ee  iD  rant  hilla  of  more  than  JOO 
feet  hi  heignt,  cloae  to  the  shore ;  from  whcnoe  it  k 

convoyed  by  =mn"  vr-'  t  is  to  t!ie  parts  of  the  OMUB* 
land  where  cuiuvaiiuii  li  practijed.  The  dung  thna 
collected,  not  having  its  salts  washed  by  rain,  and 
being  but  kligbtiy  a^'ected  by  (h«j  rays  of  the  sun, 
has  retained,  as  appeared  by  the  analysis  of  Sir 
Humphrey  Oavv,  a  greater  portion  of  ammonia  than 
any  aobatance  that  baa  been  applied  to  the  purpoaaa 
of  manurioB  lead.  The  quantity  that  ia  adminiitaN 
ed  by  the  I^;ruvians  is  minutely  small,  and  unkaa  di* 
luted,  never  sufi'ere<!  ii'  <  itae  in  contact  «ith  the 
roots  of  the  plantii  vil.ii.a  are  desigiit  d  lo  be  raised. 
Iti  fructifying  poweis,  as  described  by  those  who 
have  witneA*ed  its  effects,  especially  when  aijplied  to 
the  dili'ercot  specie*  Of  ttfdmmH  which  form  the 

chief  food  of  the  mere  amacewi  classes,  exceed 
every  thing  that  lieebeaB  rdaiedof  an/otlier  itimo- 

lant. 

Ua  the  track  of  land  we  aiO  daacribing,  varying 
iaboe^froaiiK  to  about  tmmty  leagues,  little  or 
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no  rain  ever  falls,  and  thunder  and  lightning  MB  an> 
known.  The  lofly  moantaini  to  the  eactwanl  Inter- 
cut till  c;  jda  from  the  Atlantic  Ocean,  and  the 
a)osUnt  winds  from  the  south  drive  the  clouds  that 
collect  in  the  Antarctic  Circle  beyond  the  limiu  ct 
Ptru  before  they  discharge  their  watera.  Although 
M  rain  fidla  in  this  district,  commonly  dittinguithed 
■  Lower  Pent,"  th«d«irtlMtd«aMiida  durimg  the 
dgbt  b  very  heavy,  and  ttnlflmi.  The  eoattlBt 
erapfraijou  that  ij  ihi:^  p;  oiog  on  produces  a  hazloess 
bi  the  ataujiplu  re,  and  the  sun  seldom  appears  with 
that  brilliancy  which  it  diitplayt  in  the  higher  le- 
fif-  The  beat  is  seldom  »n  intense  as  to  prevent 
die  labotirers  from  working  in  the  open  air,  and  the 
AflmooMtsr  rarely  rises  to  above  75  desreet.  The 
nadhuB  fac^ht  through  the  yeWf  ia  wnidi  tbeie  ii 
Stde  fwriitfoB,  It  nboiit  6«*. 

In  this  dlfltnct  im  prodtioed  moat  of  the  tropkol 
plants.  The  plantain,  banana,  pine-apple,  sugar- 
cane. Tine,  cocoa,  oliTe,  coffee,  and  cotton,  as  well  as 
the  most  delicious  fruit*,  some,  such  as  the  chiremoya 
And  the  frutUia,  peculiar  to  the  coontiy,  arrive  at 
great  perfection. 

11M>  BOBt  difiaian  of  Fm  conniti  of  Uwt  nn^ 
of  liie  Aota  MVfot  to  aoIWAe  Oeeeo,  ootunen* 
cing  generally  with  hills  of  moderate  clerttioii,  bat 
in  «orae  paru  with  bold  projecting' and  abrupt  pi'e- 
cipiccs.  The  «ide»  of  these  hills  are  covered  with 
for^ts,  rendered  almost  impenetrable  by  the  tuimc- 
rous  parasitica]  plants  which  twine  round  the  lofty 
trees;  and  whilst,  by  their  verdure,  they  give  beauty 
to  tbe  scenery,  prevent  the  access  of  vis>itant«  until  a 
pith  is  cut  bv  severe  Uboiir.  These  fivetie  aiiwd 
acacias,  mangle  trees,  aifMweioent  bvoooH,  and  ftmot 
aloe-  'A-rnl  utlicr  nu-i"jlrnt  plants;  cedars,  cotton, 
or  Cub  I  tree  of  ^  p ir  tic  magnitude,  many  kinds 
of  ebony,  arni  ijtlicr  useful  woods,  many  species  of 
palms,  and  the  maria,  a  tre«  of  cuormous  size,  used 
m  ship-building.  The  valleys  between  these  hiUs 
■fford  nost  of  the  trees  which  are  natim  of  the  tro- 
pica; few  of  them  are  well  celimlelej  for  die  pu^ 
peeea  of  building. 

The  district  called  Higher  Peru,  eoMmendDg  nt 
the  termination  of  the  sands  on  the  shore,  continue 
tncieasing  gradaallj  in  h^ht  towards  the  eastward, 
till  the  rid^  of  lh«  Andei  or  die  Coidaicrae  ii  «• 
tained. 

The  line  of  perpetual  snow  is  about  14,000  feet 
abote  (he  letel  of  the  »u,  and  fitona  that  line  iip- 
warde  vegeiatioa  neemarHy  oeaeee ;  bdow  it  toe 

plants,  by  regular  gradations,  display  the  nature  of 
the  climate,  and  itj  adaptation  to  the  various  families 
of  vegetables  ;  anl,  m  liferent  parts,  exhibit  every 
species  of  production  wliich  can  be  found  iirom  the 
dwarf  plants  of  f  jfJaiMlj  to  dM  oderiCanna  aiileea 
of  Sumatra. 

Thii  portion  of  Fm contains  the  sourcee  of  tho!« 
van  fivoie  nUdi  tnnvee  the  whole  ooatinent  of 
8oadi  Anerica.  Their  fltreanw,  fhr  die  most  part, 

run  to  the  Atlantic  Ocean.  The  fcvr  thnt  run  to 
the  Pacific  are  of  short  course,  and  do  not  yield  co- 
pious supjlics.  It  has  been  said,  with  what  degree 
of  accuracy  it  would  be  difficult  to  deiarmiae,  that 
the  river  Tii antes  conveys  to  the  sea  a  greater  sup- 

Sf  of  water  than  ii  enptied  into  the  Paeifie  hy  all 
•  lifen  of  Pacau  Tin  nven,  on  dM  odicr  hiiid, 


e^ucb  cnp^  tbeouelfee  into  the  Atlantic,  are  the  >^ 
greatest  on  the  6oe  of  the  globe.   The  Magdalena,  '*y^ 

tl)  Mela,  the  Orinoco,  'in  1  tlie  Amazons,  commence 
in  this  portion  of  the  AntJcs.,  take  varying  and  most 
tojiiiiiLj  ,  courses  in  descending  from  the  heights,  and, 
liawng  collected  in  their  progress  augmented  sup. 
piles,  at  length  reach  the  vast  plains  through  which 
they  flow  to  the  Carribean  Sea  and  the  Ailantie 


Though  many  of  the  plains  in  this  mountainous 
district  possess  most  fertile  soils,  and  climates  admir- 
ably adapted  to  raise  food  for  man  ;  yet,  from  the 
difficulty  of  access  to  them,  and  tbe  consequent  ex- 
pence  of  conveyance,  they  are  merely  cultivated  to 
a  sufficient  extent  to  provide  food  for  the  inhabitanta 
of  their  immediate  vicinity.  Although  Lower  Pent 
is  nearlpr  deatiiute  of  whenit  and  deficient  ia  odwc 
grain,  ustead  of  drawing  die  supply  it  necde  finau 

the  more  tcmpprate  rt  _::i  :  ?       tlio  vice-royalty,  it  io 
chiefly  fed  with  C()tii  iti  I  by  iia  iVom  Chili. 

This  mountainous  district  is  the  chief  seat  of  the 
mineral  wealth  of  Peru.  The  miue*  are,  for  the 
most  ittrt,  ritnated  at  great  elevations,  and  conse- 
quently in  a  dinwte  so  severely  cold,  at  to  he  tuiap 
vottinble  both  to  tbe  hedth  of  the  labovreie,  ami  to 
the  raising  food  for  thdr  subaistenoe.  Tlie  most 
abundant  silver  mines,  tbOte  of  Fatco  and  Uuanca- 
velica,  are  between  ISjOOO  and  ll^OOO  feet  abovo 
the  level  of  tlie  sen. 

The  third  district  of  Peru  commences  on  ihe  cast-ThW  rtt*> 
em  summit  of  the  Andes,  and  proceeds  easttvard  till''***' 
it  reaches  the  lerritorioe  of  Portegal,  tovrards  didr 
northern  part  i  and  the  preeJncte  La  Plata,  or 
Baenoe  Ayres,  towards  die  south.  The  descent 
from  the  Andes,  on  the  eastern,  is  much  more  abrupt 
than  on  their  western  side.  They  terminate  in  vast 
plains  called  sometimes  I'ampns  del  Sacramento,  or 
more  uaually,  coliectively,  Cokmna,  or  the  Land  <^ 
the  MiitioHs.  The  Jesuits  succeeded  in  collecting  in 
villages  many  of  the  rude  inbahitaata  of  thiacotiotrj; 
and,  according  to  the  relation,  of  one  thatbo^, 
father  GHnral,  the  tribes  are  nnmcrous,  mall,  and 
eeattered;  vrfth  as  many  various  languages  as  tribes, 
;ji  1  illiT  ri  1-  much  from  each  other  in  the  degree  of 
civiliiuiioa  tu  wliich  they  hod  attained.  The»e  Pam- 
pas  arc  represented  as  being  covered  .vith  trees  and 
verdure,  and  yielding  balsamtr,  oils,  gums,  resins, 
cinnamon,  cocoa,  caacttOfa^  and  many  valuable  dfU 
•pices,  and  other  iBfe  pradnctaons.  The  treea  i 
lofty,  and  fimt  fanpenetrdde  forests,  in  which  wi 
der  all  the  animals  peculiar  to  t!i  ■  torrid  climate  ef 
America.  The  heat  is  excessive,  and  accompanied 
with  such  humid  fogs,  as  to  be  a  most  miserable  re- 
sidence for  these  mttsionaries,  whose  zeal  for  the 
conversion  of  the  aotiiBi  led  then  t»  penetfie  kno 

such  wilds. 

Amidst  the  varione  circBDUtancee  which  dtstin- 
goish  Peniy  these  are  MMoe,  of  the  moat  calamitoue 
and  terrlfle  natnre,  of  which  all  paru  paruke,  and 
in  a  long  series  of  years  in  almost  equal  d^rces. 

The  whole  country  is  subject  to  the  mo»t  violent  con- 
vulsions of  nature.  Earthquakes  are  frequently  fel* 
in  every  port ;  and  are  sometimes  accompanied  with 
most  extensive  and  fatal  effiscu.  The  Umf  ^eie  of 
the  Andee  ia  a  coUectioo  of  volcaoos,  some  m  ooii« 
■Ciiffit7,  odHH  ocwionally  Meeting  ia£ 
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ble  8^lbstam^e^ ;  while  there  are  many  whose  firea,  in 
the  lapse  of  agCK,  seem  to  have  been  burnt  out. 
The  aaaexed  Tabl*,  ukea  Gcom  an  «ccleiuuUcal 


cen«u«,  coouins  a  view  of  the  populaiicm  of  Peru, 
and  of  the  classes  into  whicli  it  ia  divldod} 
iog  alto  the  proportiooa  of  tltftiexea. 
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136,311 
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i| 

201 S 

2217 

1144 
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67,325 
68,986 

293,061 
315,851 

115,581 
128,856 

19.906 
21,498 

21,592 
18,745 

521,700 
555,297 

Thia  table  is  confirmed  by  one  returned  to  the 
Viceroy  in  1803 ;  aa  the  difference  does  not  amount 
to  more  than  850  souls.  Although  the  number  of 
Spaniards  ia  stated  at  136,311,  nearly  one-eighth 
of  the  whole  population  ;  it  must  be  consider* 
id,  thtt  in  tUi  nnBlier  ia  induded  tJMiae  who,  after 
■  fin  luxtaiM  Kifb  tlw  itce,  wumn  dw  pri« 
viteees  of  wbllM^  dumgh  their  oomplsxioM  an  ii 
dark  as  those  of  the  Indians  or  Negroes.  Of  fboM 
dcri.imiriurr:!  Spaniards,  it  is  not  estiniatcH.  thnr  onr~ 
ttijUi  arc  iiituves  of  Europe.  The  great  majs  of  the 
population  consi«t8  of  the  original  Peruviana,  usually 
called  Indians  by  the  Spaniards  ;  and  of  the  descen- 
dants of  their  femuic*  by  white  fathers,  called  Mus- 
tees.  'Ilie  fortuer  of  these,  for  the  tnogi  part,  live 
in  towns  or  villages  by  themaelves,  or  when  they  are 
wtebliahod  in  the  larger  pl«cei|,  b»v*  seMnOe  qau- 
Un  atabped  to  than.  Thaj  ha?*  iMgiiliiiMi»  and 
imial^&i»aftlnir«imnoa.  llMfmMtmb- 
Jact  ta  tin  iBqaUtlaQ,  f»f  bom  of  the  taxat  to 
whi^  the  other  inhabitants  are  liable,  nor  have  any 
duties  impoMd  on  them,  except  that  of  furnishing  a 
certain  numbi  r  nf  labourers  for  the  mines  ;  for  which 
they  are  eo  wtil  paid,  that  the  employment  is  rather 
an  object  of  del^ire  than  avcr&ion ;  and  those  who  are 
once  destined  to  it,  moist  commonly  become  constant 
miners.  They  pay,  indeed,  a  small  capitation  tax, 
which  exempts  them  from  all  otlier  imposts,  and  ia 
«oiiBidafed  rather  a*  a  mark  of  distinctioo  batwixt 
lad  aaioqg  tfae  Spaoiards,  and  thoM 
i  uOMa  who  IM  daMminated  Indiu  u^UUu, 
Ite  mmtgt  net  anoant  of  tha  ladUaa  tribute  k 
tfNMit  0to,ooo  ddllara,  a  llttldnere  than  L.1 00,000 

arini^.ill}-. 

The  Peruvians  seeimto  have  degerieraltii  since 
'  tlicii  sjbji  ct  sn.   They  appear  timid,  dispirited,  and 
melancholy  m  their  tempersment,  but  severe  and  ri. 
^d  in  the  exercise  of  their  authority  ;  wonderfully 
■idiffefcat  to  the  general  concema  of  life,  and  nei- 


in  awe  of  their  white  niaslers,  but  secretly  dislike  and 
shun  ttieir  society.  They  are  reputed  to  bv  of  a 
distrustful  disposition,  and  though  robust,  and  ca> 
pable  of  enduring  great  fatigue,  excessively  indo- 
lent  Their  kabitwons  are  miserable  hovels,  des- 
titute of  every  conTenianca  and  •wfMMAiiatlMn,  nad 
disgustingly  filthy.  Hiair  diSN  ii  poor  and  uean ; 
mv  fitod  ooane  and  scanty ;  and  their  greatest  gra- 
tifieadon  aeom  to  be  an  excessive  indulgence  in  the 
use  of  spirituous  liquors.  Tliey  :  %  :  rve  with  doci- 
lity the  external  rites  and  ceremonies  of  the  Catholic 
worahip,  though  it  is  aaid  they  indulge  in  secret  an 
attachment  to  the  ancient  iiupcrstitions  of  their  na- 
tion. 

The  language  of  Peru  is  still  reuioed  bv  this  th« 
greater  portion  of  the  iohabitanU,  who  diMOver  oo 
strong  an  aversion  to  that  of  their  oonquetors,  that 
the  clergy  and  the  other  Spaniards  titled  among 
thaoi  lowB  and  oonmonJIf  oio  thab  dialect,  witii  the 
ntiitian  of  aneh  f^irfffan  word*  as  signify  things  not 
known  in  Peru  at  the  period  of  the  conquest.  The  lan- 
guage, called  the  Quichan,  or  language  of  the  Incas, 
is  said  to  be  harmonious,  and  its  grammar  as  varie- 
gated  and  artificial  an  that  of  the  Greek,  though  the 
sounds  b,  d,  f,  and  r,  arc  not  to  be  found  in  it. 
A  gramrnar  of  the  tongue  has  been  oomfKMed  for 
the  instruction  of  the  defgy  whO  OTO  deatfawd  10 
labour  in  their  conversion. 

The  numbers  uf  the  Peruviana  had  hoon  gndvally 


dedininf  firooa  the  period  of  the  i 
•  fiswyanii.  Tha  intfadiietioaordio'anMll-pqXjeBd 
til*  ma  IMO  of  aairita,  had  a  desolating  afiwti  bat  it 


fi  n!d  that  dieir  numbers  have  somewhat 
esprrirJIy  ^incc  the  practice  of  vacctntthni haB  bean 

extended  to  the  whole  of  them. 

The  agricultural  productions  of  Peru  are  bardy 
sufficient  for  the  subsistence  of  its  inhabitants.  In  the 
interior,  com  is  grown  to  feed  the  population  ;  but 
on  the  coast,  the  suroly  baa  been  in  a  great  measure 
dftwnfiOB  Chili.  8g|ir,  ' 
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and  the  various  fruits,  suffice  for  the  consumptiou  ; 
*  but  there  Is  no  surplus,  nor  any  stimuli^  to  produce 

it,  •ioce  in  all  tbe  eountriw  to  wiiidi  the  Pontfiani 
can  have  aeeeas  the  raerkeu  can  be  aa  well,  if  not 

better,  supplied  from  their  own  soils.  Nearly  as 
much  wine  id  produced  as  is  needed,  though  some  is 
imported  from  Chili-  Oil,  brandy,  and  rum,  arc 
made.  The  former  is,  however,  generally  rancid, 
from  the  olives  being  suffered  to  become  too  ripe 
before  tbey  are  expressed.  The  spirituous  li^ors 
ate  ainng*  fierji  and  impure,  being  distilled  in  tbe 
rodeat  aaanner.  The  various  Itinda  of  omicuma  are 
cultivated  with  more  attention  and  tltnl  than  any 
other  p!ants;  and,  tin  -  i  1  la  various  ways  with  garlic, 
form  the  most  impoiiaiji  article  of  food  to  the  great- 
er portion  of  tlie  inhaljitants.  'I'he  common  beveriigc 
is  from  the  leaf  of  a  plant  called  matte,  the  tea  of 
P&raguay,  an  bfusion  of  which,  as  hot  as  it  can  be 
bocoe^  isdunlciomtlMraucked  tbfottth  a  pipe^  b^  «U 
claiBce  of  tbe  inliabitant*.  A*  a  aubatztalte  nr  dnnlt, 
the  Indians  make  use  of  the  leaf  of  a  very  pungent 
plant,  called  coca.  A  small  portion  of  quicklime  is 
wrapped  up  in  it,  and  carried  in  the  mouth.  The 
pungent  qualities  of  these  two  stibstances  excite  a 
most  abundant  ttaw  of  saliva,  and  .'crve  to  allay  the 
thirst  of  those  who  travel  over  the  mountains,  or  tbe 
vaat  plaJos  of  sand,  where,  for  da^-s  in  iwecMatonj  no 
mier  can  be  obtained.  The  nauves  are  to  mnelt 
tidied  to  this  node  of  allayuig  thirst,  and  have  audi 
conitdcncc  in  tlie  general  saluhri  u-,  rffect  of  the 
plant,  that  tiiey  vvili  not  commence  ti^ie  labours  of 
mining  till  they  are  tiutisfied  that  tbeir  employers 
have  in  store  a  quantity  sufficient  for  tbeir  use. 

The  demand  for  animal  food  is  but  small,  and 
hence  but  little  attentioo  liat  been  paid  to  the  breed- 
ing, and  none  to  the  Ibttening,  of  cattle.  Neither 
cowi  nor  sheep  are  numerooa:  what  are  found  in  the 
country  are  the  progeny  of  those  brought  originally 
from  Europe.  In  tbe  mountainous  district-s  between 
Guamanga  and  Cuzo,  both  butter  and  cheese  ore 
made  ;  but  in  the  l  uvi  i-  c  ountry,  oil  is  the  universal 
substitute  for  th«  former.  Pigs  fure  bred  in  great 
numbers  in  tbe  more  hilij diltfiets.  Tbe  whole  coast 
ia  well  atored  whh  liih  of  ewnr  Itind.  The  nativoa 
of  the  Indian  villages  on  tbe  nore  a«e  very  dexl^ 
roub^  in  crjti  ?i:r;:r  thera  ;  and  with  the  addition  of 
capsicum  uud  guriic,  they  form  the  chief  pan  of  their 
subsistence. 

Mines  and  The  ^lief  riches  of  Peru  have  been  derived  from  its 
itentli.  mbeStOipedally  those  of  silver.  Since  the  sepanlion 
of  Poteai  and  La  Pea  irom  this  neeroiralty,  the  qnan* 
ttlgrtlMj  luve  yielded  hai  been  giadually  dimkitifakig; 
anltOapeGtal^aincndieynr  I8I0,  when  the  civil  war 
wldk  Boenoa  Ayrea  and  Chili,  on  one  side,  and  with 
New  Grenada  on  the  other,  commenced,  the  annual 
produce,  botJj  of  gold  and  silver,  has  most  rapidly 
declined.  The  mining  in  I'oru  has  been  much  in- 
jured by  the  competiiioo  of  Mexico,  where  capital  is 
more  abimdant,  where  more  skill  in  the  operatloBB  of 
entrneting  and  amalgamating  ia  exorcised,  wher* 
praHriona^  and  eoosequently  ubonr,  are  cheaper,  and 
where  the  mines  are  situated  fn  a  much  tJiorL  t.iIu- 
brious  climate  than  those  ol  Vcil.  Ai-aLl  cr  i:uise 
to  which  tin:-  il-jcli-n^ion  of  the  silver  nncc-.^may  be 

attributed  is  tbe  difficulty  of  procuring  mercury  { 
Ibr,  havbg  withia  tho  tmnpt^,  «t  GiHHMtpalica» 


mincK  of  that  iodispentabie  aioeral,  too  tiuich  de-  rn4 
pendence  has  been  placed  ea  tbeir  pti  duct,  -  hldlit"  J  ^  -" 
fbttod  ioaufident  for  the  conaaMptioo.  Whilat  caie 
baa  been  .takon  to  supply  Mewoo  with  qulcloilvw 
from  the  mines  of  Spain  and  of  Istria,  the  mother 
country  has  overlooked  their  more  remote  mining 
po^essions  on  the  shores  of  the  Pacific  Occmi 

The  quantity  of  gold  produced  to  Peru  arises 
partly  from  Nonie  mine»  in  the  proviaco  <rf  TanUli 
where  it  is  found  in  veins  of  quartz  travelling  ptimi* 
tive  rock,  atid  partly  from  washings  eataiUaned  OB 
the  banka  of  the  rapid  nuHintain  toncittai.  Tbeaa 
last,  like  the  waihioge  in  Bractl,  have  been  found  to 
yield  Ics.s  return  for  the  '.iIk  i:r  employed  on  them 
than  tlic  commou  operations  of  husbandry,  and 
linve,  in  coni<e(]ijcnce,  in  many  instance.';,  been  aban- 
doned. On  an  average  of  several  years  to  the  year 
1800,  the  produce  of  silver  wm  m,16£  marks  of 
Castile,  each  being  nearly  etght  owMea,  and  of  gold 
679S  marks.  On  the  avenge  iron  laoo  to  1810, 
the  silver  yielded  waa  444,989  marks,  and  tbe  gold 
4855  marks.  Since  tHat  period,  the  decline  is  gene- 
rally asserted  to  be  very  groat ;  and  from  1810  to 
1 830,  tlie  supply  is  eMimated  to  fall  short  by  more 
than  one-half  of  the  quantily  yielded  in  die  ten  pce> 
ceding  years. 

C^alt^  antunooyt  and  capedally  rodt  salt,  abound 
in  Feritt  but  at  tbqr.anv  eioept  the  laitar,  cIiieBy 
iimnd  in  flie  mountainoos  diatiiett,  tbe  dbtance,  and 

the  want  <^r  mnr!?,  render  their  corv'-  var.i  r  lao  ex^ 
pensire  for  them  to  be  advantagei>ui»iy  carried  to 
any  iij  jrket  of  consumption.  There  are  a  few  mines 
of  copper  and  of  lead,  which,  from  the  same  causes, 
are  worked  on  a  very  contracted  scale. 

The  manulactures  of  Peru  are  mCTBilderaMe,  anil  HainMk 
consist  chiefly  of  those  homely  aitldea  wbidb  are  re-ntm 

Suired  by  the  poorer  classes  of  tbe  community.  On 
le  high  land,  where  warm  clothing  is  necessary-, 
the  want  is  chiefly  supplied  by  a  species  of  loiig- 
woolled  baize,  made  from  tbe  fleeces  of  the  «borigi« 
nal  sheep,  and  in  some  instances  from  the  wool  of 
sheep  of  the  European  breed,  in  the  valleys,  and 
on  the  coast,  where  the  heat  forbids  the  use  of  wod* 
lena^  cotton  dotha  are  made;  but  of  «  very  inferior 
textOMt  ftwn  tbet*  having  yet  been  no  gins  fetroduc- 
ed,  which  effectually  clear  the  cotton  wool  from  the 
seeds  of  the  plant.  In  dyeing  the  cloths,  whether  of 
woollen  or  cotton,  the  natives  make  use  of  plants 
ibat  are  scarcely  known  in  Europe,  or  at  least  bav« 
not  been  applied  to  the  same  purpose.  They  have  • 
root  called  reilbon,  reienbUns  madder,  bttt  with  • 
aMiler  lea^  an  infiMian  of  wUcb  chres  a  good  red. 
A  plant  called  poqvd,  a  kind  of  female  southern* 
wood,  with  green  cbecquered  leaves,  is  used  f  or  dye* 
ing  yellow,  a£  is  oho  the  Stem  for  dyeing  green,  both 
of  which  ure  l'ii.>it  colours.  A  wild  indigo  yielda 
them  a  blue  dye,  and  the  panquc  a  good  bladb  Hm 
dress  of  the  natives  is  very  simple ;  consisting  of  a 
square  cloth,  with  a  hole  in  the  centre,  through 
wUeb  tbe  bead  ia  thrna^  aqd  which  falls  before  and 
bebhid  eo  ea  to  de%id  the  whole  body.   The  head 

is  genrrall}'  covrruil  with  a  hat  made  of  the  Straw  of 
the  maize,  whivU  u  an  large  as,  and  serves  tbe  pur- 
pose ofj  an  umbrella. 

The  oommerce  of  Peru,  ax  may  be  seen  by  tbe 
mall  aarplw  cf  Ha  pcadarticM,  ia  veij  ineoDddar- 
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HI*  carried  on  by  excban^g  for  the  roetu  or  tw 

of  Paraguay,  coined  doUart,  some  brandy,  and  a  hm 
of  the  coar>f  woollens  macli:  iu  C020.  iiy  tl'C  same 
channel  soiuc  lew  Europeiiu  gooili>  urrivtd,  «  ell  us 
the  small  number  of  negro  slaves  ilmt  were  tieeited  fur 
domestic  »er»antj,  in  which  cupaciiy  ilicy  arc  chiutly 
employed.  lly  elu,  a  IraJc  was  carried  on  with 
Chilij  which  consisted  in  exchanging  the  uhcnt, 
wfao»  and  copper  of  that  country,  for  sugar,  coffee, 
,  cotton,  and  silver.  A  vessel  or  two  arrived  from 
Manilla  with  the  productions  of  the  l^ast  Indies,  for 
whiflh  ailver  only  w«a  piid>  Th»  Iiunriea  for  tbe 
igm  of  tberidier  dan  war*  dmm  ehMy  dinct  A«n 
Spain,  or  by  a  contraband  iatefcoone  with  English 
or  North  American  traders.   The  annual  imports 

I        amounted  to 
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from  Spain,  on  an  average 
♦,1SO,000  tlolkra;  of  which  oljout  1,;j50,000  cuiisiat- 
ed  of  Spanish,  and  2,230,000  ol"  Coreigu  produc- 
tions. The  annual  exports  from  i'eru,  in  [he  same 
period,  consisted  of  money,  silver,  and  gold, 
amouDtiag  to  4^96:2,700  doliax^,  and  other  commo- 
dftiee  aaouiMiiit  onlj  M  7S6,8U0.  I'he  chief  ex- 
ports of  goods  were  Peruvian  bark  and  cocoa,  the 
keier  of  which  had  been  previoui^jr  impoclad  firom 
Oi^fwl.  .TIwabi|iaiWm£ufaip«  tiMlJwwNilad 
to  tbe  porta  of  Peru  bava  fSnmd  no  prodvotiaaB 
there  which  would  pay  any  return  frcip;ht ;  and  they 
bave  almost  uniformly,  after  dUcharging  their  out- 
ward cargoes,  proceeded  10  the  port  tif  (juyaquil, 
where  a  ruiurn  cargo  of  cocoa  couid  be  gtueruiiy 
obtained  on  such  moderate  terms  as  to  pay  a  profit 
in  Spain,  where  the  demand  for  that  cuintuodity  is 
Very  extensive. 

Kav^fsiioti.  The  Piiciiic  Oceaa  is  by  do  means  favourable  to 
commerce.  On  the  whole  extent  of  coast  in  Peru 
there  is  no  harbour  except  that  of  Callao,  the  port 
of  Lima,  which  can  be  entered  by  a  vessel  of  •ncil  a 
•isa  at  k  fit  for  tha  nangatioii  firoaa  Eocope  mmumI 
GkpeHofii.  AathewiniToaaitandjhknniWiBlha 
aoiitlmafdi  varying  only  as  the  coaat  treads,  where- 
ever  there  is  a  high  projecting  headland  there  ia 
sIilI[>  r,  and  sometiiue*  good  anchorage  to  the  north- 
waru  of  it ;  ai  at  Ylo,  Iqueque,  and  some  other  fMrts. 
On  every  part  of  the  shore,  the  unintemiptcd  swell 
from  tlie  sea  causes  such  a  tremendous  surf  oo  tbe 
beach,  that  no  communication  can  be  had  with  tbe 
shore,  by  any  such  boats  as  are  carried  by  European 
abip««  The  natives  have  loo^  ago  contrived  a  meaaa 
of  poaaingtbisMU^  oo  what  la  called  a  ^eiaa,  whoM 
bvoyancy  ia  mch  ai  to  ewiy  then  ovar  tha  nMifc 
tanki«bnakmbr«flMi(aa«rity«  It  ii  aaattniai. 
ad  of  tvo  tUna  of  tbe  bn^flit  aiiM  wab,  whldi  ai« 
inflated  and  Ia5hed  side  by  side.  On  a  Kmall  plat- 
form fixed  on  them,  llie  native  sits,  witli  a  pipe 
made  of  the  entraiU  of  the  i>eal,  communicating  to 
each  of  the  inlialed  skins,  with  which  be  fills  them 
by  his  breath,  as  frequently  as  the  evaporation  of  the 
wind  makes  it  necessary.  On  these  cootrivancea, 
vfaicfa  ramnbie  two  enormous  bladders,  the  natives 
Smt  bb  waves  or  breakers,  and  frequently  proceed 
t0  neh  a  distance  as  to  lose  sight  of  land.  By  the 
•MiataaoB  af  •  baddki»  and  oooauonally  of  amall 
■ifl,  fliaia  wMeb  beoane  padaotiy  manageiAto  at 
aea*  and  lb^.ba««th*  idnMagaorb  ' 


A  neeiea  of  ^Mteti,  cdted  by  tbe  rane  name,  ia 

used  for  longer  voyages.  These  consist  of  an  un- 
equal number  of  trees  of  light  wood,  merely  squared, 
and  securely  laslicd  together,  but  so  loosely  to 
admit  the  action  of  the  naves  between  ihcni,  like 
tl.L  catamarans  at  Madras.  The  centre  tree  is 
lougcr  than  the  others,  and  serves  the  purpose  of  a 
prow.  These  vessels,  some  of  which  are  more  than 
100  feet  in  Icnf^h,  have  huts  constructed  upon  thm 
for  the  crew,  and  pa.^s  with  security  from  the  shore* 
of  Peru  to  the  porta  of  Gajraquil  and  Paoaoia.  Tba 
deficiancj  of  aloraa  Jbr  naval  equipment  an  tba 
shores  of  tbe  FicUe  i»  Neht  that  aubathataa  are 
used,  which  alariB  a  Enrapean  nittir  till.be  be* 
comes  familiar  with  the  smooth  surface  and  uniform 
wind.s  that  prevail  on  that  sea.  Iiiste;id  of  water 
ca.'^ki-,  jars  are  fastened  iu  the  hold  to  contain  that 
nece.isary  element.  The  rigging  is  made  of  white 
rope,  as  the  only  tar  they  have  bums  the  hemp,  and 
is  only  fit  to  be  appiiai  to  the  bottoms  of  ships. 
The  aaib  are  made  of  narrow  strip  of  cotton  dotb» 
very  clumsily  fastened  together.  With  such  eqttip- 
ment,  however,  they  make  secure  voyages ;  but  not 
irithwaoh  odaiitj  when  nroceediog  to  the  north,  aod 
with  kMatt  jMnlianlnd  oetay  when,  oa  lataraiDg  to 
flw  toMbt  Ibqr  ara  onder  tha  neoeHi^  of  tacfcing. 

Alihoogh,  fn  Oie  present  tmaettled  state  of  Peru,  nevnuc* 
thr  ^iTTTTjc:  of  its  revenues,  and  the  armed  forcH:  ■^"i 
which  It  maintained,  become  matters  of  but  lillle 
importance,  yet  it  may  be  noticed,  that,  uiuler  the 
colonial  government  of  Spain,  the  revenues  of  the 
crown  aaiountedcom;n«f«jVj«i  tsnnis  to  about  6,C)00,0Q0 
dollars,  aud  the  expenditure  to  about  3,200,000 ; 
the  balance  was  annuidlj  remitted  to  tbe  parent 
state.   Tbe  anned  Ibrce  consisted  of  the  regulars, 
who  were  2200b  including  S80  cavalij  and  40  artil> 
laiy.    The  diaeipHnad  militia  war*  0OOO  laAntiy, 
S880cavalfy,and490aitinei7.  Baaidea  these  ibera 
were  85  regiments,  known  as  provincial  militia, 
amounting  to  S  1,700  men;  but  these  had  no  arms, 
were  rarely  mustered,  and  then  exercised  only  w  ith 
stick),  in.-it^d  of  muskets,  and  were  ui  little  use  ex- 
cept oii  the  means  of  gratifying  the  vanity  of  the  na- 
tives by  conferring  on  them  itio  tnilitavy  titles  of 
colonels,  minors,  captains,  &c.,  as  is  i:\\<\,  to  the 
great  emolument  of  the  Viceroy  and  the  otficers  of 
his  establishment. 

Tbe  intendan^  of  Liana  ia  chiefljr  raoarkable  for  fa 
eantaiafaw  withnt  lia  Undls  tha  capital  of  tha«ke*sf 
nmlty,  Agn  wfaieb  it  derivst  its  mm,  and  tlwcx* 
eenent  port  of  CaRao,  tbe  oMef  mart  fhr  tbe  aom* 
merce  of  Peru.  The  capital  is  situated  in  latitude 
12  J  2' '2J"  lioulh,  and  in  longitude  77*  7' 15'  west 
from  Grrrr.ui:;!,  The  inhabitants  amounted  to 
about  5i,LKH),  of  whom  I'l.OOO  are  proprietors  of 
estates  or  mines,  clergy,  lawyers,  phy^jcian!i!.  civil 
and  military  officers,  and  various  traders ;  the  remain- 
der are  slaves,  domestics,  or  labourers.  The  city  is 
surrounded  with  waUSy  btll  tbqr  scarcely  merit  the 
name  of  fortificatioaa.  Tha  boOdiags  are  spacious 
bw  loir,  havng  hot  am  sioiyt  th^  are  built  of 
'w  ftvM  weffc»  uMiitaad  witb  eaaHi,  plMlerad 
with  dvsind  panted  to  fimilaleitOMu  Ibis 
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An-  mode  of  bailding  preratU,  from  tl>e  frequency  of 
earthquakes,  whose  force,  such  erections  are  more 
capable  of  bearing  than  soUd  buildingn  of  &tone  or 
brick.  It  is  supplied  with  frc^h  «atcr  by  a  rapid 
stream  that  passes  throu^^h  it,  which  is  received  into 
reservoirs  and  frantalns  in  various  parts  of  the  city. 
Tbt  yicmaj'a  palace,  the  cathedral,  Um  U>»ll«h«iink 
tod  wcliiepUcopal  palace,  form  a  square,  and  are  muA 
to  be  magnificent  piles.  In  former  times,  the  en- 
trance of  a  new  Viceroy  was  celebrated  by  a  display 
of  ingots  of  silver,  with  w  hich  one  of  the  streets  was 
completely  paved;  and  the  quantitie»  of  the  pre- 
cioas  metala  disnliyed  b  the  churches,  and  in  their 
■idigioiii  pioeeMiODih  ii*Mud  to  have  exceeded  what 
vnw  to  be  tceii  tn  may  of  the  Catholic  countries  of 
Europe.  The  country  immediately  around  the  citjTt 
betng  well  trrigaied,  is  fruitful  in  tropical  prodao> 
t'loM  ,  the  sea  supplies  abundance  of  fish,  and,  as  the 
i-lcvuted  mountains  approach  near  to  it,  the  varieties 
of  climate  whicli  liieir  different  elevations  create,  al- 
low of  cultivating  most  of  the  plant*  of  tlie  lemp«ral8 
zone,  aad  of  producing  good  meat  and  poultry. 

LiinA  ii  the  Mat  of  the  Royal  Audimda,  or  Cblef 
Coon  of  JoitSce.  It  b  (he  sm  of  an  afcMliiihop» 
whose  Incrtmc  wan  30,000  dollars,  and  who  has  four 
bishops  uiidtr  lili  iuperintcndcoce  within  the  vice- 
royalty,  vi/.  rr^xill'i,  C.umangaj  Cuzco,  and  Arc- 
quipa,  and  four  others,  within  the  linaitsof  New  Gra- 
nada, viz.  Panama,  Quito,  Maynas,  and  Quenca. 

Cailae,  formerly  called  Bcllavisu,  is  the  port  of 
UnMt  and,  as  haa  been  before  mentioned,  the  only 
good  hatboux  ]a  Pfera.  It  ia  deftoded  from  the 
wind*,  wtiicb  blow  alirayi  fton  die  aouth,  bv  the 
Won  1  if  ?t  Lawrence;  to  the  north  of  whicn,  in 
sroooili  Wii;cr,  is  good  anchorage,  under  the  protec- 
tion of  the  guns  of  ihestro  il;  i  r'  ..  The  depth  of 
water  is  suiScient  for  the  largest  ships ;  the  means  of 
loading  and  discharging  them  are  easy.;  and  as  the 
river  Kimac  empties  itself  into  the  sea  at  thia  place^ 
tlw  shipping  easily  obtain  a  supply  of  ffodl  water* 
As  there  is  but  little  rise  of  tide,  tbeie  are  no  dodtt; 
and  vessels  that  need  repair  can  only  be  cueoned. 
It  is  in  outh  latitude  !«"  M*,  ttid  wcit  langitude 
from  Greenwich  77^  1*'. 

The  other  towns  arc  (3uara,  Chancay,  Canete, 
Ica,  Pisco,  and  Nasca,  none  of  wiiich,  except  lea, 
contain  more  than  150U  inhabitants,  of  all  descHp- 
tioM.  There  are  few  mines  in  the  intcadanqr  of 
lioa  that  are  worked ;  the  chief  ft  that  of  Ooiioha> 
patu,  in  the  mountains  of  fJuarachiri,  which  yields 
some  silver,  and  which  would  also,  it'  the  roads  would 
allow  of  it,  supply  the  capital  with  coals.  Antimony 
and  cobalt  are  likewise  to  be  found  in  the  same  dis- 
trict. 

The  intcndancy  of  Cuzco  lies  on  both  sides  of  the 
Andes,  and  partakes  of  that  Kreat  variety  of  climates 
vbich  is  nrodiiced  by  the  dKiiMreBt  eleiatioDa  aad 
atpecta  or  that  prodif^ioua  range  of  meuntdae. 

Though  the  cold  is  so  intense  as  to  for!iid  human 
residences  on  the  summits,  or  cordiUcras,  yet  the 
chii  :  places  which  arc  inhabited  enjoy  a  mild  and 
temperate  climate.  It  is  bounded  on  the  north  by 
tbc  great  river  Apurimac,  on  the  east  by  unreclaim- 
•d  coanttUi^  on  uo  weat  by  the  proviacea  of  Tania, 
GnaBcmvelica,  and  GoasaiMa.  and  on  the  aooth  tnr 
AMfiitpvand  iheviMMialtyor  I«I1atib  Ttaia  to 


the  chief  seat  of  what  manufactures  of  woollens  and  Pb» 
of  leather  exist  in  Peru  -,  as  both  sheep  and  cows  are  *'"V^'^ 
here  more  abuodaut  than  in  any  other  part  of  it. 
The  district  of  Cannes  is  celebrated  for  breedings 
mulca ;  of  which  animals  more  than  90,000  are  an- 
nually sent  to  the  towns  on  the  coast.  The  agri- 
csdtviial  prodiMtioiMioaetaOj  paftako  iwher  of  ih» 
diaraeter  'of  tbeae  w  die  tenperate  thao  the  torrid 

20 nr  ;  wheat,  barley,  and  other  European  grains, 
foi  tuiiig  the  chief  articles  of  cultivation.  There  are 
many  silver  mines,  and  isome  few  wii-tur  g  places  for 
gold.  The  principal  of  the  former  an  at  Carahuasi, 
near  the  capital,  in  the  district  of  Cotabamba,  ia 
Coadoooma,  Aymaraet,  and  especially  io  ibe  pio^ 
vioce  of  Lanpo. 

The  chief  dty  of  the  intendancy,  Coaeo,  w«a  the  tiiliolwii 
Beat  of  the  Peruvian  monarchy  when  visited  firat  l^afCaMib 
Europeans,  and  the  situation  of  it,  as  ^(  lII  tib  its  cli- 
mate, were  w  ell  chosen.  It  is  in  south  latitude  ISP 
25',  and  west  longitude  71*  15'.  It  is  surrounded 
b^  the  mountains  of  Sanca  on  its  north  and  west 
aides,  and  has  a  beautiful  plain  to  the  south,  throuj^ 
wbieb  the  river  Guatanay,  wbicb  passea  the  tkji 
mm.  On  the  aaovatna  <o  the  norai  of  the  dty  are 
the  remains  of  the  fortress  of  the  Incas,  intended  to 
be  rendered  impregnable  by  the  height  of  the  wall, 
and  the  ateepness  of  the  pa«ses  which  it  was  de«rgn« 
ed  to  defend.  The  internal  works  are  in  ruins,  but 
a  great  part  of  the  wall  is  still  standing.  Some  of 
the  stones  prepared  for  tbii  work  are  of  such  a  sire, 
as  to  create  woadwr  ia  what  manner  they  could  have 
boea  awved  Iqf  pionlo  lA  maquaiatcd  arith  powerAil 
OHMsbinery,  aa  tfae  PisrurianB  carUMy  were.  Thoo^ 
the  palace  of  the  Iiica*  ha*  been  destroyed,  yet  a 
subttrraneous  passage,  communicating  between  it 
and  tbc  fortress,  ninv  e;  1  hv  irui  cd.  Cu7.co  is  at  this 
time  a  large  city,  containing  33,000  inhabitants, 
three-fourths  of  whom  are  Indians,  who  arc  industri* 
oaily.eBsployed  in  the  aiaaullM^tiuraa  of  wooUea  boia^ 
of  eotloo,  hmI  of  leather.  Hio  nmnberof  SpnMt 
familiea  is  small,  ai>d  they  have  of  late  declined  as 
compared  with  the  Indians  and  Mustees.  It  is  the 
see  of  a  biNhop,  whose  revenues  amounted  to  20,000 
dollars,  of  a  Royal  Audtencia,  a  mint,  a  university, 
and  of  a  college,  specially  appropriated  for  the  edu- 
cation of  the  children  of  the  Caaiooei.  The  cathe- 
dral is  a  noble  pile  of  building,  or  itooe,  and  ibm 
are  alto  afai  I|*n*h  cburchaa,  nine  conveala,  and  ftnr 
mnmeriea.  The  dwrch  bdonging  to  the  DoniaieaB 
Convent  Htands  on  the  identical  spot  which  was  for- 
merly covered  by  the  Temple  of  the  Sun,  and  is 
imili  of  tt.e  stones  which  composed  that  c(l:ficc. 
The  high  altar  fillt  the  place  io  which  once  was  6x- 
ed  the  image  of  that  luminary  which  was  the  object 
of  worship  to  the  idolatrous  aborinoci.  The  dareii* 
iogs  of  private  iodividuab  are  aiMMMadally  built  oT 
atone,  and  if  not  fiuoiibcd  with  orach  attention  to 
comfort,  are  decorated  hi  a  costly  manner.  The 
other  towns  arc  very  small,  as  most  nf  inhabit- 
ants lead  a  rural  life,  occupied  in  cuiuvHtion  and  in 
breeding  cattle.  The  chief  of  those  towns  are  .AbaD- 
cay,  Urcos,  Calca,  Cotabambas,  Ttota,  and  Lampa^ 
none  of  which  contain  so  many  as  1500  inhabitanta*  . 

li  aich  at  ta  fwMd  aMdh  laicMoaMb  Tho  npU 
tttaam  deNcadi^g  fkom  the  Andcahava  warn  audi 
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and  tudi  Ae0f  ftftnc^  M  we  only  to  b« 
with  great  iMk*  bj  bridges  of  rope* :  and 
Qw^pMntljr  an  Mwd  Iw  wptmiiiig  Iho  tntaiknia 
bise  bBricetifrwD  eiiblee  ttrctclMd  aeniN.  fiiaviifl, 

along  which  they  descend  from  the  higher  lo  dtt 
lower  banks  of  the  tremendous  precipice*. 
..  Arcquipu  ie  an  intendancy  screlcliiog  along  the 
borders  of  the  Paciiic,  but  extending  sufficiently  in- 
wards to  contain  ft  large  mountainous  district  within 
iu  licute.  iu  aouthern,  boundary  is  tite  iobospitnbie 
desert  of  Atacama,  Ibe  pMMge  over  which  to  Chili 
llM  proved  fatal  to  many  travellers.  Few  of  the  pro- 
~ — ^  of  South  America  contain  withia  tlieiu  a  great* 


•r  Boriiaa^oCragoUbia  oad  aioml  irMltb  tbaa  Ar»>  luated  betwaaa  two  rid 
^mm.  tnflMttli««a]r(eldiBais«biii«ar.aBd«oft«.   all  kinds,  wriom  fiidta, 


greater  part  of  the  district  hat  all  the 
features  of  the  Arabian  desert.  From 
boundagf,  lo  tho  oipiial  of  itt  depawaai^Piiii^a  da^ 
tanea-ornuMie  diaa  MK)  milea,  iMf*  b  Inrt  one  sonll 
Indian  village.  No  water  is  to  be  found  in  any 
other  place,  and  that  indispensable  aniclti  must  b« 
conveyed  in  kkiiii^,  on  muleif,  Un  'An-  Ljs«  of  travellera. 
Id  this  saody  desert,  the  mo&t  exp«rieaced  guides 
soiretimes  lose  their  way,  and  the  bodies  cf  p«s«eor> 
gers  are  occasionally  buried  under  the  waves  of  shift* 
ing  sand.  There  are,  however,  soiae  spots  withia 
the  iotendaacy  that  enjoy  a  high  degree  of  fertility ; 
ol'  this  deicriptioo  is  the  district  of  Caxaraarca,  si* 
idgia  of  tlw  Audit.  Cam  4f 
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The  viaeyaras  are  extensive,  especially  those  of  M6* 
quehua,  which  produce  a  delicious  red  wine,  Uld  lb* 
brandy  distilled  in  this  district  supplies  an  extensive 
circle  of  the  roountainouii  countries.  The  most  ce- 
lebrated of  tlie  silver  niineii  are  i^itautcd  on  the  south- 
era  pert  of  this  iutentlancy  i  those  of  Ilaaiitajaya, 
near  the  small  port  of  Ytjuiijuc,  ure  ^urruundod  with 
rest  beds  of  rock  salt,  in  g  districi  totally  destitute 
4^  water,  and  where  provisiaoa  afo  aeaia^  but  as  the 
ailrer  is  fouad  to  naiivo  laaufi,  it  bos  produced 
usually  about  10(M)00  made*  ammially.  The  district 
«f  C^jlia—  contains  scvetal  yabw  of  eilTafr  but  Ui«y 
an  wy  iaptrfi^ctly  » orkad.  Tbegr  aia  in  a  very 
Ujgh  elevation,  and  conieqtieBtly  in  a  cHmalo  aipi^ 
intensely  cold.  The  surrounding  country  prodaeea 
but  few  means  of  subiiit.tinf^  the  K/j  :  ^rcrs  ^  and 
though  ihcrc  is  an  oiEce  for  dulributing  quicktilver 
to  the  miners,  the  situation  has  proved  an  impedi- 
ment to  sjccc«sful  operations,  and  the  expeuM  ha^ 
equalled,  and,  in  some  instances,  exceeded  iha 
amount  of  the  metai  that  bas  baaa  produced. 

In  Condesuyos  are  mioaabott  of  gold  and  silver, 
thoqgh  aligbtljr  vorked  ;  as  many  of  the  inhabiunis 
hawfaaiiaiBaai  profitable  labour  than  minings  by 
^Ib-wacaMb  Md  bf  bnediaf  the  cochlaeal 


Tba  eit^  of  Arequipa,  the  capital  of  this  inten- 
dancy,  ir situated  in  the  beautiful  vdley  of  Quiica, 

about  GO  miie^i  due  east  from  the  port  of  Atranta. 
It  u  in  16'  of  south  latitude,  and  TT  5i'  »ij»t 
I011;  lu  i  \  Tiie  buildinj^s  ure  subt.taiUi;ill)  construct- 
ed of  slone.  The  pubitc  edilites  are  a  cathedral, 
six  convents,  a  college,  a  ho»piiaI,  and  rLvcimc  of- 
fice. It  is  well  watered  by  the  river  Chiie,  which 
■erves  extensively  the  purpose  of  irrigating  the  sur- 
rounding laadi.  The  climate  is  healthy,  and  though 
frosts  an  ■nwiittnUt  experienced  in  the  night,  they 
diiappaar  ai  aoan  aa  the  loa  riiea.  The  inhatiilania 
aaiaiBt  to  about  94,000,  aao<tbird  of  wHiob  ai«  aaid 
to  be  Spaniards.  This  city  b«s  been  repeatedly 
laid  waste  by  earthquakes,  and  once  by  an  eruption 
of  the  volt^oo  Guayna-Fatina,  whicli  is  in  \U  imme- 
diate vicinity.  The  other  ton  n^  of  mo^t  con^idera- 
tion  are  Comans,  Ocana,  a  small  bad  port,  Cayllu- 
ma,  Moquehua,  AricOt  and  Tst^ti,  none  of  which 
are  either  populout  or  ricl^  ao4  ana  chlafiy  iiiliabit» 
ed  by  Indians. 

Intcodancjr     The  intendaacy  of  Tmxillo  is  the  most  northern, 
tt  ftwdUa.  as  well  at  lb*  «ott  aitaaaive,  divisioo  of  Pcfu.  U  ia 
chiefly  lamilnllia  flw  baiog  the  first  poit  in  whiflli 
Piaano  and  his  foUovan  landed.  Tba  ibea  of  lb* 
▼o».T^rAaTi. 


abundaoUj  pvodnoad*  at  well  as  coa^ahaaih  mA 
bogs,  in  tbe  lattar  of  which,  salted,  a  canmurabla 

trade  is  carried  on  with  the  wgri;:(  r  Jl^trirt-,  A| 
this  place  are  the  rcmaius  of  Iht  iiuuiui;!  1  a  .ucl:  uf 
Atahualpa,  fii.'ni  whence  Pizutro  djuciud  Ijis  LUicra. 
tioos,  and  where  that  mosarch  wij>  Lilkd.  ii.  si- 
tuated on  tlie  western  dechvity  of  tlie  Andes,  about 
9000  feet  above  the  level  of  the  sea*  70  umIm  from  tho 
Pacific  Ooeaik,  ia  latitude  8°  south,  and  loagitudo 
76*  W  west  from  Greenwich.  A  family  descended 
froni  Hm  lacas,  reduced  to  a  state  of  coaspaxativo 
iudigeaoa^  oocupies  tbia 
royal  aitcaetaaa.  lalbavi 

th«  ailf  af  TwdllSk  Iba  r^w^mmm-^wm^mtt 
9oKeet  and  ootto*.  are  eoRivated ;  there  ara  alto 

some    ii  Lvards  which  affui  j         ar.il  IjrdiiJv. 

The  chief  niioe«  within  the  mtcudd^ii^y  lixt^  iboee 
of  Cbota,  near  the  limit  of  perpetual  snow,  being 
13,800  feet  above  the  level  of  the  sea;  of  Mkui* 
pampa,  12,(kju  feet;  aodaoiaoat  Palas adiidi yiald 
both  gold  and  silver. 

Ihere  are  two  cities  in  the  intendancy.  TruxUlo, 
the  capital,  is  tbe  see  of  a  bishop,  and  .  tbe  seat  ul 
the  oaorts  of  justice.  Tbe  iubabitanis  are  about 
4000,  priocipai^  uab  Spaniards,  who 
oontiderabk  ihoir  and  luxury.':  Pima  < 
7000  inhabitants,  chiefly  Indians.  The  other  towas, 
Tumbez,  Lechura,  Pay  ta,  Lambayeque,  scarcely  oooi> 
tain  luou  inbabtuiMaaaiAi  aibaan»a«loiFaialaaf 

indigence. 

Liuanianga,  or  Huamanga,  is  an  intendancy  whoUlBim 
ly  iaternaJ,  surrounded  by  other  parts  ai  I'eru.^f**" 
From  its  elevation  on  the  sides  of  the  Andes,  it  en«^  i 
joys  a  mild  and  temperate  climate.  It  is  much  in* 
tersocted  with  streams,  or  rather  torrents,  wbieb 
kava  worn  deep  cbakms  in*  iba  friable  soil,  and  pro* 
aaat  aaay  communicatioB  bataaaa  ita  aeteral  dis- 
ttieta.  u  yioMa  asseUant  oani  and  firo^  and  dw 
waol  af  (he  ahaap  i>  bava  aada  inio  baiaa  fbr  dach* 
log  the  inhabitanu  of  the  cxdder  districts.  In  tho 
nwi^otains  are  found  herds  of  huaoucos,  or  Peru- 
vian camels,  employed  as  beasts  of  burden  in  the 
colder  regions,  aiul  whose  wool  is  ui^ed  ia  ih« 
umnufacior.es.  There  are  also  many  cows  end 
sheep  of  the  European  breeds,  reared  within  tha 
district.  It  is  the  chief  country  for  the  ^r'^^''^  ot 
the  coca,  which  serves  to  the  natives  of  iVru  tha 
same  purpose  as  the  betel  does  to  those  of  the  EaM 
Ifidiaa.  There  ara  minca  of  Ie«d,  gold,  and  silver ; 
bm  tiwr  vathiag  bat  danlihffi^  of  late  years,  so  that 
Ibaaqppliaafiaai  tban  aaa  dwindlad  toTeiyuaig' 
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nificant  quantitie*.  The  capital,  Guarnanga,  situat- 
ed in  south  latitude  l^*'  50',  and  wtii  longitude  77" 
iSO',  fa  A  wdl'bldit  city,  of  considerable  extent.  Ita 
population  anMinta  to  about  9^000,  o(  whom  the 
greater  part  are  lodBwi*.'  It  fa  the'aee  of  a  bishop, 
cootaini  a  cathedral,  a  university,  well  endoived^  9bA 
several  churches  and  convents.  There  w  no  Other 
place  in  the  irtendnncy  mcritiiii;  the  name  of  a  town, 
as  three-fourths  of  tlie  inliahitatus  are  cither  occu- 
pied in  cultivation  or  in  pastara-i.'. 

The  whole  of  the  inu-adoucy  of  Guancavelica,  or, 
es  it  is  •onetimes  spelts  Hnaoeavelica,  is  situated  in 
tbe  HMUalaint  ia  a  climate  severely  cold,  wtucb  nuqr 
■eoooBt  for  ^  pMidty  of  iu  population.  The  chief 
value  of  this  intendancy  is  derived  from  the  iroport- 
»nt  niinei  of  quicksilver  which  it  contains,  and  which, 
it"  propL-rly  conducted,  would  make  t!u-'  n  ir  i  n  ni  sil- 
ver in  i'eru  equal  in  tlicir  product  to  thoie  ol'  Mexico. 
The  celebrated  mine  of  Santa  Barbara  is  13,S(X)  feet 
above  tbe  level  of  the  sea.  In  the  prooeia  of  exca* 
vating  it^  dinwatociet  of  gall  eriea,  one  over  the  other* 
ha««  hcen  eooMrucled,  whidi  penetrate  themoua- 
tft!n  in  difierent  directiofif,  according  is  tbe  ▼eiite  of 
tf  i  [ii'ii  r.il  are  found  to  run.  Tbe  Iowk."st  of  these 
was  louiiii  to  contain  red  and  ydlow  «,ulj)hurtted 
arsenic,  whicii,  proving  I'atal  to  many  of  the  labour- 
m,  was  forbidden  to  be  worked.  The  chief  pro> 
dace  of  the  mine  has  been  obtained  in  tbe  form  of 
dnnhbir*  fton  which,  by  diatilfaitioa,  the  mercury  fa 
e«traoted  at  the  rate  of  ooe  |Miidd  of  mercury  mwi' 
every  fidy  pouodi  of  cinnabar.  The  upper  «f  the 
three  stories,  called  the  broctit,  famished  by  Air  the 
largest  part.  Tliis  iiruiich,  however,  has  been  near- 
ly destroyed,  either  t'rom  the  neglifyence  or  the 
avidity  of  tin-  Ina^agcr^.  The  ro;)!'  of  the  mine  was 
supported  by  pillar^,  lelt  at  intervals,  which  consist- 
ed of  the  ore  An  the  ore  becanie  tadier  scarce  in 
the  ioterior  of  the  mioe,  these  piilara  were  jpadnally 
thhued  away  till  they  beeane  incapaUe  of  saatrin* 
ing  the  weight  that  rested  on  them ;  they  gave  way 
at  length  to  such  an  extent  as  to  fill  the  mine  with 
masses  of  the  superincumbent  rLbbisb,  which  has  in- 
teirceptedall  conwuunicaliou  witli  ibt:  interior,  tsome 
ineffectual  attempts  have  been  mode  to  remove  the 
impediments,  but  the  silver  mines  are  chiefly  sup* 
plied  with  their  mercury  from  smalt  veins  in  llieeane 
chain  of  mountaina,  which  yield  an  insufficient  quan- 
tity, and  at  a  deer  rate.   The  capital,  which  gives 

ii.ir.ir  to  tlie  inlenilanry.  is  in  south  latitude  12' 
4j',  and  west  longitude  ~ i^'  kJ'.  It  was,  wheti  the 
mine  was  actively  "oi  kcd,  a  populous  place,  but  at 
present  contains  only  50CiO  inhabitants.  It  is  buiit 
almost  wholly  of  tula,  which  is  fouad  in  abundance 
in  its  vicinity.  Tbe  surrounding  country  fa  biohly 
picturesque,  abotiodiog  in  torrents  and  oaacMest' 
but  the  dimate  is-pitjodietal  to  the  hasBan  constitu- 
tion, fVom  the  great  end  sadden  dnuiges  of  the  tem- 
perature. There  are  scarcely  any  places  that  de- 
*ervi,'  to  be  ( alicil  towns  ;  as  thu  few  inhabitants 
are  scattered  at  great  iliiiance«  (roOk  cach  Other  Id 
thinly  peopled  viilnges  or  liumiets. 

The  intendancy  of  Tarmn  is  chiefly  situated  on 
ihe  Andes,  and  generally  partahes  of  the  eevoity  of 
dtmates  which  lofty  denthm  creates.  The  small 
portion  of  it  which  is  on  the  plain  yields  wine,  but 
the  great  portion  of  the  inhabitants  are  supplied  with 


animal  and  vegetable  fo  u!  fu  m  the  mountainous  re-  Pn* 
gions,  which,  at  a  moderate  height,  produce  corn  '«^v^^ 
and  potatoes,  and  at  a  greater  elevation  breed  con- 
siderable flocks  and  hcrdr.  Tbe  mines  most  pro- 
ductive of  silver  are  within  this  intendaacgr>  The 
most  eminent  are  those  of  Lauiicochlk  er^  OsaiVJHM* 
perly  called,  collectively,  the  Mines  of  Paseo.'  Near- 
ly one-half  of  the  silver  which  Peru  ; :  ^^  extract- 
ed from  these  mines.  They  arc  at  .in  clu  jiion  of 
13,(KK)  feet  above  the  sea.  The  veinH  of  the 
mineral  are  near  the  surface,  the  shafts  being  only 
from  go  to  400*fiNt  in  dq>th;  below  that  water 
fa  found,  tbe  espenoe  of  clcering  which  fa  the  chief 
drawbadc  ftwn  the  profit  of  tbe  proprietors. '  The 
metalliferous  bed  is  stated  to  be  more  then  1 5,000 
feet  in  length,  and  upwards  of  7000  in  breadth,  and 
is  capable  of  yielding  UOn  sUtCT  tlttO  any  CVeO  «f 
the  mines  of  Slexico. 

The  favourable  circumstances  attending  these 
mmes,  and  the  belief,  that,  if  the  water  could  be 
cleared  by  a  steam-engine,  the  profils  would  be  Im- 
mense, induced  •  perty  of  Engltabmen  to  ooim^  a 
powerful  enghie  to  the  spoC  After  meny  interruptioiis 
and  mucli  delay,  it  at  last  reached  these  mini  -  ;  hut 
the  countiy  was  in  loo  turbulent  a  state  to  aJ;ijH  of 
the  operations  being  carried  on  ;  which,  with  the  un- 
popularity attached  to  the  undertaking,  f  rom  suptKNi- 
log  it  would  lessen  the  employment  of  labourers,  has  , 
caused  it  to  inisGaiTy,aiid  the  wtiet  hasso  gaiaedt  that 
the  produce  has  declined  very  much  since  the  eem- 
mencement  of  the  civil  wan.  There  are  nmny  other 
mines  in  diSbrcnt  parts  of  this  intendancy,  of  whirii 
the  greater  i>art  are  neglected,  or  very  feebly  w  orked. 
The  greatest  portion  ol'  the  gold  found  in  Peru  is  taken 
from  the  mintisof  Pataz  andof  Huiliesin  this  province. 
Tartua,  tiie  city  which  gives  iu  name  to  the  iotco- 
dancy,  is  in  11°  35'  sooth  latitude,  and  75*  17'  west  . 
longitude.  It  contains  about  £500  inbahitanta,  seme' 
of  whom  find  eaploynent  In  maknig  haise.  Ko 
other  place  contains  as  many  ns  1000  pt  oplc. 

No  country,  perhaps,  ever  enjoyed  so  long  a  pe- Baoeot  Hi*- 
riod  of  freedom  from  hostilities  us  Peru  has  e-xjie-'^Tof  *^*rU' 
rienccd.  Though  occ<uionally,  when  at  war  with 
England,  a  few  places  ou  the  coast  have  suffered 
from  predatory  attempts,  and  the  navigation  may 
have  been  interrupted  by  our  cruizers,  yet,  in  the 
interior,  tranquiliity  has  beenandisturbed  daring  the 
vrhole  period  that  elapsed  between  the  sapprrssion 
of  the  revolt  of  Gonzales,  by  Pedro  de  la  (iusea,  in 
1.51-9,  till  the  year  1781,  when  an  Indian  insurrec- 
tion of  a  most  alarming  kind  huddenly  burst  forth. 

Jose  Gabrii:!  Coodercanqui  was  a  de»ct:iiui3nt  of 
the  last  sovereign  of  the  Peruvian  race.  He  had 
been  carefully  educated  by  hfa  father,  and  exhibited 
considerable  talent.  Tbe  title  of  Marqufa  of  Ore- 
peso  bed  been  conferred  on  one  of  his  ancestors.  On 
tbe  death  of  his  father,  he  petitioned  to  have  thai 
title  reiicued  in  liiin,  hut  being  refused,  he  retired  to 
tilt:  oiountains,  and  aunuunced  himself  by  the  nnmo 
of  Tupac  Amaru,  which  the  last  of  the  Incas  luul 
borne,  as  the  true  sovereign  of  Peru.  The  Indians 
flocked  to  him  in  crowds,  die  sacred  fillet  was  bound 
on  hfa  brow,  and  he  was  prnclaimed  cmpenirt  by  the 
title  of  Tnpae  Amaru  the  Second.   An  ovcvwheln- 

ing  army  wa,s  speedily  collected  by  him,  whi(  h  sub- 
dued the  country  and  invented  Cuzco.    At  tlie  com- 
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V«m.  rnBtiCCTncnl  of  hii  rti^n,  iliouph  lie  declared  vun- 
"^•"^  geaoce  against  c»ery  native  of  Old  Spain,  he  profcM- 
ad  .to  &««u»  cquaU/  the  «eele«iasties,  and  all  of  the 
while  rtoe  who  vera  bora  n  Anemm>  Adhering  to 
lh»  Mfttem,  h«cootimted  lo  vnoeper,  h«k  bie  fiiUow. 
•n,  #tled  with  the  «ucee«i  trnt  everywhere  etteod- 
ed  them,  end  being  in  an  iindiKiplined  ante;  con- 
menced  a  war  of  extermination  againrt  all  who  were 
not  of  the  Peruvian  race ;  which  wna  attended  with 
scenes  of  the  most  Iiorriil  t)arbarity.  Diego  his 
brother,  uml  Andres  his  nephew,  favoured  the  cruel 
disptxsitiun  ot  the  Iniiiaru,  and  ;iri  r  i  1 1  .i-ed  deeds 
which  Jose  Uabriei  Tainly  strove  to  prevent.  The 
insurrection  continued  two  years,  nnd  extended  over 
amat  of  the  districts  around  Cusco;  but  the  pro- 
eeadingi against  the  Whiles,  Mtiitee^  Mitiattoes,  and 
Hegm,  at  length  united  tbeae  cMts  unioet  the  la- 
,  diaoe.  Jote  waa  aafpriaed,  end,  with  his  aiiijl7,<lk> 
kcD  niaoaer t  eiidjiiattl|]r  after*  thewheto  weie  eta> 
Cttted  lo  the  chjr  of  Cnnee.  So  gmtt' was  the  ««- 
oertttionin  which  this  Tupac  Amaru  was  tield  by  the 
Peruvians,  that,  when  he  was  led  if)  execution,  they 
prostrated  themselves  in  the  streets,  and  uitcred  the 
most  piercing  shrieks  and  execrations,  whilst  the  la*t 
of  the  Children  of  tlic  Sun  was  torn  to  fiieces  by  his 
executioners.  With  this  eveat  tcrtaioaied  the  strug- 
gles of  the  Peruvians  for  independence ;  and  on  late 
ihBcattffM  they  ere  reported  to  have  shown  more  dis- 
peaHioB  to  enliefe  to  the  government  of  Spain  than 
to  the  newly  created  independent  states  that  have 
•prung  up  eroond  them. 
'WssswMi  Danng  the  f*noA  in  whidh  the  eurcounding  do- 
MawOi*!  wuniooa  of  Spain  in  South  AnerioB  wcfe  torn  by  in- 
testine  wars,  Peru,  though  engaged  in  hostilities,  has 
Dot  been  the  theatre  in  which  the  contest  was  con- 
ducted. Allegiance  to  Spain  was  maintnined  through 
all  her  changes  of  government,  and  the  Viceroy  of 
Peru  continued  to  exert  himsclt  to  subdue  the  other 
countries  that  had  revoited  from  it.  Wtico  the  re- 
volution in  New  Granada  began,  the  first  steps  were 
•ocfa  as  threatened  no  disturlMnce  to  the  neighbour- 
higproviitbea;  but  its  spirit  at  length  approochiBg 

the  qoofiaea  of  F«ra,  the  Viceroy  di^Mtdied  ao  amy 
toMidB  QmIo^  under  the  immwaad  of  General  Mo. 
liaa,xwlio  had  bees  aeariaatod  Fieridant  by  the  Jun< 
la  of  Cadi*.  ■  At  the  reveihtltoiHata  were  divided 
among  themselves,  he  easily  gained  that  city  ;  but 
■  practising  some  most  cruel  measure*,  according  tu 
the  account*  of  llie  insurgents,  and  w  e  have  no  other, 
the  army  was  compelled  to  retreat  belorfc'  the  differ- 
ent partisans,  who  were  previously  at  variance,  hut 
who  bod  united  in  Uioir  operations  against  the  Pe- 
mvians.  Afker  a  bloody  contest,  they  were  driven 
from  the  viceroyaHy  of  New  Granada  by  the  repub- 
Ueaiigaaenl^Mannoi  botjabia  attention  was  strong- 
If  angaged  in  wMchipf  the  cvenu  in  the  north*  m 
owdd  nolfallMr  up  hit  netonr  by  pursuing  the  reyat* 
ilta«  wbO|  en  dwr  part,  bad  such -calls  for  their  ex- 
ertuHiB  towtnb  the  frontiers  of  Buenos  Ayre«,  and  in 
Cliili,  that,  withmtt  nr.v  '■iM  rTu\'  treaty,  ho>lil!;ii ci  q>- 
cd  between  I'eru  and  New  tiranada  iti  lil  t,  ujid 
have  not  been  since  renewed. 
pfgr^  with  sunn  as  the  inhabitants  of  Buenos  Ayrcs  had 

Bucnoa        formed  un  independent  government,  an  army  of 

Aftf.        6000  men  was  nuuched  to  invade  PeiU,  uitder  the 
of  Oabenl  IMiiaroe>  He 


fore  he  had  reached  the  frontiers  by  Goyneche,  fi 
royalist  commander.  Before  hottiiiiies  were  begun, ' 
a  treaty  for  an  armistice  was  made,  but  soon  broken* 
when  the  Peruvians  repulsed  their  invaders,  faeeane 
invaders  in  their  turn,  and  overrun  the  OoUnliy  as 
ftr  at  Saltn;  heving  in  their  fioMeailon,  in  ISlt,  the 
tidi;nlnuig  ooualrwe  of  Potosi  end  La  Paa;  while 
the  lepublieaua,  being  embroiled  among  themselves, 
and  Invaded  by  the  Porttigacse,  had  no  means  of  re- 
cruitiri:,  till  earlv  i::  !!:•■  year  Ihl:},  when  their  ge- 
neral lielgrauo  aitaeiieii  the  ruyaliit&  near  Suits,  and 
pHined  a  complete  victory,  which  com)K;llGd  them  to 
abandon  their  conquests,  and  retire  within  their  own 
territory.  In  November  of  the  same  year,  the  Pe. 
ruvians,  being  reinforced,  fought  another  battle  oo  ' 
tlie  frontiers,  near  Potest,  with  such  decided  success,  ■ 
that  tbey  again  oceopied  theee  rich  districts,  which. 
In  the  early  part  of  toe  ycari  they  had  been  compel- 
led  to  abandon.  The  anlbrtuiuito  tWMiblkaii  gene- 
tal  Belgrano  was,  in  1814,  superseded  by  Ae  cele- 
brated San  Martin,  who  collected  the  fugitives,  orga- 
nised a  new  army,  formed  various  corps  of  Guerillas, 
and  compelled  the  royalist  {.'enerul  I'lzueU  once 
more  to  retreat  frtmi  the  conietted  country,  and  con- 
centrate his  forces  in  High  Peru.  In  the  year  1815, 
the  contests  among  the  different  partis  of  republic 
cans  having'  weakentd  their  army  on  the  frontiers, 
Pezuela  again  attacked  them,  on  the  14lh  Novem- 
ber ;  gwned  a  hard-fou^t battle  at  Sipc-sipe :  and,  in 
consequence  of  it,  the  mining  districts  of  Bkieno^ 
Ayres,  for  the  third  time,  came  into  the  hands  of  the 
royalists.  The^olla  oo  the  Vieenw  of  Para  (Im 
troops  to  niiatani  the  loyal  cause  in  Chili  weakened 
his  frontier  forces  at  the  time  that  San  Martin  was 
collecting  his  army  to  invade  that  country  on  the 
part  of  the  rr  iiublicans.  By  the  course  of  events,  tins 
theatre  of  tlie  »ar  thus  became  changed.  The  re- 
publicans kept  up  a  small  force  to  watch  the  motions 
of  the  royalists,  whose  troops  and  stores  were  so 
much  diminished,  that  they  ultimately  withdrew  from 
the  ooDquered  countries ;  which,  by  the  operations  of 
the  icmorteless  contest,  had  become  reduced  to  the 
extreme  of  misery,  and  the  mines,  once  so  highly 
pradttctiw,  bad  oeerly  ocaaed  to  ho  worked. 

Chili  had  thrown  off  the  goTeramant  of  Spain,  aadwsn  with 
dedared  its  independence.  It  waa  tom  by  ftetlena,  ChiB. 
violently  irritated  against  each  other,  and  a  civil  war 
bad  commenced.  The  Viceroy  of  Peru  thought  the 
occasion  favourable  for  bringing  it  again  under  the 
royal  omhorily.  A  forr«  of  -VOOO  raen,  under  Gene- 
ral I'aneja,  wu»  dispatched  to  that  country.  lie  land- 
ed at  Talcahuano  early  in  t!)e  year  1&13,  and  tooic 
possession  of  Conception  and  Chilian.  The  Spanish 
troops  appear  to  have  remained  in  the  positions  they 
occupied,  in  a  StaMOfgreat  inactivity ;  whilst  the  Chi- 
liaai^  divided  into  rancorous  factions^  were  exhausting 
tbair  ■aaaib  and  Impoverishing  Uieir  country.  The 
Spaairii  cooHaandcr  availed  himadf  of  the  c!rcun> 
stances  to  make  an  niteaipt  on  the  capital,  in  the  be- 
ginning oF  March  ISl  t ,  but,  not  succeeding,  enter- 
ed into  a  treaty  for  evacuating  the  country.  Before 
the  treaty  was  concluded,  General  Osorio  arrived,  as 
cominander  from  Lima,  with  considerable  reinforce- 
ments. I  l  l  -  1 1  anged  the  luce  of  nflBsirs.  The  Chi- 
lians were  wearied  with  the  evils  tbey  had  experi- 
Mwadi  lha  ftwaa  af  ibtKiiv  gave  ibau  < 
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Tfta.  and  after  a  (cm  ikirmiiliti,  nlhcr  Hm  bittlM,  iritb 
^^N"^  the  different  parties,  who  never  e«ue4  hmtOMM  to- 
wards each  oiiior,  the  whole  country  submitted  to 
Osorio,  who  entered  thu  capital  in  October  ISI*. 
The  royalists  were  in  quiet  (vassession  of  Chili  till 
the  begmning  of  the  year  I8I7.  The  fugitive  re* 
publicans  1>ad  retreated  over  the  Andes,  and  found 
m>  Mjhna  in  Mendoza.  There  others  joined  them, 
ja  the  following  years.  The  govemmmt  of  Buenos 
Ayres  supplied  them  with  Stores,  and  mt  length  Ge- 
neral Sail  Martin,  with  the  additkm  of  aomo  tole* 
rably  disciplined  troopn,  was  appointed  to  the  com- 
mand. This.torcc  passed  the  Conlilleras  in  January 
18I7»  and  dsscended  towards  the  level  country  ;  and, 
'  iiUramoat  complete  victory  over  the  Peruvian  army 
It  OhacriNico,  in  which  their  commander  was  made 
•  priwiwr,  and  hi*  tioopt  dimoned,  oeoupied.  wilb 
little  difficulty,  the  of  CMtl.  Tbe  goNrn- 

ment  th  i  e  1  jving  assumed  a  tiiore  consistent  and 
r^ular  form  liian  before,  bectune  a  collecting  point 
to  which  adventurous  spirits,  from  Europe  and 
ftom  America,  resorted.  Armaments  were  equipped 
°  lteNi»  boA  M»il  and  miliuiy.  The  former  were 
euooNifhl  in  nraktiw  prises,  and,  in  combination 
iritb  *di«  latter,  Valdlfie,  fl>e  only  remaining  fortress 
in  Chili,  under  \he  cowmnd  of  die  Yioeroy  of  fwh 
and  ulUmatdy  Lima  itsetTwat  eeptttred. 
Kxpcdiiion  The  conquen  of  Peru  seemctl  he  in  li'inpiT.-ably 
irf  lionl  necessary  to  the  preservaliun  ot  tiiai  »iJciiui:d.  nee, 
Cochrane  and  those  republican  institutions  which  the  inhabit- 
jj^^  aots  of  Chili  hod  established.  It  had  early  attracted 
their  regards,  and  the  project  for  achieving  it,  which 
««i  widely  circulated,  drew  to  tbeea  many  of  those 
BiAltaiy  adventaren  hf  tbe  peace  ia  Europe, 
were  deprived  of  occupation.  Among  others,  Loid 
Cochrane  and  several  Engltdi  officers  who  had  dia- 
tioguished  themselves  in  the  naval  lter^'^ce,  found 
employment  in  the  icet  which  was  speedily  equip* 
ped,  and  which,  in  discipline,  though  not  in  forcx;, 
soon  attained  such  a  superiority  over  the  navy  of 
Spain  as  to  give  it  the  oommand  of  the  navigation  of 
the  South  Sea.  Being  to  windwerd  of  the  Spenish 
poru,  it  was  easy  at  any  time  to  eheote  tfie  pofat  tit 
attack.  An  army  of  5600  men  was  formed,  utider 
San  Martin,  which,  with  the  fleet,  con^iirtinp  of  one 
ship  of  6+  guns,  one  of  50,  one  of  3{',  irid  me  of  32, 
betides  some  corvettes  and  transports,  saUt-d  from 
Valparyso,  in  the  latter  end  of  18S0,  and  reached 
Uflka  in  Febmaiy  of  the  fbllowing  ycer.  Tbe  owom 
1ie  north  of  CiUlao,  aal  oenifamea. 


riflrity.  IJflncantlaiiedtob«atniteoadb]rdMf».  hn. 
nerd,  and  Celleo  to  be  blockaded  by  Lord  Corfntne,  ^^'^ 

whn  performed  one  of  those  acts  of  desperate  valour 
which  struck  astonishment  into  the  Spaniards.  With 
the  boats  of  his  little  squadron  he  en'i  rc  i  1  he  port 
of  Caliao,  and,  under  tbe  guns  ot  its  trenienaotu 
batteries,  boarded,  oipttired,  and  carried  off  one  of 
their  largest  shqw  of  war,  with  more 'men  on  bovd 
than  were  in  all  the  boau  that  attacked  her. 


tended  to  tbe 
wMioat  any  great  exertion,  tSI  May,  when  tbe  ger* 

riion  of  Lima  l>eing  much  ttrahened,  eti  anelatleo 
'  was  concluded. 

PeJuela.  then  the  Viceroy  of  Lima,  was  opposed 
by  the  Au  1  ic  9  and  the  Municipality,  who  cen- 
sor^ him  for  not  adopting  measures  sufficienilpr 
energetic  to  repel  iho  invaden.  The  same  disposi- 
tion to  Centura  prevailed  amtmg  the  offioerf  of  ihe 
anny ;  and  at  length  they  resolfed  to  depoae  Pe- 
zucla.  He  made  no  resisunce,  but  quitting  the  go* 
vernment  and  country,  the  command  was  placed  in 
the  hands  of  Den  Jose  dc  La  Soma  on  the  89ih  Jn> 
noary  I82J. 

Tnolroopeof  LaSema  were  not  much  superior  to 
die  inmden  att«aeticaUy«  but  aoeM  of  them  faafiog 
gone  orer  to  Sen  Mectio,  pm  the  letter  «  eapo- 


After  MNoe  nendkB  had  eUpsod,  a  oonventieR  waetanai 
egreed  OB,  wbOb  La  8ema  srfth  bh  amy  marched  out,  1^ 

and  San  M.irtin  with  his  forces  entered  Lima.  A  gar- 
rison was,  however,  left  by  the  royalist*  in  Callao.  The 
protracted  operationf.  had  given  time  to  remove  the 
most  valuable  pro|>«rty,  which,  with  the  females  of  the 
boat  iksDilies,  and  the  non-combatants,  reached  the 
mevoiamoaediatriou.  ftim  ftfartin.  le  ihr  noBinwimi 
«f  Lfaaa,  WW  Co  tbe  ttHo  neaiUen  w  La  Setne  bed 
been  <br  seme  month*  beftnt  nilh  many  mouths 
beeidet  those  of  h»  army  to  1111,  and  his  intercourse 
with  the  country  that  furnished  provisions  inter- 
cepted !  but  he  had  the  nc!v;intaf;e  of  naval  supe- 
riority, nnd  could  dra*  sjpptiea  from  the  coast, 
though,  till  Callao  was  taken,  tbe  difficulty  of  lead- 
ing made  the  arrival  of  such  supplies 
At  length  the  garrison  of  Callao  agreed  10 
on  being  allowed  to  johi  La  Semk,  wMdi  s 
ed.  San  Martin  was  thus  in  full  possession  of  the 
capital  and  its  port,  when  a  dispute  between  him 
anil  Lord  Cocliratie,  about  the  division  of  the  insig- 
nilicant  plunder,  caused  the  latter  to  sail  to  some  uo- 
ascertuined  destination,  and  leave  the  commander  of 
the  land  forces  to  aecare  his  conqueA.  He  tbMO 
assumed  the  sormign^,  and  ected  the  pert  of  nn 
absolute  nenaieb,  nnkiaff  in  WoMlf  ibo  legiriaDie, 
judicial,  end  military  power. 

La  Scrna,  ofler  uniting  with  the  garrison  of  Cal- 
lao, retired  towards  the  mountains,  where  he  inter- 
cepted all  commuiiii  .1;  ML  between  Lima  and  the 
mining  district^i,  and  drew  supplies  of  men  and  storea 
ftom  the  countries  in  bis  rear.  Tbe  whole  of  the 
tnainre  captand  In  liina  did  net  exceed  SOOfiW 
deifane,  not  a  lenA  peit  ef  whet  wat  naoally  to  be 
fonnd  in  that  city.  Cochrane  having  carried  away 
tbe  money,  his  coadjutor  was  soon  con)(>ellLd  to 
have  recourse  to  violent  meagures  to  tubcist  his 
army.  He  stamped  paper  dollars  to  pay  hk  troops, 
and  issued  decrees  commanding  the  inhabitants  to 
take  them  m  payment,  A  civil  war  ii  Ihna  esiMaig^ 
which,  as  far  as  the  ktoM  intcU%ettoo  lenebee,  itam 
It  dcobtfnt  If  the  conqnerec*  or  the  eonqoered  are 
in  tbe  went  condMmi.  Whateter  any  no  the  ulti- 
mate issu'  ,  it  irru't  probably  be  a  long  time  before 
tranquillity  can  be  restored,  to  such  a  degree  as  to 
give  thnt  security  to  property  which  if  more  essen- 
tial to  mining  than  to  any  other  of  the  operations  of 
human  industry.  In  whatever  manner  the  present 
coateat  nay  lemlnal^  it  is  not  poaaii)le  to^ooncchv, 
that  In  fiatwre  ^m,  or  any  jMrt  of  Soolh  Atteriee, 
will  be  subjected  to  the  condition  of  a  Spanish  colony. 

8oe  Helm's  Jammm  tkroiirth  Peru,  from  Btie$mt 
Ayret  to  Lima  ;  El  fNMMra  Unirrmal.  par  Kftalla  j 
Feyjrto  Rdacion  de  la  Cuidad  de  TruxUio:  AJercu- 
rio  Pcruidna,  utitl  Giiia  dc  Peru,  pOT  Hipotito  Unan- 

aia;  Uusnboldt't  IVarh;  and  BoenyenMle'e  J^mmmA 
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tribwof  aaiMUt  md  v«|eulila,  with  the  order  of 

ion,  ia 


rhj*ai  Tbb  obfMt  of  Pbytieal  Oec^nqthy  it  to  dMcriba 
eaqgi^br.  the  eztcnwl  atruotare,  form,  tad  ^tpauanc*  «t  the 

oigaBie  beingt 

which  inhibit  to  rarfiiee.  It  oaght  to  oouipreheBd 
a  description  of  die  tolid  part*  of  the  globe,  with 

their  magnitude,  )>o«ition,  and  the  progreuivc  changet 
thej  have  undergone, — of  the  fluid  parts,  conaitting 
of  teas,  lake*,  aini  rivera,  with  their  extent,  inotioat, 
Ukd  geitera]  physical  qualities, — of  the  atniotphure, 
with  the  pbeooroena  it  presents,  including  the  Taricty 
of  climates  and  aeaaona  in  different  r^ion*.  Lastly, 
it  should  embrace  a  genanl  view  of  the  Tartoua 

diMiwti 
or  on  tbe  load* 
tm  reeaatij  begun  to  mmhw  tfw'fena  of  • 

seiencK,  and,  tike  otJwr  braacbet  of  knowledgo  de> 
pending  on  extensive  and  multiplied  obeerrations,  it 
can  only  be  impro»cd  by  »low  degrees.  To  render 
it  perfect,  it  would  be  necessary  that  wo  should 
know  tlic  true  geographical  position  of  every  point 
of  the  earth's  surface,  its  liciglii  above  the  sea,  its 
nie«n  teraperatare  for  every  month,  the  prevailing 
winda,  tbe  annual  and  monthiy  depth  of  rain,  the 
me  of  ofoporatioD,  the  aatnre  of  tbe  rocks,  the 
hat  of  ipnngs,  tbe  peeoliaritiea  of  tbe  soil,  with 
liw  aoiaola  and  vegetablea  which  can  6nd  aourish- 
Mint  opon  it,  OM  an  adiptid  lo  tba  cUaut& 
We  rikooid  kaow  aba  Ibr  oadi  pen  of  tbe  ooeaa^ 
jM  depth,  teraperatare,  general  and  particular  nao* 
tioaa,  and  other  physical  properties,  with  ita  pe> 
Cttliar  vegetabJc  prmluctintis,  :ir>d  cliiiHr-i  of  living 
inbabitanu.  And  to  raue  thm  knuwk'iigt!  to  the  rank 
of  (^ilnsnphy,  cifects  ahould  be  traced  to  their 
causes,  and  the  infinite  variety  of  phenomena  con> 
nected  by  a  small  number  of  general  principles,  by 
the  help  of  which  we  miabt  be  able,  from  the  know- 
ledge of  a  ftw  faeta,  to  ioraa  certain  conduatoaa  re- 
■peeth^  a  moltitode  of  othera.  Though  pbjaical 
MOgrapiif  ia  etill  far  from  thia  degree  of  porfeo- 
Sea,  eilMia  miua  the  loieaee  have  afaready  ealioaU 
ad,  aad  to  wmm  aataat  geaeialiwd.  a  great  ovoh 
ber  of  iatenating  fikCta.  To  oxhMt  a  systematic 
view  of  tfaeae  ia  our  object  ia  the  fbllowing  pa^es ; 
but  wc  think  it  necessary  to  state,  that  we  must 
necessarily  confine  ourseives  within  limita  which 

will  preclude  a*HiMlwi  dairik  apoa  aaj  pe^  of  iha 

tubject. 

Tbe  earth  is  one  of  eleven  spherical  bodies,  deno- 
Biinatcd  planeta,  which  revolve  round  tbe  aun.  Ita 
diataaoe  from  that  lummary  ia  9Si695,000  Eogliab 

dlanad iverfaliiB  ia tweatjr-fbv  baoia. aal'keaa> 
aad  tevoiatkm  hi  866'.  sf.AV  51'.  One  HttriMM^ 
or  attendaat  body,  tiw  nooo,  SI  80  milea  in  dBaneter, 

revolves  rdunJ  the  earth  in  ?<)''.  IS*.  44',  at  a  mean 
disitmce  o<  475,000  £ogliah  miles.    Tbe  relations  of 


the  laws  which  regtUate  their  motions,  belong  pro-  PhjacMi 
perly  to  astronomy.    (Playfair'a  Ouilinn  of  Nat.  Gtognfhj. 
PkU.  l\.  86.  125,  196,  fU.)  Tbe  earth  k  not  a^""^^ 
perfect  sphere  b  iu  fona,  boi  aa  oblMa  tplMi«id|»  or 
■phere  datteaid  at  the  aelw.  Tha'aMOBt  of  tUi 
ceipraiiioB  b  mdi,  that  the  equatorial  diameter 
exceeds  the  polar  diameter,  or  axii,  by  tn-cniv-fivc  > 
miles;  or  the  one  is  to  the  other  as  3li!  to  311. 
The  centrifugal  force  arising  from  the  revolution  of  • 
the  earth  round  its  axis,  which  evidently  tends  to 
dilate  the  cejuatoriaJ  parts,  led  Newton  to  infer  the 
oblate  or  compressed  figure  of  the  globe  before  it 
was  known  by  experiment.    He  calculated  tlie  ellip- 
ticaty,  from  theory,  at       which  is  about  one-third 
greater  than  the  truth.   A  homogeneous  fluid  body 
'  tba  flMd  doaai^  of  the  earth,  and  makinc  to  di» 
lal  NfolailoB  la  dw  naie  tim^  waald,  u  ftet. 


have  the  proportiona  which  Newtoa  snppowd ;  and 

tbe  ellipticity  in  this  case  would  be  a  maximum. 
But  if  the  n  volving  body,  instead  of  being  homo- 
geneous, iiicreabc  in  density  townrds  the  a.'ntre,  the 
coaiprcssioi)  i-i  not  so  great.  Now,  the  experiments 
made  at  Schchailien  show  that  the  mean  density  of 
the  earth  nturly  double  (-f  that  of  the  roc^s  at  ita 
surfaccj  and,  of  course,  the  density  of  the  central  paita 
must  be  still  higher  than  the  mean.  MatbematictoM 
have  demonstrsMdb  thati  were  tbe  density  to  iooeeae 
so  aa  to  be  iofiailaly  gRlt  at  the  centre,  the  cll^ 
tiebj,  io  that  caw  a  nlatoiiBi,  woold  ha  ao  bmm 
Aoa  The  ttraotare  of  the  giobe  ae  to  d«. 
wkj,  to  Ihr  at  oor  kaowlodge  extends,  b  iaianaa* 
diate  between  theae  extreme  conditions ;  mi  atasa 
its  cUiptidty  of  j  is  aUo  intermediate  between  tba 
maximum  and  minimum,  the  circumstance  aliurtls  a 
atrong  presumption  that  its  form  approachcg  very 
nearly  to  tliat  of  a  spheroid  of  equilibrium,  and  in 
all  probability  cnincidcs  with  ilentaeljr.  (FlajrfeVe 
Oudmm,  II.  60,  80i,  304.) 

Thta  aeadariiP  is  strikingly  confirmed  by  the 
pbenoaoaapNaMited  by  tboee  pianeu,  in  which  the 
eoppoaed  CMHa  of  tbe  elliptical  eziaU  in  the  greau 
a*  degiaab  Jaate  aad  Satam.  As  each  of  tbaia 
bediae  Ml  a  dtoaeMr  lea  tbnes  greater  than  that  of 
tbe  earth,  and  revolves  round  iu  axis  in  len  than 
half  tbe  time,  the  centrifugal  force  ought  to  be  far 
more  powerful,  and  produce  a  much  greater  dilata- 
tion ot  the  equatorial  parts.  .Accordingly,  in  Jupi- 
ter, the  cHiplicity  is  one-tourteentli  of  the  Icmger 
diameter,  and,  in  Saturn^  where  the  effect  of  the 
oeairifugal  force  is  aided  by  the  attraction  of  the 
ring,  tbe  eilipticity  urt^rTt  to  ooe-eleveoth.  (Flajr- 
fair's  Out.  11.  179.)  ' 

Wobavofood  laMoo  lacoedade,  that  whatever 
aaawi  gan  thbebbteggata  to  thagloba,  thw  have 
•Slid  oDoo  tbe  solid  aa  well  as  tbe  flaid  Mita.  Ilioivb 
the  had  and  water  are  unequally  diatilbied  iwar  tiia 
two  hemisphere'!^,  the  Koil,  in  a  general  pohit  ofliav^ 
ia  as  much  elevated  at  tbe  eauator  aa  lOMedi  tha 

pdM.  But  abm  iba  aqoMorW  s«gto»  «> 
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Phyiicui  twdve  miles  farther  from  the  centre  than  the  parU  at 
Gtdgn^f-  the  polo,  it  is  cviilcnt,  that,  bud  the  st  a  only  been 
^"^^^''^^  tubject  to  the  aclioo  of  the  centnfuaal  force,  the 
torrid  looc  mu«l  have  been  completely  subiner^'eii, 
and  the  polar  regions  left  entirely  dry,  and  rising 
many  miles  above  the  level  of  the  waters.  The 
ocean  mittt,  ia  fact,  have  formed  a  broad-tod  dtto 
rone  rotind  the  e<]ualor,  separating  the  two  eOUtU 
nenis  encircling  tlie  pok-s ;  of  which  eoRtioenta  a 
very  small  part  mily  would  have  been  habitaMe  in 
consequence  of  the  eii  vation  of  the  rfoil.  The  fi(;ure 
of  the  globe  afford*,  Uicrelore,  evidence  of  consider- 
able weight  in  favour  of  iu  original  fluidit)',  and  it 
Mgatim  the  tit*,  that  the  eertb,  at  the  period  of 
iu  ooMoHdaiioD,  bad  •  dIArcnt  axiafton  whath 
has  at  preient  ^  ' 

Otnmtj.  The  prececalon  of  the  equinoxes,  and  the  nulatttm 
of  the  earth's  axis,  indicate,  in  the  opinion  of  I  i- 
place,  that  the  density  of  the  fylobc  increuseit  lonards 
the  centre.  Mr  C'avendisli,  from  some  expt-riments 
with  leaden  balls,  estimated  the  mean  density  of  the 
earth  at  5.48.  {Phil.  Tram.  Vol.  L.K.XXVIII.  469.) 
But  the.calcttlatioii  nraat  to  be  depended  00  ia  that 
fiionded  on  the  experimenta  at  8cfaehalUee,  'i(bidi 
give^  the  mean  density  equal  to  4,71  (Playfair's  Out. 
II.  320),  that  is,  about  4-f  times  the  weight  of  an 
equal  bulk  uf  water.  As  the  density  of  the  rocks  at 
the  surface,  which  docs  not  escceed  9,5  or  9,?,  is 
much  lower  than  the  mean,  it  follows,  that  the  den- 
aitjr  of  Ute  central  parta  miut  be  much  higher,  if, 
for  Iwiance,  the  exterior  rodfs  with  which  we  are 
acquainted  aJiOttld  IbnD  aahatt  of  500  milea  in  tbiefc* 
ness,  the  parta  whliin  this  ihell  would  require  to  ha«e 

an  avera^^c  specific  j^r.ivily  of  ',8  to  produce  the 
mean  deiwity  of  4,7  lor  the  whole  man.  L>ipluce 
thinks,  however,  thnt  tlie  etiaiif;e  in  density  is  not 
audden  but  progressive,  and  that  it  is  probably  the 
effect  of  concentric  and  elliptical  beds,  of  increasing 
deoaity,  diimosed  symmetrically  round  the  centte  of 
grarity.  (Daubuiaaoo,  Traiti  de  Geogwme,  Cbap^ 
I.)  This  disposition  wooid  naiuraiiy  tiute  place  ie  a 
mass  simultaneously  fluid.  And,  in  fact,  die  lowest 
rocks  with  which  wc  are  nequninted  have  generally  a 
greater  specific-  gravity  than  those  which  lie  above 
them.  The  only  con^iderahle  class  of  mint  ral  sub- 
atances  known  to  ui<,  which  have  the  high  density  ia> 
,  ftned  to  exist  in  the  centialparu  of  ne  ijiAs,  are 
the  metala  aod  their  ofea.  Tlua .  dreuntMoiea  maj* 
/  perhaps,  authorhe  n  eoiiJeelttre»  that  thcae  atdmanoca 
occupy  the  inti  rir>r  tS  the  earth,  and  that  the  metal- 
lic repositories  found  in  the  outer  crust  consist  of 
minute  portiona,  aeputatad  and  caat  op  from  the  ocn- 
tral  mass. 

Geoii^al  It  would  be  foreign  to  our  purpose  to  enter  into 
:«ti«eiiin,  Uie  disputes  which  divide  geologisu.  Conceiving 
that  (h0  principIeK  of  geology,  at  the  present  day, 
art  to  he  eoaaideied  aa  little  better  than  pnHaiaoali 
we  aball  recur  to  them  as  sparir-gly  a«  poatibleu '  Of 
the  central  nucliug,  as  already  stated,  we  con  know 
notliing  but  by  inference.  Tlie  outer  crust,  how- 
ever, lici  exposed,  in  part,  to  our  view,  and  the  nia- 
i«riali>  of  which  it  is  formed,  SO  far  as  we  are  ac- 
quainted with  them,  contiat  of  /our  great  classes. 
1.  Those  roeka  which  oeitber  ooaiaiB  any  anioMl 
■mr  vegetable  nrnht  liimmim»  aar  am  biimfs- 
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ed  with  rof^  which  do  eODtatn  diea,  and  are  diere-  _»nied 

fore  lerrtu  J  primitive,  or  primary,  an  having  been  ^*'jiU^*^ 
formed  beture  the  existence  of  organise^d  beings. 
'J'lie>e  are  grnniie,  ;;nei>.^,  mica  slate,  and  clay  slate, 
which  occur  abundantly  in  all  regions  of  the  globe, 
with  quartz  rock,  aerpentinc,  granular  limestoo^ 
Ac.  which  oeenr  nata  ipariogly.  Theae  Acka  ne- 
w  ooatam  oi^io  renauw,  ead,  tiU  lately,  were 
aopposed  never  to  cover  rocks  coatainiog  them  :  but 
a  larger  experience  has  shown,  that  this  drcumalanoe 
does  not  hold  true  entirely,  even  of  granite  iu<ielf. 
(Daubuisson,  II.  226.)  2.  Hocki  coatainiiig  orgaim 
reoiuinti,  or  generally  associated  with  other  rocks  in 
whidi  such  subataneea  are  found,  and  wtuab*  aa  hev* 
ing  been  formed  petit rior  to  the  existence  of  OfgBF 
Bind  bai^a,  are  termed  teeondaty.  TheatMtgNgp> 
wadce,  sandstone,  lioiestone,  and  gypsum  of  Ttrieo* 
t-mt!",  ^Inre  rinv,  u'.tli  CLUa'n  -['tciiji^  of  trap,  and 
they  are  found  lying  above  Ui.;  primary,  or  older 
rocks,  a.  Above  these  secondary  rocks,  beds  of 
pravel»  sand,  earth,  and  mo&»  arc  toundj  whicii  Imve 
EiOB  termed  (dluvial  rocks  or  farmttwtt.  4.  The 
nana  «f  voteitme  fwm^ttm  haa  bean  fgnvk  to  beda 
of  lata,  teorfae^  and  ether  tMllar  thraim  eot  atcer* 
tain  prioia  of  the  tacib'a  wKfim  hj  mbitiiueaB 
fire. 

A  very  dbtinct  arrangement  can  be  traced  among  .<rTsnfi». 
these  rock»,  though  ihcy  present  a  confused  appear-  S?'"^*' 
ance  to  the  eye  00  a  first  view.  Where  those  of  the 
primary  and  secondary  classes  are  exposed  together, 
the  graniif,  which  generally  exists  in  unatratifie<l 
■Mtaea,  la  feaod  alataat  iofanaWy  under  ail  tiw 
others ;  aikr  yet  it  alto  oceupiee  the  highest  pbiola  of 
the  curlh's  surface.  The  gneiss,  v»l)icii  is  merely  a 
stratttied  granite,  lies  next  it,  iJiun  the  tnica  siiale.theft 
the  day  ktate.  The  primary  limestone,  trap,  serpcn- 
tiue,  Ike.  lie  in  occasional  iieds  intermixed  with  titese. 
And  above  all,  the  primary  formations  are  grey  wacke, 
iBDditnBB,  and  other  aecondary  rocks.  Fartaer,  the 
prioMiy  rocka  are  in  general  -highly  crystdUm  in 
tbdr  Btrocture,  and  at  the  points  where  tln-y  are  ex- 
posed to  view,  arc  found  standing  on  their  edges,  or 
inclining  tu  the  horizon,  seldom  ut  a  less  angle  than 
+,50.  The  secondary  rocks  again  have  raliiur  the 
appearaiu  e  of  mechanical  dcposite*  ;  they  occupy  a 
more  horteonial  position;  and  their  upper  edg»i 
or  ouleoings,  are  generally  found  at  a  lower  lefel 
than  Uioee  of  the  prinaafj  claaa.  Oa  theae  facta, 
geologiils  have  feimded  certain  genera!  iwnefariom. 
rroiii  the  (iblate  spheroidal  figuri-  rf  rhr  p'  lbi  and 
the  arraiigenjCDt  of  its  superior  lumtral  raiisees  in 
bcils,  or  strata,  they  ats^ume  that  the  whole,  or  at 
least  the  outer  crust,  was  at  one  time  in  a  fluid  state. 
llMt  the  central  nucleus,  of  which  we  know  nothing, 
is  encompassed  round  and  rooud  by  a  coat  or  ibeU 
of  granite,  wUdi,  erystalliaiDg  Awn  a  fluid  Stale  hf 
tba  fene  of  a  Mroog  affinity,  has  assumed  a  very  ir- 
regular 6giu«,  shooting  up  into  elevated  cones  or 
ridges  at  some  points,  which  form  (he  t  alnl  im- 
roits  of  mountams,  and  sinking  into  va.st  cavttiet  many 
^llle^,  or  dozens  of  iniks,  below  the  prefent  surfaoo 
at  others,  i'hat  the  gndss  cryitalliaing  next  in  or- 
der  was  deposited  above  the  granite,  covering  all 
the  lower  partt,  but  Icaeii^  the  oiflot  derated  pasaM 
of  the  gniaite  bare.  That  the'iaica  and  day  data 
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Pfcr**'  "frc  tlopo«5tcd  in  a  Iom  perfect  state  of  rrystalliza- 
'~v^p''^  tion  above  tbe  goeij»e>,  luid  in  b«d«  iittitcj'  less  iiK'Un- 
v*^ed :  that  the  older  data  of  aecondary  rock*  o!  h  loui- 
pMition  more  awcfaaoiciil  than  ch«tniral,  were  (ben 
4lpiiBited  abov«  th*  mica  and  clay  slate  ;  the  newer 
memiMtj  racks  igMn  abate  Uw  oMar,  in  •  pmtioii 
ip|ira«diiiif  oMifv  mad  man  to  Uw  ImriMala),  m 
their  .nnicture  became  lew  cri  »t:ill;i'if  ,  M.d  otcupy- 
IK^  a  lower  HiitJ  lower  level,  m  that  tlio  tdgcs,  or 
outgoing",  of  tiio  oI[l<  r  rucLi>  art-  tilwuyj  Ktunil  rising 
above  one  another,  aa  you  advance  tVoin  low  plains 
to  tJiL-  fuomiita  of  tnouniatns.  It  i*  thus  kuppoaod, 
that  tbe  gaaiaa  aod  other  atiatified  prinunry  rocks  oro 
fiMod  in  bed*  Marly  rartM,  bwuiM  v«  rco  them 
•■If  it  thaw  poiato  where,  resting  on  the  elevated 
eraata  oftfiafliiidanMmtal  granite,  tbcy  break  through 
the  iituonilary  fomi8ii<m!i ;  hut  tliat,  if  we  could  pe- 
netrate through  the  niam's  ot  sandstone,  limettonu, 
\c.  which  cdvcr  them  in  k'v»'l  hituatu>ns,  ut-  nhould 
6od  tbcm  tb«re  iii*o,  uud  i^iog  in  hori/oiitai  poai- 
liOBB  above  the  granite,  tariher,  nc-  toe  how  the 
dapoailioa  af  tba  HSumait  IbtBaiioai  braugbt  llw 
aarth  naarar  mnA  namt  to  tbaatata  fai  wbiob  «e  find 
it.  The  deposition  of  the  granite,  we  may  suppose, 
left  the  surface  divided  into  profound  catities  bound- 
ed or  broken  by  ridges  or  pinnacle*  u  ith  steep  sides, 
oo  whicb  few  order*  of  aiiiisiU^d  bt'itigv  wuulU  liavc 
existed.  Tbe  stratified  primary  rocks,  deposited  on 
the  bottom  and  sides  of  these  cavities,  filled  them 
ki  part,  the  older  secondary  rocks,  filling  down  io 
leaa  inclioad  atfMa,  ndmetA  tlm  ine<|ualtty  still  far* 
iber;  and  tlw  ite««r *a«OtMtar)'  rr,ck«,  subsiding  ro*> 
cViav.icallv  ill  Klritta  iiearly  liun/.oiital,  nude  tlie  n:r- 
face  .ifSuaic  a  toitrabiy  even  and  rej;uliir  appearance. 
I-a>t  of  all,  the  nia>.re»  of  graiei,  sar.d,  eartii,  marl, 
and  otJicr  alluvial  matter,  ttiiiiig  up  the  smaller  cre- 
vices and  hollows  left  by  tho  newest  rocks,  smooth- 
•d  die  aorfiicc,  and  prapand  tiia  aartii  for  the  nou* 
rnbaiicM  of  vegetable  avbttaaeaa,  aad  iba  habitalioo 
of  animated  beings. 

VN  c  give  this  outline  of  the  ttnicturo  of  the  globe 
•cccrihri";  to  the  princi|ile<  of  W  erner  ;  because, 
Utougb  It  canuot  be  easily  recoocited  with  all  tho 
facts  now  known,  it  explains  the  general  disposition 
of  the  parts  of  the  earth's  aurface,  better  than  any 
other  tJtat  can  be  givao  is  a  small  compass.  Of  tbo 
iiOdificarinoi  lata^  suggested,  tba  foUotriag  it  ir«r« 
thy  «f  notice.  The  great  sfHuo  whtdi  the  ttratiflad 

primary  rocks  occupy,  compared  witli  granite,  and 
the-  fact,  that  thi'  lormor  sometime*  preserve  the 
kAme  direction  and  dip  unakertd  en  both  ndts  ot  a 
granite  mountain,  have  led  some  to  consider  the  lat- 
ter Bot  as  tbe  fundamcnul  rock,  but  Mtkar  aa  CXiK* 
ing  b  krge  kemeia  or  iaolated  masses,  wMeh  an 
atock  in  among  tbe  strata  of  the  primary  ichiataa, 
without  affecting  their  dip  and  directii>n.  The  schis* 
tua  again,  instead  of  bemg  in  coats  wrapped  round 
tiic!  granite,  is  6.upposed  rather  to  ausct  »  f^/uamose 
Mruttiire,  or  to  he  disposed  in  a  mntinued  order 
like  the  kcaleg  of  a  fish.  (incis.~,  mica  ,'<late,  and  ciay 
alatc,  may  be  conceived,  on  tliis  hypothesis,  to  be 
diapoaed  io  atrata  aiar.ding  uut  edgewayt:,  and  alter- 
aaliiic  with  oaa  aaotber,  aU  roand  tba  globe.  The 
teg*  Mlvat  left  in  the  aur&oe  by  tba  irregularity 
of  tba  OTMattiaatiaB,  or  pfodaoea  tj  tho  wenriag 


away  of  the  softer  rocks  (the  mica  and  clay  state,  y^nal 
the  more  destructible  rocks,  being  generally  found  in  **'^g^''y^ 
the  lowest  situations,  and  the  more  enduring  gneiss,  ^"^v^^ 
with  lU  keroela  of  granite,  in  the  highait},  are  filled 
up  by  newer  livnattions,  sometimea  ia  conformabk> 
potitioDa,  bat  iMro  ftcqoanti/  Ijring  o««r  tbe  enda 
of  the  older  atrata.  In  thb  plaoi^  it  ia  enou^  to  ' 
have  mentioru-(!  these  oplaiMia»  widlOItt  attwnptiiy 
to  discuss  their  menu. 

The  phenomena  of  geology  ►hnw,  that  the  original  ('lanijo  en 
formationof  the  rocks  baabeen  accompanied,  in  nearly  ^  Su'l^cc. 
all  its  f Uges, by  a  procesa  of  waatc^  draajr,  and  recena- 
position,  llie  rociw,  aa  tbajr  ararawoonatfciy  d«po> 
sited,  were  acted  opoa  bj  air  aod  water,  bant,  Ae.  bvo* 
baa  into  fnnmanta^or  worn  down  into  graint,  out  of 
which  now  ttrau  wm  formed.  Thus  the  dWnte- 
grnfed  materiiil>  the  oli'cr  rorks,  reunited  by  a 
ceiuent,  con>titutf  those  ttrata  ot  greywatk^,  con- 
glomerate, and  old  red  tandstmie,  which  tkirt  the 
prioiary  mountains ;  tlie  debris  of  the  Kcoodary 
rocks  are  found  aggregated  in  tbe  aUM  wty  lata 
bada  of  bcooeia,  tufa,  and  nower  coaglonwrate ;  a 
iaige  portifln  of  the  spoils  of  tbo  ibrte  and  trap  radcs, 
both  old  and  new,  in  a  stale  of  great  comminution, 
are  spread  over  the  surface  in  beds  of  clay  ;  and  a 
still  larger  portion  of  tiie  *|M>iLs  ot  the  quartz  rocks, 
form  those  immenic  beds  of  sandstone  and  loose 
d.md  uhieh  co\er  w>  great  a  portion  of  the  dry  land 
and  tbe  bottom  of  the  sea.  Lven  the  r>ewer  second* 
arjr  foeka,  ainea  tiwir  conaolidation,  huve  been  anl^ 
jaci  to  fiaot  dMMM*  of  wKicb  voiy  diatioct  moan* 
neota  remah.    Thtw,  we  bave  arable  ramntaim, 

which,  from  their  struc  ture,  ran  on!)  he  cnr.-idercd 
ojt  remnants  ol  great  forniutions,  or  of  great  ct.ntj- 
nents  no  longer  in  exi.-^tence.  Mount  .Meiiiner  in 
lle«i*e,  six  nuk'a  long  and  three  broad,  rt*es  .ibout 
600  yards  above  its  base,  and  700  above  the  .sea^ 
overtopping  all  the  neighbouring  hills  for  40  or  50 
miks  round.  The  lowest  part  of  the  mountain  coa> 
aiau  of  the  aame  shell  Umntooe  aod  nodatoae  which 
exiflt  in  the  adjacent  country.  Abore  Itieae  are, 
first,  a  bed  of  saiul,  then  a  bed  of  fos.sil  n  ood  100 
lect  thick  at  ^unje  poinii^,  aad  the  whole  is  covpr-  ' 
ed  by  a  moft  of  b.iKail  ,'iOO  It*  t  in  iicight.  On  con- 
sidering these  facts,  it  i»  iranogiible  to  avoid  con- 
cluding, that  thia  mountain,  which  now  overtops  the 
noigbbounag  ooonti]p»  ocoqued,  at  one  time,  tbo  * 
bottom  of  a  eathy  in  tho  midrt  of  Ugfaer  lands. 
The  vast  ina»8  of  fossil  wood  could  not  all  have 
grown  there,  but  mu»t  have  been  transported  by 
water  from  a  more  elevated  surface,  and  lodged  in 
wlmi  was  then  a  hollow.  The  basalt  which  cover* 
the  wood  must  also  have  flowed  in  a  current  from  a 
higher  aite^  but  tbe  toil  over  which  both  tba  wood 
and  the  baaalt  pataed  has  baBD  awept  away,  leaving 
titia  noantaia  aa  a  solitaij  mmaorid  to  altaat  ila  ■ 
exirtence.  Tho»,  also,  on  the  iddo  of  Mount  Jara, 
next  the  Alps,  wlare  no  other  mountain  interposes, 
there  are  lound  vast  blocks  oi  granite  (fome  of  1000 
cubic  yurdht  ut  tlie  height  of  more  lliaii  '2000  ieet 
above  the  Lake  of  (_>t!n<:va.  liieiie  blocks  are 
foreign  to  tbe  rocks  among  wbidi  they  lie,  and  have 
avidcnUy  come  from  tbp  opposite  chain  ,  of  the  Alpa ; 
but  the  lead  wbieb  ceaatltntad  Iba  inclined  plana 
over  whicb  tbqr  m»  rolled  or  traniported,  baa. 
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Pbyiietl  been  won  away,  tad  the  valUy  of  la««r  SwitMT- 

Ceography.       with  iutak^  now  occupic«  its  place.  Trampoit* 

'ed  maises  of  primitive  rocks,  of  the  same  dcBcriyitinn, 
are  found  scattered  over  the  north  of  CiLTi;  iny, 
twbich  Von  Huch  ascertained,  by  their  characK  rv  to 
'  to  tbe  oMantaiiu  of  Scaadinavia:  and  whicti. 


M  «•  ifftowh      mmi  of  die 

■oltd  rock  lonnaliora.  we  find  InnMiiitiiit,  pbocc,  \ 

nnrl  nthnr  cetaceous  nrn!  mammifcroui  Bca  aniinaUy 
vHth  mint  bird».  A!jLi  m  ttie  neveat  of  these 
tormations,  we  find  t;u'  n.  ii  amg  of  berbivoroui 
iaod  aniiBaJa  of  ejitioct  species,  the  paleotherkim, 


tfwnranb  GIRJ  «B  back  to  a  fwriod  when  an  elenued  anaplotberium,  Ac.  and  of  birds,  with  aome  freih 
cBitfiiMm^  qeeanioa  the  bMtn  of  th*  BaUiOt  oan*  waur  diaUa.  lo  tba  towaat  bada  of  looae  aoil,  lad 
nected  Stxaaj  with  Norww.  (DwifciilMoo,  4%Mf  .  I.  is  patt  boga*  ai*  foiMid  the  leowiea  of  the  elephaaW 


Sasoi^  _         .  _ 

tSQ.)  rfaboeeNa»  hitpopoiaaiai^  dk,  &c.  of  different 

At  the  preaeot  day,  we  aee  rock*  worn  away  by  ciea  from  thoae  which  now  exitt,  but  belonging'  le 


the  action  of  rivers  and  the  sea,  or  crumbling  dowu 
by  tbe  agency  of  air,  heat,  moi&ture,  nnd  fru»t :  wo 
■M  saoda  thrown  up  by  the  ocean  ot  otiier  poiota, 
«mI  canied  by  wioda  o?er  tbe  fac»  of  the  continent  i 
wm  find  new  binds  forming  at  the  bottom  of  lakea 
and  the  BBoath  ofrifen  i  we  find  beda  of  aolid  mm^ 
ter  thrawn  out  by  volcanoes,  looae  aand  a^tutiaated 
into  bard  rot  k       ihc  tho-n?  of  the  sea;  and  new 
■tony  deposits    t  inning    b)   Ctiicareous  solutions. 
Can  we  alirilu'vi  tiiL  great  ciiangee  of  which  we  see 
traces,  to  the  saise  causes  which  operate  these  etfecta 
under  our  eyes,  or  hawa  mirier  agenu  been  em 
ptayad?   Thcaa  ava  questions  which  gaoiogiata ' 
■ot  yet  been  aUe  eompletely  to  raaobt, 
winch  it  is  not  necessary  here  to  oiter. 
OffMic  He-    But  the  moat  interesting  neroorials  of  the  past 
ami        history  of  the  globe  are  supplied  by  those  myriads 
ot  retuatiia  of  organised  bodies  which  exist  in  its 
outer  crusts.    lu  these,  we  find  truces  of  innumer* 
aUe  erdets  of  beings,  existing  under  difierent  dr- 
eaaialancaSy  and  succeeding  one  another  at  distaat 
epochs,  varying  thnragh  miUt^lwl  changaa  of  forait 
yet,  even  hi  their  moat  diMimilar  appearaooei*  ex> 
hibiting  a  couitant  analogy  to  one  another,  and  to 
il»e  organistd  bodies  which  still  exist.    What  is  not 
less  interesting,  the  varietiea  in  the  character  of  these 
«itinct  beings  are  not  capriciously  distributed,  but 
correspond  pretty  distinctly  with  the  order  of  their 
poskioo.    Thus,  as  we  pass  from  the  oldest  secead' 
■ry  femaiions  to  the  newest,  we  find  the  fofmi  of 
the  anhnal  aad  Ttigatable  waini  aMmiaeinog  non 
and  mora  to  tbaae  of  the  Svhif  bodies  which  sow 

<  tlio  surface  ;  so  that,  while  thv  ir.o't  nic'cnt 

are  but  faintly  aiticd  by  a  few  gem  r^l  (  Imiacttirs 
to  the  present  animal  and  vegetable  ir  b  s.  the  moat 
'  recent  can  a(»rcely  be  distinguished  iroQi  them. 
It'  we  examine  the  secondary  rocks,  beginnfaig 
vidi  the  Diotfc  aadant,  the  first  oripwic  remawa 
vhieh  pifeant  thaaudvaa  are  those  of  aquatic  plaati 
and  large  reeds,  but  of  species  different  from  oars. 
To  these  succeed  madreporea,  encrinites,  and  other 
aquatic  zoophytes,  living  beings  of  the  simplest  forms, 
wbich  reaiaiu  attached  to  one  spot,  and  partake,  in 
some  degree,  of  the  nature  of  vegetables.  Pustt  rior 
to  these  arc  orlhoceratites,  ammonites,  and  other 


the  same  genera.  Lastly,  the  buaes  of  species  which 
are  apparently  U)«  same  with  those  now  existing 
alive,  are  never  found  except  in  tbe  very  latest  ai- 
Juvial  depositions,  or  these  which  are  either  formed 
in  the  sides  of  rivers,  the  bottoms  of  ancient  lakea 
aad  aauahaa  oov  dried  minpaat  hed^inihoftH 
snraa  and  catiiBaof  oertalinecha,  oraliMoB  dipdM 
below  the  present  surface,  in  nlaces  where  they  may 
have  tiKfu  overwhelmed  by  debris,  or  even  buried 
by  man.  (Cuvier's  Essay,  ^.  J  j,  Daubuisson,  I.  3G2.) 
Uunum  bones  are  never  found,  except  uaong  those 
of  animal  species  now  living,  and  in  situations  which 
ogiata  ha»o  shew  that  thw  hate  beoDft  oMoparatively  ipeakingp 
t,  and  tailo  rcoanily  dcpoMled* 

Wnm  these  phaneaNa*  ere  we  led  to  Mir*  thai 


reehs  now  hnned  at  a  great  depth,  eettttitated,  ai 

one  time,  the  surface  of  contii  cnt-,  nr. J  tlii  si  :it  i  f 
organic  Ufci  and  that  tuanj  ard«ri>  &1  bemgb  i.uvu 
been  called  into  existence,  and  afterwards  destroyed 

5 great  revolution^  which  introduced  new  ciaasea 
nuneral  depoaitl^  aacempaoied  with  new  iribea 
of  orf^anic  beings  i  «o  lao  fivthaE,  that  among  the 
variety  of  vegetable  Bad  aaina]  form  which  peopled 
these  successive  continents,  aquatic  plants  and  ant< 
mals,  which  appear  the  earliest,  show  that  tbe  sur- 
face was  long  covered  with  water.  The  appeursnce 
of  amphibious  animals  and  reptiles  «t  a  later  period 
indicates  the  first  existence  of  dry  land ;  but  long 
posterior  to  these,  and  among  the  noweat  of  the  solid 
MCtot  wo  Sad  htrbivorous  quadrupeds,  which  sho«rs» 
•0  fiur  aa  our  present  knowledge  extends,  that  i(  mO 
only  at  a  laie  period,  speakmg  geologically,  that  Aa 
earth's  sutULu  was  clothed  wiifi  "iLrbLi<:L\  mut  rea- 
dcrcd  in  otlier  rcBpectsanaltigous  u  iilui  it  pre- 
sent. We  find  also,  that,  atnce  the  surface  assumed 
this  Corm,  it  has  been  subjected  to  at  least  two  great 
caiiMirophes,  apparently  by  irruptions  of  tho  nuiarai 
ThiM  the  hmi  iwaaina  of  the  bcrhi«oi«M  wim^ 
BumA  in  tho  Parb  gyimua  (the  poleodiavioB*  dtt.) 
are  covered  by  deposits  contaiiung  sea-sliells,  and 
are  not  found  again  in  any  beds  nearer  the  surface. 
Hence  the  waters,  uhet  the  irruption  v,  \.'u  h  dr  ^iroy 
ed  these  animals,  had  again  retired  ;  und  upon  tti« 
new  continent  thus  left  dry,  we  find  tiie  remains  of  a 
diffisrent  race  of  herbivorous  quadrupeds  (the  cle- 
mollusci.  still  very  aimplo  in  their  forau,  and  entirely  phant,  rhinoceros,  &c.),  of  species  which  are  aJ^so  cx< 
dtforent  ffOB  any  aaiaiab  now  known.  After  thaie  tia6t.bwt  allied  to  the  aouaiingraoi 
•Oflw  fishea  appear,  and  plantSi  wwitfMiog  of  bama 
boos  and  ferns,  increase,  but  still  different  from  those 
which  exist.  In  the  next  perioil,  aloog  with  an  in- 
creusioi;  number  of  extinct  species  of  shells  and 
tishes,  we  hrst  meet  with  amphibious  and  oviparous 
quadrupeds,  such  as  crocodiles  and  tortoises,  and 
reptilaat  »  MtpeatSi  which  ihov  dhtt-dir  hnd 
10 


ired  by 

,  w!i:ctl 


i.l.istiirire.^ , 
cu  haii  occasion- 


oharaeten.    These  ainnals  are  i^wii  covered 

loose  £:jil.  Irittrmi Ted  with  nniii;iu 
shows  ■li.il  ii  iiLvv  irruciLiou  ul  llic 
ed  tlu  K  t  1  11  r  j  iiitjal  destruction;  and  when  ilic 
waters  retired  once  more,  the  land  had  been  left  dry, 
as  it  now  exlita;  tot  the  only  class  of  anii 
abovo  tboN  m  ^UMtian  bakuig  (o  the 
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I'wBg  on  the  iurface,  aod  are  found  in  tituatioas 
vh«re  thctr  appearaaca  k  CMHy  accounted  for.  It  b 
'  aooi^  Ibm  iMt  that  tb*  nnaiaa  of  tbe  huatt  i| 
dn  we  fSNind  t  md  no  fwtffc*  of  aoj 

gout  to  man  in  atructare  htm  Bfer  bwi 

•mon^  older  deposit*.  • 

From  an  atlontue  cot)-iil<T.il!  >fi  nf  ihi'  plicnomcna 
now  relierml  lo,  w«*  jkro  to  conciudr,  ihdt  iliu  up* 
pearance  of  man  upon  tht-  fare  of  the  globe  it,  geo< 
iogkwiiy  speaking,  a  very  recent  event ;  before  which 
the  Cttrth  had  been  inhabited  for  thouMnd*  of 
y9mt$  bf  Tviaua  tenlioa  of  phnta,  and  trilica  of 
mmMib^  which  had  hem  imtnjtd  aiui  rraewiecl 
ii  a  long  series  of  8iiccts?ion».  r.-irilu  r,  ttie  re- 
searches hitherto  madu  favour  the  suppoiiiion  that 
the  tribes  of  living  bfing^  cxi^lmg  at  each  rpocd 
were  not  a  riMunant  of  tha«e  deatroyed  by  the  pre- 
ddhtg  revolutioo,  retaining  tho  saioe  forms,  or 
dMBged  and  moMtd  bj  exionitl  ctiWHt  but  rttber 
•  now  creitiaa»  ad^l«d»  w«  anjr  prMoine,  to  tho  nl- 
lered  situation  of  the  surface.  It  is  possibte,  but 
rather  improbable,  that  the  present  race*  of  animals 
may  have  existed  along  with  tbe  mastoJon  of  Ame- 
rica and  the  manimoth  of  Kuasia;  but  wc  iire  ulmo«t 
certain  that  ihi-y  diJ  not  exist,  at  least  ii^  ilia  part  of 
the  globe,  with  tbe  precediog  cnk  r  of  beings,  the 
piloodicrium,  snaplotbcrioHit  &c.  The  continnul  ap- 
piMoboi  which  tiM  BMMr  snkis  of  foasii  aiuMla 
•take  hi  dieir  fbma  to4baN  anw  liviag  can,  tber«> 

fore,  only  be  ri  -  r  '.  •A  m  a  prOof  that  t!ie  el.'niutf, 
j.iil,  .iml  tircuii^^ui.icea  to  which  the  rnture  of  tlie 
extinct  *pecics  wa.s  ailnptci!,  npproaelieil  more  and 
more  to  iboae  under  which  animai  life  exists  at  tb« 

At  new  ordera  of  beiiiga  have  been  introduced  at 
aadk  diaogOi  aad  dlO  oioat  perfect  bave  apfMOicd 
the  last,  hare  we  any  reason  to  believe,  from  tho  000* 
sideration  of  these  phenomena,  that  some  future  Von* 

Tul'ion  of  nature  miiy  bury  the  present  races  of  men 
and  aiiiiuak,  and  u«her  in  n  new  creation,  of  a  still 
more  perfect  kind,  over  which  sotne  intelligent  be- 
ing, of  a  higher  cla«»  thim  man,  may  preside  ?  Wc 


log,  a 
thSik 


not.  The  great  rcvolutiooa,  which  imvc  to 
oAen  ovorwholoiod  and  aaw^fooptod  the  lace  of  the 
globe,  seen  to  have  been  continnally  deereaiing  in 

tlie  m.T«rnitude  nf  their  effect*,  from  those  wliich  ile- 
jiiisited  tlie  ra^t  musses  of  the  primitive  rock-*,  to 
'.hose  which  left  behind  thcni  the  I'ari*  gypsum  anil 
Other  superQcial  bed».  like  a  slight  sediment  in  tlic 
cavities  of  preceding  formations.  They  may  be  cora« 
ftndt  in  fact,  to  tbe  oaotioM  of  a  pcodttlum>  which 
deacrib^e  a  aaadlar  arc  at  each  vfltfation,  till  it  ultU 
mately  setilee  in  a  atato  of  reat.  Tho  progressively 
diminishing  extent  of  theae  toeceMive  changes  give 
u*  reason  lo  believe,  that  the  system  of  our  globe  has 
D«arly  reached  this  Jtate  of  repose.  Perhaj**,  with- 
out an  improper  licence  of  conjecture,  we  may  ex- 
plain tbe  phenomena  wliicti  the  pa«t  history  of  tbe 
globe  preseata,  by  tunpo&iog  that  the  Deity,  havhig 
~.  that  atata  or  tho  caith'a  autface  which  wa 


now  witness  the  best  adapted  for  man,  and  having 
considered  a  long  series  or  dianges,  such  as  geology 
reaeala  lo  na,  the  fitteat  ncona  of  bringing  it  to  thia ' 
•tiio»  did*  from  tho  Unpnlio  of  that  beaevoteaca 

which  has  peopled  every  leaf  with  sentient  beings, 
create  tribes  of  living  creatures  at  each  succesatve 
epoch,  adapted  to  the  cxistiNi:  order  of  things,  and 
tenuinating  with  it.  Nor  i»  (Uere  any  thing  in  this 
conjecture  inconsistent  with  revelation.  It  has  been 
allowed,  that  the  word  "  day,"  in  the  Meeaic  account 
of  the  creation,  may  mean  a  periad  of  fadeinile- 
longth;  and  nothiog  mora  ia  tuciaaaiy  lo  veoioeo 
every  eaiential  diSeaily.  Cuvier  dcdaert,  from  cer- 
tain  pro;;re.*sive  chaogea  on  the  earthV  surface,  as 
well  as  fruiii  the  concurrent  tradition*  of  many  na- 
tion.", that  tliefii>t  iippearance  of  man  on  the  lace  nf 
the  giobe,  or  at  least  the  rcTien  al  of  the  human  race 
after  some  great  cataatrophe,  eunnot  be  referred 
to  a  period  tether  back  than  about  £000  or  6000 
yoara  freaa  the  preaent  thne.  {Eauy,  Seei.H.)  The 
reaeflrcbee  of  ocience  in  this  respect  afford  a  striking 
confirroatkm  to  the  testimony  of  the  sacred  hiato- 
rian. 

Tlio  eni'th'^  surface  may  be  divided  into  dry  land  V•rictMso^ 
and  submarine  land.  The  dry  land  consists  of  highdttf 
country,  that  is,  of  mountains  and  hills,  with  the  eie* 
vated  valleys  between  them  ;  and  of  low  oonatty/or 
iho  extonaive^aiaa  which  lie  at  the  1^  of  the 
Moontalna.  The  aea  hea  alto  iia  plaioo;  nioanialiia, 
and  valleys.  High  or  .Mphie  country  somefiuics  de- 
scends lo  the  sea  by  n  fiiccefS)on  of  valleys  below 
one  another,  sometimes  by  one  larpc  plain.  I^levBted 
and  extensive  plains,  however,  with  oppc»tto  declivi- 
ties, do  not  terminate  in  one  another,  but  are  almoat 
ahrnra  divided  hjr  land  of  a  tnountsioona  character. 

Sngle  detaebed  monotatM  aM  rare,  except  in  vol- 
canle  diatricte,  aod  in  thoae  where  trap  rocks  aboood. 
Mountains  arc  generally  found  in  elevated  bands,  con- 
sisting either  of  one  centr.Tl  cliain,  with  branches  run- 
ning olf  at  right  ai)gU!»,  or  «r  several  eh ainn  or  ridges 
running  parallel  to  each  other ;  and  in  both  ca^es  often 
accompjuiied  by  subordinate  or  dependent  ch.iins,  of 
a  smaller  elevation.  Thus  the  Cevenijcs.  Jura, 
Voagei!,  with  tho  mouataioa  be]rond  the  Danube,  are 
considered  as  dependendea  of  the  Alps.  Mountain 
chains  have  generally  a  great  length,  compared  with 
their  breadth.  The  ends  or  extremities  of  a  chain 
aod  the  outer  ends  of  irs  branchea  seldom  decline 
gradually  into  the  level  country,  but  rather  termi- 
nate abruptly.  In  principal  chains,  the  hishcst  point 
is  generally  near  the  middle ;  but  to  dependent  cfaaini, 
the  highest  part  is  that  which  ia  nearcat  the  prioci* 
pal.  llealia  or  eloffaled  simaite,  riaiog  far  above  die 
other  pane  of  the  UMKUtlahi,  audi  as  Mount  Blanc,* 
in  the  -Alps,  are  generally  placed  on  the  principal 
ridge,  or  that  which  parts  the  waters,  and  at  the 
point  where  two  opposite  branches  join.  To  this, 
however,  there  are  exceptions.  CoU  or  necks, 
wlidi  are  tbe  loweit  parla  of  ri^c^  and  serve 
aa  pHMgei  firom  ev  ooimtiy  to  another)  an  al^ 


*  Some  human  bone*  are  said  to  have  been  found  in  loam  in  gypsum  caves,  aaaociated  whb  ibo  IMMioe- 
tt  the  rbinoceroa  ^  fijaail  hone.  Jameaon'a  Manual     Mineralogy,  p.  445. 
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Pbytual  Bi»i  fihvayis  placuil  at  tlie  joining  of  two  opposite 
valley.s.  The  Col  do  ikcnner,  tbelo«re«t  of  th<  se  in 
'"^^  the  great  Alpine  chain,  is  4680  feet  ahove  the  seiu 
llio  other  four  principal  passages  througli.the  great 
chain  are  from  6500  lo  8000  fiMi  b^.  Tbe  lowest 
{MMNge  in  Che  diein  «f  the  Pyrenees  is  ebDot  8400, 
and  in  that  of  the  Andes  of  Quito  I '2/200,  feet  above 
the  sea.  The  summits  of  great  chains  sometimi^tt 
present  a  sharp  riilijo,  like  the  S'.viss  Alps;  ■  -le- 
timeaa  level  track,  like  Mour.t  Langlield  in  NKrwaji, 
which  is  ten  or  twelve  lengues  broad  ;  sometimes  a 
vast  plain,  like  the  tabic  land  of  Mexico  in  North 
America,  150  leagues  broad«  and  bounded  by  valleys 
withateepside**  WbieieiaaBy  chtiiis  nmpareUel  to 
each  other,  the  steepei*  sides  of  tbe  outer  cbafm 
are  generally  turncil  toward.s  flu'  central  chain  ;  and 

,  '  in  die  depeiitknt  chains,  the  steepest  sides  ;ue  turn- 
ed towards  the  principal,  in  {:ener:il,  also,  mouri- 
tains  that  surround  lakes  or  ba&inii  prc!>eni  tb«;ir 
steepest  sides  to  the  u  aior.  Thus  the  scarps  of  tlte 
hills  which  surround  the  Uatia  of  Bohemia  are  turn- 
ed  inward ;  Uiose  of  the  hilla  which  surround  the 
Lakcf  «f  Geneva  and  Constance  face  these lakesi 
those  of  die  taountahu  round  the  Meditemneen  afso 

generally  face  that  sea  ;  and  the  hir;h  land<  whl  h  t  \ 
U^nd  along  the  coasts  of  Africa,  Asia,  and  America, 
from  the  Cape  of  Good  Hope  to  Cape  Horn,  hove 
their  steepest  tides  to  tbe  great  basin  which  forms 
the  Indian  and  I^Uc  Ocean.  (Daabtrisson,  L  60— 
WO 

VMbfib  The  farm  and  arraageneot  of  valleys  eorrapcad 
to  those  of  nountains.  A  great  mountain  chain 
sends  out  branches  at  right  angles  to  itself,  which  are 
called  lateral  chains;  tiie^-e  kteral  chains  send  out 
oOier  smaller  branches  at  right  angles  to  themselves, 
■  and  parallel  to  the  grent  chain,  and  vrhich  are  called 
subordinate  chaiuti ;  and  sometimes  these  last  send  out 
Otliers  still  sniQller.  The  valleys  which  separate  one 
principal  chain  fiom  another,  such  as  the  valley  of 
the  Rhone  above  Gensvt,  are  called  "  prindpal  val- 
leys;'* those  whiell  separate  one  lateral  thnin  iV.iiii 
another  are  called  "  lateral  valley*  ;"  and  ihost  v,  lutli 
divide  the  gubordinatc  chains  from  one  another  are 
called  "kubordinate  valleys."  The  subordinp.te  \  alleyb 
open  into  the  lateral,  tbe  lateral  into  the  principal ; 
the  whole  fonniog  a  connected  system,  in  the  order 
«f  trunk  and  branches.  Valleys  often  contract  and 
enlarge  their  breeddi,  as  if  they  formed  a  series  of 
basins  rising  above  rarh  other  towards  their  sources. 
Lakes  are  most  abundant  at  iImj, upper  cxtrtniitiea  of 
valleys.  A  vast  number  of  miall  hike.-  exitt  along 
the  rijj;e  of  the  Pyrenees,  tome  of  tliem  at  an  elc\a- 
tion  of  8000  feet  ;  and  idang  dmt  of  the  Aodta, 
Kiirre  they  are  also  numerous,  there  are  soon  as 
high  as  l3,00a  In  the  Alp*  tbare  are  also  nuny ; 
but  Ae  laigest,  such  as  those  of  Constaaoe,  Geneva, 
Cemo;,  lie  at  the  foot  of  these  mountains,  and  at  ele* 
vaticos  fron  650  to  1600  feet  above  the  sea.  Some 
of  the  basins,  formed  by  the  contraction  of  the  val- 
leys, havo  obviously  been  lakes  nt  one  period,  though 
now  dry.  15ut  more  frctpu  ntly  the  cidcs  of  valleys, 
instead  ot  alt«mateiy  CK)ntraclu>g  and  receding,  pre- 
•erve  a  very  striking  parallelism,  salient  angles  on 
one  side  being  Mnased  to  f»<Dtariqg  aa^ca  on  the 
MorbtbSlllW' 


the  dip  and  direction  of  tiie  strata;  far  thu»e  rarely  I"iri>ci 
correspond  with  the  declivities  o(  the  surface.    On  •'""?!'»P^ 
the  contrary,  we  find  the  latcrsi  und  subordinate  ^^"^ 
valleys  in  the  sides  of  mountains  cutting  distinctly 
through  the  strata;  so  that,  when  the  width  is.  not 
wry  great,  wt  can  generally  trace  tbe  same  beds  in 
the  same  order  at  the  opposite  sides.    ]n  short,  tbe 
aspect  of  a  mountainous  region,  on  the  great  scale, 
is  very  biioilar  to  that  of  a  hillock  of  soft  clay  or 
earth  which  hag  been  cut  nnd  w  orn  away  by  heB*'y 
r.iins.    The  furrows  made  by  the  water,  ramifying 
into  others  smalier  and  smaller,  with  the  Utile  ridges 
of  rarth  between  them,  present  a  very  aCGWale  ^ 
image  of  an  Alpine  track,  witli  its  system  of  vaU^s, 
its  crest*  ami  pmnades,  its  long  clmins,  and  hi  late- 
ral and  subordioBte  rid^'e^.    Hud  the  mountbinous 
district,  %vith  some  sliyht  original  inequalities  of  sur- 
fiice,  bteii  hubjected,  for  a  loni;  series  of  ages,  to  tbe 
ageuia  »litch  act  upon  it  at  present,  or  wliat  is  more 
probable,  to  agents  of  the  same  kind,  but  of  ^rea^er 
power,  we  have  reason  to  believe  that  tbe  coiitigura- 
tion  of  the  suiftcp  would  have  ultimately  been  vciy 
similar  to  what  «•  aae.  Jt  doea  not  iisUow,  however, 
that  mountaloa  have  really  received  their  fonn  ftom 
such  causes.    (Daubuisson,  I.  So — 94.  245.)  On 
the  other  hand,  a  debacle,  at  great  current,  such  as 
some  geologists  have  supposed,  sweeping  over  the 
globe,  or  a  particular  district,  could  not  scoop  out 
valUiya  which  are  almeat  ithivenaHy  shut  at  one  ez- 
traanty* 

Hills  are  less  refjular  in  their  diraotieo  anil  form 

than  mountains.   They  exist  more  frequently  in  ^ 
groups  than  chains,  and  often  appear  as  the  last  im- 
d  ulat  i  ons  of  tbe  nountalnous  sunaoe.  (Otarimissan, 

I.  108.) 

\"olcanoe»  occupy  but  a  8t;iall  portion  of  the 
earth's  surface ;  but,  in  consequence  of  the  gran- 
deur of  the  phenomena  they  present,  they  have 
alwqn  anetted  the  attention  of  mankind.  About  ' 
UttS  are  known,  including  only  those  that  have  been 
ricti',  <-'■,', ''liiri  a  jicrinil  !;:.  v.f,ich  hist cir/ or  tradition 
ii.acl-i.i..  LuiUpc  cuutajua  thirteen  or  t'ourteen,  and 
of  tlie  whole  number,  it  is  computed  that  107  arc  ui 
ibia&di,  and  98  on  the  great  continents.  Very  few 
of  these  are  in  constant  activity ;  the  greater  num- 
ber sleep  for  long  periods,  and  some  «of  them  for 
9fet,  ta  general  their  activity  is  in  the  inverse  !«• 
tK>  of  their  size,  and  of  those  that  are  active,  very 
few  throw  out  lava,  the  greater  number  only  emit ' 
smoke,  or  smoke  and  o»hes. 

In  a  volcano  that  has  been  in  a  state  of  repo«e, 
.«nicke  appears  before  an  iTuj)tion  ;  subterrai.ean 
noisbs  are  beard  ;  the  earth  shake* ;  then  ashef, 
aand»  ttonai^  aw  thrown  out ;  at  last,  the  melte<l 
lava  inna  over  the  enter,  or  buiaia  through  tiie 
aidei,  after  wUch  the  earthquake  cemes.  Tbe  oo- 
lumns  of  smoke  consist  chiefly  of  aqueous  vapour, 
with  carbonic  sulphuric  or  muriatic  gas.  The  ashe*, 
\\hich  seem  lo  be  lava  in  a  state  cf  very  minute  iji»i- 
sion,  have  been  known  to  le  carried  by  the  wind 
fifty  or  an  hundred  leagues.  When  deposited  in 
great  quantities,  and  impregnated  with  nioistur«, 
tltey  formnvolomic  tula,  wmdl  b  MNOetbnes  solid 
enmigfa  to  serve  aa  bnilding  atone*  The  sand*  whidi 
Satm  tilt       pan  of  tbo  ijlaetad  Mtter,  and  dw 
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VtiTMCiJ  principal  mass  of  some  volcanic  nnountains,  consist 
Ga^phf,  of  (ninute  portions  of  lava  «  hicli  cu.i^caI  in  the  air, 
^*^^''***'  or  of  tbe  fitier  tcoriiB.   Th^  an  iiiix«d  mtb  cmtais 
of  aqgita  end  feliptr.  The  tcvrie  godmiu  of  nigger 
portient  of  tbe  uoie  matter,  and  haa  the  eppeeraaea 
^       of  the  llag  of  lbrge».    Along  with  these  and  the 
lava  are  often  thrown  out  untused  fragment-)  of  the 
rock,  which  furms  thy  walls  of  ilie  volcano.   Tlie  Te- 
locity of  projection  is  thought  to  equal  that  of  a 
cannon-ball,  and  the  force  is  prodigiously  grufit. 
Vesuvius  tlirows  up  large  stoni's  \'2iX)  yards  ahovL' 
the  crater,  and  Cotopaxi  ha*  launched  a  fragmeat  of 
an  hundred  cubic  yards  (weighing  not  lea*  thee  400 
torn)  to  a  distance  of  three  leagues. 

tlM  lave  iilileb  flowii  out  of  vcdeeeoaa  la  a  datfc 
MOf  nbMapce,  feaembling  baiah,  ooeipatf  ev  pe- 
leati  or  wiUi  iobadded  ecyatala.  It  ia  aeen  Ijieg  fa 
die  batten  oftiw  ciaier  to  s  itMe  efincaBdMeenocv 
lilce  meUed  metal  In  a  furnace.  Tt  haa  a  aration  like 
b'lll:-!^.;  ;  and  i-  -ren  to  swell  up  from  time  tu  time 
twenty  ur  thirty  feet ;  m  it  rijcs,  bubble;,  some  feet 
In  diameter,  form  on  it*  furfacc,  and  explud.j  v.iui  a 
noisi;  like  a  clap  of  iliundL-r,  b  irstir.^  imo  a  tliou.-  '..d 
fragments,  which  are  accoiupanicd  witli  smoke  and 
sparks.  It  then  sinks  in  silence,  to  rise  again  iu  a 
little  time.  These  alternate  swellings  and  subsidingg 
are  evidently  produced  by  die  diMOgaeement  of 
dastic  fluids.  The  force  of  Ae  tsM^  Mwever,  is 
lately  mfficient  ia  the  volcaaeea  to  raise  the 
lavato  tbe  awflwat  eod  hioaoe,  in  aoeh  eaiet,  it  ge- 
nerallj  happeee  that  the  fleak  af  Che  nwwinlain  ii 
bant  AnMigh  by  the  presaute  of  ao  vatt  a  coiumn, 
and  the  lava  escapes  laterally.  Of  ten  eruptions  of 
Mount  Etna,  nine  have  been  by  the  flank,  but  Ve* 
stuvias,  and  otlit^r  imM  vD^ciiioes,  habitually  throw 
out  ih'-ir  l;ivu  by  liiu  cruUr.  On  tbe  other  Iiand, 
the  gigantic  vuk.itiuci  Ui  the  Andes,  having-  il  ^tr 
»ides  compre«sed  by  tbe  immense  mass  of  the  Cor^ 
dillcras,  are  never  known  to  throw  out  lava  now  in 
either  way,  though  lanrie  found  in  the  coontrj. 
Benriat  and  ashes,  ho«e»ar«  are  still  ejected.  The 
•  eentnt  of  Je?a  deioenda  in  geaetal  alonrlyt  but  aeme- 
thnea  wMi  •  talodtf  of  flm  or  tlx  tnifea  an  hour. 
The  surface  oooline  first,  fonm  a  aort  of  tube  or 
tunnel,  under  which  the  liquid  mass  is  sometimes 
seen  to  flow  upwards,  in  consequcnct:  ui°  the  pressure 
of  the  column  behind.  The>e  tuboj,  and  inclosed 
portions  of  gaseous  iluids,  often  form  caverns.  \Vben 
the  lava  lirti  issues  out,  it  u  vtsry  Huid,  but  be<;ome!i 
more  viscous  as  it  cools.  By  means  of  it^  ^oiid 
crust,  however,  it  preserves  its  heat  an  astonikhtn^ 
length  of  time.  Spallanzani  saw  a  piece  of  wood 
leke  fire  in  lava  three  yeara  and  a  half  af^r  it  was 
dirowD  out,  and  at  a  distance  of  two.leaguta  from 
the  crater.  It  has  been  seen  flowing  ten  jtm,  and 
amolEing  twenty-six  years,  after  Ita  ejection.  Hie 
Cttrreats  are  of  various  magnitudcf.  At  Vesuvius  one 
waa  obterved  eight  or  ten  yards  thicic,  from  100  to 
400  broad,  and  four-fiWis  of  a  mile  long ;  bnt  there 
have  been  others  much  larger.  In  Iceland,  in  1783, 
there  was  a  currunr  twenty  leagues  in  lengt}i,  by  four 
leagues  in  breadth.  So  vast  is  the  quantity  of  eject- 
ed matter  in  some  instancci,  that  the  mountain  of 
Jomllo,  in  Mexico,  \600  or  1700  feet  high,  auadiog 
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on  ground  which  waa  fbroerly  a  plain,  was  thrown  riiy»k^i 
up  by  an  eruption  in  u«^ni-i.> 

Currents  of  water,  ecconipaniad  with  nudt  aooe- ^""^"^ 
times  descend  frooi  fdeaaeea.  Tlw  water  ia  be> 
Ueved  to  prooaed  gcaenlly  from  heavy  raiaa  fidling 
on  the  exterior  of  tbe  mountain,  and  occasioned  by 
the  sudden  change  of  temperature  round  the  crair  r^ 
sometimes,  however,  from  reservoirs  in  tlit;  interior ; 
sometimes  aho,  as  indicated  by  the  fish  thrown  out, 
from  the  uater  of  brooks  findinpr  its  way  into  fSic 
b-.iwcis  of  the  moaniatn.  Siiallanzani  thinks  tluit 
part  of  the  tufas  of  itaiy  owe  their  origin  to  eruDr 
tions  of  nuu!.  In  CotnpHxi,  which  ri»es  above  the 
line  of  perpetual  frost,  the  melting  of  tbe  treat  meases 
of  snow,  when  ignition  takes  place,  proAieca  moat 
destrucUve  torrents,  one  of  which  awept  nw^  n  vil.  ' 
lage  thirty  leagoaa  fkon  the  enter. 

Tbe  naoMOf  4iir«r  Matf  VOemoet  hea  been  given  Air  and 
to  eeitein  apola  srftere  gaaaom  fluids,  or  mud,  or^jW  Val. 
water  (generally  aalt),  issue  out  of  the  eart!i,  l)ut 
these  have  no  connection  with  subterraucuuji  lire.  , 
At  Macai(iul)a,  in  .^scily,  lar^'e  bubbles  of  gas,  con- 
nsiit.g  chittiy  of  hydrogen,  I'lirnitd  at  8on)e  depth, 
rise  to  the  surface,  where  th(.y  exploilc,  and  scatter 
the  sot't  mud  in  which  they  ar«i  generated  round  tbe 
opening.     Near  Modena,  there  are  a  number  «f 
cones  from  which,  at  times,  hydrogen  gas  issues; 
with  explosions  which  resemble  small  earthquake*, 
while  stones  of  several  hundred  weight  are  latwcbcd  ■ 
to  tbe  disunce  of  some  yards,  and  currente  cf  mod 
an  vomited  forth  1000  yarda  in  leaigtb.  In  aeme 
cam,  the  gas  issues  pure  frees  chlob  or  caTcme. 
and,  taking  fire,  exhibiu  columns  of  f\ame  I  '  n  ,  iri!s 
ill  height.    The  fire-worshippers  in  I'ersia  b  :i it  r 
temples  over  these  fountains  of  flame  ;    i  J 
Chimera,  with  many  other  fabUs  ot  the  Greeks,  ii^ul 
their  origin  in  the  fsame  natural  phenomena.  Erup- 
tions of  mud  and  gascoits  exhalations  have  been  ob- 
served in  the  Crimea,  in  Java,  in  the  American  pn« 
vince  of  Carthagena,  and  many  other  places. 

la  the  district  of  the  Cevennes,  in  the  south  of 
Fkance,  thete  exiat  above  100  conicat  ttiili!,  which, 
aie  Imown  10  ha  vokaaie  by  their  form  and  eenqio-' 
sitioo,  coiMisliqg  of  mixed  masses  of  lave,  acoriiF, 
and  volcanic  stones,  and  exhibiting  in  many  placeR 
very  distinctly  the  appearance  of  a  crater.  But 
they  have  never  been  in  a  !^Iatc  of  ignition  wtdiin 
the  periods  to  which  hi&tory  rcacbc,  and  are  there- 
fore considered  as  extinct  volcanoes.  Many  moun- 
tains in  other  countries  ])iLstnl  the  fame  volcanic 
character,  though  they  base  never  been  known  to 
produce  eruptions. 

Recent  oiiservations  strongly  favour  the  opinion 
that  many  of  the  trap  rocks  are  the  productions  of 
anbtemneotit  fire.  But  if  we  confine  our  view  to 
theae  nlnenl  maaiea  which  are  ccoogniacd  a«  vol- 
enlc  ar  preaentt  they  fbrm  but  a  very  tnfliog  part  of 
die  outer  crust  of  the  plobe.  Their  Ibnsation  is  ob- 
viously posterior  to  that  (if  the  other  solid  rocks, 
for  they  are  always  found  at  tiie  surface,  and  never 
enter  into  tbe  frame-work  of  the  earth.  Vcsuviut* 
has,  perhaps,  covered  with  it»  «>jec;t(id  matter  twenty 
square  leagues,  and  Etna  one  hundred.  The  200 
existing  voicaaoei^  eatinuted  according  to  this  tcaie. 
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vHf^  betide*  elevaiing  their  respective  coon,  may  have 
IPtead  a  co«t  of  lava  and  tcotim,  probablj  an  hun« 

.'"'^^*'dr«d  junto  tbiek,  over  S0,000  M|«sre  leaguca,  that 
it,  Offer  tfat  itrelfe  liiiadiwkh  pn«  of  the  lorftce  of 
the  globe.  It  may,  dwrdbre,  ba  aafely  hoM,  that  «d- 
c4noe«,  aa  they  now  exiat,  have  exerdMd  no  gme* 
ra!  iaflueoee  on  the  stale  of  U>e  globe. 

Thyy  Bf      A  aatiafactory  Uit?ory  of  voicanoei  it  yet  wanting  ; 

VaiMMNi.  Bomt  progreaa  has  been  made  in  generalixing 
the  phenomena  and  circumstancw  connected  with 
tlwm  which,  when  fully  knotcn,  will  Cf  rtamly  conduct 
US  to  the  knowledge  ot  their  cauaet.  1-irtt,  water 
•eema  to  be  a  neceuary  agent  to  the  production  of 
vdeaaw  fitew  Columna  of  aqueous  vapour  asoeod 
lkw>  wfaenoeit  currenu  of  salt  water  sometinne 
tiMre«l«f  them,  and  heavj  niee  inaeiM  ttieiraB- 
tioD.  It  b  (wly  extinct  Tolcaaon,  like  tlma  at 
Auvcrgne,  that  arc  found  far  inland ;  the  others  are 
aUvays  at  no  ^reat  distance  from  the  sea;  the  most 
active  are  in  its  immediate  vicinity,  and  name  arc  ac- 
tually submarine.  The  tr.itter  which  foods  thcra 
does  not  »ccni  to  be  universally  diff.ised,  liut  tiilher 
,  collected  in  particular  tpott.  Heucc,  they  almost 
always  exist  m  groups.  Thus,  Sicily  uiid  the  south 
of  iMly  present  us  with  one  group,  Iceland  with 
another,  the  Archipelago  whhatbird,  tlio  Canary 
lalaods  a  foertb,  and  (he  grant  flonet  ot  Cotopnai, 
Tnxiganhu«»aodFin«iiindii*inQiuto^«ilfUi*  Tbia' 
praximiqr  «t  iitmtion  in  ibe  memben  of  tlw  eiB* 
group  teems  to  arise,  not  from  any  subternnwaa 
conimunication,  but  from  the  matter  which  feeds 
thcra  being  distributiil  Over  the  space  they  occupy, 
and  accompanied  with  (he  pre»L'ncc  of  the  agents 
that  excite  combustion.  I  hu^,  the  action  of  one  of 
the  volcanoes  belonginf,'  to  the  same  group,  «iich  as 
£tna,  Vesuvius,  8irombuli,  is  found  to  be  entirely 

,  independent  of  that  of  the  others,  one  being  asleep 

while  another  is  active,  and  eruptions  Of  one  pro- 
ducing no  change  in  the  others.  The  arraogemeitt  of 
wme  of  tbcie  gfwint  b  perinp*  most  contiateBt  with 
tlie  ni|ipniiiMin  of  the  aantter  being  diipoaed  in  bnda  i 
bnt  that  oTolliciai  aucb  at  the  volcanoes  of  Mexico, 
and  the  extinct  vtricaneei  of  Auvergne,  which  are 
ranged  in  strait  lines,  rather  buggcst  the  idea  of 
the  (Tiatter  being  lodged  in  veins.  The  distance  of 
some  volcanoes  from  the  «ea  or  from  lar;:e  liikts, 
with  which  analogv  Irad^  us  to  conclude  that  lliey 
have  a  necessary  ccnnect lun,  the  lecf^ih  of  time  they 
have  burned,  and  their  being  the  focus  of  earth- 
quakes, which  arc  felt  over  a  great  extent  o(  nirfaoe, 
:  ■  now  that  the  fire  ia  tented  at  tome  diiUoce  under 

the  eoHace ;  on  the  other  hand*  we  have  every  rea- 
son to  believe,  that  whefsver  the  Maree-of  the  beat 
may  be,  the  erupted  matter  doei  ftot  'cone  fhtm  a 
very  great  depth  in  the  bowels  of  the  earth.  The 

>  quantity  of  lava  is  too  trifling  lo  be  thrown  up  by  a 

central  fire,  or  to  restore  the  equilibrium  of  nature, 
after  it  has  been  disturbed  by  convulsions  w  dread- 
ful as  those  which  precede  an  eruption  must  be,  if 
their  seat  is  really  at  a  very  great  depth  in  the  solid 
naas  of  the  globe.  Neither  the  supposition  of  beds 
of  coal,  nor  of  pyrites,  in  the  interior  of  the  vofca- 
no,  explain  the  origin  of  the  carbonic  generated  so 
abimdantly  and  natntaiaed  no  long,  ^lu^  tiM 

videot  hMt  pradofled  in  ic  ^ — '~*  

It 


OS  when  tiHtpore  roetaUic  baate  of  potass  and  aoJa,  ti^ydni 
are  bnnght  inio  oentact  with  oxygen,  chlorine,  Gt^yr^;.;.)-. 
or  water,  naj  give  «•  no  idea,  though  onlj  hi  the 
way  of  analogy,  of  the  eouice  whence  iubtecmeooe 
fife  ia  derived.    (OaubitiMOBj  t.  16IS  19*i  ' 
«I8.) 

In  an  Article  litfc  tliiii,  we  c.innot  utlcmpt  a  detail- 
ed descriptioa  of  the  physical  fi  Htures  of  eacli  country, 
and  must  therefore  restrict  our.~i'Iv<  a  to  a  «ery  gene- 
ral survey  of  the  two  greul  i  imlinenly,  the  old  and 
the  new. 

If  we  consider  the  old  continent  attentively.  weGmcrij 
sh;*ll  find  that  itt  genetal  form,  the  declivity  of  it^^x-wofOM 
surface,  and  the  course  of  hs  rivers,  arc  chiefly  de-  c*"*****- 
lemined  by  one  great  xooe  of  mountains  which  tra- 
fram  one  extnniiy  to  the  other,  at  the 
latitndc  of  40*'nordi.  Hut  Alpine  girdle  bia 
its  origin  on  the  shores  of  the  Atlantic  between  (he 
parallels  of  SO*  and  42*,  from  which,  in  several 
chains,  under  the  namc»  of  Atlas,  on  the  south,  and 
the  Pyrenees,  Alps,  Mouut  lleniuf,  on  the  north,  it 
p.vsses  into  Asia;  and  there,  under  the  namea  of 
Taurus,  Caucasus,  and  Elbouras,  it  ts  continued  east- 
ward to  the  70th  degree  of  longitude.  At  this  me- 
ridian it  divides  into  two  branches,  one  of  which, 
the  Hiroalayah  range,  takes  a  direction  soulh-east- 
waid,  and  tenninitca  within  400  or  500  oiiles  of  ilie 
GeiforBenigil;  the  other,  Mount  Altai  and  Yab- 
lenniyf  {mm  iimth  wtnnid  liD  it  tfrikee  tbcBK^ 
ie  Ocean  at  die  Uritude  of  55*.  Its  entire  length  to 
east  longitude  140  is  JSOm)  miles.  Its  breadth  va- 
ricB  from  500  raik*  to  iJOOU.  The  Pyrenees,  Alps, 
and  Mount  Hemus,  ought  evidently  to  be  cotwi- 
dered  as  members  of  one  preat  group  with  Mount 
Atl.15.  They  rise  under  liie  !>A\\\<i  mcridii'.n,  and 
have  a  corresponding  directico  ;  they  are  not  sepa- 
rated by  open  plains,  but  by  a  long  and  narrow  in- 
land aea,  which,  from  its  steep  sliores,  and  great  but 
irregular  depth,  has  exactly  tlie  character  of  one  of 
tiMee  prafonnd  ialtaa  that  oecupy  the  bottom  of  val- 
levi  lietween  the  pinJfai  ridgea  of  the  nine  aeon* 
tun  chab.  The  Sierras  of  Spain,  the  b^  tidge  of 
Corsica  and  Sardinia,  the  Italfan  Appenhtea  con- 
tiriucd  through  Siri^,  ,  .iiiii  x],p  tiiountains  of  Southern 
(irecce,  form  eo  iuai,_^  uur.iivcrfe  branche.s  connect- 
ing the  great  southern  ami  r.oMliern  cliidns  of  the 
hand.  I'erhaps  tnost  of  Uicte  iraiuvene  branches, 
where  they  meet  the  waters,  are  continued  by  sub- 
marine ridges.  At  least  this  is  the  caae  with  the 
connecting  branch  of  the  Appeninct  and  moontahu 
of  Sicily  :  for,  thoueh  the  Mediterraacnn  geoeraUy 
is  too  dec^  for  sonoaings,  tiiere  it  na  meiv  that  100 
fiuhons  anywhere  hehreea  8io8v  and  Cene  Bop. 
Throi^h  the  niottntalne  of  the  Morea,  and  Crete, 
and  Mount  tthodope,  ti.e  Afrir^m  and  European 
<Jiains  are  connected  with  Mount  Olympus  and 
Taurus.  The  Car])alhian8  and  Krzegebirge  are  de- 
pendant chains  of  the  .Mps.  Mount  Tauru*,  rein- 
forced by  the  chain  of  Lebanon,  turns  north-east- 
ward round  the  sources  of  the  I'uphritte.s,  where  it 
unites  with  the  lofty  group  of  Cqucui-us.  From  this 
the  principal  chain  passes  round  the  bottom  of  the 
Caspian  Sea,  under  the  name  of  Elbourz,  including 
the  high  peak,  of  Demawend.  A  coUatenal  hreoeh 
I,  along  the  buhl  «f  the  T%rii, 
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Fhytical   the  north  siile  of  tho  Persian  (iulf  and  Indian  Sea, 
<;«iK{t»phy.  til)  it  ginl^j  intr)  the  sandy  plains  at  ihv  mouth  ol'thc 
»  '  '  lodui.    Between  these  two  nm  various  ridges  in  dif- 
ferent directions,  but  gent  rally  with  «  ccruin  degree 
of  paralleli»in  to  the  outer  chaint,  the  whole  of 
which  give  the  character  of  table  land  to  the  surbw 
flfP^rua.  About  70*  of  eait  iongitudo  the  gmt 
btmi  pwla  into  two  hfMclhn^  OM  or  irhicli,  ia 
r»l  chain*,  ruot  coatb^caMward,  ibrndMg  •  loS^  hv* 
*        ricr  to  HindMtan  on  the  north,  sod  prlng  bfrth  to 
the  Indus,  the  Gange*, and  the  Hurrampooter.  The 
other,  the  Altai  branch,  proceeds  north-eastward  to 
the  tea  of  Otchock,  tending  off  several  imall  branches 
on  both  sides.  From  Uda,  in  latitude  55",  it  skifts  the 
sea  to  Bebring'«  Straits.    The«c  two  f^rcat  branches 
support  the  high  plateau  of  Thibet,  within  or  near 
which  all  the  largest  rivers  of  Aslatam  thetrnurce. 
Hiigkt.      .  The  hoight  of  this  great  AlpiAe  zone  ft  various. 

Momt  Anatt  acoording  to  Chenier,  is  covered  with 
atariMl  ■ooir,  and  mom  Ihcra^  axeeed  10,000  feet 
ia  devation.  The  Sierra  Nevada,  in  the  aoath  of 
Spain,  h  1 1,660  feet  high  ;  the  loftiest  summit  of  the 
Pyrenees  is  11,283  k'ci,  of  the  Alps.  15,646  feet,  of 
the  Carpathians,  8640  fet-i.  Mount  Eiua,  lU.ydj  leer, 
jMount'i  Orbein*,  Olympus,  and  Paraaz«us  in  Greece, 
from  CmOO  to  "KKKJ  fett.»  With  regard  to  the  Aria- 
tic  mountaiA*,  very  few  of  their  heights  hare  been 
measured.  We  know  generally  that  Mount  Taurus, 
ia  the  aoath  of  Asia  Minor,  Mounts  Caucasus,  Am- 
HMt  Bod  'Dennawflod,  reach  the  limits  of  perpetual 
•noW|  and  mu«t  therefore  have  an  altitude  exceeding 
9000  feet.  But  the  most  elevated  part  of  this  moun- 
taio  band  i»  the  HioMlajrai^  tbe  IwUeat  eiMDBuu  of 
wbioh,  according  to  the  ottiuat*  of  Captain  Blake, 
rise  to  the  height  of  25,000 and  tt,000  fret  above  the 
level  of  the  sea,  and  are  tbereTore  the  most  elevated 
land  on  the  globe.  {Edinhnrgh  PhiloiophknlJair-i'. 
No.  X.  408.)  The  Alui  chain  is  hut  little  known. 
Various  circomstiitices  show  ihnt  it  <loe»  nnt  general- 
ly rise  to  a  great  beiglit  above  the  surrounding  coun- 
try, but  it  stands  upon  a  very  elevated  base,  and  tbe 
•Ktrame  rigour  of  the  climate  proves  that  its  abso- 
Into  heigbtia  varjr  great.  Taking  the  whole  Alpine 
band  tocalhar,  we  iball  pmbobly  not  err  ftr,  if  we 
rcdtOQ  UB  men  bd^k  in  EBropernn  400010  9000 
feet,  and  in  Asia  from  5000  to  14k00a 

Apart  from  this  principal  system  of  amaotahn,  we 
have  two  small  and  separate  chains  in  the  northern 
part  of  the  old  continent.  These  are  the  Dofrints, 
1000  miles  long,  with  a  mean  height  from  lOOO  to 
6000  feet,  and  of  which  the  roountaint  of  Scotland 
and  England  ninv  hi  i  .  n  :(lirrcd  a  detached  portion; 
and  the  Urals,  1-iOO  milci>  long,  nnd  of  a  mmlerate 
but  unknown  height.  Doth  of  thetc  chains  run  south 
and  north,  or  nearly  at  right  angles  to  the  grand 
I  central  band.  The  Oofrines  have  a  system  of  decli- 
vities and  rivaia  dependent  oo  tliemi  enriNcacing  tbe 
whole peniMila of Seao^fia.  TbaUndiHemto 
produce  aloKWt  noefleeton  the  general  direction  of  the 
surface  and  of  (be  ttvera  in  the  great  northern  plaini. 


Thfl  great  Mediterranean  band  of  motlntains  may  PhyjioU 
be  considcredas  the  spine  of  the  ancient  continent.  It 
determines  the  direction  and  elevation  of  the  surfiice, 
over  nine-tenths  of  Europe  and  Asia,  and  one-fiftb 
of  Africa,  the  course  of  all  the  great  rivers  in  tbe  fM 
worid,  except  the  Nile  and  the  Niger,  and  in  MMae 
measure  the  climate  of  tbe  difbreBt  itgiona.  It  in- 
closet  within  its  extramo  branehet  Si|Mb^  Birbary, 
Italy,  ^wiMerlaad,  Soolhem  Germany,  Hungary,  the 
Mediterraneoii  Islet,  TOrkcy  in  Europe  aitd  Asia,  . 
Persia,  Bucharia,  Thibet,  and  Chinese  Tartary,  nil  of ' 
which  countries  consist  either  of  tabh'  land,  nr  of 
valleys  pl'iceti  between  the  ditlcrent  chains.  Thesiii- 
face  ot  this  monntatnou*  zunc  occopies  a  ispace  of 
,'"),()00,0(K)  square  niiloii,  and  embraces  Persia,  I'he- 
nicia,  Assyria,  A'-ia  .Minor,  Greece,  and  Italy,  all  ti>e 
early  seat*  of  civilization.  Spain  consists  of  a  suc- 
cession of  valleys  from  6O0  to  feet  high,  divid- 
ed by  ridges,  and  in  tbe  cantaat  parts,  espedally  in 
tbebacinofthe  Dooro,  amiaaGhing  to  t^Ue  Sand. 
Sonthem  Swiiaerlaod  and  Oie  Tyrol  present  us  with 
profound  valleys  from  lOOO  toSOOOfc(!t  above  the  level 
of  the  tea.  Northern  Swisterland,  Wirtemberg,  iiava- 
ris,  and  Austria,  consist  chiefly  uf  irreguiar plateaux 
from  I(?00  to  2000  feet  high,  broken  by  mountain 
ridgeii.  Italy  embraces  tuercly  the  dcclivitiet  of  tho 
Appcnines,  Harbary  ihofe  of  Mount  Alias.  Greece 
coniiists  of  narrow  littoral  declivities,  and  basin- 
shaped  valleys  ;  and  the  Mediterranean  Isles  nre 
merely  the  summits  and  sidet  of  marine  mountaini^. 
Bohemia  is  a  circular  valley,  tbe  bottom  of  which  is 
probably  500  or  600  feet  high  ;  and  Hungary  a  MHI 
larger  and  more  level  plaisj  wboN  bottom,  aecofid^ 
ing  to  HiHDboldt,  is  not  nore  tban  fOO  or  S£0  Act 
above  the  Black  Sea-  Asia  Minor  is  an  irregular 
elevated  plateau,  fenced  on  t!ic  KOuth  by  Mount 
Tiurus,  nnd  declining  generally  to  the  north.  Per- 
sia, according  to  Olivier,  it  also  a  high  plateau,  f-up-  ' 
ported  on  all  sides  by  inountaina,  and  deprc-i^ed  in 
the  middle,  so  that  (he  waters  never  penetrate  the 
external  barrier,  but  fiow  inwards,  and  stagnate,  or 
disappear  by  evaporation.  Thibet  is  a  plateau  of 
the  same  kind,  but  sliii  tuorc  extensive  and  rooic 
elevatodf  fonning,  iO'  tmth,  llw  cnnunit  of  the 
Aaittie  phiim,  and  tbe  meat  cxtenrfve  and  ItAy 
naga  of  uble  land  on  tbe  globe.  From  a  single 
fact  respecting  its  dimate,  Humboldt  hw  inferred 
timt  the  height  of  tliiii  great  plain  is  from  9000  to 
10,000  feet  above  tlie  tea.  Thibet,  with  the  de«ert 
of  Shamo,  which  is  merely  its  continuation  to  the 
north-east,  are  supposed  to  comprise  a  siurface  of 
1,54^0,1*00  square  miles.  From  the  little  that  is  .  • 
knuwa  respecting  these  regions,  they  are  believed 
to  consist  of  level  sandy  or  stony  plains,  diversified 
by  mountains  of  moderate  height,  and  by  pasturet 
witli  inconstderabie  stMaABb  which  generally  loan 
Ibemselvee  in  aalt  iafcca  or  ■■abet.  In  tbe  easteni 
port,  tbe  coantiT  of  tbo  Kalltai,  thoogb  it  risee  per* 
ceptibly  from  CbiiM,  the  elevation  cannot  be  nearly 
so  great  as  Mr  Barrow  suppotea,  for  some  of  the 


*  N^et  to  Leslie's  Geometry.   Artidea  Edrope  and  Grkeck,  in  this  Svpptmnt, 
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V^kytiaX   bills  in  UtitaJc  4  J  uai  30''  are  covered  with  wood, 
which  tloes  not  uniw  on  Caucasus  (in  a  correspond- 
""^^^^  ing  iatitude)  at  laore  tlian  (i'MO  t«et  of  absolute 
height.* 

(^tcai  The  region  on  the  north,  exterior  to  this  great 

NortUnt  rnountain  zone,  but  subordinate  to  it,  remarkably 
*''*^  waiite  and  auiform  in  ita  cfanrMtor.  CoimacnGiag 
frooi  die  «Miem  ihoNt  of  tlw  Mmdi  Sn  moA  the 
Baltic,  it  extends  in  one  vast  plain,  unliroken  by  a 
WQgle  chain  of  mountains,  except  the  Urals,  to  the 
North  Pacific  Ocean.  This  plain,  the  largest  on  the 
globe,  inclodiog  generally  the  whole  space  beiwtien 
.  the  30th  and  70th  pualiela,  has  an  average  breadth 
of  1400  mkM,  tm  m  length  of  about  6000,  and 
'  OOmprdlMdl  an  area  of  6,500,000  square  miles,  or 
ladlar  more  than  one^fourth  of  Enropa  wkI  Aaia* 
It  onbraces  the  western  )»zt  of  ^anee,  all  Holland, 
Northern  f  w  -^nmr  y,  Prussia,  and  the  whole  of  Rus- 
sia.  Of  its  western  divition,  that  part  wtiicJi  com- 
prises I'Vancc  has  coi^iderablc  inequah'ties  of  sur- 
face, coasts  geoeraUj  rocky,  and  a  guod  soil,  which 
declines  to  the  waifc.  Froai  Muiland  to  Jutland  it  is 
chiedjr  a  lieaihf  or  wmnby^steffe,  low  and  lerol, 
and  widi  flak  ahoraa.  Fh»  MedtleDbarg  to  the 
Gulf  of  Finland,  sands  are  more  abundttit  than 
heath,  the  shores  are  flat,  the  surface,  whidi  ia  low 
.  and  abounding  in  shallow  lakes,  declines  to  the  Bal- 
tic for  a  breadth  of  850  miles.  From  the  longitude 
of  30"  to  the  eastern  extremity  of  Asiuj  a  vasi  plain 
extBiHiUi  one>fifth  of  which  declines  to  the  Biack  Sea 
and  Cmfiaa,  tlw  other  four-fifths  to  tho  Frozen 
Oeaan.  Batween  the  pwrallela  of  50*  and  60^  tfa« 
•oil  it  geamlly  capable  of  colnif^i  and  in  many 
places  rich,  but  it  is  intarmuiad  with  extensive  sandy 
deseru  impregnated  with  salt,  and  abounding  in  salt 
lakes.  There  are  large  furesta,  but  the  surface  i^:, 
for  the  greater  part,  little  wooded,  prcscDiin^  exten- 
sive Open  pastures,  which  are  denominated  steppei. 
Beyond  the  6Qtb  parallel  the  ground  is  gcut^rdUy 
ftoMO  daring  the  wfada  year,  and  laoipable  of  cul- 
toK^  bat  iwodocea  lono  low  and  atunied  wood  as 
far.  a»  die  pefiOel  of  65"  or  dT"*  and  grain  or  moss 
Ui  ttic  borders  of  the  Frozen  Ocean.  The  rivers 
ea-siward  of  longitude  55"  have  all  their  courses 
northward;  they  have  little  dcchviiy,  ;'.ii<l  are  na- 
vigable almoisi  to  their  source^,  tor  ti)«  i'^w  weeks 
they  are  epen.f 
Zou^  South  of  the  great  centra)  band  of  mountains,  we 
*nii>  have  an  itnmeose  aane  of  sandy  deserts,  pOO  roilee 
broad,  and  4500  kti^t  extaddiag  between  thn  paraU 
Idsor  15»  and  Sio  north,  and  between  the  wencoett 
0(f  Africa^  and  the  mouth  of  the  Persian  Gulf.  Rut, 
in  reality,  Uiu  i>andy  zooe  includes  a)sc>  the  ea-siern 
part  of  the  great  Alpine  girdle.  It  i-,  therefore, 
ai<»rc  accurate  to  conaider  it  as  extending  ocroM  the 
African  contioeot  in  a  band  of  13  degrees  in  breadth. 
From  (he  Red  Son  it  tunts  a  little  to  the  northward, 
and  ia  the  form  of  a  Inmcated  triangle,  resting  upon 
thiaaea  •  baais,  it  reaohas  obliqae^  aetoss  the  con- 
tinent of  Asia  to  the  5Qtb  degree  of  latitade,  and  the 


120th  of  longitude;  including  nortiitn  At  nca.  Ara-  HijiW 
bio,  Persia,  Cabul,  Bucharia,  Sind,  Th  ^  in  J  the  *»*^!W''r- 
wetttern  part  of  Chinese  Tarury ;  and  cDibracing  ao  ''•'v* 
area  of  6,500,000  of  square  mile«,  or  nearly  one* 
fourth  of  the  two  continents  through  which  it  paSMi. 
This  tract  contains  many  mountains,  and  iome  feri*  ' 
tile  valleys,  but  it  is  characteiuod  by  vast  desert 
plains,  formed  of  very  li^t  moveabfe  sands,  which 
assume  the  form  of  waves, — byburni  jr  !  j  ■  ^tilen-  . 
tial  winds, — by  an  extra*) rdi nary  ari<iuy  and  want  of 
river.', — and  by  an  abundant  formation  of  salt,  some- 
times deposited  like  a  crust  on  the  surlace,  some- 
times mixed  with  the  inferior  soil.  Except  the  In- 
dus and  the  Oxus,  there  ia  not  a  fiver  of  aoyaiae 
within  this  immense  region,  wbich  ia  twioa  as  large 
aa  Eorope.  The  Sahara,  or  western  desert  of  Afri- 
ea,  the  peninsula  of  Arabia,  and  the  great  Plateau  of 
Tfiibet,  present  the  most  continued  sarface  of  sand. 
Ofl^es,  or  fertile  spoig,  are  found  wlierevcr  the 
springs  break  through  the  upper  sandy  stratum. 
These  oases  are  comparatively  numerous,  ajid  extcn. 
sive,  in  the  caMern  part  of  Africa;  whil-  in  !'ei»ij, 
<Cabtilt  ami  Bucharia,  the  surCooe  is  diversified  with 
graan  mountaiaa,  which  ghve  bMt  to  llnrtiUaing 
streams.  Of  the  whole  sandy  zone,  howcvoi,  it  is 
probable  that  three-fourths  consist  of  irrecla  uiable 
deserts. 

South  from  the  Sahara  in  Al'rica  lies  a  conipara-samji  j^ftj. 
tiveiy  fertile  tract,  the  b.isin  of  the  Niger,  die  Sene-«a. 
gal,  the  Gambia,  and  the  upper  basin  uf  the  N'ili^. 
This  ia  bounded  on  the  south  by  the  ridge  of  Jcbel 
Kmnra,  a  mountain  of  noderate  height  (jebiod  ikm 
coast  of  Guioes,  but  risn^  to  the  r^um  of  the  per.  ' 
petual  snow  m  Abyssinia,  if  the  two  arc  really  [)arts 
of  one  ch^n.   Little  is  known  of  the  great  southern 
extremity  of  Africa,  extending  from  the^c  mountains 
to  the  Cape  of  Good  Hope,    From  the  elevation  of 
the  coast,  and  the  ^maiiness  of  the  rivers,  it  may  be 
conjectured  to  consist  chiedy  of  table  land,  and  to  be 
distiogui&lied  by  its  aridity. 

From  the  hwl  waien'oC  the  Ganges^  a  low  andgsodi  Aaia. 
ie7et  tract  extends  to  its  month,  and  fi<om  this  to 
Cambodia,  a  series  of  long  valleys  npeifn;^'  into 
marshy  plains  at  the  shore.  The  triangular  pen- 
insula of  India,  and  the  rich  country  of  China 
on  the  opposite  sides  of  ihk  tract,  are  covered  by 
conb.derable  mountains,  and  have  the  character  of 
table  land.  The  group  of  islands  which  extend 
tnm  China  and  Nlolaoca  to  New  HeOand  are  in 
gpwcal  fiiU  of  elevated  nooMaiH^  uhw  of  which 
an  Toleanle.  New  Holbnd  has  aoaie  of  iu  shorea 
low,  and  gome  elevnrrHj  but  it  i&  not  known  to  p*fs- 
6e»s  any  very  high  mountains,  or  any  large  rivers. 
Of  the  innumerable  small  isles  scattered  in  the  Paci- 
tic,  the  greater  part  are  merely  the  suiwmiu  of  cord 
reefs. 

The  New  World  forais  two  geaat  condnontti  Asne- 
united  by  a  neck  of  hi^  hnil.  Sootfi  America  coo*  rica. 
sisu  of  one  vast  e^ianae  of  enrface  of  small  eleva- 
tion, everywhere  protected  on  the  we;  t  by  the  great 


*  See  Baf^row's  Travels.  Uerbilloo's  Journm  in  HiOoire  Geinrale  de  Vojfogu,  Tom.  IX. 
t  Weldteaaer,  ComoL  406, 412.  Saacii's  Hmrtike.  PttUaa'e  Traxttt. 
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■piiyiU-nl   rampart  of  the  AnJes.     These  tnountai:;?,  which 
^^y*P^'>-,  pass  ftionj;  tlic  westerri  coii8t,  at  the  distance  oi'lrono 
''^^^-^  50  to  150  miles  from  the  sea,  risu.  in  one  of  their 
•ummiltt,  to  the  height  of  21,440  feeli  and  in  Pent 
hme  »  Nlcsn  elevation  of  about  12,000  feet.  Tlwro 
are  three  small  transverse  rid^s,  one  in  Canocn» 
at  the  latitude  of  8"  or  9°  north  ;  anotberi  wl^li 
divides  Guiana  from  the  bana  of  d>»  AnniaB ; 
■od  a  third,  wliich  paita  fnm  the  CordiHaw  in 
south  latitude  IS*',  proceeding  eastward,  and  spreads 
ing  out  into  a  range  of  table  land  as  it  approaches 
the  eastern  coast.     All- these  trarwvcrse  chains  ;»re 
of  small  elevation.    The  low  region  ot  this  continent 
is  divided  into  three  great  plaitis,  wiiich  form  the 
,  basins  of  the  three  principal  river",  the  Orinuco,  the 

Amazon,  and  the  Plata.    In  the  bcuin  of  the  Urinu- 
G0!>  th*  tijj9  ta  Atigued  by  the  unvaried  aspect  of  a 
bonadhta  kwtl»  unUbm  as  the  surface  of  the  oceaa, 
■ilbpat  a  phut,  or  any  object  a  itaot  in  bei^t,  to 
bnak  iti  MUmotony.  Except  on  Iba  boiden  of  the 
iii«n|»tliMe  plaini  aradeatiniteof  tiCM.  After  tbe 
aoaual  Mdns,  they  are  clothed  with  a  luxuriant  her- 
bage, whfcJi,  during  llie  heats  of  the  dry  jcason,  is 
reduceil  to  duit,  and  dijappcors.     The  soil  then 
preMnis  the  aipect  of  n  parched  liesert,  m  the 
chinks  and  fissures  of  which,  the  alligator  and  the, 
great  serpent  remain  buried  nmidst  tlie  dry  mud, 
till  they  are  atrakened  by  the  first  showers.  The 
Pampas  of  La  Plata,  which  extend  from  18"  to  40" 
of  south  latitude,  are  plains  of  the  aame  description. 
But  the  zoae  which  divides  tlNi»  open  plains,  and 
forms  tlic  basin  of  the  AmaEOii»  e«|eBdiog  from  6° 
or  7"  of  north,  to  18°  of  south  iMitude,ia.one  nM 
and  eootiiiued  ibteit.  Oo  (he  eaMcntrideoT  tha 
coniuMU,  thii  Ibrett  oxtemb  at  fhr  touth  at'Iatltode 
'          25",  and  altogether  embraces  a  surfncr  of  I'O.tWJ 
square  leagues.  This  aiiddlc  region  is       the  highest, 
but  so  loiv  are  nil  the  three,  that,  if  the  sen  were 
to  rise  SO  faiiwrns  at  tlie  mouth  of  the  Orinoco  and 
Piata.and  800  at  themuuth  of  the  Amazon.",  it  w  ould 
wash  the  eastern  foot  of  the  Andes,  and  submerge 
more  than  one-half  of  iSouth  America.    The  Llanos 
and  Pampas  afford  past  urage  to  millions  ef  cattle,  and 
are.  in  truth,  Otf^t  like  those  of  Soothem  BnNii. 
Ybere  an  no  real  detertt  In  Sooth  AamieB,  exoift 
•  aarnv  traot  of  rodt  and  qdekt«ida  on  the  ooaat 
of  Pwa  hetn«en  Coquhaba  wd  Liofa,  on  which  no 
rain  ever  fUlt.   (HimboUl,  Pm.  Kar.  IV. 
311.) 

Nordi  Attie-  North  American  continent,  hke  the  South,  is 

distinguished  by  one  great  chain  of  raouniaiiis,  which 
traverses  it  from  south  to  north  nearly  through  iu 
uhole  extent,  leaving  a  larpe  open  level  region  to 
the  east,  and  presenting  a  steeper  and  narrower  de- 
clivity to  the  west.  The  chain  of  the  Kocky  Moiuk 
tains,  which  ascend  considerably  above  the  inferior 
limit  of  perpetual  sium,  at  latitude  46^  has  proba- 
bly an  elevation  of  MOO  or  9000  iiMt.  la  a  general 
point  of  view,  iImm  Baonntaba  deMmino  the  deeli> 
vities  of  the  eoQ,  aind  the  coone  of  the  rivers  over 
neariy  the  whole  continent.  On  the  west  side  ot  the 
chain  the  tlope  i^  rapid,  and  the  riverf,  so  tar  as 
they  are  known,  tlow  directly  to  the  Paciiic  Ocean, 
fOM*!^  thio4gh  a.  high,  hvoikwi,  intemipted  diaio. 
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which  skirts  the  coast.  On  the  cast  side,  they  bend  PhT«c«I 
their  course  to  the  nearest  tea,  over  a  surface  little  ^•<*>'*^y' 
inclined,  llowiiig  to  the  riorth-east,  and  north  in  the 
northern  parts,  and  to  the  south-eatt  and  south  in  ' 
the  aouthern  part*.  On  looking  attentively  at  the 
rivers  in  (he  map,  it  will  be  perceived  that  the  chain 
of  lakes  above  Lalta  Erie,  the  upper  Mississippi,  the 
MiiiOuri>  the  Arkaaaaw,  and  lied  fiiver,  all  point  in 
«iwdi#eetian,tothoaoiith.«ai^  (bit  b,  at  i|i^t  a»> 
glee  to  the  gcocial  line  of  the  ooaat,  lodEonfaig  from 
Nova  Scotia  to  the  north-west  comer  of  (he  Mexi< 
can  Cuir.  Hut,  as  if  tlio  barrier  of  the  A1icghanif!i 
had  hten  throun  up  jsubbtquently  to  tliu  geaeral 
level  of  ilic  siiriiice  being  settled,  we  find  the  St 
Liwrerice  and  the  Mi&sis.s!pp5,  after  running  neiarly 
parallel  till  they  were  within  500  miles  of  the  coast, 
suddenly  deflected  from  their  souih-east  eoune,  and 
praoeedineto  the  aea  in  directions  almost  exactly  op> 
poihe.  TnneBQ  height  ef  the  AUegbanies  is  from 
8000 16  9000  Aac 

The  woodi  are  tiifctot  oa  tho  eaeteni  aide  of  the 
Alleglianiea.  In  the  barin  of  the  Ohio,  ivMcih  oocii>  , 
pies  the  ivestcrn  declivity  of  these  mountains,  t'Xlcn.  » 
sive  tracts,  called  prairies,  dcAlitute  of  trees,  but  co- 
vered ivith  hcrba{{e,  occur.    The  dcclivitie 3  of  the 
rocky  mnuntain.s  from  the  Miofiitippi  to  the  }*acific 
C)cean  are  generally  bare  of  wood,  except  along  the 
rivers,  aad  within  twenty  kuj;uLS  of  iIil-  feu-coast. 
In  truth,  the  whole  of  this  vast  rcj;inn  con.M^t.s  of 
open  steppea  or  tavMinatM,  of  a  rich  soil,  and  attbrd- 
ing  excellent  paituree,  hot  mixed  with  stony  and 
iandj  traeti^  aqwcially  towards  the  Mexkain  fron-  . 
lien.  Saltipriiigt  are  iluraerous,  and  iaaomodw* 
tiicia  tbe  wiftee  ie  ioeraMMedwitli^  a  mIIm  cOona- 
ccfice.  The  whole  of  the  region  «ut  oTfhe  Rocky 
Mountain?,  rnini  tlie  .'Oih  parallel  to  the  Arctic  Sen, 
\i  generally       ,  aboiinils  in  lakes,  and  is  scantily 
H  oudtd  ab  far  ai  the  (jOlh  de;;(  te  of  latitude,  beyond 
^vhich  trees  c<.  ..se  to  grow,  l-'rom  the  Gulf  of  Mexi- 
co to  the  i:iauth  of  Coppermine  River,  in  latitude 
(i?",  the  country  nsay  be  considered  as  one  great 
plain,  tlie  sumtuit  of  which,  about  the  50th  parallel, 
is  probably  nut  1000  feet  hi^.   The  mean  faeighl 
of  the  great  ba^in  of  the  Muaiai^i  and  HiaMvtl, 
Hundioidt  thinia,  doca  not  encaed  ifooi  MO  to  600 
feet.  The  nitefior  of  tho  oonntiy  faelMMi  Macben* 
zic's  River  and  Behring'a  Slr^  and  between  Hod^ 
son's  Bay  and  the  coast  of  Labrador,  it  entirely  an. 
I.  i  v,  I,    i  .ir  the  former  is  probably  fertile  and  toler- 
ably Wiiudtd,  as  the  w^hole  of  the  region  west  of  tlte 
]{oeky  Mountains  has  a  mild  and  humid  climate. 
The  late  discoveries  of  Captain  Parry  and  Captain 
Franklin  have  rendered  it  probable  that  tho  northern 
limits  of  the  American  Continent  run  generally  along 
the  67th  or68tb  parallel,  and  that  the  space  between 
tbia  and  the  latitude  of  78^  or  80**  is  occupied  by  a 
numerotti  group  of  islands,  of  which  dreenlead 
109 bo cenideMd apart,  jba itibmiw whieb coa- 
neeta  the  two  American  conUneiita  connta  of  a 
prolongation  of  Ulc  chain  of  the  Andes,  of  DO- 
(lerate  height,  and  which,  about  tho  latitude  of  18* 
north,  spreads  out  into  a  vast  plateau  of  table  land, 
about  "000  feet  above  the  sea.   From  thia  elevat- 
ed bale  «mM  detacbed  vokaaia  mouotaiM  aaeend 
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Ph)sc«l   io,c>oo,  rtiaching  an  abMluteelevAtiooof  17>000teet. 
(Warden'*  ylmtrioi,  CiMip. Bl, tt, 38.  WflklNPaer, 

*        iJosmuL  Chap.  1  i.) 
New  Bod        A  cumiiarisou  of  the  great  contifieDti      tSuB  Old 

^  Wof  Id        th»t  tbe  •dvwtagM  are  great* 


the  main  trunk  or  river,  which  cotiTeys  the  waters  H^jiioJ 
of  the^wliole  to  the  sea.    All  these  descend  over  in-  ^'"^t^J- 
clined  piancs,  io  (hat  ilie  lowest  point  ot  each  brook  "'^v'^ 
ii  that  where  it  joins  the  rivulet — the  lowest  point 
of  cfa0  rif  alct  thftt  irheM  it  iinitei  with  tbe 


BOM  oaa>  ^J  ^     ,tile  of  tbe  latter.  All  the  inurier  para  of  aUMOi— «nd  the  lowest  point  in  tbe  whole  ajitem  ef 

TaII*  intn  tlia 


Hbvn* 


DOth  the  Anaerican  contiocnls  have  the  ^vabtage  of 

being  nearer  the  »ca  tlian  tlic  interior  pares  of  Asia 
and  .Africa.  There  are  in  Amcnc.i  no  ^reat  iIcsltIs 
like  those  of  the  Old  World,  w  liich  n:it  uuiy  wuh- 
draw  a  vast  portion  of  tlie  soil  fruiu  the  use  of  man, 
but,  by  the  burning  winds  they  geiiurate,  render  the 
neighbouring  regions  scarcely  habitable,  and,  by  the 
wJiS  heatte  and  robber*  to  wbicfa  they  afionl  abelteri 
oppoae  a  naore  formidable  barrier  to  the  tniereoofae 
01  nntioDB  thnn  stormy  ••vas  nr  soow-clad  mountaioi. 
But  tbe  grand  advantage  of  the  New  World  is  its  im« 
mensc  facilities  for  inland  >iavi^atian,  in  consequence 
of  the  little  elevation  of  its  f-urttice  and  its  multitude 
of  noUe  rirert.  The  St  Lawrence,  the  Mississip- 
pi, the  AnHMNUt-aiid  tbe  Plata,  penetrate  tbe  heart 
of  the  two  AoMrieaneoatiDeiila  in  a  manner  to  which 
there  is  nothing  analogous  in  the  Old  World.  By 
means  of  these  great  streams,  and  their  brarfdies, 
there  is  scarcer,  a  district  of  any  extent,  liortevtr 
renjote  IVoiii  the  klj,  whieli  has  n.it  a  more  ex<y  and 
rapid  communication  »  illi  the  re>t  of  the  world  than 
(lie  countries  within  '.^00  or  300  nsdes  of  the  coast  in 
die  greater  part  of  Asia  and  Africa.    Mexico,  the 


inclined  planes,  is  that  where  the  river  falls  into  the 
sea.  These  basins  form  natural  divisions  in  physical 
geography.  Thus  the  huiiiia  of  the  Rhone,  Ga- 
ronne, Loire,  Soioe,  and  part  of  the  basin  of  the 
Rhine,  comprehend  Dtarly  all  France  ;  Northern 
Italy  consisu  chiefly  of  tbe  basin  ofllie  Po,  and  Bp* 
hernia  entirely  of  the  hhit  of  the  Upper  Elbe. 

Tbe  foim  and  MoafMce  of  riter  eeuieet  lead 
10  tbe  eencluaion  thM  their  ehannda  atw  geoe-^' 
rally  the  work  of  tfn  ir  own  currcnU.  We  ncvtr"^ 
find  them  flowing  in  cavities  which  retain  their  n.i- 
tural  shape,  but  always  in  beds  cut  below  the  ad- 
joining surface,  and  corresponding  to  the  quantity 
of  water ;  the  bed  of  t)ic  main  strenm  being  larger 
iban  tbese  of  the  great  brancbe^  and  the  beds  of  the 

Sreat  branchca  larger  than  those  of  the  small.  Tb*^ 
B  not  accommodate  theoNelvea  to  the  uMNpwUtiea 


of  the  country,  but  flow'  near  tbe  turface  in  low 

plains,  and  cut  through  a  high  ridge  when  it  comes 
in  the  wav  ;  preserving;  a  pretty  uniform  ra»e  of  de- 
scent, however  preat  may  be  the  undulations  of  the 
•upcrior  toil.  The  deep  ravines  that  have  been  cut 
thfeugh  bud  rocica  bi  Ihia  wej,  hy  aa  agent  that 
enlr'comidenMe  region  in  the  New  World  without  operates  ao  ahMrl^,  ln»pr«iiei  us  arilh  e  coiiTietion 
naVigable  rivera.  has  tiM  adrantage,  b;  the  oarrow.   that  immense  periods  of  time  most  have  ehipacd 

since  the  operations  corontenccd.    Before  this  took 
placf,  the  courses  of  rivers  must  have  consisted 
chiclly  cif  a  series  of  UkcB  i    jkh  inicating  by  cata- 
racts.   The  waters  flowing  liown  from  the  high 
grounds  in  one  district  would  collect  and  form  u 
lake,  which  would  increase  till  the  flood  found  a 
passage  over  the  lowest  part  of  (he  bounding  ridge, 
and  ictt  into  a  tecond  cavttjt  In  which  they  would 
again  aieeuonilate,  till  they  were  discharged  by  an- 
other cataract  into  the  next  natural  hollow,    liy  a 
twofold  chain  of  operations  these  lakes  and  cata- 
racts disappear.    The  bottom  of  the  lake  is  constant- 
ly rising  by  the  earth  and  gravel  carried  down  by 
llie  tomoti  and  spread  over  it,  and  the  level  of  the 
waMra  b  oonatantly  sinking  by  the  action  of  the 
ilrean  in  deepening  the  outlet.   At  length  the  lake 
becomes  a  dry  level  plain,  with  e.gniveily  bottons, 
and  the  cataract  a  deep  deft  or  rntrine,  through 
which  and  the  plain  above,  the  river  flows  with  .i   l  i- 
form  and  gradual  descent.    Many  of  tiie  Ituuglu  or 
holms  seen  on  river  cow 
of  ibis  kind. 
The  aurface  of  the  globe  everywhere  |fe'fM 
of.  thcae  changes.  The  celeMlcd  passage 
Belnse  has  exactly  the  dimensioDi  and  oppearaaoe 
L  f  a  channel  cut  by  the  Rhone  itself  end  exhilMta 
aiarks  of  the  iirtion  of  the  water  far  above  tbe  pre- 
sent surface.    Three  distinct  basins  are  observt  J  in 
tbe  course  of  the  Rhine.   The  lake  of  Constance  oc- 
cupies the  first,  the  second  extends  from  Hasle  to 
Bingen  below  Monti,  and  the  tliird  from  this  to  the 
MO;  and  each  of  tfaeaa  ba*ing  is  separated  from  the 
hf  ft  iMnwv  fochy  oniu  la  the  Deaeb* 


ness  of  its  territory,  of  beiqg  everywhere  near  the 
•ea.    We  may  add,  as  an  accidental  advanloge  of 

the  New  World,  th.it  its  aborij;inal  inhabitants,  from 
the  smalloeSS  ot  their  nambeis,  present  ahnost  no 
obstacle  to  the  est.ibli>hmi;nt  ami  gr(j>vili  of  n  civil- 
ized  population  ;  while  the  Oid  World  is  too  thickly 
peopled  in  most  of  its  parts  to  adorit  of  behg  easily 
oolodaedt  and  by  tribes  who  disoover  no  aptibide  fw 
ctviKaatien  themselves. 
The  extent  of  tbe  foor  great  divisiaos  of  the  wofld 

is  as  follows  : 

8q-  Eos;,  ^ftl(» 

Europe  with  iu  Isles,  -  •  3,4354,000 
Africa  with  .Madagascar,  II^SO^OOO 
Continental  Asia,       -  lti,8(»U.OOO) 


The  Isles,  including  New  Hol- 


land and  Polyaetia» 
South  AnM(ka» 
North  Oo. 


Gnaidaod  (supposed)* 


4^000  > 

8,100,000  (..^^ 
IGO.0001  "•'"''^ 


Rivers  are  netoral  drdns  wliich  convey  to  tiie  sea 
that  portion  of  the  waters  falling  upon  the  earth, 
which  does  not  pass  off  by  evaporation,  or  go  to 
nourish  organic  bodies.  They  invariably  occupy 
the  lowest  parts  of  the  surface  of  the  districts  from 
which  their  waters  arc  derived,  and  these  districts 
are  called  their  basblB.  The  baiin  is  bounded  by 
high  lands*  wfatch  are  aomethnea  ■Mnatainona.  Iha 
deaendnc  frain  these  coUecta  into  btoeka, 
lie  lifolett^  the  fivtdets  iniMd  forai 
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may  be  distlogukhed  ihe  basins  of  Davaria,  Austria, 
and  Hungary,  i'rom  each  of  which  the  river  escapes 
by  a  utountaioous  d&iiie.  The  celebrated  defile  of 
Tcoipe  in  TbetMly,  the  deep  and  rugged  defla  by 
which  the  PoMwmac.  Susquahannah,  tad  SMtmn, 
pwctvaie  the  burner  of  the  All^gomiatr  ill  bcw 

mttt,  tha  mtMmm  of  llw  mtn  cm  bt  tnwii 

fron  one  te«il  to  aoodMr  bj  ttmCM  jpii*d  Mt 
on  the  ndet  of  the  moaata^   In  tlwHUey  of  the 

Rhine  these  are  seen  to  the  nunibor  of  fc  n-  rr  five. 
St  the  distance  of  twenty,  thirty,  or  forty  icLi  buJuw 
one  another,  and  from  ihcm  Professor  Playfair  as- 
certained that  this  river  had  once  tloired  at  the 
height  of  SGO  feet  above  its  present  bed.» 

£i  the  greater  namber  of  rirer  counci  we  see 
tboae  cbangiM  completed,  but  m  tbe  chain  of  North 
Aaencan  Takes  on  the  St  Lawrence,  we  aee  than 
MttI  in  progren.   On  the  rocky  aides  of  UOM  of 


of  the  weler  cmmdmMy  ebere  it»  praMot  letel. 

The  Niagara  falU  have  been  ohaerved  to  recede 
abont  eighteen  feet  in  thirty  yean,  by  the  water'a 

wearing  away  the  limettone  rock.  This  rock  forms 
a  Jarge  level  platforna,  from  the  onter  edge  of  which, 
six  miles  below  the  falls,  the  cataract  has  receded, 
and  worn  oot  a  deep  channel  of  that  length  by  the 
cotkstant  attrition  of  it«  current.  Had  the  surface  of 
thia  rock  dipt  rapidly  to  tbe  Mutliward,  the  lake 
would  have  been  emptied  long  ago.  The  fact  ia  in- 
tflrating  in  another  pooit  of  view.  Sa_ 
)  at  which  the  rock  ia  wasted  away  bj't 
MB  Cm*  in  tUi^ycim)  to  k*  well  «^ 

gone  backwards  six  miles  from  the  position  it  must 
have  originally  occtipted,  it  may  be  inferred,  from 
calculation,  fJuU  1 0,0<ii  years  have  elapsed  since 
tbe  wait  I  S  1  11  ;lje  St  Lan  reDCc  began  to  flow.  If  we 
could  i:iL|;'L'i.d  upon  the  Einnjlcr  unit — the  annual 
waste  of  the  rock,  we  should  can»iikr  Uii*  as  a  to- 
lerable criterion  for  eatiaaating  the  antiquity  of  the 
ptcacnt  physical  arraDgcmciit  of  tbe  earth's  surface. 
(Hall's  TraveU,  p.  235  ) 
AUotUDs*  Where  riven  which  fMt  UmnA  loir  taA  Itvel 
laf  Bf>lnets  ate  nfajeet  to  wmnI  iMaaMkit,  th*  eMh, 
aaad,  and  fmml  they  bring  down,  deposited  most 
abnadaatly  en  their  hanks,  raise  them  gradual- 
ly above  the  surrounding  conotry,  while  a  part  of 
the  matter  carried  to  the  sea  enlarges  the  coast, 
or  forms  sand  or  mwi  banks  which  rise,  by  degrees, 
above  tbe  water.  It  is  thus  that  the  Ganges,  Po, 
Nile,  Missiasippi,  and  many  other  rivers,  flow  on 
the  top  of  ridges.  Divtog  floods,  the  elevated  sides 
burst  throueh,  and  the  waters  which 
t  lakes,  or  return  into  the 
B,  Ibnung  islands,  or  travd 
to  dw  M*  bjr «  topvato  aieiith,  and  form  a  delta. 
Hanea  die  AnaaoM,  Ormoeo,  Ifiaiissippi,  Nile,  Da« 
nobe,  Wolga,  Ganges,  abound  in  islands,  and  have 
deltas  from  50  to  200  miles  ia  brcadtli,  at  their 


luuuiliS.  Ia  the  tracts  of  new  ground  which  are  MiynoU 
thus  gained  from  theses,  the  soil  may  be  seen  of^'^P*'!''*. 
every  degree  of  solidity,  from  soft  mud  to  firm  land. 
In  the  broad  plain  at  the  mouth  of  the  Ganges,  be- 
tween tbe  Tippersh  hills  and  Bardwan,  wherever 
tbe  ground  is  penetrated,  no  virgin  soil  ia  ibund,  but 
an  alluvial  deposit  of  sand  ana  and  vamgtA  in 
strata.  Tha  fiaeat  soil  tnaaportai  M  the  M*  ntt* 
dan  tha  watof  awddyto  the  distance  of  tweaty  adlto 
fteai  tha  coast.  The  MiasiMippi  is  supposed  to  add 
about  two  leagues  to  the  coast  in  a  centur , ,  <  r  Mn 
feet  per  annum,  at  the  point  where  its  mam  iUtain 
falls  in.    (Warden's  America,  II.  But  the  ill. 

crease,  if  equally  distributed  over  the  whole  delta, 
woulJ  in  L  exceed  two  or  three  feet  ;>fr  annum. 
Vtiloey  calculated,  but  oa  very  loose  data,  (hat  the 
Nile  had  advanced  four  miles  at  Rosetta,  and  ten  at 
Daauata,  since  the  time  of  Heradotas ;  a  quanti^ 
At  too  great,  amounting  to  tixtceB  feet  per  annum 
afar  tha  whola  ddia.  Biit  Oimd  toaadainad,  thai 
ihaaamidlloodaaf  the  Nilehad  laitod  thaswtfaoe 
of  Upper  Egypt  about  six  feet  four  inches  (English) 
since  the  coBDeocement  of  the  Christian  era,  or 
four  Inches  in  a  century.    Now,  at  the  sea  deepcna 
on  the  coast,  at  the  rate  of  a  fathom  in  the  mile, 
ii:ii[)ii-^in^'  [\:r  deposit  to  haveliL-ui  as  along 
tiie  wiiolc  iiliore  a»  in  the  Thebaii,  liie  addition 
would  amount  to  no  more  than  one  mile  and  a  (quar- 
ter since  the  time  of  Herodotus.    The  great  error  in 
all  estonates  of  this  kind  has  arisen  from  confound* 
iag  tha  ahanges  that  beiong  to  geological  with  thoM 
Hiaft  hatonp  to  historical  periods.    Tha  PlI^  whicb 
avaeps  rapidly  thMnq(h  «  rich  nOtf,  HWMpwtt  ft 
vaat  quantity  af  aIla?MW  eod  fa  feind  to  eneraadi 
upon  the  Adriatic,  at  the  astoaiihlng  rate  of  238  feet 
per  anntm,  st  its  two  principol  mouths.   Adi'm  waa 
once  upcu  iliu  tj  a,  heiJ  a  l  iK  uSar  Kpace  of  twen^ 
mile*  in  diauitticr  mutt  have,  hfen  filled  up  with 
solid  soil  since  it  whs  Uui't     A'-b  iniii:^'  that  2500 
years  have  elapsed  since  ttic  building  of  Adria,  and 
allowing  the  new  ground  a  depth  ot  twelve  feet,  it 
follows,  that  the  river  must  have  deposited  45,tiOOuC>00 
of  cubic  feet  aoauatly  at  its  mouth,  exclusive,  per~ 
hifa^  af  aaauKh  atoce  floated  airU'^  i' 
apread  ««ar  dM  baaht  higher  up.  fivaa 
tity  of  alluvion  is  a  trifie  caaipved  witli  that  i 
Yellow  Rirer  of  China,  which  is  2,000,000  of  oibhi 
feet  per  h  iir.  if  Mr  I^jtmi/  'f  i  -timutc  may  be  cre- 
dited.   Great  as  thesu  ettecu  seem  to  be,  they  sink 
into  insignificance  wlion  compared  with  the  whole 
extent  of  the  ocean.   AMuming  that  the  mean  depth 
of  the  sea  is  two  miles,  and  that  each  district  of 
land,  of  tbe  same  extent  as  the  batin  uf  lite  Vo, 
furnisties  an  equal  quantity  of  alluvion,  it  may  ha 
shown  that  it  voaid  laquifa  iMjOOOfiOO  of  years  to 
fiU  in  tha  piaant  bed  afiha  aeatt.t 
AU  rinrn  an  miUmi  to  oenrfaoal  «r  pailadicali'i«s^ 
wdfc    Hiom  af  wa  NDa^  abamad  In  a  caoaii} ' 
where  no  rain  falls,  have  been  a  subjea  of  specula* 
tion  since  the  time  of  Herodotus.    Within  the  torrid 


tbti  Man- 
or iha 


*  Daubui«»oa,  G*og.  I.  105.    Hall's  Travtk  in  America,  p.  26«,  S46.    Playfisir's  Worth  I-  i*t< 
t  V  olney'»1>M^£si.  grfMnin^  PU.  Jmr,  Mn.    p.  gS.  CtcOtift  Otd.  Em^t  Bttn^ 
Tnn>  491* 
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isone,  (licjc  finds  firo  produced  by  the  anntjal  rain*, 
und  occur  dui  iiig  the  summer  months ;  bat,  bcj'ond 
Uie  tropics,  they  occur  at  various  sea ^ on  ,  an.  1  in 
high  latitudes,  chiefly  in  vpring,  when  the  snow  and 
ice  melts.  As  llie  seuon  of  rains  at  each  parallel 
within  the  tropica  commences  generally  »b«n  the  sun 
putet  the  MnHli  of  the  place  towarda  Ihe  pole,  and 
o(wtinii(etDI  be  pew  it  eprin  on  hia  return,  or  e  little 
later,  the  fleoda,  of  eoarae,  last  longer  as  we  ed?anoe 
farther  wiiliin  the  torrid  eone,  and  nt  thp  equator  arc 
perpetual.  Uetice,  the  Amazons,  which  derives  its 
waters  from  both  sides  of  the  equator,  may  be  said 
to  be  idways  in  flood ;  but  as  its  largest  branches  be- 
long to  theaontbenilmiitphere,  iu  greatest  inunda* 
Itene  are  during  our  winter  montfaa.  Tboaeof  the 
Thta  take  j^aoe  daring  the  same  leeMMi,  but  are  ef 
shorter  duration.  Tbeae  floods  cover  •  VMt  iHit 
known  range  of  'country.  The  Orinoco  begins  to 
rise  in  May,  overflows  its  banks  in  June,  and  returns 
into  its  bed  in  September,  but,  like  the  otlier  tropi- 
cal rivers,  continue*  to  iail  till  March  or  April  next 
year.  '1  lie  Nile,  which  is  really  a  tropical  river,  be- 
gins  to  riiie  in  June,  reaches  its  maximum  height  of 
M  or  Sft  feet  about  the  middle  of  August,  and.  coo> 
liouca  to  fidl  tfll  May  next  year.  Ite  inereate  to  ir< 
regtUar,  two  or  three  inches  a  day  at  first>  and  some* 
times,  when  near  its  height,  as  much  as  three  or  four 
feet.  The  long  valley  o'  Egypi>  'fOKo  three  to  four 
leaguew  broad,  with  the  delta  at  it-s  extremity,  is  now 
covered  by  the  water,  except  some  elevated  spots, 
and  the  higher  parts  of  the  river's  banks,  which  rise 
riiove  the  adjoining  surface.  In  Northern  lailai  where 
the  seaaona  depend  chiefly  on  the  nonaeon^i  the 
Ganges  begina  to  iwdl  In  April,  when  tbe  raine  iUI 
on  the  mountains,  and  increase  at  the  rate  of  one, 
two,  or  three  inches  a  day,  till  it  reaches  the  height 
of  15^  feet  before  the  showers  have  commenced  in 
the  plains.  When  the  latter  begin  in  July,  tbe  river 
rises  at  the  rate  of  five  inches  a  day:  till  it  reaches 
iu  maximum  of  SI  or  8S  feel,  about  die  aamo  period 
as  the  Nile.   In  the  end  of  Jtil/,  the  lotr  cooBtiy, 


ibr  n  tariodtb  of  100  niiUii,  mNDli  n  ^ 
of  water,  whoM  wrfaco  ia  dhrtnilM  by  tlw'treea' 

that  everywhere  rise  above  it,  and  by  the  multitude 
of  villages  standing  like  inlands,  between  which,  the 
peasants  arc  seen  passing  in  boat.=.  The  rains  cover 
the  low  tracts  before  the  bed  of  the  river  is  tilled, 
and  iia  bonks,  which  riie  above  the  rei>t  of  the  coun> 
tiy,  appear  like  long  mounds  which  separate  the 
waiiia  of  the  inundation  iWnn  tbe  streani  of  tbe 
ritar.  Tbe  flood*  are  eonpulad  to  advance  over 
tbo  low  r^jioB  at  the  rale  of  half  a  mile  per  hour, 
and  when  at  their  height,  cover  a  large  tract  of 
country  to  the  depth  of  twelve  feet.  I  he  dooils  of 
tbe  Indus  fertilize  a  district  reaching  thirty  or  forty 
miles  on  each  mde  of  its  course.  They  attain  their 
fuU  height,  like  those  of  the  Qangcat  in  August,  but 
'  I  rather  later,  cndaooncr,  and  afoprobably 
The  Mlebittad  Enphntat^  widciii  baa  ita 


sources  in  tbn  Ml"!  mountains  of  Armenia,  begins  to  f^tjftal 
swell  in  Martli,  .Lachei.  it»  extreme  height  in  April,  <»wp^y.  ^ 
and,  from  this  period  till  June,  dujirij,-  wiJch  heavy  ^'  * 
showers  fall  every  day  at  noon  in  Arnienia,  it  remains 
nearly  stationary.  Afler  June  it  falls  rapidly.  Its 
extreme  rise  Is  twelve  feet  in  Mesopotamia,  and  so 
level  ia  tbo  country,  that,  with  this  small  elevation, 
it  oofan  nearly  tlw  whole  plain  between  it  and  the 
Tigri*,  In  the  tathude  of  Bagdad.  Tbe  Mississippi 
is  lowest  in  October;  in  some  of  its  remote  branchea 
the  floods  commence  in  February,  with  the  melting 
of  the  snows,  but  they  are  not  mui  ii  l  it  in  the  low 
country  till  March,  from  which  time  tticy  mount  ra* 
pidly  till  June,  end  then  fall  again  till  October. 
From  the  junction  of  tbe  Miaaoiui  to  that  of  lied 
River,  the  great  trdlnnce  of  water  thrown  by  tbe 
Mississippi  over  its  western  banks,  spread  ont  into 
shallow  lakes,  which  are  dried  up  by  the  entiMHwl 
heats,  and  become  parched  and  solid  plabs.  Below 
Red  llivcr,  where  the  delta  commences,  the  ground 
is  a  wide  swamp,  risinq  very  little  above  the  level  of 
the  tide.  The  only  soil  capable  of  cultivation  is  the 
long  stripe  of  elevated  land  which  forms  the  bank  of 
the  river,  and  i*  dry  during  eleven  months*  Coiw 
sisting  of  fine  travelled  canfi,  it  Is  luxuriantly  fertile. 
Its  breadth  is  small,  sloping  downwards  as  it  recedes 
from  the  stream,  and  at  a  distance,  varying  from 
half  a  mile  to  a  mile  and  a  hulC,  terminating  in  the 
swampy  level.  In  tbe  rivers  that  water  the  northern  ' 
•  parts  of  the  new  and  old  continents,  the  floods,  which 
almost  invariably  proceed  from  the  melting  of  the 
snow  and  ice,  are  violent  but  tranrilocy;  and  ooeor 
in  JMaroh,  April,  May,  or  June,  aceoiding  aa  tba 
aeorcea  ofthe  river  ere  fintiier  from,  or  nearer  to  tbo 
arctic  circle.  In  some  of  tlie'c  rivers  there  arc 
three  successive  floods, — the  first  in  March  or  April, 
when  the  thaw  takes  place  in  the  low  country, — the 
second  in  May,  when  the  thaw  has  reached  tbe  mid- 
dle regions,  and  heavy  rains  fa]l,»and  the  third  near 
tbe  end  of  aummer,  when  tbe  glaciers  begin  to  dis- 
oelve:  Tbw  In  the  frmd,  aa  well  as  the  horrid  sone, 
tbe  aeaion  of  floeda  u  generally  tbe  ibur  montha 
nearest     eimiraer  solstice.  * 

As  water  cannot  be  hmpcd  up  wlu-re  it  is  not  con- 
fined on  all  sides,  it  follows  that  the  tlonds  in  rivers 
will  gradually  *ink  as  they  approach  tlic  and 
assume  the  form  of  an  inclined  plane  at  their  upper 
surface.  Thus  the  rise  in  the  Mississippi  in  tbo 
height  of  tbe  innndation,  at  the  distance  of  1000, 
SOO,  and  100  miles  from  jtamoMli,  to  50,  tS,  and  It 
feet  respectively.  The  Ganges,  which  rises  SI  feet 
at  Cu^tec,  rises  no  more  than  14  at  Dacca,  and  6  at- 
Luckipoor.  The  extreme  height  of  the  Nile,  which 
is  94  or  98  feet  at  Cairo,  is  only  1-  at  Uosctta.  From 
the  great  addilionul  rapidity  thus  communicated, 
when  the  depth  is  only  doubled,  the  discharge  isoi^ 
ten  quadrupled.  In  the  case  of  the  Nile,  wnera  tho 
depth  ia  trwled,  tbe  discbaige  is  probably  aqgniani> 
ad  tenfidd  duibig  tba  height  of  dia  fliMd.  Tba 


•  Humboldt,  Pers.  Nar.  V.  Shaw's  Trav.  11. Rcnnell,  Phil  Trans.  1 781.  Kinneir  s  Geog.  Mem. 
qf  Pers.  228.  Moriei^s  Jatrnetf  in  Persia,  I.  342.  Kerr  Porter's  Trav.  in  Iiab}flonia,  II.  404.  Warden'o 
America,  11.506,  ■Dmty't  Geag.  Detcript.  ^  Louuiaaa,  126,236.  Tuckey't  iVfan«.  Creqg.  L  851. 
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PUjiiMi  qtiantity  of  water  del'iTered  into  the  sea  by  the  riven 
'^''°P*!*f'  between  the  equator  and  the  parallel  of  55"  north, 
'^^u  pBrtww  as  great  in  the  sinf^le  mootb  of  Julyt  as 
darilig  the  eight  months  from  Scptenbar  to  April. 

Tbe  AQomng  tiiile,  wbicb.  w«  hun  prepMred  with 
eonridbnble  iaSoar,  ezhibHa  aone  mtmvatin^  ealcn- 
latioos  with  regard  to  the  most  considerable  rivctt  Of 
the  globe.  The  first  column  of  figures  gives  their 
proportional  lengths,  tncasured  always  to  tlitlr  re- 
motest branches,  tlic  length  of  the  'I'liumes  being 
reckoned  unity.  Tlic  second  column  gives  the  area 
of  their  basing  in  square  English  miles  ;  the  third  the 
nriipOTtionnl  raajrnitude  of  those  basins;  and  the 
iuurth  the  quantity  of  water  which  each  discharges, 
that  of  the  Thames  being  tioity.  Tbe  last  column, 
wlnclt  is  neecMarily  hypothetical,  is  constructed  on 
dw  MIosrnig  bun.  The  fall  of  rain  is  found  to  bear 
a  certain  relation  to  the  Ittitade.  and  is  assumed  to 
be  equal  (though  it  is  not  strictly  so)  along  all  tbt 
paru  of  the  same  parallel.  It  is  farther  assuro^l, 
tiiat  of  the  rain  which  falls,  a  certain  fixed  propor- 
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tion  is  received  by  the  rivers.    It  is  evident,  then,  Plij"**! 
that,  having  the  extent  of  the  river  basin,  its  mean 
latitude,  and  the  depth  of  rain  at  that  latitude,  we  '^*~'>^~*~ 
have  the  elements  for  computing  the  proportional 
dischai^e  of  the  rivers.    In  the  ingenious  artids 
Htoiombtrt.  in  the  Edinburgh  Encydopa^a,  (ha 
attUior  deduces,  from  data  parair  tbeon!tk>l»  Ao 
anooBt  oTiahi  for  each  «l*  af  lauti^.  But,  ftom 
Cotte's  Tables,  Captain  Vmft  observ  i;;      ir  j  vn 
rious  facu  sutcd  by  Humboldt,  wo  ha^c  bv^a  ^cd  to 
conclude,  that  the  mean  depth  of  rain  at  the  equator 
is  at  lea-it  10  inches  more,  and  at  the  pole  consider-  , 
ably  less  than  given  in  the  article  relcrrtd  to.  On 
these  and  other  ground.-;  we  have  endeavoured  to  con-  ' 
nect  the  results  of  observation  by  an  empirical  rule. 
Assuming  the  annual  deposit  ot  rain  and  dew  at  tha  < . 

equator  to  be  83  inches,  and  at  the  pole  8,  vce  iinddw 
intermediate  terms  by  the  foliowiog  formula : 

75.  (IUd.P-^ of  Lau)  +  ta  depth  of 
in  noMs> 


EtjRors. 


AtBiOA, 


Ammica. 


Riven. 

Length. 

j 

Ana  af  llasin  io 
BiWlMkMks, 

ProprntiaiMl 
Mi^nniAiBf 

Vraportional 

Thaiaei 

I 

5,500 

1 

1 

Rhina 

70.000 

12I 

18 

Loire      •         ■  • 

4 

M.00O 

H 

10 

Po      .         .  . 

87.000 

5 

6 

Elbe 

% 

50.000 

9 

8 

Vistula 

41 

7G,000 

IHl 

12 

Danube   .        .  • 

SI  0,000 

S(f 

6.0 

Dneiper           .  • 

200,000 

36 

86 

Don  ... 

'4 

205,000 

87 

S8 

'Wolga  . 

14 

580,000 

94 

SO 

Eopluates 
Iiwos  ... 

91 

830,000 

42 

GO 

114 

400,000 

~n 

133 

Ganges       •       «  • 
Kang-tsa,  or  Greet  Biver  ) 

of  China        .  | 

JO 

480,000 

76 

148 

2If 

760,000 

138 

858 

Amour,  Chinese  Tartary 

Hi 

900,000 

16« 

196 

I.eti  1,  A  i.i'.ic  Russia 

960.000 

17* 

125 

,Oby,  ditto 

15 

1,300,000 

•836 

179 

MOa     •  .        .  . 

f  5O0:fiii.n 

loDCtrlain.J 

90 

9S0 

'  St  Lawren(»  (oiehrfiBKl 
lakes)      .       .  ] 

i^ 

600,000 

109 

lis 

Mississippi              .  • 

19 

1.368,000 

249 

33S 

PleU        .  . 

ISJ 

1,240,000 

225 

490 

Abuucoh,  aot  iadiiding') 
Aiam         .  J 

22  i 

2,177,000 

395 

IfiSO 

To  deduce  the  approximate  lengths  of  the  rivers 
in  miles  from  the  pr<^ortioiuU  bi^hs,  we  may  mal« 
tioly  the  latter  by  180^  dds  toim  l)retty  nearly  the 
dkaaoa  between  the  nnwMil  eooioe  of  tbe  TlianMa» 
aad  ila  nautb  at  the  NetOi  rellewing  the  detioiltiei 
of  tba  rirar. ,  To  convert  the  proportional  discharge 
into  known  measures,  we  would  multiply  by  1800  to 
obtain  the  nnmbe/-  of  c:,''ic  f'ci-:  pt-r  'icond,  or  by 
(or  '|W}t  to  £nd  tbe  oanual  duchargc  in  cubic  mile*, 

b  it  «  mertif     mm-       '  ' 


what  proportion  of  the  rain,  snow,  and  dew,  which 
falls  on  the  ground,  passes  off  by  the  rlver^s.  Mr 
Dalton,  computing  the  annual  deposit  1  nu  :  tare  in 
England  to  be  31  inches  of  rain,  and  5  of  dew,  con> 
eludes  that  13  inches,  or  more  than*one>ihird,  m 
drained  off  bjr  the  riteie.  {Mmektster  Tramadimt, 
V.  S59.)  But  this  b  fiHmded  eatirelj  on  a  conjectural 
estimate,  not  an  actual  measursaMnC  oT  the  depth 
and  velocity  of  the  ThaoMS,  in  the  MHUi  of  whldt 
ite  Ml  of  rab  ii  OBlj  SS  or  S8  bdM  at  LoodoDaiid 
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HhtboJ   Oxford.    Since  it  is  thown,  liowcTcr,  l>r  the  obscr- 
**or»P^r-  TBtions  of  Dr  Dobson,  Dr  Watson,  and  .Mr  DaJtoti 
Jiimwrlf,  that  the  evaporation  from  water  in  about 
rf]ual  to  the  fall  of  rain, — that  from  a  pras«y  plot  in  a 
dry  wauon,  it  it  cometimct  0.7  inche*  in  a  d»y,  or  | 
of  what  pure  water  jieid*. — tad  that  fVom  ordiotry 
•oila,  to  inches  out  of  38  escape  bf  waptfiarion, 
iMvisg  oalj  I  Tor  the  itreamt.  torn  ia  tUKl^  OMira 
than  «  pneaaptioit  tbat  the  rivm  cmwl  canj  off 
IS  out  of  90  indiM  for  England,  md  Mill  haa  18 out 
of  26  or  38  inches  in  the  baiin  of  the  Thames. 
(Phil.  Trans.  AM.,  XIV.  1S7.  Manchr.  Trail*.  V. 
359.)    The  Mississippi,  whic  h  drains  one  of  the  larg- 
est valleys  on  the  globe,  was  found  by  Mr  Darby  to 
linvo  a  hrcadil)  of  2tOO  yards  not  far  above  New  Or- 
leans, witJi  a  depth  of  153  at  hi^h,  and  ISO  at  low 
water.  {Geo^.  Dftcrip.  of  Louuiana,  p.       )  The 
aection  considered  as  a  semiellipse  is  SSO/XK)  square 
iieet,  and  the  discharge,  with  the  mean  velootj  of 
«ae  ioil«  ao  hour,  which  h«  Mi%m  to  it,  k  410,000 
cobie  Att  per  aoeood,  equd  to  88  ctibie  aaiks  jyer 
oiMim.   Ac  we  have  taken  the  high  water  leTel  with 
the  mean  anntul  velocity,  the  dHnrence  of  23  feet 
may  stand  as  equivalent  to  the  loss  of  water  by  the 
hayouf,  or  outlets,  of  Ibberril^  and  Atchafalava, 
and  the  temporary  lakes  farther  up.    Now-  this  dis- 
charge, di»ixibuted  over  tli«  basin  of  the  Mississippi, 
amounts  to  no  more  than  four  inches  of  water  in 
depth.    If  we  add  one>half  to  it,  00  the  suppoaitioo 
that  his  estinutle  of  the  velocity  ia  rather  low,  even 
this  will  only  niae  the  sain  water  to  six  loehet  Upoo 
the  area  or  the  biaia.  Bat  the  depth  of  «h  eoi^ 
reB|Mndin|^  to  ibe  aeao  ladtade  of  the  baiht  of  the 
Misaiaiippi  (f  !•)  Is  by  the  *ni1e  91-  indiea,  and  at 
Cincinnati,  in  latitude  39",  it  has  been  found,  by 
observation,  to  be  3G  inches.    This  is  cxdative  of 
dew,  and  from  what  we  knon  of  I'lC  climate  of  St 
Louis,  and  of  Cdlumbia  river,  wi   Ii  .ve  no  reason  to 
think  that  the  average  for        v,  I  i  !e  basin  c.in  be 
much  li-M.   (Warden's  America,  II.  aS?,  111.  Hi.) 
We  would  be  entitled,  from  these  facts,  to  estimate 
the  depth  of  the  wateiy  deposit  at  40  inches ;  but 
s>i')uoK'  we  redoea  it  to  SO,  the  proportion  drained 
off  by  the  ri*«».aiiiotuito  enty  (0  one-fifth.  Fran 
the  nature  of  Che  basio  of  tbb  great  riser,  which 
•folds  all  extreme^  lia«iPg  •  amderate  elevatioo, 
and  coflsisting  neither  of  a  continued  forest,  nor  ef  a 
stL-rile  dtsiTt,  but  of  a  mixture  of  tlie  most  common 
varietic  j  of  soil,  it  affords  probably  as  fair  n  criterion 
ns  could  be  obtained  for  deciding  a  question  of  this 
kind.    We  iliink,  therefore,  that  both  theory  and 
nbscrvaiinn  warrant  tho  conclusion,  that,  in  the  case 
of  large  rivers  flowing  over  extensive  and  tolerably 
level  surfaces,  the  water  carried  to  the  sea  does  not 
exceed  ooe-fifth  of  what  (alls  in  rain,  dew,  and  anow. 
When  tbe  barini  are  small,  the  surfaces  steep  asid 
rocky,  and  trhece  heavy  caiaa  cootiaued  for  oMatha, 
keep  the  aoil  lb  a  Mate  of  aaturathm  with  mob* 
tore,  Uie  discharge  may  be  greater.    In  other 
cases,  where  the  basin  is  long  and  flat,  the  water- 
couric  broad  and  shallow,  the  temperature  high, 
and  the  soil  sand  or  gravel,  the  loss  of  the  river  by 
direct  evaporation,  and  by  infiltration,  through  its 
bed  and  sides,  may  be  very  great,  and  docs  in  some 
caaaa  (ai  ha  that  of     Haite)  abwil»  dw  wMe  wa- 


ter.   The  rule,  of  c<iurse,  is  not  meant  for  extreme,  I'iiyiuai 
but  for  ordii'.rtry  <  a«es.    Founding  then  on  the  rale  nvP^F* 
of  discharge  of  the  Mississippi,  that  u(  the  XbaoiaB  ~^  i'^^ 
■huuid  be  about  1800  cubic  feet  ftr  second,  or  ^  of 
a  cubic  mile  per  annum,  equal  to  nearly  hve  iaches 
on  the  surface  of  its  basin.    This  may  serve  when  it 
la  ooosidered  as  the  ueit  of  tbe  acak,  but,  ia  point 
of  Act,  tho  diseharge  it  jMobahir  laiger,  aa  the  bn< 
Bin  teaiMJ^  aad  the  depth  of  nn  graaiat  than  Inh 
leo^  to  the  pendlel  In  geneiel* 

If  we  estimate  the  mean  full  of  rain,  not  for  the 
whole  globe,  but  for  the  dry  land,  at  2i'|  feet,  or  91 
inches,  it  will  amount  to  'J5,500  cubic  miles  r  rr  an- 
num,  of  which,  according  to  our  calculation,  lite  A«a 
receives,  by  the  rivers,  about  5100.  Of  this  quanti- 
ty, the  Amaaon  discharges  t\,,  tbe  Plata  the 
Mississippi  the  Ganges  the  Danube  and 
.  the  Thames  ^t.Vw  pvt.  The  water  thaa  delivered 
iatu  the  ocean,  if  not  countctbalaaoed  bf  evapora* 
thm,  wonld  raise  the  level  of  tbe  son  Ian  hehaa  in  « 
year.  It  anooaita  to  ri;,^  part  of  thoHBiaof  tho 
ocean,  supposing  it  to  haven  mean  depth  of  two  miles. 
In  other  words,  tbe  water  discharged  by  the  rivers 
would  fill  the  present  bed  of  the  ocean  in  o(),000 
years.  We  may  tnler  Ikrther,  that  the  greater  part 
of  the  supply  of  water  belonging  to  each  region 
circulate  between  tho  atmosphere  and  Uie  earth, 
suflering  a  km  of  one^llfth  every  time  it  falls  upon 
the  laUetf  and  receiving  an  equivalent  addition 
ftool  the  TCpoata  of  the  tea.  The  smallness  of  this 
aupplaotentaijr  poithHi,  oonwnrad  with  thn  wholn 
mHutity,  ia  n  dreomianoe  which  oonriali'waill  with 
the  geomi  regularity  of  the  aanal  lopply  of  noiik 
ture,  and  the  stability  of  tbe  order  of  the  sessoos. 

A>  VLTV  ;:Lr^r  rLii/r>,  with  iimIih.  I'  ,  tributary  Dcdjtiqrtf  ' 
stsc^ii.i,  ijij».»_tsaiiiy  Dtcujjy  tljc  lowest  iuualious  inH'VWf. 
all  countries,  it  follows  that  their  courses  have  a  very 
email  declivity.  The  surface  of  the  Amazons,  at 
Jaen,  3000  mile&  from  the  sea,  has  only  an  elevation 
of  194  toises,  which  gives  five  inches ywr  mile  for  the 
mean  fall ;  and  over  the  whole  of  this  spaoe,  the  na* 
vigation  of  tbat  mi^estic  river  is  not  iniein^tod  by 
a  angle  caUract.  In  the  last  -iOO  leagoea  of  ite 
course,  the  iBctinaiion  ia  helaetad  net  to  oxoecd  11 
feet,  or  ^  of  an  faieh  per  nutoi  A  aeriea  of  lUm, 
felt  to  the  distance  of  600  miles  from  its  mouth,  es> 
ists  in  its  bed  contemporaneously,  firflowing  one  an* 
other  up  the  channel,  and  giving  its  surface  the  form 
of  a  waving  line.  The  Ganges,  reckoning  its  s.iouo- 
sitics,  has  only  a  fall  of  four  inches  per  mile,  from 
Hurdwar,  where  it  leaves  tlie  Uitaalayah  chain  to 
the  sea.  i^iumboldt  thinks  the  declivity  in  the  lower 
course  of  the  Mississippi  is  still  smaller.  The  Wol. 
ga,  from  Its  source  to  the  Caspian  8ea^  Mis  957 
French  feet,  or  aboiufire  £ogliib  indbaapir  niile> 
Hie  Nile^  though  it  fidls  ften  abei^  of  1(M<M 
feet  at  its  bead  (barometer  tS  hicbcs),  if  Bruce  naj 
be  believed,  has  a  very  iraall  inclination  in  the  lower 
part  of  its  course.  The  crlcbratcd  cataracts  of  Syene, 
which  were  said  by  the  ancients  to  produce  endemic 
deafness,  consist  merely  of  ten  successive  steps  of 
six  inches  each,  dijipersed  over  two-thirds  <if  a  tntle, 
and  which  are  capable  of  being  passed  by  boats. 
There  is  (till  one  sioittlar  phenomenon  cooaccted 
with  lat^  ilfan,  wUcn  haa  vaab  Ifedo  aiiewJad  to. 
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Phv«ioil    I  'lrir  liv'U.  at  sorae  places,  like  the  lake*  of 
*i*^*V^r-  ramous  ri;;- 10115,  have  a  greater  abaolutt?  tii  p^'i  tVui; 
i"^^  the  adjomtiig  »eas.    In  the  Amazon,  abtce  liic  Hio 
Negro,  about  1000  mile?  from  its  mouth,  Cooda* 
nine  found  no  bottom  with  a  line  of  103  rathon». 
Now  the  height  of  its  aorface  hera  coold  not  be 
aboM  70  ftrthir*Ti  uai  ita  bottofo  muat,  therefore, 
km  ktn  at  hMt  lOO  feet  beloir  that  of  the  sea  on 
Ite  OMM.   At  •  mil  dilt«M0  abOf*  New  Orleans, 
where  A*  Mfjbt  of  tb*  rariaoa  «r  the  Missiasif^ii 
could  not  exceed  40  or  50  feel.  Mr  Daibj  bmai 
the  depth  to  be  1 53  feet ;  and  hence  Ibe  botton  wrt 
hare  reached  50  or  60  fiMt  befanr  Ael  ef  die  ibellow 
tea  at  iu  mouth.  * 

Lakea  ore  atnong  those  natural  objecU  which  con- 
tribute, in  the  highest  degree,  to  the  picturesque 
beauty  of  the  earths  surface.  Like  the  £ca,  they 
eserciae  •  beneficial  intlucQce  on  the  clixnate  and 
ioil,  1^  Boderaiing  Uic  extremes  of  heat  aitd  cold, 
■id  by  diffusing  humid  rapoors  over  the  land. 
Wlm  they  oocnr  in  the  courses  of  rivers  or  at  their 
ItaaldnM^  ikqreKve  m  back  nsanoin,  to  c^iudiae 
the  techerge^  eaJf  pww t  tbeseeodden  iinnd»- 
tions  nhlch  are  of^eo  to  deatructive.  Of  aU  tlie 
great  natural  features  of  the  globe  which  are  subject 
to  mutation,  lakes  arc  probabh  thi:  U  .I'H  permanent. 
The  w«ste  of  mountains,  and  the  ra.^^ng  of  the  bed 
of  the  ifrcal  ocean,  are  operation*  of  whidi  the 
effiscts  can  icarcely  become  gensiblc  in  millions  of 
years,  but  in  the  rtllinf;  up  of  lake*,  gtriking  chanftei 
an  olten  produced  within  the  lifetime  of  aa  indivi* 
Ami ;  and  within  the  periods  to  whtdi  MKoiy  |ieerim» 
'■■mal  have  entirely  disappeared. 

liihas  are  chiefly  of  two  kinds :  tboMlAidlMa 
flMDed  i«  despJieHon  between  ihe  tidaet,  or  at  the 
fim  of  muaMam,  nd  whiah  an  fhd  fiy  springs  or 
torrents ;  and  those  wbidi  an  femed  in  lew  and 
level  eonctries  by  the  surplus  water  of  riven,  or  In 
conscrjUcnce  of  the  warn  ■:iFa  gen.i-nit  ilcclivlty  in  the 
graufi-d.  We  have  thu»  two  graiiJ  syjitcms  of  lakes 
in  the  old  continent.  The  one  accornpaaics  the 
great  Alpioe  girdk,  and  includes  tlic  lakes  of  the 
Pyrenees,  Alps,  Appenines,  those  of  Asia  Minor, 
Syria,  and  Persia,  with  the  Caspian  Sea,  the  Aral, 
Balkash,  Baikal,  and  all  the  series  of  lakes  fsuod  at 
ibel  of  the  Altaic  chain.  The  other  begins  at  the 
low  ibena  of  Holland,  and  extends  along  the  south- 
MM  «aM  «r  the  BaWe  and  Oidf  ef  BoiliaM,and 
theaeeh  anrihriiamben  akqg  Ae  Fmrnn  Ooaao 
to  Behring's  Straits.  Except  la  eeatnl  Africa,  the 
tegioos  south  ef  the  great  mountain  band,  so  far  as 
Ihey  are  known,  contrast  rcmarlcrihly  v,  i-_!i  iliosr:  nt' 
the  north,  by  the  fewness  ol  the  i  liikt.'!i.  A  vlmia 
of  Ijkui,  Im:  L't^'iii  rally  imalier  tKin  the  mountain 
lakes  of  the  old  world,  aiccompanies  the  Andes  from 
tbeir  southern  extremity,  through  die  isthmus  and 
Mexico,  to  their  northern  teraaimtion.  In  the  level 
part  of  South  Americai  W  !■  ^  southern  regions  of 
the  oM  weild,  lakes  an  cemparativeij  I 
aebcidama  k  no  Jaw  atrikug  m  the 


the  regions  round  Hudson's  Bay  present  amultl-  Physicsl 
lude  of  lakes,  corresponding  in  nombert,  character, 
and  gcograpliicul  &itLution,  with  thcMe  which  nkirt  the        »  -'' 
shores  of  the  Baltic  and  Frozen  Ocean. 

The  Caapiao,  whit^  is  the  iargeiit  lake  in  IheTbiCs** 
woriil,  and  has  really  the  character  o/'m  in^fK/ Jra,rlM>> 
meriu  particular  notice.  lu  length  is  750  miles, 
breadth  about  SOO ;  it  embraces  an  area  of  170,000 
square  miles,  and  receives  the  waters  of  a  sutifiwe 
about  five  timea  as  large.  Iu  general  depth  is  6D  Or 
70  fiithoaiB,  bat,  near  tiM  aaoth  ca4»  no  bottom  has 
boanlbMadwilh  albeorssa  It  is  sah,  and.  Ukc 
Ae  ocean,  is  subject  to  storms;  and,  cither  from  the 
elect  of  winds,  or  the  unequal  di&ciiarge  of  the 
rivers,  it  is  subject  to  irregular  elevations,  varying 
from  four  to  eight  feet.  The  Caspian  is  distinguish- 
ed from  all  other  lakes  .i.id  in  the  «orld,  by  the 
remarkable  lowness  of  iu  surface,  which  was  found 
by  Engcthardt  and  Parrot  to  be  334  feet  beneath 
that  of  the  Black  Sea.  The  inhabiunts,  therefore, 
of  Astracan,  and  other  places  on  its  shores,  live  at  a 
lower  level  by  SOO  or  900  feet  than  any  elhv  people 
on  the  globe.  (Tuckey,  Merit,  Geog.  L  437.  EMm. 
FML       Ne.  VI.  40«.) 

Lakca  are  salt  only  when  they  are  placed  in  dis- gfUutn*. 
tricts  where  the  soil  coiitiiins  salir.f  i,  iilk  r,  .in  !  their 
sallneas  is  invariably  greater  when  liicy  iinvu  no  ef- 
flux. Most  of  the  lakes  of  Europe  are  cither  fre»h 
or  slightly  saline ;  but  the  Caspian  Sej,  the  lakes 
Aral,  Baikal,  and  others  iliat  accompany  the  Altaic 
chain,  as  well  as  those  of  Persia,  t^ing  situated  in 
the  midst  of  plains  full  of  salt,  or  in  regions ' 
aak  apringi  abound,  are  almost  universally  f 
I  this  mineral.  The  most  highly  i 
»  CiMiad  in  laicai  whioh  noein  i 
but  give  out  none,  llni^hdw  OannHh,mFBr« 
sia,  and  the  Dead  Sea  la  Judea,  receiving  continual 
supplies  by  the  atreams  fVom  the  neighbouring  soil, 
which  is  every  n  nill  of  lit,  while  nothing  but 
fresh  water  ii>  carntii  i.U  by  evaporation,  the  mine- 
ral accumulates,  and  their  waters  are  found  to  con- 
tain, in  the  one  cose  six,  and  in  the  other  eight  times 
as  much  salt  as  those  of  the  ocean.  (Edtn.  PAU. 
Jomr.  No.  IV.  356.)  When  the  quantity  carried  down 
by  the  streams  exceeds  what  the  water  will  hold  in 
aolution,  the  surplus  is  deposited  in  beds  at  the  bot- 
tom ;  and  hence  the  numerous  layers  of  salt  which 
an  fbund  aiind  with  thin  strata  of  and  at  the  bot- 
ton  ef  dried  «p  kites.  Large  shallow  takoi,  Kke  that 
near  Teheran,  in  Persia,  which  is  150  miles  long, 
often  lose  their  waters  in  the  heat  of  summer,  and  be* 
co-nr  Kiilt  rna"s1-ii:.s  <ir  plains,  covored  witbn  nh 
cfuii.    ^^K.lill.cil  s  Otiig.  of  Persia,  117.) 

The  depth  of  lakes  in  mountainoas  districts  is  of^DipAa 
ten  remarkably  great.  That  of  Loch  Ness,  on  the 
Ihie  of  the  Caledonian  Canal,  is  130  &thoms  in  some 
parts,  which  is  (bar  tines  the  mean  depth  of  the 
German  Sea,  and  iti  betWm  b  aoMlUf  90  fathoms 
helow  the  deepest  part  ef  that  Mnhatweenthelaii- 
tnlea  of  Dover  and  Invanmi.  The  boitoa  of  the 
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immwl  Ciktof  Q«WM^itflMdeptb«Cl6t 

Cuv*^-  from  the  high  plalMu  which  ■urroundc  il  Ui  wtOuB 

'  200  feet  of  the  letel  of  the  Mcditerranewi.  ItB  dif* 

li  ;i  L  Id  i  unt  for  the  exisiincu  of  such  di-eptatcs 
among  mountains  whose  tlt-bris  are  p])road  abundant- 
ly over  countries  much  lower  ;  but  perhaps  the  pro- 
found cavities  discovered  in  the  beds  of  great  rivers, 
like  the  Aroasons,  may  lead  ui  to  suspect  that  they 
Qwe  theiy  esiMence  tothe  vgcnejr  of  dcbafika,  or  mt 
eurmiti  of  tniter,  tt  mum  neeot  geolnigwil  period, 
but  anterior  to  the  existence  of  man. 

The  temperature  of  deep  lakes  preMat*  what  wo 
stiould  at  liret  view  consider  as  an  anomaly.  The 
beat  of  liio  waters  at  the  bottom  is  never  that  of  the 
containing  solid  strata,  as  we  shouhl  expect,  but  in 
temporMo  climates  always  much  lower,    io  Loch 
Kotrfoo  ind  Loch  Lomond,  Mr  Jardinc  found  the 
tonpentuK  about      at  all  depthi  beloK  40 
tfiomi,  wbOe  tbat  of  the  rarftoo  wm  57*  or  69^,  ead 
the  mean  heat  of  the  climate  is  4T*i   'nie  deep  wa. 
tcrs  ia  the  Lakes  of  Thun  and  Zag  hare  a  tempera* 
ture  of  41"  and  4iy',  and  those  of  the  Lake  of  Ge- 
neva 4*2%  tliouglt  the  mean  hest  of  tbe  climdtc  i^i 
490.    In  the  Lake  Sabatino,  near  Rome,  where  the 
•nauil  temperature  ia  about  60**,  the  thermometer 
fattfllTBl'tT  44|[  at  the  depth  of  80  fathoms.    Thij>  ap« 
paieat  anonalv  in  lakaa  it  aoooonted  fot  bjr  tbe  fiy- 
■teal  eotndttttfon  of  water..  At  tbia  fluid  attaina  itt 
maximum  density  at  i(f,  the  upper  strata,  if  cooled 
down  to  thin  degree,  debcend  to  the  bottom ;  but  if 
heated  up  ever  so  liigh,  remain  at  the  top.  The  cold 
iinpressiuiis  received  at  tlie  surface  arc  thug  carried 
below  b^  the  internal  movement  of  the  water,  while 
the  hot  impressions  can  travel  down  only  by  the  con- 


Tbc  Ocen. 


ducting  power  of  the  fluid,  which  is  remarkably 
aoiaU.  lliefariaMakiflaeaaeortbeieaaoMia 
felt  below  15  or  SO  fittbom,  and  tftappeait  eotirdy 

.i".  in  !"jthomp.  In  all  fresh  water  Takcf,  exceeding 
thiit  deptli,  there  must,  therefore,  be  a  cunatant  ten- 
dency in  the  inferior  wa;*  1  i  ;  approach  the  terape- 
ratore  of  maximum  density.  To  a  certain  degree 
thia  moat  be  controlled  by  the  heat  of  the  strata 
wbwb.fonii  tbe  basin,  and  this  may  perhaps  ac- 
eooat  tot  tbe  lUght  difference  in  the  temi>erature 
of  the  deep  watera  in  tbe  Italian  lakea  and  tboae 
of  Swisserland  and  Seodaod.   (See  the  Art.  Ciu 

MATB.) 

The  ocean,  though  it  presents  to  the  eye  only  tht 
image  of  a  watery  waste,  sufttain^i  a  most  important 
part  io  the  phyaical  economy  of  the  globe.  It  ia 
tiw  neat  fomtaiin  of  thow  vapours  which  replenish 
ear  lakea  and  atroaBaa*  which  diipeaie  fertility  to 
die  aoil,  and-dediB  the  aorftee  with  ell  the  pomp 
and  pride  of  luxuriant  vegetation.  By  its  salutary 
action  on  the  atmoapherp,  it  tempera  the  extremes 
of  opposite  sei-  M  '.  .1:11!  oT  pno*ite  climates.  It  af- 
fords an  inexhaustible  supply  of  animal  food,  and  of 
«alt,  a  substance  of  the  utmost  value  to  human  life. 
Aa  tbo  great  h^wajr  of  commerce,  it  coaoecta  the 
noM  dinDt  pane  ef  the  glebe,  and  aflMalhe  ad* 


_  :s  of  free  and  abundant  co 
tiona,~*bieh  amnatuna  and  deieifea  aeen  te 
■epnralad  from  eech  other.   Its  riioree  have  been  fn ' 

I  Vi  ry  age  the  great  seat-  of  c  vilir  ttinn  ;  in  all  the 
gtcat  continents,  rudcncsit  aud  Lacharism  grow  u^oa 
us  aa  we  advance  into  the  interior ;  and  it  requirea 
no  great  sagacity  to  discover  thai  the  central  regiona 
of  Asia  and  Afnea,  from  their  want  of  inland  leaa 
like  the  Mediterranean  or  Baltic,,  or  navigable  river* 
like  the  Amazons,  will  be  the  but  portiona  of  the  ba* 
bHaUe  globe  oeer  wUeh  tbe  aita  will  emiend  their 
otti^rfre. 

The  occao,  with  all  it«  Inland  bajra  and  seas,  co* 
ver!>  an  area  of  14.0,600, OCX)  square  Lngliah  miles,  or 
nearly  tlirce-fuurths  of  the  8urfncc  of  the  globe. 
About  f }  ut  the  great  body  of  waters  lie  in  the 
southern  bemi^phere,  and  ^  in  the  northern.  In 
tbe  one,  the  oceao  ia  to  the  lead  seerli  aa  7  to  6^ 
end  b  tbe  other  as  It  to  S.  l^fleoe' liaa  ealculat* 
ed  that  its  mean  depth  is  but  a  small  fraction  of  the 
difference  between  the  axes  of  the  earth,*  which  b 
25  miles.  If,  therefore,  wc  suppose  tliu  irican 
depth  tti  be  two  mile«,  the  cubic  contents  wiU  be 
2<X),00O,nO0  of  cubic  miles. 

Geographer*  divide  tbe  entire  maas  of  tbe  ocean 
into  five  great  basini.  The  Pacific,  the 
nmlee  America  from  Asiat  tbe  Atlantic 
Evrape  turn  America ;  the  Indian  Ocean  •epaniee 
Asia  and  its  U\es  from  Africa;  the  Arctic  or  North 
Polar  ba«iu  encompasses  tbo  North  Pole ;  and  the 
Antarctic  the  South. 

I'he  Pacific  Ocean,  11,000  miles  in  length  from  Piciflc. 
east  to  west,  and  800U  broad,  occupies  a  superficial 
tpace  rather  buger  than  tbe  whole  mass  of  the  dry 
land.  From  Oiqie  Hen  to  the  heed  of  the  Baj  cf 
I «  ranqpeic  ef  nountaina,  contaidM  the  high- 
est chdna  In  the  world,  is  arranged  roand  thu  aea, 
at  a  less  or  greater  distance  iVom  lu  tliorr=.  Rut 
an  inner  and  broken  chain  eiturnia  liyr.!  Aly.ibki* 
through  the  Aleutian  Isles  and  Kamtscba;.i,  Jusjao, 
the  i'iiiiiiptn^^  Borneo,  Celebes,  and  Kcw  Liuioea, 
to  New  Holland  ;  and  this  chain,  with  the  Rocky 
.Mounuins  and  ^ndea^seem  placed  on  one  continued 
vein  of  igaeoua  matter,  for  they  include  in  their 
wide  ciNle  the  BBoat  nuoMraue  and  aetiTO  voleeneea 
Id  the  world.  From  the  Sea  of  Otchoak  to  Cape 

Horn  its  coasts  are  closely  girl  by  the  ^rerlt  Ameri* 
i-^Li  and  Astatic  chains,  which  leave  umy  a  stripe  of 
low  shore,  too  narrow  to  admit  of  deep  gulfs  or  large 
rivers.  But  from  the  8ea  of  Otchosk  southward, 
the  giMat  Asiatic  chain  recedes  frooa  the  shores,  and 
opeM  Ml  extensive  cotwtry,  which  iodines  to  thn 
Fadfic  Tet  tboi^  this  bailtt  fonn  more  then 
one«third  of  the  whole  ocean,  it  certainly  does  not 
receive  more  than  one<eighth  of  the  whole  river 
water.  On  the  western  side  and  between  tbe  tro* 
pics,  its  surface  is  studded  with  innumerable  groups 
of  ibiands,  oil  remarkably  small,  and  con«i;>ting  gene* 
rally  of  coral  reels,  rising  up  like  a  wall  iioa 


*  A  detaimiiieiiiett  b  eMia  pireobe  lonoe  wttdd  have  bean  deniiilib  Irat  we  teka  the  rtataoMakai  glean 

by  DaubulNoa  (jBtagHMif,  t  85),  not  bulag  mm  llw  Jtfdiefrwdf  Ae/a«jhiivler  t81<i  towhiclilM 

r«iii2rs. 
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a&A.  These  islands  are  the  work  of  myriads  of  mi- 
nute insects,  whc«e  ince'sant  labours  are  ilius  gra- 
dually creating  new  lands  in  the  bmona  of  the 
ocean.  On  the  western  side,  it  communicates  with 
the  inland  seas  of  Otchosk  and  Japan,  the  Yellow 
Sea,  and  the  Chinese  Sea.  These  and  the  inlets  of 
CalitanOA  aad  Qnan  CbirloMe'i  Sound  w«  ahall 
not  atop  to  dMeribe.  The  Pkdie  Ocean,  in  «iMin- 
qoence  of  the  wide  expanse  of  its  nuhmt  it 
markably  exempt  from  storms,  except  near  its 
mountainous  shores,  and  hence  the  name.  Its  smnll 
isles,  in  which  the  fervid  heat  of  the  torrid  zone  is 
mitigated  by  tlic  present  i;  ot  so  voat  a  body  of  wa- 
ter, enjoy  perhaps  the  most  dL-licious  climate  in  the 
world. 

The  Atlantic  basin  extends  from  TO''  of  north  to 
515"  and  50"  of  south  latitude.  Its  length  is  about 
B500  uiika ;  iu  bre«dtb,  which  in  the  latitude  of  Si** 
aorth  ia  1800  »IIm^  wd  mmt  iIm  equator  9100^  a* 
the  noctlMm  tvopie  aptcadi  out  to  MOO,  including 
tke  MnicaB  OulC  It  cowm  about  25,ooo,000 
square  miles,  exclusive  of  inland  seas,  which  is  near- 
ly one-half  of  the  extent  of  the  Pacific  Ocean.  Us 
southern  dlrision  lioes  not  contain  one  single  deep 
inlet,  nor  one  iilutid  ot  any  magnitude;  while  its 
northern  division  ahounda  in  large  islands,  and  in 
deep  and  numerous  inland  seas  on  each  side,  which 
penetrate  far  into  both  continents,  and  have  render- 
ed it  the  seat  of  the  roost  extensive  commerce  in  the 
vorid.  Few  large  rivers  fail  into  this  sea  on  the 
•aat  tide,  but  on  the  west  it  receives  die  three 
hmeat  rivers  oo  the  glebe,  the  neta*  Aiaaaea^  and 
MiMiaaiwi. 

The  Indian  Ooaan  exianda  becween  40°  south  and 

25°  of  north  latitude,  and  from  the  Cape  of  Good 
Hope  to  Van  Dieman's  Land.  Its  length  is  about 
4600  miles,  iU  mean  breadth  is  nearly  the  s,imc, 
and  it  covers  a  surface  of  about  17,(XiO,(X)0  of 
square  miles.  Its  shores  aK-  generally  mountain- 
ous ;  it  contains  many  islands,  two  large  open  bays, 
those  of  Bengal  and  Oman,  and  two  deep  inleU,  the 
Penian  Gulf,  and  Red  Sea.  A  paiticuUr 
ef  trioda,  called  MonaoOB*,  pfiMO  in  the  n 
fait  of  this  basin. 

The  Antnretic  baain,  whiefa  aumonA  the  touth 
pole.  Joina  the  Faailo  hi  the  hrtiiade  of  50"^,  an  J 
dteliultan  Ooaan  fn  latitnde  of  40".  It  em- 
braces an  area  of  about  30,0c)O,(>X)  of  square  miles. 
Thisaea  is  generally  covered  with  floating  ice  as  far 
north  as  latitude  6(r.  Thr  appearance  ol'  u  fixed 
barriet  of  ice,  filling  nearly  all  the  space  within  the 
Antarctic  circle,  has  led  gcographurs  to  infer  the 
existence  of  a  mass  of  land  near  the  pole,  but  no 
land  was  seen  by  navigators  in  a  higher  Utitude  than 
60",  till  the  discovery  of  New  South  Shetland  in 
ltI9.  This  country  lies  between  55**  and  €15*  «f 
weit  loegitudtt,  and  reacbes  north  to  the69d  parat- 
lol.  bit  hew  ftr  !t  eztenda  aonlhirerd,  and  whettor  U 
ii  eue  hnte  r^ien,  or  a  cluster  of  islandi,  ia  «»• 
known.   (See  Edin.  PkiL  Jour.  No.  VI.) 

'I'tir  Arctic  basin,  or  Frozen  Ocean,  comprises  a 
greot  part  of  the  space  within  tlie  70th  parallel. 
The  discoveries  of  Captain  Parry,  and  the  very  re- 
cent  observationt  Mr  Scoresbj  in  East  Green< 
••■d  hete  geoe  fiv  to  prove  that  the  traoia  of  bnd 


within  this  polar  zone  consist*  rather  of  clusters  of  Physical 
islands  than  of  a  continent.    What  proportion  of  the  ^•'^i'^y^^y- 
space  the  sea  and  land  respectively  occupy,  it  is  im-^ 
possible  to  calculate.  Of  the  many  deep  gulfs  whldi 
open  into  this  basin  on  the  north  coasts  of  Europe 
MM  Aaia,  the  White  Sea  is  the  only  one  of  any  ira- 
pettaaee  to  navigation.  The  reat  are  rimt  aliBoat 
conatantljr  by  the  ioe. 

A  detailed  description  of  all  the  great  inland  seas  M«diisn»  ' 
would  be  out  of  place  in  this  brief  sketch  ;  but  thewaa* 
Baltic  and  the  .Mcditcrninean,  on  account  of  their 
superior  iaiportancc,  merit  a  special  notice.  The 
Mediterranean,  the  finest  inland  sea  in  the  world, 
ib  2350  miles  long,  from  100  to  fiSO  broad,  and  with 
the  Adriatic,  but  cxclu-'iive  of  the  Black.  Sea,  um- 
bracci  an  area  very  nearly  of  i  ,000,000  of  square 
miles.    Its  depth,  which  is  generally  too  greet  to 
aflbrd  eotiodiiiga,  dinioisbes  to  lOO  fatltoms  between  ' 
SicilTeiid  MaMBtaod  to  SO  between  Malta  and  Cape 
BonmAfiiea.  pjacedinthemidgtof  hirii«aoMntain<» 
ita  abotea  are  steep  and  narrow ;  and,  u  we  exdnde 
the  waters  of  the  Nile  and  the  Rluck  Sea,  the  dis- 
tricts whose  rivers  it  receives  do  not  quite  equal 
its  own  surface  in  extent,    .\dding  500, OCX)  miles 
for  the  basin  of  the  Nile,  the  space  which  may  bo 
called  the  river  duinnm  of  the  Mediterranean,  amounts 
to  1,400,000  square  miles.    But  its  inland  position 
gives  this  sea  a  proximity  to  a  vast  range  of  country  ; 
and,  since  vapour  diffuses  itself  by  its  own  elasticinr, 
independei^tly  of  the  winds,  were  each  portion  of  the 
adjoini^  land  to  draw  ita  moisUire  fron  the  oeerett 
aaa*  ao  ar  aa  tbo  netnailinnlB  of  evaporation  permit) 
we  ■vmf  calndMe.diat  die  vapours  of  the  Meditefi* 
mnean  would  bedHlused  over  a  spare  iive  or  aix  thnce 
larger  than  the  basins  of  its  rivers  ;  and  that  it  expends 
prob^Iy  three  times  as  much  water  as  it  receives. 
Its  surCscc,  deprci'Sed  by  this  constant  drain,  is  said 
to  b«>  34  Icet  lower  than  the  Red  Sea ;  and  hence, 
powerful  currents  rush  in  from  the  Black  Sen  by  the  ' 
DardancUet,  and  from  the  Atlantic  by  the  Suaits  of 
Otbealtar  to  restore  the  level.    Its  superior  saltness 
18  aleo  accounted  for  by  the  constant  influx  of  salt 
water  from  the  ocean,  while  fresh  water  only  i^  car- 
ried off  by  evaporation.  Like    infauMl  Nen*  which 
open  to  file  weat,  Ithae  no  general  tideet  but  local 
tides  are  felt,  which  rise  three  feet  at  Venice  and  at 
.Mai  sala  in  .Sicily,  one  foot  at  Naples,  one  to  two  at 
Toulon,  and  six  inches  on  the  .Syrian  coast.    A  Cur-  * 
rent  circulates  round  tl»e  ime  of  its  coasts,  entering 
the  StraiU  on  the  south  side,  setting  along  the 
Afi^can  shore  to  Syris,  where  it  turns  north  west-  ' 
ward,  and,  joined  by  the  current  from  the  Darda- 
nelles, it  mokes  the  circuit  of  the  Adriatic,  then  of 
the  coasts  of  Tuscany,  France,  and  Spain,  and  ulti- 
Bsatelj  retama  into'itself  at  the  Straiti.  (Tuckey, 

Ttn  Bfaiofc  SM»  and  8ea  of  Axonb,  ere  nropetljrBliidta**' 
inland  lakea  (like  Ottaiie  and  Bne).  whch  diB« 

charge  their  surplus  waters  into  the  Me^teivanean. 
These  two  seas  occupy  asuperficiol  space  of  170,000 
square  miles,  and  receive  the  waters  of  a  surface 
more  than  five  tiroes  as  large  as  their  own,  or  about 
9,50,000  square  miles.  Hence  ihcy  have  a  constant 
efflux:  their  waters  are  turbid  with  floating  soiJ, 
and  m  M,  that  iee.app«iin  hi  the  beja  of  the 
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rbyiied  Hhdc  Sc»»  mi  cown  tb«  Sm  of  Awtfib  tot  6ar 

Gi«B>*1''')'  inontbs  erery  wiatMt  though  they  are  plaoed  under 
s^*^,""^  the  same  paralldswith  Italy  and  Uie  south  of  France. 

The  chaiini'l  of  tlic  Thracinn  Uosphoru*,  from  6oO 
to  SOOO  yarii.M  ividi",  ha«  undoublediy  been  cxcavattd 
by  ihf  current,  wliith  llow*  at  present  with  a  m  ! 
city  of  from  tbree  to  tattt  miles  an  hour  ;  autiUrjcei 
of  a  connection  between  the  Sea  of  Azoph  and  the 
Caspian  exist  in  the  low  Modjr  tnct.  algsw  the 
course  of  the  Maoitch,  which  ibMadt  te  «dl  MbM^ 

Th*  BAie,  1900  riulw  loofc  imtwiiii  mwoT 
iT^iOOO  aqiMi*  Mmimg  the  Catte^.  It 
occupiea  tn*  bottoa  of*  natnral  baaut,  which  ex- 

tendb  from  the  Dofrines  to  thu  Er2ej»ebtrf5C,  and  the 
lieiglits  of  Valdni,  mid  it  receives  the  waterii  of  a 
surlucc  nt  .iriy  tr.!j  time«  as  lorgesa  its  t;  ,vii.  i  [uticr, 
liltc:  tlie  liinck  bca,  it  has  sn  eiHux  carrcui,  and  its 
tvutL-rs,  which  are  rcmarltubly  trc»b,  aru  partially  or 
e&Urely  froxcn  over,  for  three  or  lour  months  in  its 
soothe ni  porta,  and  for  five  or  six  in  the  GoUs  of 
Bothnia  and  Finland.  The  tides  advance  no  (krther 
than  the  three  passages  of  the  Sound,  and  the  Great 
«Bd  IiUl»  Bdt,  which  hav«  •  bnwdtb  •t  l^tf  B 
mad  of  f  anka  respectively,  widi  ■  itpOt  ntyttig 
from  19  to  S7  fathoma.  The  asoan  depth  of  the 
Baltic  is  60  lathems.  Its  corrents,  which  vary  wiih 
the  state  of  the  winds,  and  ihi  {raliLs  <•{  lU,-  rivers, 
begin  in  the  Gulfs  of  Bothnia  mid  k'Huikud,  aad  get 
outwards  on  both  sides,  throuf;h  the  Sound  and 
Belts.  At  the  mouth  of  the  Batotc,  as  wdl  as  that 
of  the  McdttcrrBDeoD,  an  under  current  has  been 
auapected  to  exist  in  an  opposite  direction  to  the 
UBMr,  «ad  probably  smaller  in  magnitude.  The 
dimrencc  or  speciSo  cmv^y  botWMB 
waters  and  those  «f  um»  MTOi 
istence  of  ill*  imdar  Gomri 

211.) 

The  other  most  remarkable  iriird 
Europe,  the  North  Sua,  IGO.OOO  s]  1  -.re 
tent,  reacbiitt  from  Calais  to  *  jrt.  il  . 
depth  is  SI  rathoms,  it«  greatest  i'X;. 
at  the  north  than  the  south  end,  and 
titan  iik  thu  niikile,  where  vast  sand4>aaks  cover  its 
bottom.  In  America,  there  are,  on  the  west  aide  of 
th«  Atlaotk^  tht  Gulf  of  Mc^eo^  M0,000  aquara 
Diiki  io  taOMtt  wliwii  wtsram  tlinwi  mi  liiBi  liaUy 
dcatkute  of  paru^  nd  am  connd  Iqr  Moodb  in- 
CfaMiDKtara-biiDka.  FoftbsnNiA  mtiM  Cnatn* 
peak*  Bay,  sOo  miles  long;  the  Gulf  of  St  Law- 
rence, shut  in  by  Newfoundland;  Hudson's  Kay,  ia 
the  samclatitude  with  the  Baltic,  but  t*^ce  ai  large, 
and  loaded  wiili  ice  even  in  iiummer;  Baffin'g  Bav, 
almost  constantly  shut  by  the  ice,  conuBuoicatinjr,  we 
have  rea.^on  to  thiok,  with  the  Pohir  S«a  and  Uud> 
son's  Bay,  and  surrounded  chieBy  by  large  islands. 

Jd  the  Indian  Ocean  the  only  deep  inland  bays 
are  the  Persian  Gulf,  600  milea  long,  with  parched 
aandy  shores ;  and  tk*  fiod  8«t»  1400 
whidi  abounds  in  coni  imA, 
M*  ia  dw  world*  docs  not  receive  a  single  river.  It 
Im  eMMdmUa  Cidea,  and,  as  might  be  expected,  a 


tha  »• 

seas  an',  in 
injlt.s  m  ex- 

It  is  deeper 
at  the  aides 


Octso. 


IlbMSfMlienltt 
ayilen  of  winds,  whieb  blow  always  either  up  or  down 

ks  channel.  (Tuckey,  III.  67, 88.)  The  inland  seaa  in^ 

the  r.it  uu:  Oc:( vin  liiLvr-  a'.rrnily  been  lin'rtly  i^citicod. 

rhc  Li  mpiTiiture  01  the  ocean,  like  iliat  of  theT«mper». 
hiiid,  vLirii;.^  iwtli  the  latitude;  but  ihe  var;ai ion», '«>*» of 
whether  depending  on  the  tituatioD  or  tiie  season,' 
are  leas  great,  leu  sudden,  and  less  frequent.  The 
diuaal  heating  power  of  the  sun  is  qpaat  ia  tha  ana 
mat  OB  a  sheet  of  water  ten  or  twd«a  Aafc  ia  lUak- 

or  MM  ia^  lata  lha  iMdT'^a 
df  dw  na  at  lha  o^nalar,  ac- 
cording to'  Hnniboldt,  h  (ram  7S*  8'  to  SI* ;  h  la 

toliM-afjiv  ii:;ifVirrr.  fr.r  r:t-r\  inerii.lian  as  far  as  28' 
of  ia'.ituilc,  aijii  duuuiiAfitji^  at  a  corrcaponding  rate 
in  both  hemispheres  as  far  as  the  4Hth  p:>ra:lLi. 
Beyond  this  the  cold  is  greater  in  the  souiheru 
hcuii^iphere.  From  the  effisct  of  currents,  how. 
ever,  and  ih«  want  of  continued  regiaters,  it  ia 
diflicnit  to  state  numerically  the  temperatMro  of 
aach  latitade.  The  raaotdod  observations  of  drv^|^ 
striking  aaoaMdws.  In  geaeiat  Iba 
at  the  ocean  at  the  mubm  dov  aa( 


■d^  itiilf  la  temporary  cfaangea,  or  ta  tht  ( 
variation,  but  follows  the  mean  monthly  tesnpenttoro 
of  the  parallel,  without,  however,  reaching  the  n- 
txeiae  points  to  vtliiih  this  tera|>eratare  goes  i[^  the- 
opponte  >cJt>olL^.  I'his  may  he  inferred  from  Lhe 
phciiomcDa  of  insular  """ifltt*  (Hubflld^  Avsih 
A«r.  II.  p.  50,  65,  87.) 

In  the  ocean,  as  in  lakes,  we  find  the  water  colder 
as  we  descend  farther  b^ow  tha  aur&ce.  I'his  de- 
crease of  heat  is  neither  aailbni  Air  the  same  paral- 
lel ;  nor  doea  it  bear  any  coaitaBit  rdatiaa  to  tka 
itfA ;  DOT  arc  ila  wiatkuw  capabla  «f  feaiag  ava- 
aaetad  with  the  diatBBM  froB  tha  I 
At  the  depth  of  100  fatkoma,  the  dtfereaee  ii  1 

tiiv.L-s  ijo  iijiirc  tl;.t;i  iind  SijuiL'tirnes  so  great  .34 
'J^j  '  ;  Liuii  tirui,  lO'j,  ^v  lirjii  iltL'  heat  nt  tlie  suriuL  L-  as 
iil)o.jt  the  mean  aicuuaJ  l.'jAt  for  ihu  [jnralicl.  .Soriic- 
uoie*  the  coldnesa  au&ins  iu  niiixiinutn  at  100  fa- 
thomSj  and  tomctinies  it  increiuoa  to  400  or  500. 
Humboldt  thinks  that,  on  a  mean,  tlie  change  ia  1 
six  times  more  rapid  than  in  the  atmo^ere,  ora 
1*  Fahrenheit  ia  50  foot;  but  the  bcto  ana  too  1 
malous  to  be  eaii^  Iwoqgbt  under  any  general  rttlok 
Fcfhapa  Ifaqr  agtMa  bm  with  Iba  ssiponaitiaa 
atrata  of  d«mt  teia|wiaMiMaBddMMBib  pN 
ing  ihemselves  pretty  distinct  from  each  other,  saove 
slowly  in  different  directions  in  the  inferior  waters; 
while  the  lowest  and  coldest,  gliding  over  the  uoeqoal 
bottom,  descend  to  greater  <ieptlM,  or  mount  nearer 
the  surface,  according  uc  the  absolute  diptii  u:  the 
sea  is  greater  or  1^.  Hence  tho  coldncsti  of  tha 
waters  on  sand-banks  and  shoals  ;  and  hence  also  the 
changes  produced  ia  the  temperature  of  the  sea  bj 
ktornss,  wbidh  odBgla  the  water  of  diffineot  atrata. 
Tha  law  that  coanects  these  ehaageii  whan  r«btljr 
andentood,  tney  perhepa  iflbid  a  SMaiaia  of  na 
depth  for  parta  that  cannot  be  soimded.  Ta  Iba 
coldoeas  ol  the  inlciior  strata^  however,  there  ia  aaa 


•  Tuckey,  II.  S57.   I'aUat's  Trav.  in  SotUh  Ruttia,  L  78»  490,  506. 
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Hi  pica! 

Gaognpby. 


reaMtfcabb  cxeeption.  It  mu  ascertained  by  Mr 
Soof«d>jr,  and  i«  CQofinwd  by  the  oixcrvaiion*  made 
lh0  toft  pniw  xiiwIiliBBi  ttet  lo  tfw  OtMniMMl 
I  ^  tauwratora  inoRMet  iridi  At  depUk '  Th« 

;reaso  of  heat  does  Dot  follow  any  determinate  ra> 


iocreaso  ot  beat  does  not  Ibllow  any 
tio,  being  from  J"  to  5"  in  100  fathomj> ;  but  it  ia 
conatantly  progressive,  and  at  liic  dcptli  of  730  fa- 
thoms (lat.  79",  long.  54"  E.),  it  was  lound  lo  l>c  ft*. 
In  fact,  the  bottom  waters  at  Spit/.iicrgcn,  as  Mr 
Scorcsby  obacrvct,  arc  from  lb*'  lu        above  the 
mean  temperature  of  the  climate.    The  moat  plausi- 
ble explanation  of  tliis  anomaly  ia,  that  the  westerly 
current  from  Nova  Zembia,  rendered  speciBcally 
bw  ibe  fireih  watsr  of  the  great  riven  of  North* 
«rA  Ahbi  way  liie  afauvs  (be  bnoch  of  tbe  Gulf 
Stream  whtdi  peDatmci  to  fheie  klitudei ;  and  tbe 
warm  waters  oTthe  tatter  will  then  be  fintod  at  tbe 
boltoiii.     Tlic  5]  1  I  ti     gravities  observed  by  Mr 
Scortiby,  liowever,  do  uot  tinJ  much  to  confirra 
this  hypothesis.* 
lee.      A  permanent  gone  of  ice  surrountis  each  pole,  the 
brcadtii  ot"  wliich  varies  with  the  seasons.    On  the 
west  f  ide  oC  the  Atlantic,  tbe  extreme  point  of  o|>en 
sea,  ill  H  inter,  is  found  on  tbe  coast  of  Greenland  at 
latittide  66°  or  67" ;  but  io  the  longitude  of     or  G*' 
caat,  tbe  aea  remains  flpen  to  tat.  76*  or  79*.  Jo 
■uanaor  oarigators  ha«a  peMtoMdabWf  tbi  matm 
of  Bafin'a  Bay  as  bigb  M  T?**  OK  ibo  OOOttof  Sptti- 
beigea  to  81",  and  at  IMwiH^  Stcafti  to  71**  In 
the  totithern  hemupbera  tbe  atnoat  point  to  wbieh 
Cook  wus  able  to  penetrate  «as  71^  in  summer;  but 
navigjtiun  »va8  very  diHicult  beyond  the  parallel  of 
60'  ;  fliinting  ice  overspreftd  the  sea  nearly  as  far  as 
50'',  and  detaciicd  icebergs  are  carried  by  current* 
in  both  hemispheres  as  low  as  40".  (Cook's  Fuyages. 
Scorcsby,  I.  262.)    In  a  general  point  of  view,  the 
iee-bouod  sea*  and  lands  are  nearly  contcrminoua 
witb  the  arctk  etnle  io  the  oortb  hemisphere,  and 
witb  the  paiatttl  of  60?  io  tbe  south.   In  the 
thqroecdpf  aboiil  ooe-tmlfUi,  aadiBtbootber 
^  of  tbe  faeiiib|ihM» 
The  saltneaa  of  the  sea  is  affected  by  currents, 
storms,  heavy  rains,  the  discharge  of  rivers,  and  by 
evaporation.    Hence  there  is  often  little  eonkistency 
in  detached  ob&ervniiun«,  but  the  resulib  upon  the 
great  sc.ile  iij^ree  with  ilieory.  Accordinj»  to  the  cx- 
pcriraeritji  ot  Dr  Murcet,  the  mean  specilic  gravity  of 
the  main  ocean  in  \  .0'2~~~.    The  Southern  Oceao, 
which  receives  a  less  proportion  ot  river  water*  is 
Salter  than  the  northern.    Inland  seas,  like  the  Bal* 
ti^  JUtok  St$,  and  White  Sea,  whicb 
they  expend  in  vapoWt 
,  are  inner  than  tbo  oomd.  Oo  tbo 
other  band,  the  MeditecniMaii,  which  is  a  aort  of 
natural  saltern,  from  which  the  waters  of  tlie  Atlan- 
tic, poured  in  witli  their  salt,  are  drawn  oft'  fresh  by 
evaporation,  contains  more  wline  matter  than  the 
main  ocean.    We  may  infer  from  theory,  that  the 
■  same  thing  holds  true  of  the  Ked  Sea.    There  is  no 
proof  that  the  tea  ia  talter  under  certaia  meridiaM, 
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or  at  certain  depths*  than  at  others ;  but  io  general,  Phrutut 
the  sea  is  saltest  wbaiv  ilia  deepest  and  moat  remote  ^•os'"hI'\- 
ftombiad.  8abLwM«r|Mwtiliiiiiakonftieeii^ 

—         ■  of  Dr  Marcet'a  rewilu : 


if.  Oisv.  tft  Om. 

Arctic  Ocean,   .    1 .02664   Blacic  Sea,  I.0UI8 

North  Hemisphere,  l.O'iSig  Baltic,  -  1.01323 
South       do.  1.02882    Wbitu  Sea,  i.01!)01 

MediiCfranaaiit  -  1.02930 

(Ed.  Phil.' Jour,  No.  IV.  356.) 

The  tidaa  are  periodical  otcHlaiiona  in  the  watertiUcib 
of  the  oeaOBi  rami  toko  phKe  twice  erery  twenty* 
fan  honn^  oiid  are  pfodHOed  by  the  attraction  of 
the  meoa  and  die  ana.    In  the  open  sea,  they  are 

at  their  height  three  hours  after  the  moon  ha*  passed 
the  meridian  of  the  place,  and  the  meridian  opposite. 
They  are  snialiest  toH-arda  the  poles,  and  greatest  ut 
tJie  equator,  where,  however,  they  do  not  exceed  two 
or  three  feet  in  the  ^rcat  ocean.  Tlicir  greatest  ele-  • 
vation  takes  place  in  narrow  seas*  where  the  action 
of  the  laooo  ia  aided  by  winds,  currents,  tbe  poti- 
tion  of  the  coast,  &c.  The  highest  tides  known  i 
in  tbe  Gulf  of  St  Malo,  where  the  flood,  driven  f 
by  the  coaat  of  EoflaBd,  liiea  to  thobeigbt  of  ae««n 


anooU. 


weat,  bare  rai^f  o^j  tid«y  baa 
I  on  all  their  poita  at  OBOb,  iail  I 

teral  waters  tu  flow  in  and  prodoao  • 

{Tuckey,  I. 

Independently  of  the  motion  of  the  tide^,  the  wa^C^rnnt^ 
ters  of  tlie  ocean  are  lound  to  be  licarcely  <\nywhero 
MAtiunary.  Local  or  temporary  currents  are  pro. 
duced  by  winds,  the  discharge  of  rivers,  the  fusioa 
of  fielda  of  ioe,  the  evaporation  of  inland  seas,  aoA 
Other  Mtet  But,  exduaivo  of  theset  which  wo 
Aall  net  attOMipt  to  deacribe,  there  are  oefiofai  iwi<' 

to  origtoato  In  two  graat  ■ofoniaiiti.—tliat  of  the 

tropical  waters  westward  round  the  globe,  and  that 
of  the  polar  waters  towards  the  equator.  The  move- 
ment of  the  tropical  nuter9  westward  is  ascribed  to 
the  agency  of  the  trade  wLuds,  which,  bluwiug  con- 
titantly  in  one  direction,  must  impress  their  own  mo- 
tion OB  tiie  sea  to  a  certain  extent.  But  llic  result- 
ing current  is  necessarily  modified  by  the  position  ot' 
the  great  continents.  The  motion  m  the  polar  wa- 
tam  towards  the  equator  is  not  bo  woH  oneanatod  An', 
'  purhipi  b  iu  jieneral  existence  so  well  aaoet- 
It  If  aunposed,  that  the  copious  evapotatkui 
at  the  oq|Wtor»  nductng.the  kfol  of  tho.«oo  thaio, 
the  BMfe  elevated  wateia  of  tbe  pohur  ragieaa  flow  m 

to  supply  tbe  loM  ;  and,  farther,  that  the  fusion  of 
ice  in  these  seas  must  produce  an  accumulation  of 
water,  whicb  naturally  seeks  n  level  by  moving  (o 
the  equator.  But  it  is  reasonable  to  beii«vc,  that  the 
loss  of  the  equatorial  seas  by  evaporation  is  balanced 
by  tbe  greater  fall  of  rain ;  and  -f  the  melting  ot  i«e 


*  FetMar'a  OhMrwilieM,  p.  60.  Scarcibv,  JccoiMit  afAnUe  JUgitiu,  1. 187-»ia  Edim.  Fhil.  Jomr. 
Mo.ZI.l60.  H«ibaMl,AM.Jfar.JI.6&  Dr  J.        PM  rma.  1617* 
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^[^n^  produce  a  eumnt  froiB  the  pole  dining  one  teatoo, 
^'"VMpbr-      congelatieo  of  the  nwier  iheaM  pradnee  »n  op- 

^•^^^O  po«itc  current  during  another. 

thUtttmn.  The  great  tropical  current  which  flo«rs  rooad  fho 
globe  prevail*  generally  between  30°  nortli  and  toulh 
of  the  equator,  nml  lias  a  mean  velocity,  according 
to  Humboldt,  of  nine  or  ten  miles  a  day.  In  the 
Atlantic,  it  leparaiis  into  two  branches,  one  of  which 
OOBrtitBtes  the  v>e)l  known  GulfStrcam.  This  branch 
flowl  northward,  through  the  middle  of  the  Atlaotic, 
till  it  mdiea  the  Cape  Verd  blende;  H  fben  tarns 
west,  passes  throuj^h  the  Caribbean  Sea  and  the 
Btraii  between  Cuba  and  Yucatan,  winds  round  the 
Mexican  Gulf,  and  rushes  out  by  tbc  Bahama  Chan- 
nel ;  then,  spreading  out  to  a  greater  breadth,  it 
sweeps  along  the  shores  of  the  United  States  to  New- 
foundland. At  this  point  it  is  deflected  soutli-cn.stward 
by  a  southerly  corrent  from  BaSn'e  Bqr,  and,  pas»- 
ing  the  Anoree  and  Canary  Ialee»  ffetnina  into  itself, 
and  repeete  iti  eircumgyration.  The  watete  of  (he 
North  Atlantic  between  ll"  and  43"  thus  form  a 
continued  wbirlpQol,  pciforminj;  a  circuit  of  3800 
leagues  in  about  thirty-four  months.  Its  velocity  is 
inversely  as  ita  breadth.  In  the  Haliama  Channel, 
ita  breadth  bflfteen  icaguce,  and  velocity  from  three 
•  '  to  five  milct  an  hour,  la  iU  retrograde  course, 
fton  hmgittide  50*  to  the  Aiores,  iu  breadth  is  l60 
leignei)  and  veloehj  eoven  or  ci^  nilei  a  daj . 
A  Bone  of  raationhM  water,  140  leagoce  hroad,  se- 
parates the  direct  and  retrograde  courses.  This 
great  corrent  sends  oft'  one  branch  near  Newfound- 
land, which  proceeds  north-eastward,  and  sometimes 
deposits  tropical  fruits  on  the  shores  of  the  Brituh 
,  Iswa  and  Norway.  A  second  branch,  escaping  at  the 
Anns,  enters  the  Straits  of  Gibraltar.  The  Gulf 
Stream  preaarres  a  temperttitre  of  71*  in  the  latitude 
of  Boston*  while  that  of  the  neigbboarlng  waters  is 
63.5-  It  is  not  improbable  tliet  the  westerly  part  of 
this  current,  involving  by  accident  in  its  course  the 
canoes  of  the  early  inhabitants  of  Westrra  Africa  or 
the  Canary  Isles,  has  hurried  them  to  the  coast  of 
Caraccas,  and  thus  been  one  oieaus  of  trsiHalantipg 
the  human  race  iWnn  the  Old  World  to  tM  New. 
(Hunboldt,  Pm.  Nar.  1. 46~€0.) 

The  other  bnmdi  of  the  grnit  tropiesl  conent  is 
anppoesd  to  set  along  the  coast  of  Brazil  and  double 
Ce|W  Horn.  In  the  Pacific  Ocean,  a  general  cur- 
rent, weiward,  is  tfaid  to  can  v  tin  waters  away 
from  the  coast  of  Peru.  It  t»  less  perc<.ptible  on  the 
west  side,  till  it  enters  ibe  Indian  Ocean,  when 
strengthened  bj  the  northerly  currents  there,  it  flows 
along  the  eestero  coast  of  Africa,  and  round  tho 
Capiioaiipidstfaim,  iso  mike  hmad*  and  7*«r 
8*  wanner  otan  the  coatiguous  watstm.  A  etwrsBt 
from  the  South  Pole  sets  along  the  we^t  side  of  New 
Holland  into  tbe  Bay  of  Bengal-  It  it  supposed  that 
other  ]  >rtiijns  of  the  general  poin.r  current  deflect 
the  great  westerly  currsot  northward,  ti\er  it  has 
]>asscd  the  soMlwiii  proflBoateiieB  ef  AlHoa  and 
America.* 

IvdM  Mortib  Athwticb  in  tin  ipaoa  eoBipiSad  ba- 
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tween  Greenland  and  the  coasts  of  Britacn<flnd  Nor  rii; 
way,  and  betwMtt  Labtader  and  Spitebeigen,  a  great  ^^^^^<^^^ 
bodj  of  watets,  acted  upon  by  three  or  four  lateral  (^^^^^^^^^ 
currents,  h  supposed  to  perform  a  ^>crpctual  rcvolu-  cumnt. 
tion.  These  waters  receive  their  impulse  eastward 
from  a  branch  of  ilie  Gulf  Stream,  which  passes  from 
Newfnindland  along  the  nort)i-wi  >t  coasts  of  .Scot- 
land and  Norway.  At  the  North  Cape,  a  great  west- 
erly corrent  from  Nova  Zembia  turns  the  waMfO 
northMVeatward,  alone  both  sides  of  Spitsbergen. 
Berend  this  isl»d,  betng  met  by  i  current  from  dw 
Pole,  they  turn  south-we<tward,  and  pass  along  the 
coast  of  Greenland  to  Davis'  Straits,  where  they  are 
dcrtfcttd  southward  by  a  fourth  current  tVom  Haffin'a 
Bay,  and  at  the  Bank  of  Newfoundland  recommence 
their  revolution.  Thus  two  great  whirlpools,  connect- 
ed with  one  another,  touching  at  the  13aak  of  New- 
foundland (which  seems  to  be  a  bar  cast  up  by  their 
eonflioting  waters)*  and  revolfbg  in  opposita  dlieo- 
tions,  occupy  four.^fths  of  the  Nortfi  Attantie.  The 
small  current  whicli  set*  from  tlic  Bay  of  Biscay 
across  the  mouth  of  tbe  English  Channel,  and  throu(;h 
the  Channel  of  St  George,  is  most  probably  a  branch 
of  the  Gulf  Stream  which  parts  from  the  revolving 
current  about  the  Azores.  It  is  reasonable  to  be- 
lieve, that  great  voitioea  of  the  same  description  will 
be  fband  bi  die  other  ports  of  the  ocean,  when  they 
have  been  as  minutely  esanined  at  the  North  At>- 
hmtic.    (Scoresby,  I.  20tf.) 

The  value  of  any  part  of  the  earth's  surface  to  CSbm^ 
man  de])cndi  not  merely  on  its  extent,  position,  and 
soil,  but  also  on  its  climate,  which  regulates  the  na- 
ture and  variety  of  its  productions,  the  degree  of  its 
fertility,  and,  to  a  certain  extent,  its  salubrity,  and 
its  capseities  of  improfement.  With  no  enenthd 
eupeiioriiy  but  thai  ef  cBmate,  tho  small  iMsnd  of' 
Ireland  supports,  and  probably  will  always  support, 
a  greater  number  of  inhabitAots  than  the  whole  north- 
em  section  of  the  plant  of  Siberia  bsgrond  liie  OOA 

parallel. 

The  climate  of  s  country  i.'s  chiefly  influenced  by 
its  distance  from  the  equatOTj  and  its  elevation  above 
the  level  of  the  sea.  But  it  is  affected  In  a  smaller 
degree  by  the  natore  of  the  surface,  the  abuodanoe 
or  aeardty  ef  hnmidlty,  the  proximity  or  remotenem 
of  the  eca,  of  laljc«,  of  mountains,  of  arid  or  t:  nzcn  • 
plains,  and  perhaps  also  by  the  internal  h>  at  ot  ibe 
earth. 

The  meisn  temperature  of  the  earth  at  the  e<^uator,  Mean  Tcra. 
which  is  pretty  uniform  under  every  meridian,  is  esti- 
nmted,  by  Humboldt,  at  Sl^.S  of  Fahrenheit's  scale, 
Tbe  decrease  of  heat,  as  we  recede  from  the  eqoa* 
tor,  on  either  side^  foUowa  dUbeat  lawa  in  tbe  two 
h«mi»pberes,  and  bi  the  aame  hem^bere  wider  dif. 
fi  rrr  1  meridians.  On  the  west  i  is*  of  Hurope, 
about  the  meridians  of  London  and  i'aris,  the  cold 
increases  ii;ucli  uiore  slowly  apon  us  as  wc  go  north- 
ward from  liie  equator,  than  in  any  other  part  of  the 
world.  In  North  America,  at  tbe  tneridian  of  80^  ' 
or  IN)°  west  from  London,  and  in  Asia  at  tbe  saoM 
diMan«t  «wt»  tbe  merease  of  cold  is  mncb  more  tn- 


•  Vareniuss  Gm.  Geog.  Chop.  XIV.   Tuckey,  I.  43.    Dr  J.  Davy,  i'kti.  Train.  1817. 
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njucid  pid  u  we  approach  tbe  pol««  la  U>*  Bortliera  b»* 
niMpbcre,  generally  tht  cold  it  gnftUM  oa  tlw  mt 


side  of  both  ihe  old  and  ocw  conti 
on  iliu  ucit.    Humboldt  hat  genenliifld  thit  Act, 

and  iiiftrred,  tlial  all  continenU  and  large  island* 
arc  warmer  On  the  west  wde  than  the  ta>t.  Tho 
fiillowing  table,  extracted  from  Humboldt's  adn-.ii:! 
We  E*»ay,  exinbiu  the  ditfenmt  j,'r:idatioi>s  «f  the 
mean  annual  temperature  in  Western  I'-oropo  and 
Motib  Aavic^  continuing  the  »cal«  to  tbe  equator. 

Mean  Anntud  Temperature. 


Oli  World. 

Kc«  WorM. 

DiC 

0 

8!«-5 

0 

SO 

77  -9 

77  .!> 

0 

«0 

70  .7 

67  .1 

3^ 

40 

63  ^ 

54  .5 

9. 

M 

SS  .9 

US 

60 

41  .0 

S5  .0 

16. 

70 

U  .0 

SS 

We  have  few  observations  for  the  cast  coast  of 
Atit;  but  tbe  following  »bowa  that  the  climate  of 
tbb  region  Mproechea  (o  that  of  EMMm  Aneriea 
r«iher  ibaa  Weitem  Europe. 


1- u 

Alii.  1 

Lai.  .^1  i  63.3 

Pekin,  ^Teoift 
Lat.40J  54-8 

I'hiladeJpIiii,  ^Tcmp. 
Lat.  10  5 

Thus  the  mean  annual  temperature  of  North 
America  ia  9"  lower  thaq  that  of  Western  Europe  at 
tb»  lltlmde  of  40",  Ifi*  knw  at  lat.  60«,  and  SS' 
Itbui  ■!  liL  H>~  I  ■  itolUll  tliliim  ■  <Ataioa  between 
tbe  dimatet  of  WoMeii  Bmnpo  and  Eastern  Asia. 
By  oompariog  (daeea  ander  tiie  wne  parallel,  we 
find  that  this  cban^  ii  not  sudden,  but  progressivo. 
Petenburp,  on  the  same  parallel  with  Uptal,  i» 
colder,  Liii  1  Moscow  iii  5^  colder  than  Copenliagcn. 
The  aonual  temperature  of  West  Greenland  in  lat. 
70',  which  is  17"  or  18",  according  to  Sir  C. 
Gieaek6.  is  very  nearly  the  mean  between  that  of  the 
Moftii  Cope  end  Melville  Island,  aa  its  intermediate 
iiUntioa  would  lead  «•  to  «3V«ct. — (^Edin,  PkU. 
Jatr,  No.  IX.  soi.)  Ttmm  difeences  are  render- 
ed nora  mdriowMii  wo  connect  the  placea  bmiqg 
dio  MBW  mBUnui  l«np«ntwe  by  Hoes,  whkb  Hon* 
boldt  has  named  isotbcnDal  lines.    Thus  tho  iiotbom 
mal  lioe  of  SS''  (Fahrenheit)  paiaea  along  dwlo^ 
fade  of  43'  in  Europe,  but  descends  to  Tat.  36^  In 
America.    Tbe  isothermal  line  of  41 S  pawea  from 
the  laiiludo  of  60"  in  Europe,  to  tliat  of  IH'  in 
America,  bhowing  that  the  same  annual  temperature 
which  is  found  at  the  60th  parallel  on  the  eastern 
•ido  of  the  Atlantic,  j^"^  ^  '^"^^ 
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North  America  again  \§  warmr  Kban  Ibo  oait;  i|Dd  Fhr^ 
hence  if  we  were  to  traoo  tbalMlkBmBlliaaatOWld.^!!f^' 
tbo  novtboR;  haawphoMb  itNy  mdd  aD  tow 
««*•  Munnila  at  dw  aMridaa  af  Aakaod  Aoaa 
and  convex  nnaniia  at  tbo  «aat  ildaa  a(  Anniea  . 
end  Kurope. 

Ml  ditfercnce  of  mean  temperature  between  sum* 
nicr  and  winter  (reckoning  each  to  consist  of  three*™'  ^ 
monilii.)  ii  nothing  at  tho  i  ,  j  .h  >r,  and  constantly  in« 
crease*  as  wo  approach  the  jpole,  aa  shown  ia  tbafoto 
: 


Lalitiide. 

Algiers, 

Buda, 

Upsal, 

87' 
47J 

60 

61' Ji 

SO".? 
70  .5 
60  .9 

18*.7 
SS  .s 

Tlia  axtranw  difl^renee  of  tbe  teaaons  fa  enudler 

under  tbe  warm  icoridians  of  Western  Europe  than 
any  where  else,  and  seems  to  be  greatest  where  the 
tncun  annual  temperature  is  '"ntltj  wnar  the  aaM 
COOttS  of  Asia  and  America. 

Places  on  the  Smne  Parallel. 


Wlalst. 

Summer. 

Uiflamcc. 

Copenhagen,  \ 

30'.7 

62».6 

8 1 '.9 

.VfoMOir*  j 

10  .8 

67  .1 

66  .9 

Rome,  "i 

4.^  .8 

75  .2 

29  •* 

Pckin,  V 

40 

26  .4 

82  .6 

&6  & 

Now  Twli,  3 

41 

S9  jB 

79  4 

«-4 

llaSn 

10  M^Mtt  4 

diHNtaf  Tm 

aafWRMV. 

McaoAn. 
Ttmp. 

Winter. 

Suiunxr. 

St  Malo, 
Notr  Yorit. 

64' 

4S'.8 
99  A 

66«.0 
79  * 

23'.7 
40  ^ 

If  we  draw  a  line  on  the  map  in  a  north-east  di- 
rection  from  Bourdeaux  to  Warsaw,  and  continue  it 
till  it  strike  tbe  Wolga  In  latitude  55°,  all  the  placca 
•itaalad  under  this  line,  at  the  same  elevation,  will 
baiw  iwarly  the  same  summer  temperature  of  69' 
•MO*  of  gabiaahaU*aacala>  ^|^*J|^ ^J3S1» 

mi  daitoa  anMdt  ftitbar  ftaai  lita  plaaa  of  the  pa! 
nJIdi.  Ural  a  straight  lino  draws  nvm  Edinburgh 

to  Milan,  almost  exactly  at  rl^ht  angles  to  the  line 
of  equal  summer  tenipciaiurcs,  »ual<I  puis  over 
[ilacc  ^  all  of  which,  if  equally  elevated,  w  ould  have 
nearly  the  same  winter  temperature  of  37"  or  38". 
The  other  lines  of  equal  summer  and  winter  tempe* 
latures  bave^a  direction  conaqgonding  to  tbeae,  but 


•  Dadaead  by  interpolation  froa  tbe  t<wperaliiiv  of  Malchai,  CiMintti,  OHMliiU  Tart,  and  UtMOu 
Maad*  itdHMiBg  that  «f  Maliaia  Idaiid^  FabmdMii. 
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?hjnaX  On  comparing  the  oUmote  of  the  two  hemitpberef,  h  pnportioml.  la  the  upper  r^ioM  of  tbe  atmo-  Phyticai 
Cngraphy.  god  that  the  MWlfaeni  k  rather  colder  than  the  n&n,  tb*  dMblCMt  b^tntmt  Um  beat  of  nMit  and  (^'?n'< r 
"^"''/'^  Bortliern,  but  is  more  renurkably  distinguished  by  mummt  ImA  wtelM^  it  NUdlsr  dhtB  ttwe  "^""V^ 

the  greater  equality  of  iu  aeasoofc  This  last  effect  fiM  A*  earth.  Thk  hiw  oTdecNate  «irpWne  to 
may  ohmoaify  *•  to  tha  iaflaaafla  of  a    u*  the  extreme  cold  felt  in  the  elevated  plains  of  Si- 

greater  surface  oPiea  upaa  anBaUor  esient  of  land,  beria,  and  the  mikl  temperature  enjoyed  in  the  tor- 
In  the  southern  hemisphere  also,  the  temperature  rid  zone,  on  the  table  land  of  Mexico,  the  plateau 
seems  more  uui form  under  diflbrent  meridians.  At  of  Pastos,  and  other  hiph  hndn.  Humboldt  calcn- 
Port  Jackson,  Buc-nos  Ayres.  en  i  ili,  Cape,  all  latcf.  that  in  the  temperate  zone,  every  hundred  me- 
nearly  under  one  purallcl,  the  annual  iMtan  tempera-  tres  of  ascent  (110  yards)  dtroinisha  the  beat  as 
ture  is  almost  exactly  the  same.  much  as  a  change  of!  ?  of  latitude. 

Utkttot  Tbesecund  geacral  oiusc  that  afl'ecu  ilie  lempe*  The  teraperattm  of  oomitriaa  u  aSwted  bv  *^turiTm 
ratuia  of  places  is  their  elevation  uhoye  the  level  of  proximity  of  liw  aait  aad  llie  naltttO  of  lita  a^jieaatpa«ai«>- 
dwiea.  The  following  table,  by  Humboldt,  shows  bod.  TheoktMBMaf  tvpCAtufeanalmnc^ 
that  the  raUo  of  decreasing  tempentmc,  aa  we  as.  pmtively  ihtia  Ml  in  Maall  triande,  teiBola  ftan 
oend  in  tba  atauiapherc  i*  not  tba  aaBe  at  diffiaent  oomjoentt.  lo  die  United  Slates  intense  cold  is  em- 
latitadai^  aorn  it  vaifom  at  the  am  place  for  perienced  aa  often  m  the  wind  blows  from  the  froien 
•qwd  niDCimivi  allitodaa.  plains  round  Hudson's  Day.  (U'urden's  America, 

1.  Hi.)    From  high  mounuins,  gu^ta  of  cold  wind, 
called  <aonr  toiiuU  by  mariners,  rush  liciwn  and  cnol 
the  circumjacent  plains.  (Volney's  Trav,  ;n  Synit, 
I.  :54-0.)    At  C»labono,  in  Venezuela,  the  tempera- 
ture, whi<^  was  from  87"  to  W  in  March,  rose  to 
lOl^orlOS'.wheneTer  the  winJ  blew  from  the  parch* 
«d  aod  duity  surface  of  the  Llanos,  or  great  plalaOi, 
(HunboldW  An.  Nor,  IV.  8*5.)  The  haat  aooi- 
•   mulaica  lo  aa  aatookbi^g  dcigreo,  when  fhe  wiad 
paasea  otor  extenrive  deaerta  «  fine  and  almost  Im- 
palpable sand,  which  rise>  in  the  air,  and  hangs  over 
the  surface  like  n  fog,  or  mounts  in  whirling  co- 
lumns to  a  great  height,  mixing  its  burning  par- 
titles  with  the  mass  of  tlie  atmosphere,  itnd  com- 
'riiis  ttihle  shows,  that,  at  the  equator,  the  thermo-     municating  to  it  an  intolerable  hi  st      :  K  mm  ir's 
meter  kinks  10*' in  (he  Arst  thousand  yards  of  ascent,    Geog.  Man.  of  I'ertia,  ^16,  H^H.)    In  Europe, 
or  1*  far  SIO  feet.    In  the  next  thousand  yards  it    where  the  proximity  of  the  sea  cools  every  part 
■bk*  ao  more  than  6°,  or  l'^  for  524  feet.    In  the    of  the  surface  by  the  agency  of  the  winds,  the  ao> 
tMrd  and  fomih  atage*,  there  is  a  remarkable  acce-    cumulation  of  heat  never  proceeds  so  far  as  io  Asia 
leratioa.       the  whole  ootuoMi  of  air  to  the  limit  of   aod  Africa.     Even  in  low  plains,  shellend  on 
perpetual  fnow,  at  ISJ98S  Aet  of  elcratioB,  the  ^    the  north,  the  tempentore  acarcely  ever  eKOeeda 
crease  is  l**  for  941  feet.    Humboldt  ascribes  the    I00« ;  but  at  Bagdad  and  at  Bushiie,  where  the  aoulh 
smaller  rate  of  decrease  in  the  second  and  third  stages    wind  arrives,  heated  by  the  burning  sands  of  Arabia, 
to  the  lirgc  clouds  chiefly  suspended  in  this  rcgi         i'^'  tin nnrmeter  sometimes  stands  at  120^  or  12.5"  ; 
which  iiitLTcept  the  radiant  heat  of  the  earth.    In  liic     aud  ui.  the  west  coast  of  Africa,  where  similar  causes 
temperate  zone  the  alnnosplieric  cold  increases  more     operate,  it  is  faid  to  rii^e  to  130*. »    Though  the 
rapidiy.    The  decrease  of  heat  for  the  Ilr«t  thousand     mean  nnnual  temperature  is  highest  at  the  eijuator, 
yards  is  at  the  rate  of  I"  for  25S  feet,  but  lo  the  li-    the  extreme  summer  beat,  so  far  as  it  proceeds  direct- 
mit  of  perpetual  snow  (at  a  tesporature  not  of  Sif,    Ijr  from  the  solar  action,  is  greatest  at  the  tropic,  and  is 
but  of  23^.3}  it  ia  I"  for  817  Ml,  or,  h  round  niaB>    even  rather  greater  at  the  latitude  of  45*'  than  at  the 
bar,  1*  for  100  jaidl-  Obaerrations  made,  however,    a^nator.  (AicCmmat^  Mtthiai8nffftaMet,p.ia<» 
ia  the  fra»  vegiona  of  the  «v,  may  give  JMkrmA  i«>   TiUe.}  We  maj  ihtntam  ooiifeciwe  that  tbabofr. 
aalta  IWmb  time  which  were  nMule  on  the  sideaer   teM  MBBMreibaala  inlbe  world  is  to  beftaad  ia 
■ommlts  of  moontahw.   But  generally  in  the  tera>    Ae  wastern  parts  of  die  Sahara  of  AlKca,  imder  the 
pcr.ite  /[)ne,  of  two  adjacent  places,  if  the  one  is     northern  tropic,  wucre  the  w  ii.tl-.  Ii'ms  rvc  n  /nnc  of 
1000  yards  higher  (ban  the  other,  it  will  have  a  di-    saod^  plains  4000  miles  in  breadth,  unbroken  by  any 
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•  Morier's  Journey,  II.  97.  Ediu.  Phil.  Jour.  No,  V.  197.  Tuckey,  II.  442.  Humboldt  repeatedly 
observed  the  temperature  of  tlie  soil  in  Equinoctial  America  at  the  hottest  time  of  the  day.  It  varied  with 
die  BBtnre  of  tlwauneral  substance.  Tbe  higher  he  bw  recorded,  we  think,  was  that  of  a  coarse  graaWc 
aand  at  Biagpuraa,  whose  temperatore  at  two  F.  M.  was  leO'iS.  That  of  a  fioe  granitic  sand  at  the  same 
^ace  was  itS^S  i  ef  a  meitie  leofc,  117*4K>  We  iMj  baaee  eaadede,  llwt  the  air,  though  perfectly 
stagnaitt, oonM in aopoMble ctrenmitaBoea be heaMd ibesa  140*j  and  tUi  oalj wilbb two erlteeatet 
efnefrauad.  HuoihoUili  An.  M|r.  V.  165> 
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except  the  narrow  inlet  of  the  Red  Sea.  At 
the  same  time,  it  i«  poasible  that  •  iwicli  narrower 
'  snfiwe  dMn  thk  may  ntfliee  to  cowmiwikete  t|ie 
nmMBi  edbet  of  the  aohr  beat  to  the  aUBUMptnif^ 
and  tlie  acttlld  beat  generated  may  depend  OM* 
upon  the  natnre  or  the  lurface  and  iu  low  deratioo, 
thin  upon  it«  extent. 

It  appears  that  within  the  tropics  sea^  have  very 
little  ciTect  in  tempericg  Uie  accumulating  ht'ut  of 
the  land,  when  lituated  to  the  westward  of  a  conti- 
nent, but  a  great  effect  when  situatttl  to  the  east- 
ward.  Intbexteppei  ofCaraccoa,  which  arc  open 
to  the  lea  oa  the  caat»  the  beat  twely  exceeds  99^, 
bat  efcn  in  the  woeded  ceigMDS  of  Senegambia  and 
GttiiMi|*maeh  newwdw  coast,  it  rises  to  iso".  * 
lb  the  leaipenie  wonet,  an  the  other  band,  itisclear 
that  the  tea  exerta  hi  bflnaooe  ni  a  dveetioo  pre* 
dsely  contrary.    When  the  land  lies  to  the  eastward, 
the  sea  mitigates  the  extremes  of  heat  atMl  cold  very 
much;  when  to  th^  westwanl  very  little.  Tfii*  is  abun- 
dantly provwl  by  the  difference  of  lemperature  al- 
ready noticed  hetwecn  the  east  and  wi  st  coasts  of  the 
two  contiiicats.  Now,  the  $ea  can  exert  very  iittit*  in> 
fluence  over  the  temperature  of  the  land,  except 
through  the  agency  r>f  the  atmospheric  curreata;  and 
the  pnenomena  in  botli  cases  seem  to  be  accounted 
for  by  the  prevailing  direciion  of  the  winds.  Within 
the  mpiea,  tbeae  are  alnwiat  constantly  from  the 
«iit;  but  from  Uie  tropiei  to  the  latitadc  of  60" 
north  (and  probably  much  Affther),  the  prevailing 
winds  are  from  the  west,  f    Within  the  torrid  zone, 
therefore,  we  should  expect  to  find  the  extreme  sum- 
mer heat  constantly  accumulating  from  the  east  side 
of  continent!  and  islands  to  the  west ;  but  in  the  tem- 
perate zor.es,  the  extremes  both  of  heat  and  cold  will 
&s  regularly  increase  from  the  west  to  the  cast.  This 
is  found  to  be  the  case,  and  whatever  other  causes  may 
be  cooioined  with  those  now  assigned,  thera  can  be 
nodewk  that  the  latter  have  really  a  great  inflnmee. 
The  temperature  of  each  aone  baa  ancb  n  cane- 
Heat  of  the  spondence  with  the  amount  of  tba  aidar  hnpnaBoaat 
as  to  lead  to  the  iaftnmee,  that  the  heat  of  dio 
globe  is  entirely  derived  from  tin  ma ;  and  Phif^ 
■or  Leslie  has  calculntcd,  that,  upon  this  hypothe^ii:, 
tile  mean  heat  of  the  interior  ought  to  be  06". 8. 
Humboldt  has  ascertained,  however,  that,  in  lati- 
tudes above  45",  the  mean  heat  or«priniT«  and  caves 
generally  exceeds  that  of  the  aiinoyp'.ierc.    The  dif- 
ference, which  amounts  to  6^  or  7"  at  the  parallel 
of  lO',  he  ascribes  to  the  covering  of  snow  in  the 
higher  latitudes,  which  prerenta  the  loss  of  heat  dur> 
ng  the  winter  momha  by  ladialion,  or  the  contact  of 
oold  winda-  But  than  arc  Iheta  which  faidictte  that 
thb  htot  way  be  denvad  from  anoAer  touree.  To 
Mgr  mthil^  of  volcanoea,  we  have  hot  springs  in  all 
|«rti  of  m  worid*  at  all  temperauirea  below  boiling 


ImoimI 


water;  and  evidence  atlU  leai  eqdvoMl  ia albtdad 
by  thoh%hi««pent«raordeap7'      ~  - 
ing  are  examplec : 

At  Giromagny,  in  the  Vosge^,  annaal  temperature 
at  auHiMe,  49° :  at  1 10  yards  d»ib,  MfUS}  at  SS6 
yardf,  6S*.8  :  at  472  yards,  Ti'.o. 

In  Saxony,  in  four  of  the  deepest  mines,  annual 
tpmperalure  at  surface,  ■i<i''.4;  at  1 70  to  SOO  jatdt 

depth,  54    ;  at  2bo  yard*,  58? ;  at  aooywdi^tti'A 

(DaubuisKon,  (t'njg.  I,  444.) 

In  ilie  coal  mine  of  Killingwortli,  the  deepest  in 
iiritain,  annual  temperature  at  surface,  48° ;  at  300 
yards,  700;  at  400  yards,  7: , 
the  deepest  coal  mine*  in  Britain,  a 
gradation  was  obsertnad;  (Mr.Nd» 
Jbar.  Now  I.  IS*,) 

Id  theae  Britiih  iBhet>  the  ucramant  of  tetnpera*  rmc  oriB> 
ture  »  about  I?  for  15  yaidi  of  descent.    In  thecnaia, 
Vo<sge«,  it  is  about  1 "  for  SO  yards,  and  in  Saxony, 
1 "  for  22  yards.    Taking  20  yard*  as  a  mean,  if  the 
increase  follows  the  same  arithrueticol  ratio  to  a 
conpideruble  depth,  we  should  find  the  temperature 
of  the  Uath  waters  (116")  at  13^Q  yards  below  the 
surface,  and  that  of  boiling  water  at  9300  prards,  or 
nearly  two  miles.    The  frequency  of  hot  sponga  tirani 
80°  to  120",  the  rarity  of  thoae  that  apptOMll  the 
boiling  point,  and  the  constancy  of  temperatllio  In 
them  all,  are  circumstances  remarkably  cosuiaiaat 
with  ttala  bypelbcMs.  Tbefactatiftbaydoaoteata- 
bHdi,  at  leaat  atrongly  support  diioe  oondMiona  t 
1st,  That  the  heat  of  the  interior  of  the  earth  ia  al- 
ways greater  than  at  the  sur&ce ;  8d,  That  this  beat 
augments  progre»'i''< 'y  u  we  descend,  in  a  ratio 
bearing  some  relation  to  the  dcptli ;  Sd,  Tlmt,  even 
at  moderate  depths,  this  heat  is  greater  than  the 
mean  heat  of  the  globe  ought  to  be,  if  entirely  de- 
rived from  the  sun.    S«ch  an  interior  heat,  if  it  ex- 
iats,  must  be  constantly  diffusing  itself  towards  the 
lorface ;  and  at  the  aurnoe  it  may  be  kept  down,  so 
aa  to  aSect  the  tempotalwe  derived  from  the  solar 
action  very  feebly,  by  tba  greatsr  or  Isaa  rapidity  of 
Ha  diadnation.  But  aa  it  b  eery  improbable  that  it 
•boaM  be  dHKned  wftb  perflect  e-i]uiility  roend  the 
whole  exterior  shell  of  the  frlobc,  il  may  be  the  true 
source  of  f.onie  of  tho6.e  anomalies  of  climate  (such 
as  the  discrepancy  in  the  annual  heat  under  the  isome 
parallel)  which  caonoc  be  easily  referred  to  other 
known  causes.  ^ 

The  atmosphere  is  an  elastic  fluid  which  surroundl  Tbc  A<aM« 
the  globe  on  all  sides,  and  serves  the  most  important  qbm. 

fturposes  in  the  economy  of  nature.  It  sustains  the 
ife  of  an  immense  ewiety  of  organie  beings,  spreads 
the  noiatore  of  d»  obmb  offr.the  land  in  fertJUaia^ 
■howwi,  ffaceivoi^'diaHpnta^  ardaeompoaes,  thohiw 
niimenbto  inephllio  vapours  which  are  continoally 
ezbalad  ftooa  tho  anrfiKie:  and  i<  the  grand  agent 


•  FI    iboldt,  Prrw.  Nor.  IV.  SlB.    Tuckcy,  II.  41?,  444. 
^  f    '.t  :,  Rtchcrches  SUT  Irx  Vrnt$  /)o»tJMir  .  v,  J'lu:  n^i!  de  !'hifsique,  Tom.  XXXIX  p.  a67- 
X  A»  nearly  the  whole  of  the  preceding  view  of  climate  has  been  taken  from  Hunaboldi's  excellent 
sa^  on  Isothermal  Lines,  and  the  Distribution  of  Heal  ooer  the  ^ialbe,  particular  references  were  not  tliought 
necesMry.  The  Engtitb  tranalalion,  given  in  the  JSrftniorgA  FMonfhicol  JemrmU,  No.  S—9,  bat  been 
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vhiuai  whidh,  by  ite  iacwwnr  Mctiop,  tenwam  a*  mitmm 
of  hut  mtd  cold»  md  •ii«bl«t  wn  tp  iinjport  hSnf 
,  "^"^"v^  aeir  in  every  clbwta  ft«n  the  efoalor  to  UM  fkittlty 

of  the  pole. 

The  fluid  which  fomi«  ilie  atmosphere  consist*  of 
two  gaseous  substances,  oxygen  and  nitrogen,  united 
by  a  weak  affinity,  in  the  proportion  of  21  parts  of 
tfae  fanner  to  79  of  the  latter.  The  vital  functions 
of  aniawb  and  plants  depend  chicfij  on  tfie  presence 
of  OKjrgen,  thoii|h  nitrogen  abo  oaim  into  ihetr 
ebapoMtion.  Vrhh  thfw  two  no  mtoniilxod  «  very 
■mall  qua-  r  t"  carbnnir  nrir!  gas ;  a  variable  por- 
tion of  aqueous  vapour,  and  in  the  highest  region*  of 
the  atmosphere,  wJiere  niettrors  arc  common,  hydro* 
gen  hail  been  supposed  to  exist.  Air  from  the  tropics 
and  the  polar  regions,  from  the  moat  healthy  and 
the  most  inaalnbrious  countrica,  exhibits  no  seamble 
dUBmnco  in  its  constituent  parts.  A  huadtad 
onbUi  ladies  of  air  at  tbo  surface  of  the  wa» 
wben  the  tbennoaieter  is  at  tiO",  weigh  90) 
grains.  The  whole  atmosphere  is  equal  in  weight 
to  a  sheet  of  mercury,  SO  inches,  or  to  a  sheet  of 
water,  3^  feet  deep,  ond  were  itK  (lcn?ity  every 
where  the  same  as  at  the  surface,  would  reach  no 
higher  than  27,000  ltet»  or  S«e  miles.  But  iu 
eottraaie  destidljr  eoaaes  the  ap|Mff  itmto  to  expand 
indefiiiielr,  and  tho  pheoooienoo  of  awtaon  slioir 
that  It  entt  in  •  stale  of  oHmno  attamiition,  ai » 
height  a  hundred  times  greater  than  this.  Cootldei* 
ing  the  incessant  currents  which  agitate  iu  whole 
mass,  there  is  a  Eurprising  uniformity  in  its  i>reiisure« 
Tho  annual  ran^ju  of  the  barometer,  which  inilicatcs 
the  variation  of  the  prmure,  does  not  exceed  from 

tto  I  inch  !a  the  torrid  sone ;  is  about  two  inchea  at 
tvetpool,  the  same  at  Petersburg,  and  was  found  by 
Giptam  Parry  to  be  inches  at  Melville  Island  in 
ea«  jear.  •  Tbe  extreme  variatiwv  vhldino  wli^ 
exceeds  a%  indics,  is  not  greater  mm  oao>Blntb  pert 
of  the  total  pressure.  It  in  greater  in  the  temperate 
zone  than  at  the  equator  or  the  pole,  and  in  winter 
than  in  summer.  The  density  of  the  air  decreasca 
in  a  geometrical  ratio  as  we  ascend,  and  in  tempente 
climates  is  diminished  to  one-half  at  an  «lsvmoB  of 
8|  miles.  We  are  faeooo  enabled  to  meaiaw> 
betgfatsbjr  AovariadooB  of  tho  barometrfeal  oelomn. 
Changes  in  the  atmoipherie  pnHlilo,  mhgn  they  are 
great,  baVe  been  observed  to  take  pJseonmultaneous* 
ly  at  E  Jmburgh,  Paris,  and  Geneva,  and  must,  there- 
fore, adVct  a  great  range  of  country  at  the  seiao 
time. 

Wiad4.  The  unequal  distribution  of  beat  over  the  lurfaco 
of  the  land  and  water  neOMorfly  diltinbs  th«  aqoOi* 
briam  of  the  atmoephcfe,  and  pnodiHM  curKnts  of 
•ir,eir winds.  ThoNearrenls,bowtvar««riooi^btf« 
i>een  supposed  tO  lOSOlt  from  two  general  movements, 
pervading  the  whole  mass  of  the  atmosphere.  1  he 
heavy  and  cold  air  of  the  polrtr  and  tempernte  re- 
gions having  a  tendency  to  Jisplacc  ilic  warm  and  nw 
rifled  air  of  the  torrid  zone,  generates  a  current  in 
each  hemisphere  towards  the  equator.  To  rq^laoo 
the  air  abstvactad  fiom  the  b^ghor  latimdai^  m  «p* 


per  and  eenntsr  onrrent  flows  back  ftom  the  equator  Vkymi 
to  the  pole ;  and  thus  tho'atmospli«ra*  vhils  it  per.  ^•««»i>)<r- 

forms  a  constant  revolution,  tempetstho extremes  of  ^"^"V^ 

climate,  by  transporting  the  cokl  of  the  frigid  sone 
to  the  equator,  and  carrying  back  the  heat  of  the 
equator  to  thefrigid  zone.  The«egrcat  south  undimrth 
currents,  whicli  arc  to  be  considered  as  the  prlmari^ 
winds,  receive  various  modifications.  The  under 
current,  which  proceeds  from  the  polar  r^iona,lMV>' 
ing  imptesaed  upon  it  the  alow  rotary  motion  of 
dioie  regions,  decs  not  acquire  in  its  Jonniey  tlie  ve> 
lociiy  of  the  parts  it  passes  over.  Instead,  there- 
fore, of  proceeding  directly  along  the  meridian,  it  is 
deflected  to  the  westward.  It  pursues  this  lateral 
course  more  and  more  as  it  approaches  the  torrid 
zone,  and  the  impulse  south  and  north  being  de* 
(tfojed  when  the  currents  from  the  opposite  hemi- 

Share  Bie<;t  at  tiic  equator,  the  motion  westward 
wo  ronudna.  This  constitutes  the  well  kooim  * 
trade  wind,  which  blows  from  the  eest  at  tho  equa* 
tor,  from  the  riorfTi-tiisl  at  the  northern  tropic,  and 
the  iuutli-ea^t  at  the  soullicta.  'I'he  upper  arul 
counter  current  again,  carrying  with  it  the  rapid  ve- 
locity of  lite  equatorial  regions,  does  not  travel 
right  along  the  meridian,  but  deviates  more  and 
more  to  the  east  as  it  advances ;  and  when  its  pro* 
gress  towards  the  pole  is  stopped  by  the  accuroula- 
tioQ  of  air  from  the  opposite  wotkbans,  ibo  notioa 
eastward  dene  remains,  and  It  settles  into  a  wort 
wind.  Thus  a  c cnsf  j!.t  i  .in  wind  should  prevail  at 
the  equator,  and  a  coustam  west  wind  near  the  poles  j 
but  the  latter,  being  primarily  an  upper  current,  may, 
not  be  invariably  felt  as  a  west  wind  at  the  surface. 
It  do^  not  follow,  however,  Uiat  the  upper  and  un- 
der currents  preserve  their  relative  aitnation  over 
•II  the  temperate  zone.  From  the  greater  aeenmu* 
huioa  of  anr  in  the  higiwr  latitudes,  and  from  varia. 
tloos  of  tempeiatitre  produced  by  local  causes,  the 
upper  current  will  often  be  bent  down  to  the  sur- 
face, and  the  lower  current  ascend.  This  inter« 
c1ui)^L  will  take  place  occasionally  ut  all  part*  of 
tlie  temperate  zone.  Hence,  in  high  latitudeSj stonns 
of  wind,  which  Oiingle  the  warm  upper  cumenllridl 
tho  cold  air  beloi^  alwns  produce  an  increase  of 
heat,  aa  Copti^  Psrry  foiiod.>-(roy<^«,  p.  118.) 
In  the  ooitheni  hemisphere,  then,  when  the  cold 
current  (Von  the  pole  sweeps  the  surface  rapid- 
ly, wc  fia.o  a  north  wind;  it  become*  a  north- 
eait  wind  when  it«  motion  southward  is  retarded ; 
nn  etui  wind  when  it  is  checked,  and  a  tvuth-eoii 
when  it  is  deflected  back,  by  mingling  with  a  cur- 
rent  ftom  the  south ;  all  of  which,  except  the  last, 
•re  genonlij  Ibuad  to  be  oold  urtaids.  When  tho 
warm  current  Ihwi  tho  south  descends  and  sweeps  tlie 

surface,  we  have  a  sout/t  wind  if  its  motion  north- 
ward is  rapid;  a  souih-ursl  when  its  motion  northward 
is  retarded  ;  a  west  wind  when  it  is  checked  ;  and  a 
»orih-K€Sf  when  it  meets  and  mingles  with  a  current 
from  the  north.  All  theae,  except  the  last,  ere  se- 
nerally  warm  wind*,  as  experience  proves.  Ina 
lioi  of  diviiioa  batimsB  tho  upper  and  k«ar  mr* 


•  AfONol.  ACm.  IV.  5S*.   Edinb.  Tram.  II.  213.   Pany's  Voyage,  269. 
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rtiyMcal  rents  should  be  where  the  mercury 
Geogriphy.  inchts,  which  it  at  tlie  heiglit  of 


TMa 


Wiod*. 


Stands  at  is 
niiles.  This 

should  be  the  region  of  clouds  ;  and  clouds  do  ge- 
DC  rally  approach  to  this  elevation. 

Tliu  theory,  upon  the  whole,  agree*  tolerably  well 
with  the  facts.  But  the  variable  surStosmd  ictnpc- 
mm  of  the  lud  gmuljp  ali^ct  the  comM  and  velo- 
of  the  niadM*  In  die  torrid  wm,  within  the 
parallel  of  25*  or  90',  on  each  Me  of  the  eqintOTi 
the  trade  winds  blow  consuntly  from  the  east.  From 
the  SuperioT  wnrmlli  of  the  nurtliern  Iicmispliere,  the 
line  that  separates  ilic  oppositL-  trade  winds  is  not  tlio 
equator, but  the  2d  or  3d  parallel  north.  To  a  certain 
extent,  also,  tliey  follow  the  course  of  the  sun,  reach- 
ing a  little  further  into  the  soutii  liemisphere,  andcon- 
tTACting  their  limits  iu  the  north  when  the  tun  is  on 
the  south  side  of  the  equator,  and  making  a  reverse 
change  when.be  declines  to  the  north.  In  a  zone 
of  varieUe  bmdth  in  the  middle  of  this  tract,  calms 
aod  miee  jpmeilt  camad,  ^robaU/,  hjr  the  niosling 
nd  aMonmag  of  the  opponte  aerial  carranta.  High 


Kamchatka;  ihi,'V;-  " 
Hudson's  Ba^Tu^^- 
oominatc  grcaUy 


compel  na  to 


miliar  fact 


among  marit.,. 


winds,  the  voyage  e&su 
Uc  is  generally  acco^.^u^^^  ^ 
of  the  voyage  westward.    '=  * 


change  or  interrupt  the  coune  of  the  trade 
winds.  Thus,  under  the  lee  of  the  African  shore, 
calms  anJ  variable  winds  prevail  near  the  Cape 
Vcrd  Ishndg,  while  an  cdily  or  counter  current 
of  air  frurn  the  south-west  is  generated  under  the 
oomi  of  Guinea.  The  lofty  barrier  of  the  Andes 
shelters  the  sea  on  the  Peruvian  sliures  from  the 
trade  wmd^  which  ore  not  felt  till  a  ship  has  sailed 
80  leagnea  to  the  w  l.  l  ard;  but  the  intervening 

Kce  It  occupied  by  a  wind  from  the  aouth.  In 
Indian  Ocean  the  trade  wind  is  curiously  modi- 
ficd  hgr  the  landa  which  aummnd  it  'on  the  aarth» 
eaa^  and  weak  The  aoathen  trade  wind  blow*  re* 
t^Mf  tbem  the  eett  and  tottth-eaatt  from  10°  of 
•oath  latittide  to  the  tropic,  but  in  ^e  space  from 
IC^  =imt!i  lr:ti:m':  In  the  equator,  north*weflt  winds 
b'-T.v  i!iin;i-  iv.ir  'isiiittT  (from  Octobcr  to  April), 
and  s- int!i-i>,'f_-,t  in  iln."  01  In. ;-  six  montht ;  while,  in 
tlie  whole  space  north  ot  the  equator,  south-west 
wfaida  blow  during  summer,  and  nortli-cast  during 
winter.  The  causo  of  these  rcirmrk.iblu  winds, 
which  are  called  monsoons,  ba$  not  been  very  satts- 
Aototilj  aacertaiaed.  (Varaniiia'a  Gen.  Geog.  Chmf- 

tve  region  of  cenatant  winda  la  eonfinad  witUn 
the  80th  paralM  on  each  aid«  of  dte  equator.  On 

the  outer  tide  of  these  limits,  calms  prevail  pretty 
generally  over  a  narrow  space,  beyond  whicn  the 
region  of  variable  winds  escteods  to  the  pole.  In 
the  open  tea,  where  the  true  direction  of  the  winds 
is  be«t  ^.1.  uvn,  nav^tort  have  repeatedly  observed 
that  tliroughout  this  region  the  prevailing  wind  is 
fl-om  the  west.  Mr  Forster  observes,  that  beyond 
the  tropics,  the  weat  winds  are  the  most  universal. 
That  east  winds  have  an  ascendancy  within  the 
Antarctic  dreie,  aa  be  Ibinka,  majr  be  queatiooed :  few 
ehaanaithNiahavbs  been  made  there,  and  thoae  few 
Ml  to  bcdepeoded  on,  bi  leonfe<]ucnce  of  the  local 
influence  of  the  Ice.  {Ohtervalions,  p.  187,  et  tey.) 
Aci;nr:lii;|^'  to  t'lu  auf!nir  iif  I.oril  A, ason's  voyage, 
*'  a  wciicny  wiud  tiltuo!.!.  jjt;i  pttualiy  prevails  in  the 
aouthern  parts  of  the  Paeiile  Oceaii"  (he  speaka  of 
httitude  60°),  and  a  similar  wind  in  the  northera 
parte  carried  tlie  Sftadah  gialeaiia  fii»  Japan  to  O^- 


ro;,nsr.  299.)  On  the  *^.7,„„^  ^ 
the  west  and  romh-wcsT  wir.ds  ate  iK^  ^' 
It  is  remarket!  aUo,  that  in  os!T*ci\,r,  "^'^ 
sou th-e;Lst  w  inds  are  the  iivjst  rare  ihui."!  ' 
nortli  and  cast  arc  almost  invariably  coid 
twein  snutli  and  west  warm;  and  ihote^^w!^ 
north  and  west  of  a  mixed  character.  So  fw*^ 
facts  correspond  generally  with  the  theory,  thoijlf 
nunr  anomalona  curcatnatancea  may  be  found.  ' 

the  ebnge  ti  the  aeaaont  which  afieeu  the  locat,^ 
tempcratore  ao  madk,  naoeiiaraT  influenoea  the  autn^h 
mospherie  eorrenta.  Aeoordingiy,  the  moat  violent 
tempeitsarc  n^niit  the  equinoxes,  and  in  every  country 
there  ere  prevmimg  winds  peculiar  to  certain  seasons. 
It  maybe  suspected  that  most  ol  the  winds  observed  on 
land  or  in  confined  sea*  are  merely  local  eddies,  or  re- 
flex current!,  prwluced  by  the  irre<>u1aritiet  of  thesur- 
I'dce.  Thus,  wliilc  the  south■^^c^t  »  iiui  prevails  almost 
one-half  of  the  year  at  Dover,  London,  arul  in  the  west 
of  England  generally,  it  is  scarcely  lelt  at  Liverpooli 
which  lies  in  the  gorge  of  n  valley,  where  the  western  * 
chain  of  hills  is  interrupted;  and  on  the  other  hand| 
the  suulh-catt,  to  uncommon  in  the  rest  of  Englandf 
la  the  piedogainating  wind  here.  (JMencA.  TVwiKi 
IV.  dpi.  ffl&)  In  the  long  basin  of  the  Hed  8ea» 
the  wiod  blows  in  no  direction  but  right  up  or  down. 
In  Lancaster  Sound,  Captain  Parry  found  the  wind 


to  blow  always  eit' 


or  west.    I'or  ten  montht 


of  the  year  a  wind  (which  is  probably  a  suialler 
branch  of  the  north  trade  wind)  blows  constantly  up 
the  valleys  of  the  Mississippi  and  Ohio,  pres«rving  a 
breadth  in  the  latter  of  twelve  or  fifteen  miles.  (Tuck- 
cy.  Hi.  70.  Warden's  yimer.  I.  155.)  IntiieUttoF 
FtnU  UomnantTor  the  interior  of  Europe  collected 
by  Cotte,  notbioc  like  a  ajateaa  can  be  diico>ered 
nothing  but  local  cnmott  mnning  bi  eveiy  poanUe 
diteelloB,  aeeatding  to  Ibepoaition  nf  nonntidiia  and 
valleyi.  Wfaidi,  Indeed,  even  when  atrans,  are 
ten  confined  to  a  space  surprisingly  smallT  In  the 
temperate,  but  still  more  in  tlie  frigid  zone,  two  or 
li-Tce  winds  arr  nt'in  seen  blowing  from,  nr  :n,  ilif- 
I'erent  points  within  a  few  leagues;  nay,  ol  two  niiipt 
within  sight  of  one  another,  one  is  sometimes  becalm- 
ed, while  the  other  is  seen  struggling  with  a  storm. 
In  the  northern  seas  even  strong  gales,  when  they 
have  carried  a  ship  ioto  ftoien  water,  invariably  do* 


sert  her,  or  give  place  tO  • 


which  blows  froa 


the  ioe.  The  efibct  can  ontjbe  aMributod  to  the 
a  of  the  wa,  and  mvmdi  nf  the 


ipnntive  coMnen  or  tun  im^  ( 
water,  generaliaf  m  local  deaceodlag 
the  one,  and  an  aaeending  current  ofer  the  other. 

(Scoreaby,  I.  403 — 109.) 

The  Mcditerraneon  has  a  syti  ir;  of  winds  pecu- 
liar to  ittelf,  which  we  have  n  ot  r  jin  to  explain. 
All  waraa  coanuiet,  where  taody  deserts  abound, 
gimbhtbiA  penicioubot  vMfc  MiaiheSi^ 
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mooEi  ar  iiot  wiaJ  ui  the  desert,  and  the  Sirocco,  go 
well  known  in  the  east,  ami  aloiij,'  tlic  shores  of  tin; 
Mediterraoean,  For  the  description  of  tbese,  aa 
wall  at  tlM  tea  and  land  breezes,  and  othar  paciiiHar 
iriadi,  m  rafor  to  the  Artinle  MsraoaoMOT. 

Baio,  «»  floential  to  the  fertility  of  the  soil,  is 
very  unequally  distributed  to  the  different  regions  of 
the  globe.  Nature  has  arranged  it  so,  that  the  sup- 
ply of  the  atmospheric  moisture  is  tnost  abundant 
ID  those  latitudes  where  evaporation  is  tniMt  rapid. 
Or  rather  the  processes  of  precipitation  ntul  evapo- 
ration, depending  partly  on  the  same  principles, 
and  exermg  a  reciprocal  inih)i>nce,  tend  to  adjust 
thcmselvee  to  eadi  othiu,  though  tlik  tendenqr  i« 
perpetually  disturlied  by  local  cawei.  Raitt  b 
produced  by  the  mixture  of  atmospheric  currents  of 
different  temperature*.  The  power  of  air  to  hold 
water  in  solution  does  not  increase  in  the  «amc  ratio 
with  the  incre««e  of  its  temperature,  but  in  a  much 
higher  ratio.  Hence,  when  two  masses  of  air,  satu- 
rated with  moisture,  and  of  different  temperatuie^, 
aie  mixod»  the  resulting  compound  is  not  caprid* 
of  hoMJng  the  whole  water  n  aohitieii*  and  a  park 
of  U  U  precipiuted  fii  nin.  As  ttie  whole  atno.' 
sphere  wlien  saturated  i-"  caln.lnti  d  not  to  hold  in 
solution  more  wuter  than  woulil  ibriii  a  sheet  of  5 
inches  in  depth,  while  the  mean  annual  deposit  of 
rain  and  dew  is  probably  35  or  40  inches,  it  is 
Ham  that  theidp^jp  of  atmospheric  humidity  must 
be  many  tinaa  ronawed  in  the  cowae  of  a  jcar* 
Hie  quantity  oftafo  at  any  plaoaii  aActadduafly 

S^tbraooiraiBBUnces.  It  isgteataratllioaqiiaMr 
an  towards  the  poles, —at  the  lea  eoatt  man  \n 
the  interior, — and  on  mountains  or  high  grfiui  Is 
than  on  plains.  The  winds,  too,  exert  a  certain  la- 
fluence,  which,  at  any  particular  place,  depends  on 
their  temperature,  and  on  their  travelling  to  that 
a  dry  or  a  humid  surface*  Where  M 
iMorfere*  vbeae  eitou  om  Mafcaly 
of  artiaMtl^,  it  would  ba  dNBeait  to  de- 
termine the  depth  of  rain  proper  to  each  parallel, 
even  were  our  observations  more  numerous  and  ac- 
curate than  they  arc.  In  a  former  pArt  of  this  ar< 
ticlowc  gave  as  an  approximation  8,H  inches  for  the 
equator,  nud  8  inches  for  the  pole.  Wu  have  since 
found  the  fullowiug  estimate  by  Uuroboldtj  to  whose 
authority  we  readily  defer  in  every  question  of  this 
kind.  £soep(  within  the  tropka,  itconMpOBdaga> 
Mrallj  iritb  tbat  vfakh  wa  gun. 
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Since  the  eopply  of  humidi^  is  greatest  in  i 
«iabity  of  the  aea,  tbo  raina  matt  be  generally  i 
aboodant  there  than  in  the  interior.  On  the  other 
hand,  we  knowthat  currents  of  air  fraught  with  vapour 
move  with^reat rapidity, and tluttthe atmosphere  is  far 
from  needmg  an  entirciy  new  supply  from  the  ocean 
after  each  precipitatioi>,  because  three- fourths  pro- 
bably of  the  raio  that  falls  soon  rises  again  into  the 
mr,  and  cootinaes  thus  to  circulate  Mtwaea  the 
oloiide ^Md^  ewtiiu^^^we^rhti 


depth  of  laiii,  between  iolaiul  places  and  iho&L  ua  Phjsal 
the  const,  it*  not  so  great  as  might  be  imagined.  We  ''««'»ptT- 
fiud,  accordingly,  that  a  small  increase  of  elevation  ^'^^'^^ 
compensates  for  a  great  distance  from  the  iaii 
Thus  S9|i  incbaa  of  rain  fall  at  Pay  at  the  aaanaa 
(tf  iho  Ldre^  while  Sf  i  only  fall  at  the  eaa>p«ft  of 
Rochclle  near  its  mouth,  and  at  Geneva  the  depth 
is  40  French  inches,  while  at  Paris,  300  miles  nearer 
the  sea,  it  is  no  more  lliyn  iPj.  If  wc  compare 
Toulouse,  Paris,  and  Gottinjicn,  mlund  places  not  far 
from  the  coast,  with  Rudaand  Prague,  places  in  the 
heart  of  Europe,  ami,  like  the  other*,  not  much  elevat- 
ed, the  mean  fall  of  ruin  at  the  three  former  is  20.4 
French  iackm,  at  the  two  latter  14.1.  (Cott^  J'onr* 
dlfPlj«.T.  XXXIX.)  TheaefiMttateeltedtonipport 
the  idea  of  a  decreasing  scale  of  rain,  ratlier  than  te 
mark  the  ratio  of  decrease.  The  latter  is  a  pro* 
hlem  for  which  we  are  yet  unprovided  with  data. 
We  may  infer  from  tlieury,  tii«i  the  decrementii,  so 
iar  as  they  are  affected  by  mere  distance,  will  form 
a  geometrical  series.  If  the  atmosphere,  for  instance^ 
loses  one-third  of  its  moisture  in  the  first  400  milea 
fnm  tha  aea*  it  wiU  toaa  oin»4bird  of  what  raaaiaa 
ID  the  eext  400 ;  and  so  OB. 

Til  '  l  U  vntion  of  the  land  has  a  much  more  marked  Raio  io 
effect  Oil  tlie  cjuantily  of  rain  than  its  (l;«tance  from  the  Mo«at*ia». 
sea.    Mountains  precipitate  the  humidity  of  the  atmo- 
sphere, no»  <o  much  bv  attracting  it  to  their  summits, 
as  in  L  1 11  jueneeof  tbeirrockyorgtMqreides,  when 
acted  upon  by  the  aui^  beating  lam  naeaatof  air  in 
tha  cold  npper  regiooiof  tha  atawnpliere.  Thoaewnna 
of  air,  which  abstract  moisture  from  the  aerial 
oohimiis  around  them,  stream  upwards  and  mingle 
with  the  cold  strata  ahove,  or  come  it\to  contact  with 
cold  currents  moving  laterally,  or  xuHV  r  suilden  and 
partial  changes  of  temperature  from  the  vicissitude* 
of  n%bt  and  day,  and  thus  incessantly  generate  the 
cnrcuBstancea  which  cause  precipitatioo.  It  is  evident 
tbatnaiw«dadaiauiMainainrom  the  constancy  of  thek 
'  iBttperBtnfe,  will  aerv* much  less  perfectly  than  thoaa 
whose  sides  are  hare  as  nuclei  for  precipitating  the  at> 
mospheric  humidity  ;  and  that,  in  temperate  climes, 
the  mins  ^vilI  be  luorc  abundant  on  all  mountains  in 
siuimer  than  in  winter.    Along  the  ahores  of  the 
Adriatic,  and  in  the  valley  of  Lombardy,  the  annual 
fidl  of  nin  it  iirom  S6  to  35  French  inciMM ;  but  in 
the  Camie  and  Jalian  Alps,  it  amounts  to  100  inches. 
Vttn  the  dfect  of  this  great  barrier  in  intercepting 
the  aqneooa  vapour,  and  producing  desiccation.  Pel- 
tre,  on  the  east  side  of  the  first  chain,  has  one-half 
more  rain  than  'i'rent,  which  is  higher,  but  on  the 
west  side;  and  Coirc  in  tlic  Ciri-ians,  IQOOfect  above 
the  soa,  has  less  rain  than  the  champaign  cities  o! 
Vicenza  and  Verona.  (Cotte's  TViA/m.)   In  England 
it  la  firand  that  Keawick  aad  Kendal,  aitUHtad  aaaoag 
the  nomtalaa,  faava  &f  and  §9  incbca  of  nin  re> 
spectively,  while  places  in  the  level  interior  country 
and  on  the  sea-coast  have  only  about  S4  inches. 
But  thou{;h  more  rain  falls  in  mountainous  than  ievol 
countries,  the  depth  is  i^reatcr  at  the  bottom  of  a 
mountain  than  at  the  toj),  and  close  to  the  surface 
of  the  gromid  tlian  at  any  distance  above  it,  in  all 
cases. 

Jntbatoirid  aaM»  a  aaMU  thick  nai  JUbawnj  Rain  ki 
dqroBiteiUaar  Aaaqaatav  tmiMAAetmk,'*^^^^. 

II 


L  lyui^-Od  by  Google 


PHYSICAL  GEOGRAPHY. 


177 


cal  UiiUi. 


but  generally  iatenniu  durfag  tba  i 


Whw  it 


» in  the  one  heoiitpherc,  it  iilfiiiirrt  in  (be 
Md  I>  nearly  perpetual  In  •  BOM  «t  two  or 


three  degreM  io  breadth,  which  separates  the  two 
«y«rem«.  When  the  rains  begin,  tlie  heat  increaae*, 
anil  the  trade  wind  subsides.  Yet,  even  in  the 
torrid  zone,  there  are  tract«  where  rain  seldom  or 
never  falls,  such  as  the  Siihurn  of  Africa,  the  low 
coast*  of  Caraccas,  and  the  desert  shore  of  Peru, 
between  15*  and  30*  of  south  latitude.  In  many 
pnru  tberi  wf  two  wet  and  two  dry  seaaotts  in  tlM 
ycart  and  bl  mom  regions,  from  the  effect  of  moon* 
ufo  fimt  lad  pMolinr  winda,  placet  imdtr  tbe  Mine 
patnUal  Mva  tbdr  wtt  nd  diyMMonatt  oppose  pe- 
rioda.*  Though  the  annual  depth  of  rain  ia  greatest 
witbia  the  trcmica,  the  number  of  rainy  day*  follows 
an  inverse  onler,  and  climini<<hes  as  we  advance  from 
high  latitudes  to  the  torriil  zone.  According  to 
Cotte,  the  raeim  number  of  rainy  days  from  12"  to 
43*^  of  latitude  is  78,  while  it  is  l6l  from  latitude 
51?  to  60°.  More  raJn  falls  in  summer  than  winter 
in  all  latitudes,  bat  in  the  temperate  tones  the 
of  winter  are  more  frequent  than  thoae  of  nu 
though  leit  in  qotatltjr.  (Cottei  M  nwro.) 

Mr  Daluw  nekaot  Ibe  aonwd  depottt  of  tMlar  in 
BagiaMl  t»  be  31  incbei  of  rain,  and  A«0  af  dnr. 
Hit  eatfanata  li  perhaps  rather  YAj^.  The  distribu- 
tion of  the  rain  tlirough  the  diferent  seasons  is  so 
much  affected  by  local  circumstances,  that  it  is  dif- 
ficult (0  aiCL-rtain  the  mean  result.  In  general,  tlie 
fail  seems  to  be  least  in  spring,  and  greatest  in  au- 
tumn, and  leu  in  the  i\\  winter  months  than  in  the 
summer.  The  following  table  affords  an  interesting 
view  of  the  cont>ection  between  the  phenomena  of 
wind  and  rain  in  this  country.  It  gives,  for  one 
year  (1775),  the  number  of  days  each  wind  prevailed 
at  London ;  the  qnaotUy  of  rain  tbat  fell  dniiag  tbe 
prevalence  of  tbat  windi  and  dw  brnni^  nf  iba 
wndi.  or  the  ralntlve  qoaaliqr  cf  aofatwa  whidi 
I  would  depotit  in  tbe  tame  apam  of  tlnai. 


of  such  extent,  tbat  ear  nartov  limita  oompri  ua  to  _P>|wssi 
diHUia  it  with  a  few  gaattal  maMtbt^  aistracted  from  ^  '~ 

ta  PbtOarmm.  Each  plant  has  generally  a  determinate 
climate,  to  whicli  it  is  best  adapted;  there  arc  other 
climati  !-,  Iiowever,  in  whicli  it  can  be  raised,  though 
less  advaiuasf'ously  ;  hut  bejtind  certain  limits  it 
eitlier  cc.ises  to  prow  ultntrcther,  ur  is  supplanted  bjf 
oitiLT  plants  belter  adapteti  to  the  situalioa.  SinOC 
vertical  elevation  haa  the  same  effect  OT  i*— tt  H 
distance  from  tbe  equator,  there  are  properlj  bo 
planta  wbicb  are  peculiar  to  the  frigid  zone,  beAmat 
the  mooniaina  of  tbe  lorrid3one>  embracing  batweaa 
their  beat  and  fhair  tiiiiiili  evofy  variety  of  cUaale^ 
eithar  wtdueak  «ran  capaUo  of  ptodadng,  all  the 
vegetAlaa  of  tbe  tanperate  and  polar  regiona. 
Plants  are  abtolotely  most  numeroui',  and  exhibit 
the  greatest  variety  of  species,  and  the  most  luxu* 
riant  growlh,  within  the  tropica,  where  nature  has 
supplied  most  abundantly  the  heat  and  humidity 
which  contribute  chieliy  to  the  developement  of 
their  vital  functions.  They  diminish  in  number,  va* 
riety,  and  magnitude,  as  we  recede  frotn  tbe  tropics  { 
and  in  Greenland,  Spilabergen,  and  the  piaina  of 
wttn  in  Northern  KuMia,  tlM  wealth  of  the  vagMable  ldnf> 
of  dnr,    dot*  baa  abnmk  to  a  vary  iaiaU  MMbber  af  tumw 
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E. 
W. 


22  i 
215 
II 
18i 
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0.327 
0.251 
0.16b 
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2.391 
0.944 
2  148 
18.975 
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SS 
100, 


Tbe  whole  qaantinr  of  laia  te  dnt  year  wai 
S7,ll  bidiee  t  of  which  it  wffl  be  ebaervad  that 

two-thirds  fell  with  the  south-west  wind.  The  pre- 
vailbg  winds  are  the  south-we.it  and  north-east,  the 
primary  winds  of  our  hemisphere.  The  least  fre- 
quent are  tbe  east  and  west.  The  south  and  north 
winds  are  the  driest,  and  the  south-west  andwatl 
the  most  humid,  as  might  be  expected,  f 
The  geofiapbloal  dlnribaiioa  af  phnia  ita  antjaet 


The  Unas  dwtlfanii  tbe  gnywtb 

of  certain  planu  depend  OB  the  average  summer 
temperature,  for  planU  which  require  a  long  and 
modi  rate  heat  ;  on  the  temperature  of  the  warmest 
mor.tli  tor  those  which  rctjuire  a  short  but  great 
heal;  and  on  the  teiii|)erature  of  the  coldest  month, 
for  those  which  arc  unable  to  resist  a  considerable 
cold.  Their  growth  is  aficcted  also  by  the  fragyor  ae* 
rene  sUte  of  the  atmoipbere,  bevause  the  lOrect  Sti> 
mulus  of  the  adar  light  was  essential  tothaaoeoaiaaf 
aaaajr  alaalB  as  a  certain  detaminata  taawaiataifc  . 
inaleaa-af  leting  ewselvca  ia  tbe  MiyHuilit  of  ga- 
■anl  botaagr,  we  sbali  Uaatiaie  these  principles  bf 
a  Urn  ibets  drawn  Aoni  die  history  of  cultivated 
planu. 

Tbe  plantain  (P/a/ano  Aar/on),  which  furnishes  ac.\m,i„„( 
primary  article  of  food  in  tropical  America,  requires!  ui a vjicii 
a  mean  annual  heat  from  82'^  to  73",  and  its  proper '"'*"'»• 
climate  \i  therefore  from  llu:  equator  to  the  '27th  pa* 
raiicl.  In  the  equinoctial  zone  (lat.  Qo — 10")  iu  fruit 
docs  iM)t  ripen  at  a  greater  altitude  than  500  toisea 
(534  fathooM).  The  sugar  caae  {fiasdmrum  qgSdm 
narum),  wMoi  bas  Mar^  the  aana  laage,  tbrivca 
where  the  mean  annua' 
7S»,  and  is  caldvated. 
dta  aid  wadkl  10  tbe  tadtade  of  96)* 
iraal  tenparatare  It  ibont'67*.   In  North  America, 
it  is  cultivated  as  far  as  latitude  3i",  beyond  which 
it  does  not  succeed,  for,  though  the  summer  heat  is 
sufficient  to  ripen  its,  produce  as  far  as  35"  or400, 
the  rigour  of  the  winter  destroys  the  plant.    It  suc- 
ceeds on  the  table  land  of  .Mexico,  at  the  altitude  of 
900  toiaes.   Tbe  cotton  plant  (gougpiass)  hat  ittiii* 
ihdtDdeO*aBd  34^  whata 


MB  annual  tempentara  it  Irba  8S«  to 
midvated,  but  with  leat  advantage  ia 
i  10  tbe  tadtade  of  96i»,  where  die  an. 


•  HaadiaUl,  Am.  Nan,  IV.  flg»-4U»i  V.  MB.  M»Faifb  Hm  SMtm  ^  Gm.  Gt*.  1M-I97. 
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Phyiini  tfaemnmia)  hnt  is  fron  ts*  to  68*.  But  it  mteceeda 
CHNiuf^  wherever,  with  a  utMP  (Umnwr  hM  of      Of  75*t 
that  of  winter  i»  not  beloff  46""  «r«8».  It  it  enltimt. 

ed  a«  high  at  latitude-  37"  in  AmtTica,buyf>"J  latitude 
40" in  Europe, and gron  <: :ii  Aslrakan  in\\  tstern  Asia, 
latitude  46".  (Storch,  Tableau  dc  la  Jiutsie,  11. 250.) 
The  date  palm  (phaenix)  thrives  belt  between  lati- 
tude 29"  and  S5*,  but  on  the  shoret  of  Italy,  in 
ptaon  ^eltend  from  ttm  north  winda,  it  ia  CHltn«t> 
cd  Ar  01  latitude  44*.  The  dtno  (fAni)  hat 
rciirly  tlie  fame  range,  and  it  cultWated  at  Mice  in 
*pou  i:>0  toises  high.  Thie  tree,  wjth  the  tweet 
orange,  grows  in  Lousiana,  under  latitude  50",  but 
above  that  it  i»  injured  by  the  iVosts.  (  Darby's  Laui- 
tiana,  p.  151.)  The  olive  {pUa)  ran^ics  in  turope  be- 
tween latitude  86°aiKi44  It  tjUcceediiM  hc-r«vcr  with 
taiean  annual  beat  from  iii")"  to  58",  that  of  tumnier 
ja  not  below  71*»  nor  ibat  of  tba  ooldeat  month  below 
4t<*.  Thia laat oondfdon  esdodeeallthe  North  AiBe< 
rican  coiit'r.cnt  beyond  latitude  34**,  though  the  olive 
tlirires  loi'^'  (arther  north  in  Europe.  The  vine 
(v'lis)  tlirive:i  where  the  mean  annual  heat  is  from 
die"  to  50**,  or  even  47*'.5,  providin*?  that  of  winter 
it  not  below  S3°,  nor  that  of  tummer  below  66*  or 
Qi&'*,  These  conditions  arc  fulfilled  on  the  sea-coast  of 
Europe  as  high  as  latitude  47^t  in  the  interior  as  high 
latitude  SO*',  and  in  North  Ameiica  only  m  high 
■a  latitude  40<*.  But  the  fimntrlte  elimate  oTtiie  vine 
in  the  Old  Conli'imt  is  between  latitude  86*  and  48'^' , 
where  it  yields  a  generous  and  excellent  wine.  Tin. 
Cerealia  (wlirat,  rye,  b  irley,  and  oats),  so  important, 
to  civilized  life,  yield  profitable  returns  in  places 
where  the  mean  annual  temperature  descends  to  S8°, 
ptoridiog  that  of  summer  liiee  to  58^  or  53**.  In 
Lapbod,  barley  comes  to .  maturity  whenever  the 
mean  lewMntnn  of  the  aamaMr  months  rises  to 
47*  or  46*.  Bariey  and  oatt,  from  the  rapidity  with 
wbicit  tliey  germinate  and  ripen,  adapt  tliemselves  to 
the  »liort  sunuut^rs  ot  ihc  uorlh,  auU  are  found  along 
with  the  potatoe  as  high  as  latitude  69  V  in  l.jipiund. 
In  Eastern  Russia,  upon  the  Lena  (tmigiiude  120**), 
grain  of  any  kind  refusies  to  grnw  beyond  latitlMie 
€00.  (Sauer,  p.  84,  137.)  Wheat,  ^luch  ia  *  pre- 
carious crop,  and  litUe  cultivated  beyood  latitude 
08*  in  Weaten  Eturope^  yieMa  gebd  ictunt  at  thia 
part  of  the  temperate  zone,  when  tlie  mean  heat 
of  the  seven  inontlis  froni  Mun-h  to  October  its 
55** ;  but  if  it  is  no  more  tliaa  46°,  neither  tliis 
grain,  nor  Imrley.  oait,  or  rye,  come  to  maturity. 
The  Cerealia  geoeraliy,  which  succeed  only  in  low 
grounds  beyond  latitude  60**  in  Europe,  are  culti. 
vated  to  the  height  of  &SQ  toises  on  the  aides  of  tho 
Aipe  in  Ictllude  46* ;  -to  the  height  «f  lOSO  toiaeB 
(barley  and  eaiia)  on  Oumtai  in  latitude  42° ;  and 
on  the  »dea  of  the  Andes,  under  the  equator,  the 
proper  climate  oT  the  Cerealia  is  found  between  7(iO 
and  1600  toises  of  elevation  (4480  and  10,840  Icet). 
Manv  MvompnniaB  the  vina  in  the  wett  of  £unpe. 


GEOGKAPHV. 

but  ezlendt  fiurtlMr  nordi  on  the  CMl.  It  is  most  nyikar 


extensively  4w]dv«ted  m  ha  native  aoO,  the  Mewfy^" 
World,  where  5i  forau  the  chief  nouriphnent  of^^''^' 

man  nnd  donieflic  animals  froni  I. a  Plata  to  the 
CaDodiiin  lakes.  Coininu  to  n)aturity  in  four  Of 
five  nionihti  trnm  the  time  it  is  tumn,  and  requir- 
ing a  short  but  hot  summer,  it  i«  «dmiiably  adapl> 
ed  to  tlie  climate  of  America.  There  are  few 
tnationa  under  the  latitude  of  45«  where  it  wiU  ooi 

Kr,  bnt.the  parallel  of  SS*  ie  that  to  whiob  tt  !■ 
adapted.  (Darby's  Louisiana,  o.  188.  144.) 
The  oak  ceases  to  grow  beyond  latitude  68°  in  Nor- 
way:  it  terminates  at  (JO'-'  or  61"  in  Finland  ;  and  at 
57i°  in  tfie  ^-oviTiinient  of  I't  rm.  The  Pinus  syl- 
vcUcr  (Scots  pine)  reaches  tlie  heiphl  oC  60  (eet  at 
the  latitude  of  70"  in  Lupland,and  grows  in  situation* 
125  toisei  albova  the  sea.  The  Betula  alba  is  found 
inder  the  lame  parallol  at  SM  toiaes  of  elevation. 
In  the  eattem  pwta  of  Aaiatle  Remla  trees  are  very 
thin  beyond  latitude  C)* ;  the  larch,  pine,  birch, 
and  mouninin  ash,  disiij/pear  abuul  G6°  or  68"  ;  wil- 
low and  biicli  bu'lu  f,  eij^!\t  inches  high,  are  found  as 
fur  ;u  (>i>'-  .  At  liud'vun  s  Bay  trees  of  all  kinds  tcr- 
niinate  about  latitude  GQ".  (Sauer's /foeainitf  4** 
70 — gi.    Mackenzie's  Voyage,  p.  404.) 

Let  us  now  endeavour  to  make  a  general  iluniDiry  Ranp  of 
of  thcae  details,  confining  our  view  to  the  great  cai>>caih  naML 
ticenta  merely,  without  regard  to  the  ialandi.  The 
r'lV  'iv:'-;  or  ifi;j<7).rt  \\c  (i:id  nccupii;.  azimenf54'' 
ui  bicadtli  on  eithur  side  ot  the  eq-jalor.  v\liieh  em- 
braces about  four-firths  of  Atric:i,  <nu  -MXlli  ol  Am, 

and  one-third  of  America,  atid  excludes  the  whole 
of  Europe.  1  lie  c  limate  of  the  sugar-coHC,  allowing 
it  to  extend  to  SO"  on  each  side  of  the  equator  in 
the  New  World,  and  35**  or  S$f  in  the  Old,  includee 
the  wiioie  of  Africa,  nearly  oMMbird  of  Atii!,  and 
ttfo-fiftha  of  Anivrica,  ana  only  toodie*  Europe  at 
its  fpullierii  ixlicuiiLy.  The  climate  of  tlie  oir.-c 
^-on^l^ls  tit  trt'ii  /.iiiiL'S  «i;  the  opposite  .vidts  of  the 
equator,  txtLndm^;  (Von:  latitude  to  IV  in  liie 
old  continent,  and  embracing  very  little  ol  the  new ; 
this  tree  being  equally  injured  by  the  excessive  heat 
of  the  tropical,  and  the  exoceaive  ooU  of  the  ektra 
tropilBftI  regiooa  in  America.*  Tlie  wnr  growt  aa 
farnorth  as  50*  or  even  5^,  but  its  profitable  cul- 
ture in  Europe  does  not  extend  much  beyond  48". 
In  Ai^ia  it  succeeds  at  Astrakao  luiitude  4  6,  in  Buch- 
aria,  aiKi  at  Hamiin  Chinc.««  Tnrtary,  litiitudc  43''.t  * 
It,  therefore,  cxiends,  we  m.iy  Mipposc, to  lat.  45"  in 
Asia  gencraity,  Except  in  i(land»,  or  elevatid  plains, 
it  is  probable  there  arc  few  palatable  wincfi  made  at  a 
lower. kutude, than  30".  The  vine  maylicncebe 
coaaidered  aa  oceupyirg  a  cone  of  i£*  in  br«adtfa 
on  each  side  of  the  equator  (from  ^0**  lo  45")  in 
the  Old  World,  and  two  corresponding  zones  ul  ](»* 
in  breadth  in  the  New  (from  30'  to  40")  TIum- 
zooes  embrace  about  on^-sixth  of  America,  oue-third 
of  Earopor  two-aeveotha  of  Aaia,  and  etie-tenlh  of 


*  If  HmnboUt  haa  accm-ately  defined  the  temperatare  lor  the  yeir,  and  the  coUcat  month  proper  Cov 
tMa  tree,  thera  eiiiglM  to  bo  no  port  of  North,  and  perfaapa  few  peru  of  South  Amc  rica,  where  it  will  thrive, 
b  haa  not  haeo  fatfodnoad  uaio  kho  territories  of  the  United  Statea^Darby'a  Louiiiam,  p.  150. 

f  Ttfogn^it  dt$  r^puUtit  489.  M»,  1816.  PMIaa'e  Trmtb.  II.  49(h 
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rhjntel  Africa.   Of  th» productions  which  terve  for  ihe  oi>>  the  convenience  of  a  round  number.    M.  MaJte-  ('^v^ioni 

<^«aKnFi>7-  dtnary  sttMenanw  of  tMn,  maize  and  ihe  potatoe  Brun,  a  late  ond  fery  rtspcctable  authority,  re-^^'  ^ 

"^'^  bun  the  iridett  noM.   The  caltnie  of  Uw  j»te>  dttcc*  the  «D0«tit  to  650|OUfl^O(ta  Wo  dunk  Im^^  '^ 

ttt,  M  Huodwldt  obwrvcf,  omttnde  Hoot  the  on-  Mtumentaoofbr  Aaia,  AAIok,  tad  AMfka,  itHl  ro-^ 

trenSty  of  Africa  to  Labrador,  ledondt  and  Lop-  thor  high,  and  without  detailing  the  groondt  of  oar 

Und.   Maize  bears  any  natural  temperotitre,  bow-  judgment,  or  pretending  to  accuracy,  where  an/ 


rnpulMiOB 
•f  Ihe 
WorU. 


ever  high,  and  the  only  circutnst.incp  essential  to 
it*  SiUeceMflU  culturu  seem*  tci  bo  a  mean  summer 
liCJt,  nol  btlow  ()6^  or  71'°-  In  con.-ctjiience  of  ihii 
advauiage,  ii&ckaiatccnttiraces  the  ivliiile  ut  tlie  tor- 
rid sane,  and  reaches  probably  to  lat.  -IH^  in  Anie- 
tica,  to  50",  or  52",  m  Europt;,  fuui  la  Eastern 
Aaio..  It  hmce  includes  about  fivo-ci^hths  of  Ame- 
rica, three-sevenths  of  Europe,  the  whole  of  Africa, 
■and  threc-BAJu  of  Asia.  The  Cerealia  do  not  sue- 
-eood  io  the  torrid  me  in  lev  aiuiatsoni,  Tho 
ottto  adiptod  to  their  cohuie,  vhtA  'hogtm  abont 
lat-  SO",  extends  to  lat.  50°  in  America,  to  70"  in 
Lapland,  6%°  in  Finland,  and  60°  tliroughout  the 
north  ul  Russia,  generally  iortudint,'  fivc-rix'.lis  of 
Eurupe,  thrce-iifilis  of  Afiia,  one  unili  i>i'  Alrica, 
and  one-fburlb  ul  America.  The  re^inn  oC  forests, 
or  the  climates  adapted  to  die  m  -.h  oi' wood,  eiu- 
braces  the  whole  of  the  Old  ami  Sew  World,  except 
•  mriow  zone  on  the  nurih  bDrder  cf  each,  which 
iadildeo  ODctenih  of  America,  "nc-'eath  of  Europe, 
andone-taoAh  of  Asia, 


thing  better  tlian  loose  upproxiinutionH  is  unatt un- 
able, we  submit  the  foUowing  estiouUe  as  the  result 
of  oar  r 


18, "1,000,000 
Sii70,000,000 
55,000.000 
40,000,000 


Europe,  .... 
AitA  (with  Australia  Folynesjjt), 
Africa,       .       .      .      .  « 
Aoicricat      .      .      •      .  . 


£50^000,000 


-  TIm  dimsity  of  eoloor,  atature,  ra.'tti,  physiogno- vniiiiiiaf* 
laieal  expression  (and  we  may  adil  lan^uu^e), among! 
dilFerent  purtinn^  of  tlie  liuiuiin  raee,  tiave  at  all^ 
times  nrre.vted  utttntioii  ;  and  have  in  many  C(U€B 
created,  anil  in  all  inflamed,  tliose  feelings  uitd  preju- 
dtct;s  wtiicii  huvi  made  t  ,itioni>  tlic  enemiea  ol  each 
Other.      Fhiluv'  plier&  have  endeavoured  to  analyse 

and  class  the  churacturs  wiiich  produce  these  diver* 
sities ;  and  iincc  migrations  and  conquests  have  blend- 
As  the  proIiUc  powtrs  of  ed  the  distinctive  peculiarities  of  diflfeient  races,  they 


the  toil  draend  ehioAy  oa  the  stimulus  of  heat  and 
moiatofe,  n  is  leawMmble  to  believe  with  {lumbohli, 
that  the  genera)  fiertiKty  of  ihe  earth  incrcnce  as  we 
apftroaeh Uie equator. (Pm.  Nar.W.  I0f>.)  In  narm 
countries,  the  produce  not  only  bears  3  mueh  >  i^lier 
proportinn  toiheseed,  but  the  hu^b.iniliiiLiii  lias  the 
advantuge  f;i-;.ef«lly  of  two  harveste  in  nnc  year.  We 
may  probnhjy  Ji-isume,  then,  »  itbmit  nnv  <;rc«t  error, 
that,  witi)  regard  to  plants  wliich  grow  both  in 
the  warm  and  temperate  zones,  the  productiveness 
of  the  soil  incressea  in  the  ratio  of  the  annual  tem- 
pcraturc,  and  the  depth  of  rain  ;  and  that  for  coun- 


have  attempted  lo  ascertain  those  primary  types,  from 
the  oombloatioo  of  which  all  the  other  varieties  hove 
ariteo.  WahavenorooanodiBcaMthemeajridieaiid 

f;intastic  bjpotbeen  which  hofe  ben  boOt  npoa  tbta 

subject,  but  shall  merely  give  a  brief  outline  of  the 

system  of  the  lenrned  Ulumenbacb.  who  has  proses 
cuted  the  imjuiry  with  the  ai<l  ol  a  profuuud  know- 
ledge o!' phy»ioliit;v.  Tht\  philnjopher  has  resolved 
the  varietiea  of  the  lium.in  apecics  into  five  primary 
cla'se?, — tho  Caucasian,  Mungolian,  Elliiopiati,  Ame- 
rican, and  .Malay.  In  the  Cautasiwt  race  the  skin  is 
vUte,  the  cheeks  red  (a  character  scarcely  found  in 


tnoa  (loder  the  sane  parallels,  it  is  genecaUjr  in  pro*  any  other  race),  the  hair  browns  running  into  yellow 

portioa  lo  the  daralioit  and  iotendty  of  the  Mnraer  oh  black,  soH,  long,  and  undulating ;  the  bead  aym., 

heat.   The  eoaine  of  Ae  latitude,  or  the  disunee  UKtrical,  and  rather  globular,  the  forehead  aiode> 

from  the  axil,  as  it  eapreairs  pretty  nearly  the  pro-  iMeiy  expanded,  the  cbeek-boncs  narrow,  not  pro* 


portions  of  heat  and  moisture  fur  each  parallel,  nmy 
therefore  be  taken  as  an  approximate  nie.isure  of 
the  relative  fertility.  But  when  h-i>  t.ilce  into  view 
tJie  siipeiior  pniductiveness  of  vcgetablis  which  arc 
peculiar  lo  v.  ai  .n  regions,  SUCh  as  mai^e,  rice,  and  the 
bonuQd,  thcrt!  can  be  no  doubt  that  the  power  of  the 
soil  to  sustain  uniai,il  life,  augments  in  a  much  higher 
ratio  than  thu  cosine  of  the  latitude,  aitd  that  at  the 
eijuator  it  is  at  least  ten  times  as  great  as  et  the  leli* 
tude  of  60°  to  Europe.   It  ii  araroetj  neoeaiarp  to 


minent,  the  face  oval,  the  nose  narrow  and  slightly 
aquiline,  the  lips  gently  turned  out,  the  chin  full  and 
round,  the  fae;ai  anijle  lari^e.  I'lils  variety  compre- 
hend* all  fl»c  Europeans  except  the  I'inns,  Samoieds, 
and  Laplanders;  the  Western  Asiatics,  as  far  as  tho 
Uby  and  the  Uanges,  and  ih«  people  of  North  Af- 
rica. In  the  yioiigoiian  variety,  ih^  skin  is  olive, 
the  hair  black,  straight,  and  stiif,  the  bead  almost 


S4)tiare,  the  cheek-bones  proiDiiaiii  catwards,  the 
fiioe  broad  end  ftat,  and  its  parts  less  distinct  Uuo  in 
qpaliiy  those  ttalenienla'  faj  Hying,  ftat  we  apeak  the  CancaiiaB  race,  the  eye-brows  little  arched,  end 
aolely  of  iow  end  letel  legiaB^aaNl  ofecdhiarjr  aoila.  liw  apaoe  betwceo  than  dat,'the  noae  amalJ  and  flat, 
There  are  wane  ealieyB  in  the  nordi,  where  the  pro-  dw  aperture  of  the  eyo>lidi  narrow.   Thia  include* 

the  remaining  Asiatics  (except  the  Malay«).ilicl'inu!', 
Samoiods,  Laplanders,  Grcenlanders,  and  Esquimaux. 
In  the  Etliinpiu'i  race,  tlie  skin  b.'aek,  the  hair 
blaek  and  crisp,  llie  head  cumprL^sed  l.ueral.y,  the 
foreliead  recedinir,  llic  clieek-bone*  »tanding  much 


ductionsof  southern  climes  will  grow  bey<ind  tfic  li 
miu  wo  have  assigned  ;  there  are  elevated  tracts  in 
the  torrid  /one  where  every  plant  found  in  cold  cwin- 
trifs  can  be  raised  ;  and  in  all  the  xonw,  there  are 
deserts  an<i  rocks  whicli  bid  defiance  to  the  viviiVini; 
power  of  the  sun,  and  tho  genial  influence  uf  tho 
seasons. 


forward,  the  nose  tiat,  and  bJeitd 
the  lips  thick,  the  chin  rather 


ng  w  ith  the  e!ie?ki>. 


Lccilmg, 


the 


ja>i  i 


Tlie  number  of  human  beings  upon  the  slobe  haa  lengthened  forwards,  and  the  under  part  of  the  face 
been  variously  estimated.    A  thousand  mliboae  hne  fmoiiaent.    This  incluika  all  the  African  nations, 
' ,  appanntly  for  no  other  raalon  thn  except  ihow  of  the  CaueMian  rac*  In  the  aorti.. 
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b  llM  Amtrkm  not»  ttw  tkia  k  of  a  comr  09- 
Iwr,  A*  hatr  btaak,  itift  and  aM^^,  fiMrthwd 
llwrt,  the  cfaeek>bOMSaml  face  broad,  the  otbita  and 
eyn  deep,  rtie  noae  rather  flat,  but  (till  prominent.  In 

this  sri  included  all  the  American  tribes  lx<:c[  t  :iic 
£M]uimaux.  In  the  Maiaif  race,  the  »kii>  im  tawny, 
the  hair  t>lack,  soft,  curled,  iliick,  and  abundant,  the 
htuA  rather  narvow,  the  farehead  »liKhtly  arcfaed,  the 
piriatal  bones  proiniuent,  but  not  tlie  cheek-bones, 
A*  MM  full,  broad,  and  bottle-shaped  at  tlw  pointp 
tlw  nooth  large,  the  firae  prajecting  rorward  n  ihe 
lower  part,  but  the  Tenture*  viewed  in  profile,  more 
distinct  than  in  tlic  Etliiopiait  race.  Thi>  variely 
comprefaonds  the  inhabitants  of  Malaccaj  the  Marian, 
Philfpptfw,  Molucca,  and  Sunda  blea,  and  I'olyne- 
lia.  It  is  to  be  observed,  that  it  is  only  id  some  par- 
ticular tribca,  or  portions  of  each  race,  that  iti  cfaa- 
rtctariatiea  at*  tuongly  narkad.  None  of  the  Uai- 
iag  nrietiea  are  absoJutalf  para»  aadall  of  tbem  maj 
Mod  passing  into  each  other  by  iaaearible  gra- 
4a(toot>i  frotu  the  effects  of  mixture. 

The  question  Ims  been  long  agitated,  whether  u  1 
the  existing  varieties  have  ^prung  from  unt  pireiu 
Stock.  The  arguments  io  favour  of  the  affirtnative 
ilfftmW  ma  to  preponderate.  I.  AU  the  different 
races  are  capable  of  iniliag  with  each  atber,  aad  b»> 
getting  oftispriDgj  «blcll  WMliiw  diiMwIwiby  pn* 


TUi  is  Md  ^Mttnalista  tobaoMof 
^■MWtdtciib«Mils«riaMtit7  of  species.  ^.Tlwre 

is  no  essential  difference-  of  structure  iu  thr  various 
races.    None  of  them  hare 


!  pennanentiy  a  t>one,  a 
01  any  kind,  which  the 


line  >:1 -vessel,  or  an  organ  ot  anj 


oiiier»  want.  TItere  are  no  differences analogotM  to 
those  of  the  stag  and  the  roebuck,  or  the  otMtmA 
ib»  two  bumped  camel,  wbtch  clearly  mark  a  dtfVr- 
«r  race.  s.  The  dMnnces  which  do  «dM 
among  mankind  at  large,  sath  M  ihoae  «f  €0»> 
plexion,  stature,  pAiysiognony,  snd  MMal  napaflhT 
8TC  sinalngnuR  in  tticse  which  nituiifest  themaelvss  in 
ooe  tribe,  or  iiiiiioji,  Eiml  even  in  one  fkraily.  We 
have,  therefore,  only  to  guppose  that  the  causes 
which  produce  ihcm  minor  aoa  accidental  differenoss 
are  rcnderad  gOBeral  and  permanant  in  their  opera> 
tion,  by  pasnlivitias  of  fM,  dwate,  «r  hahits,  Io 
•cooont  ftr  Ao  atraogtr  aad  ■wra  laMhig  dbtiao- 
tloia  omong  naHona.  This  view  of  the  subject  is 
farAer  eonfirmed  by  the  changes  which  ctioaate, 
rnnd,  and  different  modes  of  treatment,  produce  opan 
Joirjflstic  animals.  The  affinities  of  language, 
winch  ]^ron>i»c  to  throw  much  light  on  this  subject 
when  full;p  developed,  have  already  afforded  presuop- 
tivc  proofs  of  a  common  orlgia  in  the  aai  of  narioi 
wham  phyaiokigiMa  claM  tiMcr  dktinot  races.^ 

(a,  a.  a.) 


PHYSIOLOGY, 


ThfMop  Physioloot,  or  the  study  of  the  pheDomeoa  of 
dtfiBbk  ii>*p|if.  diflers  from  ail  tbo  ocbcr  branchea  of  pbikiaophi- 
two  ucp.ru  ^  i^ry^  t»y  iu  lufotviDr  tho  coanderallon  of  dw 

final  aji  well  as  thepAy«tc«'  causes  of  these  pbeno- 
meoa.  A  new  principle  of  arrangement  is  thus  in- 
troduced, which  i»  scarcely  ever  ap[il)cab'.e  in  the 
sciences  relating  to  the  proporttes  ui  men  and  in- 
organic matter.  Those  sciences  are  formed  by  ap- 
plying to  tfie  Bubjecu  they  concern,  the  roles  of 
pliilMophlad  induction.  By  comparing  together 
pheooniH>a»  aand  tinitlng  iai  ooo  dan  saeh  aa  are  of 
the  fame  kind,  we  arrira  at  the  kiMnHadge  of  «  c«r> 
Min  number  of  jicnoral  facts,  which  we  regard  as 
lawit  of  nature,  and  from  u  liich,  when  once  establish- 
ed, we  deduce  ih>  i  plmation  of  a  multitude  of 
mbordiniitc  phenomena,  resulting  from  the  simple  or 
the  combined  operation  of  these  laws.  By  a  series 
of  eaperioiaais  we  succeed  to  removing  all  extiaae* 
oaa  dfcuinMiioet,  and  'iii  redtictng  each  dm  of 

else  enabled  to  vary  the  oottbiBatlem,  oo  aa  to  oo«« 

pare  the  results  with  the  appearances  presented  to 
us  by  nature-  Hut  the  application  of  tlie  same  me- 
thods to  the  physiology  of  animal  or  vegetable  life 
is  attended  with  peciiliar  difficulty.  The  immense 
nomber  of  species  of  IMof  beings,  the  variety  and 
coatplexiqr  of  the  mearaneet  they  exhibit,  and  the 
oztepiiod  cfadas  of  coaMOtioo  that  parnde  emrr 
pert  oToifaBic  uitaret  ore  at 


the  tissplicity,  the  cons.t^iuy 

of  these  |>hyaical  forces  ^< 


and  the  uniformity  of 
MS  which  Mfulate  the 


ooewvnig  m  the  htenonib  ireitd*  Tho 

tensive  genemliutions  which  nave  been  so  suocesr- 
fully  accomplished  in  the  sciences  of  natural  philo- 
sophy and  chemistry,  can  be  effected  otily  in  a  very 
lioaited  degree  among  the  diversified  phenomena 
which  constitute  the  science  of  pliysiology  ;  and  we 
have,  accordingly,  made  but  very  imperfect  ap- 
proaches to  the  knowledge  of  those  Iwa  lowhiBb 
tb^araoltimaiBiyredocihle.  The  rcMMicaaofos- 
permental  tBt|uIry  ate  here  esticiBely  uoiiowcd,  hi 
consequence  of  tnc  close  connections  which  subsist 
among  the  poirern  concerned,  and  wliich  preclude 
us  Irom  aiiv  ojijiirlunity  of  studying;  them  in  a  se* 
parate  or  isolated  litate,  and  of  ascertaining  distinctly 
their  respective  operatioos. 

Amidst  these  obstacles  whicli  impede  our  progress  gi^^ 
in  the  direct  but  thorny  avenues  to  science,  we  Da*P — * 
turaliy  turn  to  the  more  aUuriog,  though  cinmitoaa 
paths,  which  open  upoo  w  oo  every  side,  in  the  eon* 
!l ii;]i'.atioa  of  the  final  purposes  at'  the  changes  we 
Urc  I  \ii[nining.  So  stronply  is  the  character  of  design 
im;  rLH>ed  upon  all  the  phenomena  of  or){anic  beings, 
thai  we  are  inmsiibly  led  to  associate  the  views 
svggetlod  hjT  their  relative  suhaerviency  to  particti* 
lar  pwposoi,  with  the  awm  Kriolhr  pbilosc^hical  re> 

htfioB  of  ""^l^  OilSmi  ^r***"^  '°%nd*lMh 


^•^S&eJ.^BhmiMbwA,  fff^^'*^^^^'*""^'  Variant  Natha  JMutrtutiot  1790)  9i9,  aad  Fridnrd's 
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ThiftMag/.  comes  thus  a  leading  principiu  n(  association  among 
'the  phenomena  pre&L-nltfii  lo  ii^  ly   i/ing  beings:  it 
gittM  to  the  f  cicoce  a  Dew  aapect,  and  craaiea  an  in- 
terest of  a  diflereot,  tad  efaa«l|Mfior  kind  to.tbat 
mm  phjtical  nktioM  an  catoutaMd  to  in* 
Tb*  lUMy  of  dtejioMrwiM  «f  Jif**  that  ia,  of 
to  irhiah  the  actions  conatiluting  lift 
Bt,  U  gmerally  regarded,  indeed,  at  tlM 

Iirincipal  object  of  physiology ;  and  all  tbe  facia  r»* 
atJDg  to  it  are  distributed  according  ai  tbej  tend 
lo  the  aocompliishroent  of  thcfe  ^urpoecs.  Dazzled 
bj  the  brilliancy  of  these  ohjecu,  physiologists  huve 
ettea  lost  sight  of  the  essi'minl  (J::-.::iii:!:uii  whith  -uh- 
Mlt  between  tlieae.  and  the  more  sober  purposes  of 
pUlotopbica)  inquiry.  In  fnuniog  theories  to  ex- 
piab  llw  phenomena  of  life,  they  hata  matt  fre< 
maea/dj  satisfied  thcni»e)*es  with  poaldag  Mrt  tbtir 
MauM^tiwt  »,  tJieoUactiwbieka»aH««r«d 
fa  die  MiMMMiijri  ami  m  09  iata^hm  at  dria  final 


cause  oAen  r«>qutred  the  exertion  of  rnadirn 
sagacity,  the  inquiry  hat  terminated  here,  aadft  hw 
11);  hi  '.  n  r  iTLt  Ik  i!  tnjt  the  physical  theory  was  left 
in  iis  gre«l  oOsturilv  as  before.  Thi»  proiMNteM  to 
substitute  final  ioi  pln,L:c:tl  causeit  hna  been  the 
Source  of  fri'ijuent  driajtion,  by  insensibly  Icailing  uii 
to  believe  that  wc  are  really  in  po«i;c*sion  of  the 

5ihysiGal  law  on  which  t)ic  phenomenon  in  question 
B  dependant,  when  we  ba«e  merely  given  it  a  name 
«itll  nCmBQa  to  the  intelligent  agoncy,  by  which  it 
mM  gdjHtMl 'M  ks  object.  In  our  eagerness  to 
gnap  aft  thb  kinl  «r  kmnrledM^  we  beve  too  oAcb 
irirtelrtii  die  ihedeir  for  ifce  aaMuKn 
Pio.1,  nSt.  Tbe  writings  of  die  elder  pl^eielaiilli  «dAk 
eooUnind  imtaaeea  of  diia  confesfos  of  SieiB.  Thai 
CoMM  f"'''""  '^f  ^ff*'  !.  nr  anima,  entertained  by 

Vaa  Hclmont  and  vStant,  ihat  is,  of  a.  presiding  spirit, 
lo  tbe  operation  of  whictj  v. . n  rLicrred  all  the  vital 
actioni,  althougfi,  perhaps,  naturaiiy  suggMting  ii- 
»elf  to  itie  mind,  was  yet  evidently  au  uiiphilosophi- 
cal  asstiwption,  incompetent  to  explain  the  pheno* 
maaa  in  question,  ani  eoMrionally  even  at  Tariaooe 
iritli  those  very  phenomeaa.  'fbe  m  mtMeatria  no* 
9,  to  which  Uoflnuui  and  Colleil  10  freqoeittly 
'  '  pethological  wMewlim,  aad  «Me|i 
i  widi  ready  solmiewftr  ereiy  obaeore 
morbid  change  that  eoriianaaaed  them,  was,  in  fisct, 
nothing  more  than  a  branch  of  the  same  doctrine. 
Nor  Iinvr  [!iL  mori-  ■^r^/cr  ifiroiKtsof  modem  timea 
been  iuthcienily  on  their  guard  agninst  this  illusion. 
In  the  attribntM  which  John  Hunter  aRcribc*  to  his 
vital  prineiple,  we  may  contMWBUy  trace  the  same 
want  of  discrimination  between  that  intelligence,  by 
.vhieh  tbe  condittone  of  aninated  nature  were  ori> 
to  a  variety  of  contingent  circum* 
ffef doii  lewt  aed  agenia,  by  the 


simpler  physttal  laws,  to  n  hicb  the  same  matter,  ini'^TsM'By- 
iu  unorganized  flato,  is  subjected;  a  power  which' 
imposes  new  cohesive  forces  on  the  materials  of  theao> 
lid  structures  of  the  body,  which  imparts  to  the  fluidi 
n  new  property  of  coagulatiq»»  irhieb  eliet*  the  af» 
dcr  of  citcmical  aSaidct  betepeew  thctr  ehiaeMi,  re* 
ioieing  then,  oauaata  lo  their  MMl«l  teodeociea,  io 
•  OOMMi  itate  of  cqonbriem,  and  vsabtiiig  tbe  agency 
ai  Mveral  causes  lending  to  destroy  it ;  and  which, 
iasdy, produces,  in*  degree  somewhat  corresponding 
to  the  wants  (  f  tlii  system,  either  an  evolution  or  ao 
absorption  oi  ojlaac.  AU  the»e,  it  must  be  ac- 
knowledged, are  purponcs  of  miitoFi  sr  Liiility  ;  being 
directly  conducive  to  the  welfare  of  the  iodinidual, 
and  indeed  essential  to  its  continuance  in  the  living 
State.  As  means  conducive  to  a  specific  cad,  Ibe 
nfereooe  of  all  these  phenomena  to  the  Mae  akaa 
is  unobjectionable.  The  fidtaqr  Km  id  ngeidfaig  it 
u  a  ^ilosophical  geaenliHilioB  of  eftets,  ef  e  sioi* 
Jtr  kind*  indicMifo  of  libo  opwidaa  of  a  riDple 


I  dHM  Myiiaal  lawe  aad  Meals,  by  tbe 
iity  of  iMlob  dM  iMaadMl  oUmM  are 
Wmi  it  Mid,  Ibr  iMMaea^  In  dw  iMi- 


goege  of  dlit  Mhool,  that  die  coegaktlen  of  tbe 

blood  is  occasioned  by  "  the  ttimutus  of  necessity," 
it  is  deariy  the  final  cau^e  only,  and  not  tbe  physical 
awe  of  this  phenomenon  that  is  assigned :  and  it  is 
also  evident  that  no  advance  is  thereby  made  towards 
tiio  discovery  of  the  latter.  In  lixc  n:aiiiii.:r,  llie 
principle  of  iife  is  represented  to  us  as  a  new  power, 
with  which  organised  beings  ere  endowed ;  a  power 
^     ■  •  lOfdMM 


n  nature.    Betweew  nany  of  the  effscts  la 

(juestion,  considered  as  physical  phenoraena,  there 
exists  not  even  the  remotest  analogy.  But  it  is  the 
fundamental  principle  of  the  method  of  induction 
that  similar  effects  alone  are  to  be  aiicribed  to  the 
agency  of  the  same  principle.  Judging  trorn  the 
observed  effects,  thcrtforc,  which  didier  much  from 
each  other,  as  well  as  from  other  phenomena  in  n^ 
ture,  we  ought  to  infer  the  agency  of  several  distiaet 
principles,  the  ooneerreoce  of  which  is  required  lo 
prodooo  all  dw  aoMfdm  pbeoonene  of  life.  W« 
an  MiavokWily  led>  m  deabt,  to  view  dies*  pbeae> 
IMMIMMIfJaiMdf  bMMIM  «•  readily  peiMlvi* thM 
drey  toad  to  the  sens*  ebjeet,  the  preservation  and 
veifero  of  the  l>eingB  to  which  they  relate  1!  i"  ilie 
unity  of  design  is  an  attribute  of  intellect  aloix-,  iMtid 
does  not  necessarily  imply  the  unity  of  the  agent 
employed  in  their  production.  However  natural  it 
may  :h:  [r,  conceive  the  existence  of  a  simple  princi- 
ple of  life,  and  however  possible  it  is,  that  this  bjrpo* 
thesis  may  ultimately  be  estabUihed  aa  tbe  true  one 
hy  ieture  disoovoiMi  wo  abould  recoUect,  thst,  io 
the  present  state  of  «ar  Icaooledge,  it  is  a  mere  iio* 
tiM  of  the  aaiod,  »al  oowdMnneed  by  the  pheoo* 
Mwoa-thantlwa,  ia  obkh  «e  mo  w  muA  diverainr, 
and,  tberefofc,  mt  adirfldMa  «i  d»  iwolt  of « tn^ 
philosophical  induetJoo. 

Bichut,  who  was  imprc-ssoil  nitl.  tlio  iirce.v'iity  of 
drawing  certain  lines  ol  il.st.ni't.oti  iimu:.";  tiie  power* 
of  life,  has  yet  pcrplexcLl  i  .  b  y^tem,  by  taking  final 
causes  as  the  basis  of  tiis  divisions  ;  a  principle  which 
is  incompatible  with  a  philosophical  analj-sis  of  those 
powers.  Thus,  the  dislinctioa  which  he  labours  to 
establish,  between  the  mnscular  contractility  of  ani- 
mal life,  and  that  of  organic  life,  is  founded,  not 
■pon  any  reel  difference  in  tbe  nature  of  the  power 
iiMoaraeJ ;  Tor,  m  wo  diali  eadoaroar  M  mam  in 
the  aaqoel,  the  iiower  which  reddw  hi  the  mbmIm 
of  the  volunlaiy  and  of  the  involuntary  motioM  ii 
in  all  cases  the  same ;  but  upon  a  difference  in  the 
applicatinr.  i'  :u  h  m.ide  of  this  power  in  the  econo* 
my.  Dun.ai  Uon  been  guilty  of  a  still  more  palpahfe 
LTfor.  in  thinking  it  necemary  to  aifil  'o 'm  cat*, 
logue  of  principles,  consisting  ot  iln  a' kuowledged 
powers  of  sensibility  and  contractility,  a  third  power, 
which  be  (omu/orce  de  tanUaaea  vMci  thoa  a»- 
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Fhjrndlogr.  sociating  a  finol  cause  in  the  saine  runk  with  causes 
^^•v^^  that  are  strictly  physical.    To  muliiply  examples  of 
this  mistake  wuuiU  bo  endless ;  lor  it  pervades  almost 
every  physiological  system  that  has  yet  been  framed. 
Detign  ar       As  a  full  account  has  already  baen  given,  under 
■N  Anidft  the  head  of  Fhysiolooy,  in  the  EM^/ebtpmdia,  of  the 
INrincipal  facta  relating  tOtlM/Meliem  «f  lb*  Bnimai 
.   eeottomy,  which,  at  «0  bftve  aUlted,  «!«  emnmunly 
reyartlLtl  tis  the  leading  objects  of  tlial  study,  wc 
shall.  III  ihis  article,  present  an  outline  of  wluti  amy 
be  consiiiercJ  tlie  pltiioiopliial  dfjiartmcnt  of  the 
wiencc,  by  attemptiDg  an  analysis  of  the  princi- 
ptl  Iam»  or  ultimate  facts  to  which  the  vital  phe- 
nonuu  an  reducible.    Setting  uide,  then,  aii 
coMMeratioo  of  functiona,  w«  alull  •xamine  the 
changes  that  occur  in  the  Utring  qrMon*  ttmplj  «a 
physical  phenomena ;  and  we  dull  endeMourlo  dtM 
|liu:n  uL'coi  tlir^     they  agree  or  differ  amonff  thein- 
sclvt  .<,  wiihout  ri'terence  to  the  purposes  which  they 
,      niay  lupjicri  to  serve  in  the  animal  economy.  Tliusi, 
if  we  take  as  nn  example,  the  phcnoroi-na  of  the 
CltcnlttiiA  of  the  Mood,  which,  when  viewed  with 
relatian  to  .the.rttOCtioii,  form  tpsether  eo  beautiful 
■nd  Ininoniow  a  ejiteni,  we  fiad  tut,  considered  ab> 
ttractcdly,  these  phenomena  are  ultimately  resolvable 
into  such  aa  result  from  a  few  general  powers,  as 
muscular  contractility,  membranous  elasticity,  the 
hydraulic  properties  of  the  blood,  &c.    If  a  similar 
aiiJilysis  were  made  of  ili.   (  h'  lomena  of  digestioii, 
we  should  hud  them  to  be  the  elfccts  of  ihe  combined 
agencies  of  the  muscular  action  of  the  stomach  and 
iaieaiincit  of  tiie  chetBtcal  propertica  of  the  gaatnc 
jolce,  the  bSe,  dt«.  of  the  organic  powen.of  mc*^ 
tion,  and  so  forth;  all  of  which  conenr  in  thepn>« 
duction  of  a  definite  object,  namely  the  conversion 
of  the  aliment  into  chyle.  The  prccessca  subservient 
to  this  object  COnstitUle  the  function  ot  digestion. 
These  analytical  investigations  liave  not  been  pro- 
•  lecuted  by  physiolugi^is  with  ihc  aiientioa  their  im- 

portance deserves.  Our  knowledge  of  the  principles 
of  the  science  has,  howeverj  be«D  eontidenibly 
creased  by  the  experimental  inquinea  that  hate  re- 
cently been  instituted  both  in  this  country  and  on 
the  continent ;  and  wc  shall  therefore  avail  ourselves 
of  the  present  jieriod,  as  affording  peculiar  n^lviin- 
tages  for  taking  a  comprehensive  review  of  the  facts 
which  bear  upon  these  question*,  and  for  deducing 
oonsequoQces  that  maj  throw  considerable  light  opoo 
dM  anunal  oeoBOOiy,  ami  the  thoorj  of  diseaaea. 

rtuii&a.      Of  the  changes  which  oocnr  in  the  fiving  system, 

vlraf'*''*  ^"^""^  "'"'^  easily  reftruble  lo  parlici:!  r  rl.i: mis  ;  other..!, 
Fovin.  again,  haviof:  a  less  di»linct  cliaraetti,  aii-generulized 
with  ^redttr  dillieulty.  Souie  ot  the  powers  con- 
cerned in  the  phenomena  lite  may  be  recognized 
as  i>elng  identical  with  those  which  produce  cbaiiges 
in  inanimate  matter,  while  the  re»t  are  powers  pecu- 
liar to  the  living  state.  Thus  the  cohesion,  elasticity, 
and  tenacity  of  the  particles  of  the  soliils  of  the 
body  ;  the  strength,  resistance,  &c  of  the  materials 
which  conjpo^e  iheni  ;  and  tlie  1lVlIrl>^taIic  and  liy. 
draulic  lan>  of  it»  lljids,  ure  principles  upim  wliieh 
we  may  lalely  rea-Min  in  llieir  npjilicalion  lo  the  uic- 
chaaism  of  the  living  system.  Many  ot  the  laws  of 
chemistry  are  also  applicable  to  its  phenomena. 
Ffoot  out  knowMga  a'  these  principles  we  maj 


predict  the  effects  which  will,  under  given  ci'cum-  rhyiiabgy. 
stances,  ensue:  and  if  experience,  in  any  c.ise, 
teaches  us  that  the  result  is  difierent,  wc  may  thence 
infer  the  operation  of  new  ciuses,  peculiar  to  the 
living  state,  aud  constituting  other  classes  of  pheno* 
menu. 

The  |Mwan  eonprehendad  under  this  Jatfar  divi*  ^^"^ 
sion  haw  usually  been  described  as  redneible  to  two  ^y  "*"*  , 

species,  namily  contr:i(;titity  and  sensibility  ;  for  it 
yim  supposed  that  all  the  phenomena  u:igiii  be  ar> 
ranged  under  these  two  heads.  We  shall  endeavour 
to  show  that  tlieir  analysis  is  incomplete,  and  to  point 
out  at  least  four  distinct  priociples  of  which  theripc- 
ration  may  be  recognized'  in  tiie  living  body  :  these 
are  Muscular  Contractility,  Nervous  Agency,  Seoa 
aorial  Power,  and  Organic  AOnitj.  Let  aa  An^ 
however,  fix  the  meaning  of  these  terms. 

yiiiiCidar  colli ntci idly  is  a  powur  loi)  well  known'.  Mii»nil»» 
by  its  ell'eeLs  to  retjuirc  any  elaborate  definition  of  Coaujtulay, 
illustration  in  this  place.  It  constats  in  that  property 
by  which,  in  consequence  ul  Uie  impression  of  cer« 
tain  agents,  the  exireuiiiies  of  muscular  Rbres  are 
made  to  approadi  each  other,  with  a  force  peatiy 
anperior  to  ifae  ofdwary  medlMDkal  aourcea  of  no- 
tion. 

By  the  term  ntnmut  «geney  we  would  be  under-  2.  Ncnma 
stood  to  mean  tliat  power  wliitl)  resides  in  the  ner.**"'^* 
vous  i-ystem,  ti  id  by  «]nih  certain  cHects,  hereafter 
to  be  describei!,  and  whitii  for  the  prc.-eut  we  shall 
call  mprrtsions,  made  on  one  part  of  lliat  system  of 
organs,  are  immediately  succeeded  by  CCftain  Other 
effccu  at  a  rewote  jgM\  of  the  aanio  ayMcn.  The 
•ppKcation  of  an  lirltating  aubstaitce,  nr  example, 
to  one  extremity  of  a  nerve,  will  excite,  in  one  ea.'c, 
nnscular  contraction ;  in  another  case,  sensatiou ;  in  . 
a  third,  i<ecretion  ;  in  a  fourth,  it  will  raise  the  icm- 
pernture  ;  wliilc,  in  other  instances,  it  will  produce 
eliunges  of  vasciiliir  action,  u:id  lead  to  an  alteratioo 
of  the  organic  structure  ol  parts.  Sinoo  this  propa> 
gat  ion  of  impreuions  ir  a  fact  not  exactly  analogous 
to  any  other  phenomeoon  in  nattire,  we  must  r^ard 
h  aa  the  eflact  of  %  ditllact  power,  oooeurring  with 
the  rest  in  prodaeiag*the  general  naalt  which  v« 
term  life. 

.\iioliier  power,  perfectly  dibtiiict  from  the  former,.-!.  Smjctial 
aitlinugh  it  alfeU  resides  in  a  portion  of  the  nervous Povcr. 
system,  is  that  from  which  the  corporeal  operations 
connected  with  sensation  and  volition  icsuil.  Dr 
Wilson  Philip,  to  whom  we  are  mdebtad  for  having 
clearly  pointed  out  thia  dislinctioOt  litt  given  to 
this  property  the  nune  of  tnmrial  poner.  As 
the  term  seeius  to  be  sufficiently  appropriate,  we 
6liall  adopt  it  as  liie  doignation  of  this  Jpccific 
properly  of  tlie  lurvous  system.  Dr  Uarwin  had 
employed  the  same  term  in  a  more  extended  sense, 
as  mcluding  the  power  of  muscular  contraction. 
It  should  be  renacmbered  th^t  it  ia  hero  limited  ta 
those  physiological  changaaiowhicb  the  mind  b  iao- 
mediately  concerned. 

The  admission  of  the  powers  already  enumerated  4. 
do  ti'  •  y  (  supply  ug  w  ith  the  means  of  explaining  a' 
variety  oi  plu  noniLna  exiitbiied  by  the  living  system, 
and  whieli  are  -sutlicitnily  analogous  in  their  nature 
to  warrant  our  classing  them  together  a»  depending 
upon  the  operation  of  a  common  principle.  The 
pbcnotneoa  in  question  are  tboie  of  aecret«Mi  and 
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t%y«Uiln?i.  natrition,  including  tlioae  of  the  growth,  extension, 
•^"^^^  aii  iiioJuilin,:  oC  thf  various  orfanic  strm-turcs  wiiich 
C.iii:po?f  tliL'  uniiual  fabric,  'i'hc  poMcrs  by  which 
lacse  tliViti  ar.'  ])ioi1  iiclcI  i-xi«t  in  the  vegetable  as 
well  as  the  animal  kingdom,  and  appear  to  result 
from  that  particuldr  arrangement  of  parts  which  is 
timed  organization.  Theoc  powers,  when  consider- 
ed  abitnctedly  from  the  purposes  they  serve  in  the 
economjr,  we  shall  denoounate  the  organic  qff!»iiiet, 
by  way  flf  cootradiitiiieyoii  Iroui  the  ordiniiy  che> 
nical  ailAltict  to  which  thejr  ar<  m  fteqneotly  op- 
jMwed. 

I.  We  shall  first  examine  the  Meciiamcai.  Tho- 
rEi.TlKi  n;  nnirml  struciiirr  =. 

OrgsQiza<  'J  lif  bn^is  ol'  the  organic  texture  of  the  different 
Sim  of  Aoi- pnrts  of  tiie  body  is  a  peculiar  substance,  ufiirh, 
iMl  Mem-  amiJst  its  various  modificatians  of  cellular  tissue, 
Dembrnne,  vessels,  ncorilema,  visceral  parenchyma, 
ttc  may  be  recognized  as  essentially  the  lame.  The 
term  membrane,  which  is  applied  mott  eipedallj  to 
t  condensed  lamiaa  of  thie  «ubitaaee,  may  be  conve,' 
motl^  extended  to  the  »esi.  and  employed  a»  the 
fenene  term  Cat  the  whole.  It  has  been  diepnted 
whetbrr  this  substance  was  ultimately  resolvable  into 
plates  or  fihrLS",  jnJ  the  microscope  has  bocn  njjjiral- 
cd  to  in  itupptirc  of  both  opinions;  but  nltuT  ail  tlin*. 
ha'>  been  said  about  the  [irini  uiIliI  a-iinnl  fihri.', 
v.  liicli  was  stntwl  by  Hallcr  o  hc.'ir  the  s.inic  rtLitinn 
to  an.itnmy  "liic'i  a  l''it>  cIol'S  to  ^corr.i'trv,  liic  v,  tinlc 
may  posxibly  bo  nioie  the  iruit  of  imngination  than 
the  sober  account  of  the  real  fact.  Fontana  had 
viewed  it  as  an  assemblage  of  cylindric  fibres,  which 
were  twisted  and  interlaced  with  each  other;  but 
Monro  Ims  shown  that  be  wai  deceived  by  an  qitical 
ittniion,  to  which  the  tncaotious  me  of  the  aiicro» 
eeope  froqoentfy  giree  riae;.  Sdiat  deaeribes  Iti  in- 
'  timaie  atnietiire  as  emipMed  both  of  fflaments  and 
of  lamintc,  variously  intermixct!  ;  uiu!  luzards  c  r>n- 
jecturc  that  the  fi)rmer  are  exhakmt  aiul  nhMulicnt 
vessels.  Hordi'u  appears  t3  have  been  tiie  first  mIio 
advancri!  tSr  opinion  of  the  liomogcncous  n.i' urt?  (if 
the  cillul.ir  t>MU',  which  he  cotnparcs  to  fnitti  nr 
glue.  Q^icanay  considered  it  more  as  a  fluid  lhap  as 
an  organized  solid.  Wolf  rejects  entirely  the  Idea 
of  its  bi'ing  cellular,  and  regards  it  as  a  homogeneoat 
'•nd  glutinous  substancct  without  organization.  DIu- 
menbach.  Plainer,  and  Meckel,  have  ado|M«d  these 
views;  a  statemeDt  of  the  aigrnnenta  In  Itivoar  of 
which  it  given  bv  Btdud  ia  hii  AidHii»$  i  FAna- 
tome  CfttMk  de  BMal.  The  subject  has  already 
been  noticed  under  the  head  of  An  vtom\  in  this  Sup- 
plement. Whatever  weight  may  be  allowed  to  the 
arguments  in  favour  of  tlK'  cellular  ti-<ue  beinj;  a 
liomogeneous  subifance,  it  seems,  (roii:  ulber  consi- 
derations, more  reti'onnhle  to  suppose  that  tiic  me- 
chanical Structure  of  all  animal  subitauccs  is  framrd, 
even  in  the  innplert  cases,  with  u  greater  degree  nf 
complication  than  wc  shall  ever  have  the  means  of 
folly  ascertaining. 
Its  Mccha.  Although  ignorant  of  the  amDgenmt  of  partidee 
aieal  Tm-  which  conatitutea  the  organization  of  animal  mem« 
branc,  we  observe  certain  mechanical  properties  to 
result  from  it,  anaiosous,  it  is  true,  to  those  that  are 
aiet  with  in  Mveral  norganic  subsianeeib  but  is  m» 
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reral  much  superior  lo  llicm  in  degree.  Tlicfe  arc  l*li/»HJogj-. 
flexibility,  extcnsihiJity,  and  ila.iticitv.  'I  !ie?e  pro-  ''^^ 
pcrties,  in  their  diUtrtnt  dtgrctt,  arc  variously  com- 
bined and  modified  in  the  diflerent  fdrni*  of  animal 
suhistfltce,  but  exist  more  or  less  in  every  organ.  As 
it  is  mt  our  object  to  enter  into  any  consideration  of 
the  functions  to  which  these  properties  aresuliser- 
vient.  we  sbtU  alMtain  from  any  remailu  on  the  nil- 
lity  of  these  properties,  hut  cooAne  ouraelvea  to  their 
pbysicei  relations.  In  this  respect,  one  very  strikmg 
dreimatmee  teqeirea  to  be  pointed  out,  namely, 
diat  the  three  of  eiastleity  among  the  particles  com- 
posing these  animal  structures  is  ranly  fnund  in  tt 
state  of  neutrality,  but  is  kept  in  tquilibriuni  by  the 
mechanical  circumstances  of  situation.  Wtien  these 
circumstances  ore  deranfjed,  elasticity  comes  into 
pluv,  and  products  a  slirinktiip  of  (he  siibstar.cc.  In 
other  ords,  every  part  is  kept  upon  the  stretch,  and 
retracts  when  set  at  liberty  by  the  removal  of  the  ex- 
tending cause.  This  will  happen  when  iu  ejttrcmi- 
ties  em  lirought  nearer  to  one  another,  when  the 
contents  of  the  hollow  parts  nic  withdrawn,  and 
whenmr  they  are  divided  tiensvetidy.  This  pro> 
party  haa  leog  been  knosm,  theogb  described  under 
difmnt  names ;  that  of  (me,  or  tonicity,  has  fre- 
quently been  applied  to  it.  Richat,  «ho  li:is  very 
well  described  its  rffecls,  has  denoininattd  it  mii. 
tractililc  de  tiuu,  and  contracliliif  par  ilrfnid  d'lx, 
tension,  and  has  distinguished  it  from  tonicity,  which 
he  regards  as  a  vital  property. 

The  mechanical  properties  wc  have  enumerated  Fibtous 
are  greatly  modified  by  diversities  of  structure.  The^'hrnss* 
same  substance,  when  in  the  state  of  greatest  con- 
densation, composes  what  Bichat  has  denominatid 
the  iibniut  titaae.  Cbaustierharcontidared  itaaof 
a  peculiar  natore,  dilfolog  ftom  ordinery  memlirane, 
and  has  given  it  the  name  of  Jfire  aOu^ince,  as- 
cribing to  it  the  character  of  having  a  white  c»doiir, 
and  a  rc>j)lctnler;t  satin-like  surface,  an  appear.ince 
which  it  oivcs  lo  its  g:i  ut  ili  iijitv.  Of  these  fibres 
arc  the  tendons,  aponeuros I  . s,  und  lignnur.is  princi- 
pally composed.  Amoni;  these  wc  may  again  trace 
a  divtrjity  of  properties.  Thus  tendons  exhibit  the 
smaiit^t  degree  of  extensibility  compatible  with 
membranous  texture,  although  they  possess  great 
flexibility.  The  ligainenta  Monging  to  Jnints  are 
still  more  flexible,  and  aoBaewhat  more  extensible 
and  daaiic  Those  ligamentous  structotes,  on  the 
other  hand,  which  ate  employed  a*  an  astagooist 
power  to  gravitation,  or  to  muscular  action,  such 
as  the  ligameotom  nuchse,  which  counteracts  the 
weight  of  the  head  in  grazi:!!.'  quadrupeds,  are  very 
extensible,  and  possess  a  high  dcf'rt-e  of  elasiitiiy. 
A  l.tyer  of  the  same  elastic  substunce  extends  over 
the  parietcs  of  tlie  abdrtmen  in  these  anim,il~,  lor  the 
support  of  the  abdominal  viscera.  The  flail  ic  liga- 
ments which  retract  the  claws  of  the  cat,  and  other 
aniroals  of  the  same  tribe,  exhibit  the  same  property^  • 
B^clard  considers  this  highly  elastic  substance  a.<  a 
separate  modification  of  membranous  structurt.  di»- 
tinguisiied  frooa  the  Iusk  tHiigmS  of  Chaussier  by 
its  ydlow  colour  and  peculiar  elasticity.  Liga* 
mcnts,  having  the  same  properties,  but  which  are 
white,  instead  of  yellow,  ore  extensively  met  with  in 
tile  anatengr  of  inaeetik 
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Among  the  phjriical  properttw  of 

branc  must  a\so  be  enumerated  a  peculiar  liiiJ  of 
contractility,  which  i»  accompaHied  »uh  a  sudden 
corrugation  and  curling  of  its  substance.  This 
tSkct,  wtiicii  was  noticed  by  HallLr,  and  «)iidi 
Bfehat  deugnatea  by  the  term  raiomisscmciii,  is 
andactd  by  ibe  •ppUcatioa  of  a  certaia  degree  of 
Mtt,  Hid  tlmt  of  wvwnl  chmiwal  agODta,  more 
eapeciaUy  the  concentratsd  nioenl  aetda.  Alcohol 
aad  tho  neutral  aalu  effect  a  ainiihir  change,  but 
much  more  isluwiy,  and  in  a  v<.ry  inft-'rior  dej;ree ; 
and  the  effect  continues  to  incruaj.e  it'ttie  uj^tut  con- 
tinues apjilicd,  H'liicli  is  n<il  tlif  case  when  acids  or 
boiling  water  are  lued.  The  cootiaued  aptilicatiooa 
of  tbeae  latter  agenta  gradnidlj  ^fbct  the  disorgani. 
Mlioa  and  folulion  of  th«  mmmI  maitor.  Bkbai 
hm  laltoa  eooaldonbb  point  to  tmottkai*  tbrn 
phenomena,  and  we  mutt  refer  our  readen  to  hil 
Analomie  GaiiraU  fur  tlie  detaiU  of  hk  esperU 
meuts.  He  hat  pouted  out  several  circumstances 
by  which  this  property  is  diiitingubhed  from  mero 
membranous  eia»ticity.  Although  it  has  been 
thought  to  roMOibie  muscular  contractility,  it  will 
really  be  foiud,  mUma  suictly  compared,  to  differ 
fiom  this  last  proMtty  in  all  es»enti»l  piutieuUiSi 
tnd  it  probably,  UMfdiare.  depend!  om  caaatt  that 
are  "fiiilly  different. 
An  eiitict  somewliat  analogoiu  to  the  former,  al- 
*  though  much  lesa  in  degree,  talcca  place  in  animal 
membranes  by  the  craporation  of  the  water  which 
is  united  to  it,  but  which  appears  to  be  retained  by 
a  weak  affinity.  This  constitutes  what  may  be  call- 
ed the  hygnmeirit  fftflrtj^  Mid  b  very  character^ 
jatie  of  my  aMMBbnoowatnietarai^  all  oif  wbicb  an 
fbuod  mora  or  lesi  to  contract  by  the  loaa  of  moia- 

t  ire,  anr!  iiL^iiri  ti!  e\pandby  its  rcabsorption,  accord- 
ing to  tlje  var^iug  sUtes  of  drynt*--*  an  J  liuniidity  in 
(lie  surr oiuiJing  atmosphere.  'rheorj»anic  tissues  of 
vegetables  exhibit  this  pr«pcrty  ;  hut  in  a  very  ia« 
fierior  degree  compared  with  animal  membrane. 

The  mechanical  propartiaa  of  maoibnoa  wbicb  we 
bATO  been  examining  am  Mtt^f  tjllla|HlMlanr  of  Ibf 
vital  mMrtiM  that  an  ant  to  cImw  nodar  ow  io> 
viav.  Tbey  ftouia  mum  tine  after  tbe  eooiplaia 
extinction  of  life  in  all  its  furifjonn,  and  seem  to  be 
connected  with  liie  i)ecu!iBr  mrangeracnt  of  par- 
ticles, and  the  chemical  cumpji-iiiun  of  the  sub- 
Stance  in  which  they  reside.  They  appear,  indeed, 
not  to  be  aftelad  liatil  the  progress  of  decompo- 
aniibl^  Uanca  tbia  aa*enbl«g9 
deoaaikiatadbyllallav  tba  air  — 


C«>MC«ahy     II.    MdSCOLAR  COMTRACTILtTT  tS  OIW  oF  the 

most  remarkable  of  those  properties  which  are  pecu- 
liar to  animal  life.  It  it  ofYcn  distinguished  by  the 
name  o(  irritabitity,  which  was  originully  given  to  it 
br  Glissoo.  But  the  merit  of  having  clearly  appre- 
Ctatad  its  importance,  as  a  separate  and  peciiliar 
po««r,  is  diM  to  UaUer,  who  apeak*  of  it  aoiaatiaaea 
uader  tho  title  of  Irritability,  aod  loaaatlnMa  tndar 
Ibat  of  tbo  «li  Mtste.  The  phenomena  of  muscular 
eoatractlon  have  already  been  sufficiently  detailed  in 
tbe  Article  Physiolooy  in  the  EncycIopaJia. 

This  property  has  been  ettablisbed  in  the  system 
ai  tha  mat  aoMiea  of  BaebnieBl  vowar  iowikad  far 


tbe  dperatioDs  of  dw  anbsal  aucMao.  Aa  fai  a  na.  nyaeiegf. 

r.Tifictnrv  A  l'crc  the  farce  of  steam  is  employed  as^^av"^ 
tiiu  prmic  mover  of  the  whole  of  iu  cunipUcaled 
machinery,  so,  in  the  animal  system,  is  the  muscular 
power  resorted  to  on  every  occasion  where  mccha. 
nical  force  is  required.  From  its  vast  intensity,  this 
power  appears  adequate  to  every  purpose  ;  and 
thougti,  in  some  instances,  it  msy  seem  to  have  been 
laftMed  with  profuieoew  for  the  saJie  of  alight  aiidi« 
llonal  coDTenienee,  in  others  it  is  carefully  econo- 

niizi'd  ;  and  perhaps  more  accniate  exnniinalion 
would  show  that  it  is  in  all  cures  exactly  adjubtcd  ta 
the  intended  effect.  Before  the  time  of  Halkr  it 
was  generally  regarded  as  an  extension  of  the  ner« 
Tous  power ;  and  so  great  was  the  confusion  of  idcaa 
on  thia  aobJect.  tba*  et eo  fioerhaave  speaks  of  ten> 
den  aa  aMrel^  a  aMdfficaliaa  of  nuacular  structure. 

Tba  oceasMW,  Or  exciting  cauae^  whicb  gives  rise 
to  tbe  exertinn  of  this  power,  is  tensed  a  stimulus. 
Thus  ali  muscular  contraction  implies  two  things, 
the  irritability,  which  constitutes  the  power,  and  l.'.e 
stimulus,  which  dclermincs  the  action  of  that  power. 
The  irriiahiiity,  according  to  Ilalier,  is  the  same  in 
kind,  wherever  muscular  fibres  are  net  with  ;  it  only 
varie*  in  intensity  ia  the  diferent  muscles :  but  it  - 
dooa  not  ui  all  of  tlmn  obey  the  same  atiBiuU.  Tba 
nervous  power  is  the  natural  stimulus  of  all  those 
muscles  which  are  under  the  influence  of  the  will : 
on  the  other  hand,  the  muscles  of  involuntary  mo- 
tion are  affected  by  stimuli  of  ditferent  kind;,  which 
are  appropriated  to  their  ditrorcni  function;,  and  al- 
together different  from  the  nervous  power.  Tbua 
tho  blood  is  the  natural  stimulus  which  CJCCitca  tba 
ooottaotion  of  the  heart;  and  tba  aUauntaiy  canal, 
the  Madder,  utenia,  Ac.  are,  in  Uke  mianer,  excited 
to  action  by  iheir  respective  contents. 

It  is  only  by  examining  attentively  the  circumstan-  lu  Orgi 
ces  in  which  the  muscular  pow  er  ia  exerted,  that  we  ' 
can  hope  to  attain  a  knowledge  of  its  nature.  That  a 
particular  mechanical  structure  is  required  fur  its  pro- 
duction is  appareal  from  the  regolar  aRaageoieBt  of 
parallel  fibres,  cofuectad  uito  faaciciiti  of  Mm  and 
larger  dimcaaloBt  by  aananto  jwwmBanta  or  Daem* 
brane;  and  also  IVoDibflb' great  vaMtifaritf.  Motdra 
are  more  abundantly  supplied  with  bloo  l  vcis  -ls  than 
any  other  parts,  excepting  the  lungs  and  tlie  orgaos 
appropr.uicd  for  secretion.    The  minute  or  capillary 
veins  are  more  particularly  numerous,  forming  a  vas« 
eular  net'Work,  and  are  provided  with  numerous 
valvea.  Much  contrariety  of  ondanca  exisu  as  to 
Aobtinwtoalractimof  maaoolarfibna.  Leeuwen* 
hoek  represents  them  as  being  exceedingly  minute, 
many  thousand  uniting  to  form  one  visible  fibre,  but 
that  tliey  ditlVT  considerably  in  diameter  in  di&erent 
animals,  wiiliout  any  relation  to  the  she  of  the  ani- 
mal. He  stateii,  for  example,  the  fibre  of  the  frog  to 
be  larger  than  that  of  the  ox.   He  thiuki  their  t>ize 
also  variaa  according  to  the  age  of  the  animal,  be i tig 
■aallest  in  the  earlier  perioM  of  life  Muy%  wbo 
waa  CDgagcd  for  many  years  (n  tbe  moit  bdiorioua 
researobes  on  this  subject,  concludes,  on  the  other 
band,  that  the  real  ultimate  filaments  of  muscles  are 
in  all  caste  of  the  same  size,  even  when  compared 
amoqg  the  mammalia,  birds,  and  insects.  Prochaska, 
«|aini  iqw  oipicn|y  that  thqr  ait  aoi  all  of  tho 
It 
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«amc  (liamttcr,  but  differ  in  dHicrent  animals,  and 
even  in  tliffLTent  parts  of  llic  same  aninial.  Their 
diamcser  has  in  pcnoral  been  stated  as  It-^s  than  that 
of  the  ylohuU-s  ut  thc  blood;  butSprcn-,t  l  speaks  of 
them  B(  being  equal  to  the  500th  of  an  inch  in  the 
BUnidiiAi*  and  the  S50th  in  bird*  and  fillies.  Some 
micrincopical  observers  hare  represented  them  as 
hollow  tubes ;  but  tliis  is  probably  an  optical  decap- 
tkm«  like  that  which  baa  led  to  the  belief  that  hoiia 
tabuhr.    Several,  nieb  aa  Kbg  and  Taavry» 

the  MdeBnitc  extension  of  TaWolarity.  foraiei^  |W«> 
talent,  but  since  sufficiently  reftited  by  observation 
as  HL-il  n-^  n-.iMinivii:.  I'rocnasica  assertti,  with  confi- 
dence, tliat  they  are  solid,  and  of  a  polyliedial,  pris- 
matic shape,  generally  flattened,  or  tliiclcer  on  one 
side  than  un  another,  so  that  a  transverse  section 
pre'enteil  an  appearance  similar  to  that  of  basaltic 
pillar!!.  Hook  and  Swammerdam  reported  the  fibres 
to  be  composed  of  a  series  of  globules.  Cooper  and 
Stuart  supposed  them  to  be  oellular,  and  Borelli  that 
they  were  fimned  of  a  strii^  of  rliomboidal  vesidea. 
Fontana't  eeoboM  iheii  'i*  'menl  agieea  with 
that  or  P»«dte4«rMtfii  HtlMb  ^  thej  ere  fiir. 
niahed,  at  regular  btervafa,  with  transterw'banda; 
and  that  they  may  always  be  distinguished  by  tbdr 
parallel  disposition  from  the  fibres  of  membrane, 
which  are  more  nr  less  contorted.  Sir  Anthonv 
Carliiilc  htatcii,  tli.it  a  nii»culiir  lihre,  iluly  prepared, 
by  wa^hin;^  auay  the  adhering  extr.iiieouj  substances, 
and  exposed  tn  view  in  a  p;)svcrful  microscope,  ap- 
pears to  be  a  solid  cylinder,  the  covering  of  which  is 
reticular  membrane,  and  the  contained  part  a  dry 
pulpy  substance,  irregularlr  granulated,  and  of  little 
cohesive  power,  when  dead.  Mr  Bauer  represents 
them  as  composed  of  ■  row  ofglfobalei^  exactly  eor- 
lesponding  in  size  to  thoMT W^lillbMMd^  whM 
nti«ed  of  tJMi^«douinf  iMNhM,  %loagMeeta- 
tion  fa  wim~^  AiihM  «r  Iheae  globtdea  it 
knened,  and  the  fibre  is  broken  down  mto  a  maaa 
ef  globules.  The  statement  of  these  various  opi- 
nions if!  s.iffiricnt  to  show  how  little  naliafactory  in- 
formation has  hren  gained  on  the  subject.  When- 
ever an  observer  has  a  favourite  theory  to  support, 
the  mirro^icopc  is  ever  ready  to  assist  him  in  seeing 
what  he  expecti^,  or  w  ishes  to  discover. 

In  tlic  int'oucy  of  rational  physiology,  mnch  labour 
was  bestowed  upon  devising  some  mechanical  ar- 
rangement of  particles  that  might  account  for  the 
phenomena  of  muscular  contraction.  With  thia 
view  Borelli  coottived  bia  ibeeiboidal  veaide^iiriikh 
be.  BuppMad  10  be  empty  la  the  friued  state 
of  the  fibre,  but  suddenly  distended  by  the  intro- 
duction of  a  fluid  derived  from  the  nerves,  which 
shnrtened  as  well  as  swelled  each  vesicle,  nnti,  consu- 
quently,  the  whole  muscle.  In  this  hyiiothtii^, 
tiiouj^h  ingeniously  adapted  to  the  phenomena,  no 
power  is  Bssigtied  for  the  sudden  propuUion  of  so 
Urge  a  quantity  of  fluid  into  the  vesicles  ;  the  resist- 
ance that  would  be  opposed  to  tJie  entry  of  such  a 
fUi  mndd  be  immense,  and  the  Asrce  wqulied  to 
overeome  it  would  be  much  greater  then  even  that 
exerted  by  the  muacle  itself,  wbicfa  &  WM  the  objeot 
flflhei^ypothentoekplin.  ~ 

vttk  VI.  vA»r  t.  '1 


fore,  involves  a  greater  dWed^.  thaa.tiie 
fact.  Some  have,  in  like  manner,  imagined  UStf 
could  explain  the  phenomena  by  the  turgesoence  of 
the  niimcrou"'  arteries  which  are  seen  to  cross  the 
fibres  at  right  angles  ;  not  recollecting  that  the  very 
force  which  distends  the  arteries  is  itself  derived 
from  the  muscular  power  of  the  heart  and  arterial 
trunks,  which  could  not  create  a  power  greater  than 
itself.  The  hypothesis  of  the  spiral  course  of  the  ul- 
Uniate  fibres  a  fim  wbicfa  admitted  of  elongation 
or  eeotracdoB,  according  to  the  degree  of  convolu- 
tion, li  ee  gfituitoBs  as  the  preceding ;  and  eqoal^ 
enen  in  thealdeetian  that  the  octginal  eonree  or  me* 
oon  is  left  onenplained.  Dr  Fordyoe  aialee  a  ftct 
which  plaeea  it  in  «  atrikiag  point  of  view,  the  cir- 
cumstance of  a  new  force  bcin^  generated  during 

muscular  contrartinn.  If  the  ;nti:rlnr  .•■urfaLO  of  the 
ventricle  of  the  heart,  detaciied  irjiii  tlic  boily,  be 
pricked  gently  hv  a  needle  introduced  into  its  ca- 
vity, the  ventricle  will  thereby  be  made  to  contract 
with  such  power  as  to  forcu  the  needle  deep  into  it. 
The  force  of  the  contraction  of  the  ventricle  must 
have  been  iMoaparably  greater  than  the  po»  er  with 
which  it  «ae  wicked  by  the  needle.  iMusculor 
power,  indeed*  Mars  not  the  laeat  analogj  to  any  of 
the  other  great  princnlea  m  nalma^  which  are  «»> 
giaal  ioarcai  or  necnanioBl  fimet  nd,  uBtil  anoli 
an  analogy  can  be  traced,  all  owr  eildlUfeMH  !•  OBp 

eiin  the  phenomena  by  mechaucal  hypodiesb  muat 
as  fruitless  as  the  attempts  to  contrive  a  machine 
for  perpetual  motion.  Some  physiologists,  wishing 
to  avoid  all  hypothe»ii>,  propose  to  explain  the  phe- 
nomena of  muscular  contriictiun,  by  saying  that  it 
arises  from  un  increase  of  attraction  among  the  par- 
ticles of  the  muscular  fibre.  Dr  Fordyce  calls  this 
force  Ihn  attraction  of  hfe,"  a  term,  which,  if  it 
has  any  meaning,  is  merely  m  statement  of  the  sim- 
ple fact  under  a  new  form  of  expression. 

Maioilar  fibrea  diftr  Srom  thoee  of 
in  chenrioel  eempoaidon,  aa  welt  aa  aaechaaieal  aini^ 
tore :  and  it  becomes  a  question  how  far  their  pnK 
pertiea  depend  on  a  peculiar  combination  of  chemi- 
cal elements.  I'hysiolngi.vts  have,  accurdlt  ^')y,  en- 
deavoured to  ascertain  whether,  while  llie  u.echani- 
cal  texture  was  unaltered,  any  ehai  fje^  occurriiig  in 
the  chemical  condition  of  a  muscle  would  be  accom- 
panied by  a  corresponding  change  in  its  coiur.:etj!e 
power  ;  and,  whether  there  was  any  ooc  elcnieut  in 
particular,  the  presence  of  which  was  more  essential 
than  the  reat  to  the  exertion  of  that  power.  It  was 
long  dM  fiahion  to  regard  oxygen  as  the  source  of 
tbh  power.  Thia  tbeoiy  waa  advanced  by  Giitan- 
■er,  aad  fbuad  atrananaa  adwcaiea  in  Hnaiboldl, 
Beddoea,  and  Ricberand.  Some  account  of  the  rea^ 
soninf^s  on  which  they  founded  this  opinion  bos  been 
given  in  the  I'.iu'i/L  'opicdia.  F.x[ii  rinieiits  were  made 
to  ascertain  the  iiiHui  nee  w  hit  li  the  aUcniati'  .ih-strac- 
tionand  restoration  of  ox\  ^^en  hail  on  irrjtahililv ,  of  the 
presence  of  which  the  gaA  anic  excitation  w  as  u»ed  as 
a  test.  The  general  result  nf  the  imiuir)-  «va!<,  that  a 
certain  proportion  of  uncombined  oxygen  is  essential 
to  the  maintenance  of  irritability.  The  presence  of  fi- 
brhi  has  been  regarded  eweotiel  to  the  oonstituticn  of 
tba  amtcular  flbret  but  Foorcrmr  baa  ihown  that  dif> 
tawriMcaikMaf  fibrin  ewflQgpaiibfa  with  iiiU 
▲  a 
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rtijMlHy.  lability.  Tlie  nEjL'cfsity  or B  due  (uppiy  ot  caloric  ha», 
^^N'^^ia  like  manner,  beca  the  subject  of  incjuiry  ;  ami,  at 

nigbt  h«ve  Lieen  expected,  the  pfCMirvauun  of  a  cer- 

tMn  temperature  hu  been  found  requuite  to  muKular 

•etioD.   Ail  that  can  b«  tafdy  eondnded,  l»Mnmr»   ^tnfbinkd  bf  the  «p«naioa  tt  oUmt  < 
ihae  invetti^tioiM,  ii,  that  «  CBrtifa  •!■*»  of  M  tb«t  of  ntwiaaiit  muaclca,  Mr  «r  the 


Cdlubr 
confbttfidfid 
with  Mus. 
caki  CoD- 


coopoaium  and  of  tcmpantora,  b 
MBlhl    a  cntain  naeehaoieal  atruettu*  tomuacuiar 
contractility,  bat  that  theae  cooditjooa  admit  of  MNM 

degree  of  variation  within  certain  Umits. 

In  the  mi>re  perfect  animftit,  niascuiur  contracti- 
lity remains  but  for  a  thwt  ume  after  the  circola* 
tion  of  the  blood  has  ceased.  A  lifatuiie  M  Hio  ww 
teriea  which  distribale  this  fluid  to  •  mwcle,  occo* 
aioiu  the  speedy  lota  of  it*  irritibiiiQr  t  aitcrid  Uood, 
theraAlN^  anppliea  aonie  malerial  icqniaile  for  the 
preaeiVitMB  mtho  proper  chemical  atate  erf*  the  mua< 
l  ular  fibre.  YetdifTercQt  classes  of  animals  are  rery 
liiticrefltly  congtitiited  with  respect  to  this  circum- 
atance.  Tlie  muscles  of  the  amphibia  will  rcmaiu 
irritable  loog  after  an  entire  atop  hat  been  pat  to  the 
circulation ;  and  this  takei  phieo  even  im  Wtbo  libit 
are  deuched  from  tile  hoij. 

The  operation  of  tbo  unMcular  power  ia  of  oo  31^ 
tinct  and  spccilks  a  character,  that  it  appeara  aur« 
prising  how  plionomena  of  any  other  claas  coold  be 
conlbunded  with  it  ;  and  yet  several  distinguished 
physiologtBis  have  ascribed  to  diiferent  portions  of 
the  cellular  substance  a  confructile  power  analogous 
to  that  of  mtucles.  The  tumca  vaginaiu  Uttu,  and 
ita  surrounding  cellular  tissue,  are  said  to  exhibit  io> 
diootknw  of  uia  pecaUar  apeeiea  of  contnetOi^, 
ftonlfao  irritalioaaf  allMidif  or  bf  the  oppUooliaBaf 
cold.  ««  Tbo  oontraeliaaB  that  ensue,"  saya  Bidial^ 
"are  dotibtlets  not  to  bo  coaapared  to  that  af 
niui^clea,  but  they  certainly  constitute  the  first  de> 
gree  of  that  power;  they  are  the  same  in  kind,  or  ra- 
ther they  hold  a  middle  rank  hetwcen  n)U»cuiar  con- 
tnctioot  and  thoae  minute  and  invisible  oaciilationa 
nMdl  odMHi  coll  tonicity,  &c."  There  does  not  ap» 
pnr  to  OS  <*  he  ony  fiMnMiatiofl  in  fact  for  tbia  a«ip» 
pooed  gfodrthw  of  the  macnlor  power.  Tbo  Bao» 
tions  in  question  nay  partly  be  accounted  for  by  the 
knonti  power  uf  elasticity,  which  undoubtrdfy  Tariet 
i!i  (1( -free  in  different  textures,  and  pijniv  by  the 
real  but  undetected  presence  of  muscular  iibres. 
The  vit  ceUuhsa  of  Blumcnbacli  appears,  in  like 
aMHlMr,  to  be  no  new  power,  but  simply  the  modi- 
iad  elasticily  of  the  texture  in  which  it  resides.  A 
Uliw  caaeo  b«vt  beea  poiniod  oat,  which  oio  i. 
of  o  dubioHO  diarocter,  mcb  aa  tlio  aaotioM  of 
iris,  the  muscularity  of  which  has  been  ofien  called 
in  queitioiK  though  it  now  appears  to  be  sufficiently 
established  by  the  microscopical  observations  of  M. 
Bauer.  So  much  importance  has  been  attached  to 
these  apparent  annmahc^,  that  It  ha»  been  thought 
neceasary,  in  order  to  account  for  then,  to  aiappoae 
tite  existence  of  a  new  power,  the  vite  jwvprM/  ot 
iMher,  •>  it  ifaoidd  bo  and,  to  ioAoo*  o  new  ttm 
voM  of  oar  dafnife  rignMoadoo. 

It  has  frequently  brm  supposed,  that,  besidf":  the 
2i2JS^ power  of  contraction,  rntiscular  fibres  had  also  the 
opposite  poivLr  ot  spniii.iiieoua  clonic' nt ion,  whco  the 

fonaer  ceaaed  to  be  exerted.   Bichat  countoMOOOi 
'tU»  dodriM  whM  ho  ly^ihit  "it  aff— my 


pfi>babi«  iliat  tbo  dilatation  of  muscles  is  a  pbeoo. 
menon  equally  vital  With  their  contraction.  But 
all  the  ^acia  that  have  been  adduced  in  favour  of  tlw 
notion  may,  aa  John  Huntar  baa  shown,  bo 

Mil 
■otaralefa» 

ticity  of  neighfiouring  parts,  or  of  the  cellular  sub- 
stance contained  in  the  muscle  itself;  for  it  should 
not  be  forgotten  tl>at  a  muscle,  in  addition  to  its  c,on> 
tractility,  posM'ssec  all  the  properties  belonging  to 
animal  membrane,  which  compotes  fo  large  a  por- 
tion of  ita  struetur*.  Many  phenomena  in  tba 
movenMOta  of  OBhntls,  which  may,  at  tnt 
have  tlio  apoowMBO  afimg  frou  a  jpoeiaooooo 
power  of  dlMothMt  ioeh  aa  ttw  olomation  of  tbo 
tniBlc  of  the  elephant,  of  tbo  irntacnhi  of  polypi,  and 
the  bodiea  of  the  leech  and  other  vermes,  and  the 
t  \ti.r  ion  of  the  ft' uiiJ  other  soft  parts  of  mollus- 
cs, cirf,  like  the  vantu  motions  of  the  tongue,  only 
secondary  eftects  of  tlie  contraction  of  certain  mus- 
cular fibres  so  disposed  aa  to  produce  these  effects. 
It  haa  bean  said  that  tlio  iMort  has  been  found  to 
OKortf  duriqg  ka  diiatatioOf  a  poaitivo  force,  but  pro* 
boUy  If  the  eowao  of  all  the  lihros  composing  the 
muscular  parietes  of  that  organ  were  beuer  known, 
this  apparent  anomaly  would  be  as  easily  explained 
as  the  rest. 

Still  less  could  it  have  been  supposed  possible  to 
confound  the  nervous  with  the  muscular  power  ;  and 
yet,  prior  to  the  time  of  Halkr,  no  clear  ideas  were 
entertained  of  the  distinction  beiwccu  them;  and, 
oven  in  laior  timo^  tlie  aui^iaa  baa  boon  involved  in 
nwh  petploslfy*  MuocnhriibaoanMdtoboipofcoB 
of  aa  oaly  nervoua  flbroi  on  a  laigo  scale ;  exhibiting 
diadnetly,  on  account  of  their  greater  magnitude, 
the  contractions  u  hich  were  presiuicd  to  take  place 
in  the  ultimate  fibres  of  the  nerves  during  their  ac> 
tion,  but  which  were  insensible  on  account  of  their 
mioutaness.  The  retraction  of  divided  nerves  ia 
dofltljr  m  oAct  ofMcmbwaooo  olattklty. 

lIL^NaaToin  AOiiier,  or  that  property  of 
nervous  system  by  which  it  receives  impressions 
made  on  one  part,  and  transmits  them  to  others,  is 

manilestod  in  several  ways,  i'irst,  by  exciting  mus- 
cular contractions.  'J'be  usual  mode  in  which  this 
occurs  is  seen  in  the  mu&cles  of  voluntary  motion, 
the  actions  of  which  are  detercnined  by  an  cHort  of 
the  iriHt  whidi  produces  an  impression  on  the  iicrvoi 
aoM  tOtbOMOrasclcsat  their  origin  in  the  aeoBohiim.t 
this  liptesrioB  is  propagated  along  these  aervet  to 
the  muscles  thcmt'clvcs,  where  it  appears  to  act  upon 
their  irritability  like  any  uUter  stimulus,  and  to  pro* 
ducc  their  contraction.  But  the  very  same  effect 
takes  place  qutta  independently  of  the  mind,  by  uo 
irritation  of  a  mechanical  or  chemical  nature  applied 
at  the  origin  of  the  nerves,  or  in  any  part  of  their 
course.  Thi^  conducting  power  in  the  nerves  may, 
bjr  iliceo  aioana«  be  called  intoaetaon  kog  after  too 
extiBetioa  of  aeBubfliiy,  and  nay  be  obaerved  evoA 

in  a  limb  removed  from  tht  l>ody  ;  fnr  muicnlar  con- 
tractions are  produced  ut  ii  by  uitLujUicul  irritation 
of  tlii!  (  nils  of  the  nerves  leading  to  those  noufcii  and 
atiU  more  reodi^M^^atvaAic  excitation,  i  be  coo  Urac- 
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Immi,  M«  not  w  itenHy  die  con- 
itiWM  i^cd     Ike  wmm  vhick 

in  Uiem,  in  Miweftwnce  of  th«  p«culur 
utwckf^mmt  of  ibeif  nenroa ;  but  ai  we 
afaull  hereafter  kh  1 1^ ,  ihc  conductiog  power  of  ibeM 
atnr«8  is  DO  less  laiA  Lhuu  in  ibe  tormcr.  Various 
■iimutj,  operatini;  tlirough  the  vediuD)  of  (he  nervous 
nratem.  Aiui  <Uief«At  a^ecdons  of  tlie  mind,  utTccc 
tae  motiona  of  the  keart  and  arteru!  >, :  u  i  ami  die 
nuMwlar  fibres  of  the  aliacBUry  caiwl ;  au  J  producv 
local  detarnuBatiottB  of  blood,  and  increased  vascular 
«eti<»M  of  particuJar  parts.   S«oopdi]r*  dwre  are  ««• 
tiaos  ofMratiooa,  such  as  secreliai»  coaduetod  in  the 
nittutar  mtares  of  tlie  bod^  by  mmm  that^iniisely 
oar  co^izaace,  whicb  ~ 
by  cMakk  iirilMioM 
Bttt  the  mod*  ia 
erted  is  reserved  for  future  discussion.   Thirdly,  aa« 
other,  and  no  less  im^tant  effect  of  nervous  action 
is  the  production  of  «ensat>oo.    An  iiripres»ion  made 
upon  the  sentkot  extremity  of  a  nerre  is  propaguled 
to  the  sensoriuoit  when  it  produces  other  change*, 
imniediatelj  followed  by  that  aff'ixiion  of  the  sentient 
principle,  accompanied  hy  coQ&ctousni.-!)ii,  n-hich  wc 
'  m.   This  Uuter  class  of  effects  wc  shall 
already  stated,  tu  a  power  diistinet  horn  the 
aod  wUah  we  bsve  called  the  scasoriai 
r,  aoHiBg  the  eflocu  resulting  froat 
tf  dMae  which  arise  from  thceWM* 
to  very  remote  parts,  wiiM 
~  by  nerves,  Bast  not  ha 
Thay  ara  nsaally  comprehended  under  the 
title  of  the  etfects  of  sympathy.    In  some  c^c»  ihc 
nervous  coauniaaicatioos  may  be  traced ;  in  oiiiers, 
it  appear*  to  take  place  tJuoiigh  the  tnediom  of  tlie 
centraJ  parts  of  the  nervous  system,  tliat  is,  the  brain 
and  spinal  inarroM'.    In  proportion  as  the  anatomy 
of  the  oervuiu  uyUMta  has  b«en  oiore  accurately  ex- 
plored, the  fonaer  appear  to  be  more  numerous ; 
though  there  are  still  a  great  number  of  cases  which 
can  only  be  explained  on  the  latter  suppiwition. 

Ib  what  my  this  fNop^ttioo  of  impHnimii  bj 
l8w  aarwa  k  afcctad^  w  w  whoMy  ignoeant.  The 
cdaiitar  vU^ahiBh  thayare  tranamiiteJ  along  the 
wfadauBa  af  Madnntenon,  bears  a  greater  rucm- 
blance  to  the  transmiisioo  of  the  electric  agency 
along  conducting  wires,  than  to  any  other  fact  wc  are 
acquainted  with  in  nature:  and  on  the  itrcngih  of 
this  analogy  the  nervous  influence  itself  has  often 
bcxr.  iiii.i  eivedtobeoi  in  lIli  triral  nature.  In  those 
hihes  which  exhibit  poivc-r<ul  electrical  phenomena, 
aa  the  torpedo,  gymooius^  and  siinrus,  tho  organs 
appropriated  to  the  ptodaotion  of  that*  cibM,  ase 
supplied  with  an  aaaoHW  mass  of  aatiM^  dwirlag 
alearly  the  important  pnl  ivbkh  tba  Mmai  iailii, 
aaoe  ^lays  in  these  phaoMMM.  Tha  ptoeema  aT 
taatatuM  aia  daMarbad  wWcn  the  nervous  commuoi- 
catloiM  batwaea  Ibe  sectetiBg  organ  ood  tJie  brain 
are  intercepted  by  the  divi?;Ic  i  nf  the  nurvr., ,  hut  in 
the  case  of  the  irtonaach,  th*  natural  pron  _h  ot  di- 
gestion i.'  rt?.,ijn'e[l  'Ah.t:!  [:a!vnriic  clrutrici'v  :s  trans- 

nhted  t^^^li^:^l  ihiosc  portions  of  tho  ncrvcs  which  r«- 
msHi  n  nnf  cu  i  with  the  stomach.  As  Voltaic  eieo- 
thcity  is  ioiown  to  pradttw  rhi  iiiiial  chaiHaa  in  the 


ceived  that  tb*  ebaakil  tha^|M  oooskhathig  i 
tioo  wera  ia  lib*  aaiMr  aiwiadi  by  alactiKi^t  of  ' 

which  the  nersft  veM  dw  CNAkMNi.  Sucb  aMth* 
principal  arguawBla  broivbl  Ibrwd  fai  fnpoartof 

ilw  identity  of  the  nervous  and  the  electrical  ueo- 
cies :  a  bypoihesis  which  was  firat  advanced  by  Valli 

at  the  period  vih.  th;  effects  of  Gulvuni»a>  on  the 
aiuscle»,  ur  aniiu^  t-uctricity,  as  it  was  then  called, 
began  toengLige  the  ultcntion  of  the  phiIoM>phieworld. 
We  lihall  have  occasion  to  revert  to  thi«  theory  in  the 
sequel. 

rh«  nervous,  like  the  other  animal  powers,  is  de.  Oipoixa. 
pendant  on  a  certain  ntechantoal  and  rbwiiicsl  con*  ^  ^l,^."' 
stitution  of  the  oigau  which  exercise  it.  AnatocnisU 
are  not  agratAtt  to  tbe 'minute  and  ultimate  struc- 
tyn  of  aamtia  aattar.  £ajra«baBdI«aaweBhaak 
oooiMafcd  it  at  VMCular,  aa  opiaioa  to  irhicb  Hallet 
•ubecribefl;  but  Albinus  denies  die  vascularity  of  the 
medullary  substance,  as  neither  apparent  by  the  mi> 
croscope,  nor  by  i!ic  evidence  ot  injections.  De  la 
Torre  aj>s>ert^  that  it  coubisls  of  a  luaat  of  inntuaer- 
able  tranjiparent  globule.''  swimming  in  a  diaphanous 
fluid  ;  and  thai  these  globules  are  larger  in  the  brain 
th  an  it)  the  i>pniul  marrow.  I'roclioiika  describes  tlie 
same  globular  struaure,  which  be  represents  as  unit» 
ed  by  a  transparent  elastic  cellular  roerabraike,  dia> 
Msad  ia  fibres.  iVIonro  first  thougbt  thesa  fibiW  M 
ba  cewraiuted,  but  sHerwards  suqicctad  «H|W  apti*  . 
od  deemtkoD.  Footaaa  fouad  tbe  niiniiw  ta  ba  «aa- 
pMcd  or  a  ouabar  af  ntnata  cgrUadan,  aaamlngly 
composed  of  a  palUclib  and  partly  filled  with  a  trans- 
parent  gelatboos  hnnMur.  and  with  small  unequa] 
globules.  Sir  Everard  Home  describes  the  optic 
nerves  of  a  horse  "composed  of  two  parts,  one 
opaque,  and  the  other  tratuiparent,  forming  iibr.jj  nt' 
a  peculiar  kind,  unlike  those  of  any  other  part  of  ihc 
body.  Their  course  i^  curious,  tor  they  appear  to 
be  constantly  passing  from  one  liasciculus  to  another, 
so  as  to  coonect  all  tho  diifesent  fasciculi  together 
by  a  mixture  of  fibres.    This  is  diff^ent  fiwa  tha 


course  of  the  blood-veasols,  lympbatiotk  or  aiwadv 
iMii  (ba  oaJlx  thiiif  lieiUwr  M  it  ip  n  «ha  ftr- 
Wtian  «r  aarimw  ^^mmK  wbiek  laadt  ts  tba  idn 


of  its  answering  an  esseotlfel  j 

functions  of  the  nerves." 

''Vhatever  be  tho  peculiar  organir.ution  from  which  Conditiosi 
sutli  astonishing  effects  result,  we  may  at  least  be '*S"hii«fc» 
ai*ured  that  the  following  conditions  are  requisite 
tor  (h«3ir  appearance :  uiMii«ly,  a  certain  continuity 
of  nervous  substance,  freedom  from  pressure,  and  the 
Qootinued  supply  of  arterial  blood.  With  respect  to 
the  first  of  these  conditions,  however,  tbe  experi* 
menu  of  Dr  Philip  and  of  Mr  Brodia,  tlia  ratutedf 
which  are  staled  in  tbe  Ph^MvAieA  Tmaae^uu 
Wt  UM,  wviiIdaaMi  lo  Am  tlMt  4e  OMre  divi- 
rion  of  a  nana*  IT  the  eat  ande  an  not  above  a 
quarter  of  an  inch  asunder,  in  not  sufiicient  to  inter- 
rupt the  transmission  of  that  poruou  ol  nervous  in- 
fluence v.'.[\i  which  the  secretion*  are  concerned.  It 
is  to  bt  ijup<;ii  that  the  prosecution  of  tilis  curioua 
and  imporuint  discovery  will  throw  kiune  Ugbt  OB 
the  mysterious  pature  of  nervous  agency. 
Aa  the  nerves,  in  warm<hIooded  animals,  lose  their  Sourc««  of 

Cir  ia  a  my  abort  tiaaa  after  tbey  an  iiolaiad^lf*"* 
dw  ntt  «f  iho  MiiMit  fe  hM  ban  aatnnlly 
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conceived  thtt  tbcy  dfififC  •  wpply  of  power  fzoa 
'Ibe  large  ceolctl  IBMIW  COOIlituting  the  brnin  ni 
■ptnal  nnttowi  when  It  mqr  to  mppoied  to  be  pre- 
pared and  eM>orated,  in  a  manner  aomewhat  analo- 
gous to  lliL-  [trocL-i*  (if  stcri-ndii.  It  iim  hien  fur. 
ihc-r  im.iirhifil,  lliat  this  power  wns  euimble  of  buing 
acninnil.itcf)  in  ilic  brain  and  spinal  marrow,  forming 
B  kin<l  nt'  stock  or  (jerpetual  •mirce,  to  »iipplv  the 
I'xprnditiiro  tbiit  taUf*  placi'  by  ibo  si'ViTjil  ultvcs, 
which  conduct  it  oil'.  Prochaska,  oi>  \hf  otber 
hand,  thinks  that  the  nervous  power  is  gt  nrr.ited 
throughout  the  whole  extent  of  the  oerroua  (jsteni, 
BO  that  every  part  derive*  from  iu  < 
«ioiWj  IImi  caiiM  of  ita  lift  uid 
m  flMla  in  Ihtvnr  of  «idi  tido  of  the  i 
tbe  ralrteot  it  ttill  imahed  ia 
ilty. 

IV.— SEXSORtAi.  Powrr,  is  manilestcil  in  the  pro- 
duction ot  ^^_llSRtion  nnd  vobtion.  Tlicse  effects, 
when  they  occur  in  oiir.-clvcs,  »o  know  bv  ron^cious- 
rrsf,  bill  in  other  animrJ-  Wf  cui)  only  infrr  ihrir 
prewnce  by  the  voluntary  actions  to  which  they  give 
rice ;  that  is,  by  the  well-marked  cxprcssiona  M  pain 
or  pleoMie,  and  by  the  coatracUon  of  certain  muclca« 
with  tbe  evident  inteotiena  ef  gr^uityiug  ootMiol  Hf 
pcdlM»  or  of  wroidiBff  or  rgmoving  what  ooCMion* 
'pebi.  The  term  4i(M«M%hia been  Vied  bjoodoni 
wffitffa  wilb  greet  fartited^  ae  cspieiain^  feocnlly 
the  eapecitjr  oTbelnf^  affecled  by  impraMioot.  Thai 
Bichat  »peak>  of  or-i^nic  sensibility  as  contradistin- 
guished from  animal  sensibility.  Hut  the  extension 
of  this  term  to  nny  property  ibat  ilnis  mil  involve 
•etwation  attrndcil  witli  cousiciuutjucss,  is  tuu  inilcti- 
Dite,  and  tendii  to  introduce  a  confusion  of  ideas 
The  nervous  and  sensorial  powers,  though  in  thcm- 
aeivea  perfectly  distinct,  had,  in  general,  been  con- 
foundcil  together  by  physiologists.  Lo  Galloia  wet 
tlic  first  who  pointed  out  the  difference  between 
them ;  but  their  distinctive  character*  be«e  been  moM 
oioBii^  verked  by  Di;  Philip  m  hia  JaytrAneirtef 
Jnparjf  into  Me  lam  ^tkt  Vital  Fumtiotu;  •  worit 
wnfcfi  haa  opened  new  and  important  views  fn 
tliis  ilcpartmi-iil  of  pli)  siotopicul  hcitnce.  He  lias 
brougbt  L-viJci>ce  lu  sliow  llmt  tlivsc  two  iiyi>tems 
lio  not  liilTi  r  less  from  each  other  than  they  do  from 
the  muscular  system.  It  appears  from  hi?  ohser- 
vations,  that  after  the  destruction  of  ibe  f-cnsorial 
power,  the  nervous  power  is  still  cat>ablo  of  perform- 
11^  ita  other  functions,  althoii^  »  can  ae  leiifar 
excite  sensation,  becaitte  tbe  power  on  which  sensa- 
tion depends  no  longer  *»hU,  Thi*  happena,  as  we 
riiaU  nftciwaidB  hew  ecMHrian  to  notice,  et  the  ia- 
ettnt  of  death. 

The  power  of  eenaation  is  called  into  action  hy 
fanpretMona  conveyed  along  the  nerves  :  and  the 
nerves  appear  to  l)u  ttif  only  medium  iliroiij^b  which 
these  impressions  can  ruatb  tlio&e  parts  of  tiu'  ner- 
vous systtm,  on  tiif  cliunffi's  of  which  ^criMtion  de- 
pends. It  lia*'',  however,  been  a5>icrt<.i],  tliat  other 
parts,  besides  tho  nerves,  arc  endoweil  with  this 

Ker.    It'  U  allied,  for  rastanco,  that  muscular 
!•  are  eoMiMei,  oecattie  the  sensation  aceeoipany- 
inf  SHiaailar  eoatraetion  is  diiibrent  from  tmt  ef 
i;aBilbevivo 


ed  with  peeollar  pnb.  war<»^ 
the  power  ef  etcMag  aoatatloB  to  twy  niWe  In 

the  nerves  of  the  Mine  part,  according  to  tbe  affeo- 
tions  of  that  part.  lacreaaed  determinatioo  of  blood 
to  any  orgun  generally  augments  its  senaibilhy.  In- 
flammaiioi)  exults  it  iu  a  still  more  remarkable  de- 
gree. Ko  that  parts  usually  insenaible,  as  the  bonea, 
iLiiclou.-i,  anil  h»ament»,  become  exquisitely  tensiWe 
ill  mail)  ^tale»  of  di^en-'e.  Ihe  marrow  of  cylindri- 
cal bones  appears,  under  ordinary  circumstances,  to 
poMeas  very  little  sensibility,  as  ii  seen  in  ampulii> 
tioaa  I  but  in  other  atatea^  it  heeomoa  higbljr  aea- 
eiUo  t  and,  if  JnHatiaD  be  applied  hi  particular 
vtftt  aB'bf  {WMMfe  ever  n  aartain  OKtaal  of  um» 
row,  tbe  meat  aeale  pain  Ii  lanMdialofy  Alt.  TboM 
variations  will  eaplaia  the  diflineaen  IM  even 
traricty  of  statement*  that  have  been  made  by  diibr* 
cnt  ]iby«iologi»ts  on  this  subject.  Tlie  j^reater  num- 
ber of  cxperimcntalistii  huvi:  denied  that  it  possmsed 
any  sensibility.  Duvomey  and  liicliat,  on  the  other 
hand,  represent  it  as  hiphly  sensible.  IJerlard  re- 
marks, tlint  wo  cnnnot  dru«-  any  correct  inference 
from  what  happetM  in  amputation,  because  tlic  in- 
tense pain  suffered  during  the  tection  of  the  sofi 

Iiarts,  has  rendered  tbe  animal  scarcely  sensible  to  a 
esser  degree  of  pain  immediately  succeeding :  bal 
that,  if  the  operation  be  •uapcnded  natil  this  first  ia. 

Eion  ha*  in  a  great  mewiana  lahridadj  aa^  ~ 
done  to  the  marrow  will  be 
,  pears,  intlcetf,  that  ditreiant 
diliernit  powers  of  excltinj:  scnmtion :  but  the  con- 
»iUeratiun  ut  ibiit  subject  involvett  the  discussion  of 
a  previous  question  of  great  interest,  and  on  which 
*ome  light  ha*  been  thrown  by  recent  diacuverio*. 

File  nervous  power  i»  manifested,       e  have  al-  PM 
ready  stated,  by  the  transmission  of  'mpreMJOus. jP^'ofJSf' 
Some  of  these  impressions,  arising  from  tbe  remote  fncm 
extremities  of  the  nerve*,  are  connived  to  tbe  aca- 
■orinm,  and  produce  •eatatien »  otaen  originate  la 
iheaeaMMiaai,  being  eiMtwqiient  tm  acta  of  voUtioa, 
and  are  tmomltled  lo  tbe  anacla*.  With  rc^gard 
to  these  precewW/  which  take  place  in  oppoaite  di< 
rections,  tbe  fbllowin^r  quet^tions  may  Iw  ukedi~ 
Are  the  itnpre«sions,  us  far  as  refjards  the  nerves,  in 
both  cii&ti>  of  tlie  same  kind,  and  modified  only  by 
the  structure  of  the  organs  of  sense,  of  that  part  of 
the  reniorium  witlt  which  the  nerve*  communicate, 
and  of  the  particular  muscles  in  which  they  termi- 
nate :  or,  are  tlie  impressions  modified  by  difference* 
ia  the  *tructure  of  tbe  nerves,  which  are  tbe  vehicle* 
of  their  transmission  i    Or,  in  other  wordt^  are  all 
nervous  filaments  alike  in  functioOtl 
tag,  like  ekctrie  ceodaoton!,  the  i 
a*  dicj  receive  hi  In  putiiDalar,  can  tbe 
nerve,  or  nervous  filameM,  tnUMaait  both  Uada  nf 
impresHons,  namely,  tho*e  of  sensation  and  of  vdt 
tioii  :  and,  if  they  can,  do  these  impre  m  m  ,  v  hich 
pass  in  opposite  directions,  ever  cla>h  autl  uuerfere 
with  one  another;  or  do  they  cru'-s  one  another, 
without  collision,  like  the  raj's  ol  light  through  » 
lens  ?    Or,  arc  there  two  seta  of  fibres,  tlie  ono  for 
sensation,  and  the  other  for  motion,  as  there  are 
•vein*  and  arteries  for  the  transmtscion  of  blood  in 
oppotite  dtreetioa*  i   The  obtervatiena  wliich 
iiM  «o  hare  MggHtBd  ^  lattw  J 
>  1 
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from  cue<  of  partial  paralytii  of  a  limbj  in  which 
'liie  poircr  of  motioa  (^aint,  although  that  of  ««n- 
Mtiott  Moat.  Some  «sp«riiQenU  of  Araemuia'a.  in 
irhieb  unw  that  Ind  beoa  divided,  and  bad  noii* 
(ancMiljr  feanlted,  trcrefbond  lo  iiwe  ttamnd.  t' 
power  of  tll»  vduntarj  ezcitaaMnt  of  the  m 
but  to  have  permuently  tort  the  power  of  produei 
aensation,  shoired  the  po8jibility  of  a  leparatioii 

these-  two  funrtiniis. 

Tlie  lioetrnio  of  liarc  btinj;  two  sets  of  nerTea 
appropriatptl  tr>  ttit^jL'  rc-jicclivc  oliicc!-,  liu  1  bicn 
tauf;lil,  in  r!iL'  iiil  u-.L-y  n(  ihi;  scit-acf,  1j\  Cr,>>^slraiiis 
and  Ml  roplnlM*  ;  avid  Cilpii  wa«  inclini'd  to  adopt 
the  samo  opinion,  troiu  ab«4!rving  that  bodi  in  the 
tongue  and  in  the  eye,  the  nervt!«  supplyitsi^  i\\csc 
atgna  are  of  two  Icindi*  Galen,  bowevcr,  aocnum- 
dd  for  the  wianaiy  io  oaM«  of  paraljais,  by  saying, 
that  aoreater  mrrow  power  is  nocenirjr  for  motioa 
Ihm  fyt  KniaitioB  t  M  that  suflicteal  m^ht  renaia 
fbr  the  latter,  when  it  wm  iaadequale  to  the  foipittr 
Ibaetkm.  Hallet  and  SaoTagcf  have  h«th  aub* 
scribed  to  tht«  doctriDe,  and  the  consequences  da* 
duced  from  it.  Dr  Philip  thinks  we  must  admit  that 
the  (juf.dles  of  nerves  gninfi;  ii.rccily  ti-jiii  the  brain 
or  ^pin«l  uiarrok«  to  nny  pirt  ot  tliL-  body,  contain 
narvci  of  two  descriptions,  mif  set  iul.ipti  d  to  con- 
»ey  the  dictates  of  tliv.-  »  tlvj  otlu  r  to  conviy  i'.n- 
preMlons  from  the  part  n  (he  HLn-oriuni.  I'tiis  he 
lhinl(»,  more  probable  than  iliut  impri.ssionH  move 
backwards  and  forwards  in  actna  ly  the  i.mic  chaa- 
«cl«.  One  of  these  opinions  must  be  correct.  If 
the  former  is  so,  there  is  no  difficultj  in  accounting 
tot  the  feeling  being  lost  a^  tba  pomr  of  OMtion 

IntT 


lively  from  the  anterior  and  from  the  pokterior  fasci-  Phyaali^. 
cuii  of  the  spinal  marrow,  ore  exceetlin^ily  different,^ 
has  been  proved  by  an  experiment  of  Mr  Bell'i,  of 
which  he  gives  the  foUaanng  account.    Former  re> 
th*  acarchcs  hud  led  liim  to  nupect  that  llie  fnaotioaa  of 
ludlai^   tbeee  two  portiona  of  the  fpiaol  flaarrow  amtv  dlfln- 
doehg  ant.    He  foind  that  ^jutf  done  lo-the  mlailar 
aen  S  portion  eoaruhad  the  anitdal'moire  oirtamlj  than  in- 


ndeed,  jtfaew  phcai 
to  go  BOoae  waj  towardt  proviiw 
the  (bnaer  opinion.   Mr  Cbarie*  Bell,  alto,  w  « 

opinion  that  the  nerve*  which  we  trace  in  tJje  bodj 
are  not  single  nerves,  posiKssing  various  pnwers,  bat 
bundles  of  dificrent  niTVes,  the  fil.um  nt'i  of  which 
are  united  for  the  convcnimre  ot"  ilisUibution,  but 
which  Eire  di«Unct  in  their  olfici.',  aa  well  as  in  l)ii;ir 
origin.  "  It  i«  remnrkahli',"  Iil-  otwervcs,  that  an 
impression  mailo  on  two  (Jilll:rciU  OltvlS  of  8LI1SC, 
though  witli  (iie  s&tue  instrument,  will  produce  two 
distinct  aensations  ;  and  tlie  ideas  rc'»ultiii^  will 
eidy  have  relation  to  the  organ  affectad.  There 
•re  flrav  hiadi  of  papillc  on  the  tonguoi  hot  triih 
tsro  of  those  only  ira  havo  to  do  at  preaent  Of 
thaoe.  the  papilba  of  on*  Und  form  tba  teat  of 
the  sense  of  taato ;  the  Other  papilbe^  mere  niuaoiow 
and  smaller,  rcflemble  the  extnMiiitiee  of  the  newaa 
in  the  common  ■<Vin,  and  are  the  organs  of  touch  in 
the  tonguf.  When  I  take  a  sharp  steel  point,  and 
touch  one  of  thoc  papiilir,  I  loci  thi-  sharpness. 
The  sense  of  toneh  informs  ma  itt  ihu  iiiape  of  the 
instrument.  When  I  touch  a  papilla  of  tOKte,  I  have 
no  sensation  <iimih)r  to  the  former.  I  do  not  know 
tliat  a  poifit  t  jof  lius  the  tongue,  but  I  am  sensible 
of  a  metatlic  ta^te,  and  the  sensation  poMea  bacit- 
ward  on  tlie  tongue."  Richerand  itato*  iome  OX* 
IMtrinciMa  which  be  made  oo  don  fiom  whidt  it 
■ppeaia  that  die  Anictiona  of  the  diftiont  norvca  aoat 
to  the  tongue  are  widely  diftraat.  (Bkm*  de  Pfy- 
liotof^e.  T.  IT.  p.  66',  8th  edition.) 

Tl  af  the  functions  of  the  dilTi n  r.t  srrs  of  filaments 
compo&iog  the  spinal  nerves,  and  wtnch  arise  respec* 


rtainlj  i 

jury  dose  to  tbo  posterior  portion  :  but  it  <a  .  il  fK- 
cult  10  make  the  experiment  without  injum;^  uuih 
portion!^.  Hut  on  considering  that  the  spmal  ncrvea 
have  a  double  root,  and  heiog  of  opinion  ihat  the 
properties  of  the  ncrveb  are  derived  fron)  their  <  n- 
nexion'j  with  the  parl.s  of  the  brain,  he  thongiit  liiia 
an  opporlunity  of  piitltnL.'  that  opinion  lo  the  te&t  of 
experiment,  and  of  proving  at  the  same  time  that 
nerves  of  dilFcrcnt  endowments  were  in  the  samo 
cord,  and  inclosed  in  the  same  sheath.  On  lajiag 
ban  the  roott  of  the  spinal  nerves,  be  found  that  bo 
could  cut  across  the  poatcrior  ftseioulua  of  oarvaa^ 
which  took  ita  origin  frost  the  posterior  postioB  «f 
thespjnal  mnow,  without  convulsing  the  mnaclea 
of  tba  back  t  but  diat  on  touching  the  anterior  ftacU 
cuius  with  the  point  of  the  knife,  the  HIMchiaof  tbs 
back  were  immediatety  convniKeff. 

In  a  paper  published  in  the  riii/cJtoi>fi!cal  TVofl** Originil 
ac:io::.\  fur  I  s'il,  Mr  Ikli  considers  the  nerves  as dis-""* 
tiiiguisli.  d.  Irom  their  funetioiis,  into  two  cl«sse8  ;  tlic'^'^'^Jp^ 
out  toaiposing  what  he  cal.t.  the  original  or  byminetri-  KstvsSi 
cal  system,  and  the  other  the  superadded  or  irregular 
system.    The  former  are  more  expressly  provid^  for 
the  purposes  of  sensation  and  lofiontotian.    In  ani' 
mala  whero  these  functions  are  not  cootplicatod 
ifitb  those  af  dretdatlao  and  respiration  by  oeotial 
are  very  aioipie,  con«iKiiiigi  ' 


If  of  two  ooidl^  ruoDhig  the  wbde  lengtlt  of  tbo 
body*  aad  ghriag  off  lateral  branches  to  the  several 
dtvWoni  ofwhidi  their  annulated  frame  is  composed. 

Tills  is  (he  case  with  insects,  and  with  moi>t  of  the 
vermes.  As  we  ascend  to  the  higher  oriicrii  of  ani- 
mai-,  we  find  a  greater  complication  of  funci. 
aud  agrtiuler  iiitriciicy  of  nervous  connexions,  arising 
from  the  necessity  of  establishing  extensive  links  of 
association  between  the  organs  tliat  perform  these 
additional  functions.  Hence  the  second  clasis  of 
nerves  arc  provided,  which  crossing  the  former  in  a 
variety  ot  ilirections,  and  occasionally  iMUtlag  with 
them,  gives  rise  to  the  iatrieaey  aad  apparent  con- 


fiiaMMi,  m  wUch  the  aoitomy  of  the  nervous  system 
baaUlfaotto  been  involved.   The  aervM  belonging 


ta  At  first  class  may  be  distingubhed  tn  the  human 
body  as  forming  the  orif^inal  system,  if  abstraction 
bo  made  of  ail  the  superadded  nerves.  I'he  nerves 
of  the  spine,  the  tenth  or  sub  occipital  nerve,  and 
the  6fl.h  or  trigcroinas  of  tho  system  ot  VVilli.^,  con- 
stitute this  system.  All  ihei-e  nerves  uj^ree  in  the 
following  essential  circumstances :  they  have  all 
double  origins;  they  have  all  ganglia  on  one  of 
tbeir  rooU;  they  go  out  laterally  to  certain  dhd* 
sions  of  the  body ;  they  do  not  interfere  to  nailo 
the  divisions  of  the  flnaw  t  they  are  all  ainaea- 
lar  nerval^  ordoripg  Ao  tolwitary  motiona  of  thn 
AaoWf  Ibmr  tn  all  oiqiirilely  aansMe,  and 
•ouvco  of  the  oomnion  sensibility  of  the  tntfteea  of 
tJie  body  ^^'!^cn  accurately  reprcscnler!  on  pa- 
per, they  ore  »eea  lo  pervade  every  pan ;  no  part  is 
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Iriihont  them ;  and  yet  ikey  are  ^naneuical  and 
iple,  ai  the  aarres  of  the  loirar  aaktal*.   On  the 
other  hand,  the  auwm  «U«h  tbe  iaienial 

argana  of  respiratHM  widi  <be  Mntibiytin  of  noaoM 

parti,  and  with  the  respiratory  aUtclNb  iUV  dialia> 
guiuhcd  from  I  he  former  by  their  oot  ariikig  from 
double  rooU,  and  having  nO(;anglia  n  il  ir  i  i  ;  )i  ^ 
they  come  oS  i'tom  the  medulla  obtoii'^  uu  jiui  u^^'icr 
part  of  the  tpioal  narrow;  aad  from  i:  :  ^  i  i^in,  iht;y 
diverge  to  those  teveral  remota  paru  of  tbe  frame, 
which  are  coaabtned  in  the  ■ntiaoa  «f  rMfumtioii. 
tftba  MTvii  be  expoicd  ta  •  iifing  «iU«Mk  (hoaa  of 
thefflnMrdaia  ubaiit  the  U^mm  degiw  «f  eeoai. 
bility  ;  while.  On  the  cOQtraryj  thoM  of  tbe^NCMd 
are  comparatively  ao  little  sen«ible,  a*  to  be  iimiie^ 
diately  dittinguishod  :  in  to  nnuh  tlut  ihc  quiescence 
of  the  animal  mggcsts  u  doubt  whetlicr  thty  be  st-n- 
tiblc  in  any  degree  whutever.  If  the  tifib  pair,  and 
the  poriio  dura  of  the  sewnili,  be  both  exposed  oa 
the  face  of  a  living  animal,  there  will  not  remain  the 
itjghtoit  doabt  kk  the  mind  of  the  experimrnter, 
vbieb  of  theaa  intiin  bestows  lensibilitjf.  If  ihc 
nerve  of  the  first  data  be  divided*  tba  akin  end  oeU 
lular  substance  are  deprived  oT  aemibility ;  but  Ibe 
division  of  nerves  not  belon<^ing  to  this  cU^  doc» 
not  at  all  deprive  the  parti  of  their  sensibility  to  ex- 
ternal impreivsion.  There  is  a'ao  a  >vide  dintinction 
in  their  powers  of  esciuug  tlie  m«ucks.  Tbe  slight- 
est touch  on  tbeportio  dura  convulses  the  muscles 
«f  tbe  <iuic,  but  tbe  animal  f  ivea  no  sign  of  pain : 
whibk  by  mem  ef  ibe'bnMkes  of  the  fifth  pair, 
which,  if  touched,  gtvB  |i«e(  paia»  it  ia  difietilt  to 
produce  any  degree  eTeetioa  is  tbe  ■iiuelai. 

The  braio  has,  from  the  earliest  titnes.  been  re- 
garded as  the  organ  chiefly  connected  with  the  af- 
fections of  the  kuiitieut  and  intelligent  princi|ilu. 
Galen  taught  that  the  governing  spirit  refides  in  the 
biain,  and  is  especially  contained  in  the  ventricles, 
wbere  it  acts  apon  tbe  nerves  at  their  origin  3  ior,  on 

2eniiw  them,  he  observeii  (be  spirit  eacapes,  and 
taa&ul ia innadiaie^  deprived  «f  eanaalioit  and 
vetioo.  Tbe  imnwdiaie  aeit  ef  MBcatieB  ifipeini 
to  be  confined  to  a  particular  portion  of  tbe  orrvoua 

rtem :  and  (ibscrvation  and  experiment  concur  ia 
wing  that  this  portion  is  restricted  to  much  nar- 
tower  limits  than  was  i'ortuerly  imagined.  It  cer- 
lajnly  doca  eot  extend  to  the  great  nia^a  uf  the  he- 
■ti^ilierca  of  tbe  brain  :  for  these  may  be  wounded, 
or  oveo  whollj  ranioved,  in  a  livinc  animal,  without 
tiqr  iadieaika  of  aiiftcbif.  Beth  LoGaUoii  and  Ur 
Fbllfp  removed  by  atteoaHivo  dioao  tbe  wbelo  ef  tbe 
upper  and  anterior  parts  of  the  brain,  without  afFccl- 
'wu[  the  uusclui  of  voluntary  motion,  or  apparently 
^)vii  ^-  any  pain.  The  knlle  excited  ti>e&c  actions 
only  when  it  approached  the  origin  of  the  nerve*,  and 
the  spinal  marrow.  The  part  which  performs  the 
office  of  the  scoaorium,  that  is,  whose  diaoges  are 
tbe  iutcmediate  link*  bttwceo  the  perdpient  sout 
and  tbe  material  body*  anpaan  to  difcr  in  diferaot 
aaimab.  'In  mm,  and  toe  tribee  of  BMmiHoKa  moat 

allieJ  l  <  h'lm  in  strut  turc,  it  is  chiefly  situated  In  the 

sieo'i.'/Vij  tjbi.:irii:a:a  and  upper  portion  of  the  spinal 
Jnarrow,  at  ttiu  origin  of  the  principal  in  rve-;  ol  tile 

eraus  of  tense,  and  of  their  miiadas.  la  pioportioa 
~  la  ite  infiNiar  «dM%  b  acMtio  btt 


more  diffused  over  tbe  upper  portions  of  the  spioai  ^I^Mivw 
marrow ;  bat  ia  no  case  does  it  belong  to  ao^  fg^^mi^tm 
om  point,  being  alwaye  diffiiaed  over  ncartaoi  oi^ 
taoi  of  medoOaij  amttar* 

It  is  alio  geoerallly  beli««ed»  aad  Lo  Galhiia  pro-sadtfVdl. 
fesses  to  be  of  this  opiniofi,  tbat  the  power  of  deter>  ^ 
niiiiing  resides  exclusivuly  in  the  tiraln.  If  ,1  tiila- 
uiunder,  &ay»  he,  be  decjjui  iU  J  iii  ti;ij  tir?'  vertubra, 
it  continues  to  live  8c.  u;  ,il  (l.i>  s  ,  but  .uttiuuuli  the 
muticlcH  of  the  trunk  and  limbs  be  moved  with  a 
force  bufficient  for  all  the  purpoaet  of  pMt§resaive 
motion,  the  animal  remains  on  the  same  S{K>t,  and 
may  be  left  on  a  plate,  with  a  little  water*  vithevl 
liakof  iu  eacapiag.  On  eaawiaiag  ili  JWWWMtnta 
we  may  perceive  that  they  are  wiOwut  order,  and 
without  any  uppareiu  object.  The  feet  move,  each 
in  ditierunl  wayn,  Hithout  concert  ;  so  that,  li  any 
advance  happen  to  be  made  in  one  direction,  it  is 
presently  defeated  by  a  moveoteni  io  tlie  opposite 
quarter.  Tbe  same  remark  applies  to  decapiuted 
frogs :  they  are  no  lonfjger  capable  of  leaping :  or  H 
any  leaps  are  made>  it  ii  only  bf  •  aort  of  accident 
wbeo  tbeir  biad  lit|a  act  against  aagr  $aad  obstacle. 
When  placed  on  riwv  back,  they  occssionaliy  agitate 
their  limbs,  ac  if  from  a  dtsirc  tu  chaogo  their  si:  na- 
tion, but  they  rtaiain  us  tiiey  wire  placed,  Jioin 
their  incapacity  10  combine  tlic  movements  necessary 
for  that  purpose.  But  all  aniti.als  under  ihf»»  cir- 
cunutances  move  but  little,  unless  they  are  touched; 
and  this  is  readily  concei«able,  since  of  all  ihesensea 
the  touch  is  the  onl^  one  that  tomaiaa  to  transmit 
iatnnmainaa.  Oeoapiiatian  i*  aot  ooecMacy  Hoc  the 
oanibitioB  of  dieeo  pbeaomena  t  divirion  ef  the  spi> 
nal  marrow  wUl  present'iham,  and  afford  the  singular 
Spectacle  of  the  two  portions  of  the  haine  body  ani- 
mated by  different  principles  of  action,  each  having 
a  aennorial  existence  independent  of  the  other. 

Vet  many  actions  of  the  living  trunk  of  an  animal  Not  con- 
appear  to  be  governed  by  a  aort  of  instinct,  or  ob-  ^^^''^ 
&cur«  volitioo.  Guinea-p%t  aod  kittens,  after  thmr"^ 
have  laeoveNd  Irom  the  stupor  produoed  by  dacap^ 
latino,  Meqi  strongly  to  feci  pain  horn  tbe  wooad  In 
tbe  neck,  as  appears  by  the  alternate  motions  of 
tlteir  hind-feet  towards  that  part.  Sir  Gilbert  Diane 
reports  that  he  divided  tbe  kpiiial  marrow  in  a 
kitten  a  few  days  old,  by  cutting  it  across  at  ibencck' 
The  hind-paws  being  then  irritated  by  pricking  them, 
and  by  touching  them  with  a  hot  wire,  ihe  muscle* 
tugging  to  them  were  thrown  iato  contraction,  so 
an  to  pemlvoe  tbe  effMt  of  ritriokiag  fiomibeinjuiy. 
Tbe  aano  eftcta  were  obicrvvd  in  anotbac  kitten, 
after  the  bead  was  entirely  separated  from  the  body. 
In  repeating,'  thin  experiment  he  tbund  that  when  tlic 
£pli:al  m:iri;iv,  rill  lUr  iijgh  bclWeiMi  lucobar 

vertcbrte  and  the  os  sacrum,  the  posterior  extremi* 
tiea  no  longer  contracted,  but  the  tail  retained  ita 
aaosibility.  It  is  very  certain  that  birds  continue 
aot  only  to  live,  but  to  walk  and  run.  iur  some  iimo 
aAor  decapitatkm.  Tbe  katt  of  the  Eamnsnr  Caaii> 
modna,  wbo  aansed  bfaaadf  with  striking  off  the 

lu  atis  of  Ostriches  while  ihey  were  ri;Tinin^>  ;;rra*S  the 
ijircu?,  by  &hooting  at  thtm  arro^»i^  luiviji_;  li  cutting 
c-Jp'e,  are  well  known  :  these  anit)jiil>,  liiL-u^-h  hfuJ- 
less,  continued  to  run  aa  before,  and  reached  tlte  end 
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rkfL^Hagt-  have  obtained  similar  rcauHa  with  turlceyi,  codu, 
:ks  ;:ind  pigeon*.  A  frog  will  oAen  be  found, 
Mnne  hcium  after  it  has  been  decapitated,  •ittiii^  in 
ita  usual  posture,  and  extremely  fensiblc  to  any  in- 
jury inflicted  on  my  part  of  it.  Tiiis  experiment, 
however,  is  soB>rwbat  fallacious ;  for.  if  care  be  not 
taken,  great  part  of  the  medulla  oblongata  remains 
with  tbe  trunk,  after  the  operation.  It  u  wreil  known 
dot  ioMsM  wilt  nrfis*  for  mie  ttnw  the  loM  of  tha 
liMdi  isd  thit  tiM  trink  io  tuh  mot  *o«t  aqin. 
qvlTotmUy  bf  to  aetim  that  il  nprioi  tepmrtnof 
nnsBtion  tiM«alitioii(  ibr  llw  bntn  manimmhtt 
that  cla^s  is  iMit  situated  in  the  head,  bat  new  the 
oesophnyus.  Yet  in  many  of  the  rermes  these  Indt- 
c  it:  MS  .'ire  afforded  by  each  portion  into  which  the 
body  is  tiivided.  It  may  be  concluded  from  these 
MUl  Other  similar  fact*,  that  althoagli  in  the  larger 
animals  the  brain  ap)>ears  to  be  tiie  principal  tource 
and  seat  of  the  sensorial  powers,  yet  that  the  exer- 
oiae  of  these  power*  k  not  absduiely  confined  to 
dM  oigu,  but  exteadl^  fa  •  great  ntimber  of  ani* 
aials,  to  the  ^inal  namnr,  and  that  this  is  more  and 
more  the  oiM  W  W9  daweod  in  the  scale  of  animals. 
th  ef  JdMce  M  jH  existt  of  4he  dnrae  fa  wlnoh 
tfeii  atmtlon  tikw  plao*  fa  imb,  ■«!  m  «•  «bfi» 
— aly  precliide<l  ftwn  Mowfafafaf  it  by  t  j  «lwe»  «■* 
ptriment. 

nailrjrAa    Although  the  unity  of  the  power  of  perception  of 
*     .which  we  are  cnnacious,  natnrally  sogfjesis  the  Idea 


I  of  perfon 


ia«NS»- 


'of  SOino  c  nriil  organ  in  which  the  cnrrespondin; 
corporal  imprcAsioni!  may  be  united,  il  is  yet  obvious 
that  the  necessity  of  !iich  a  union  nt"  parts  due?  Jio; 
admit  of  proof ;  and  that  it  may  be  very  pMstbie  to 
eeoeeive  the  different  parts  of  the  scnsorhim  disse- 
minated  among  the  organs  at  considerable  i" 
from  each  other,  and  still  to  be  capable  of  j 
iMr  fanPtiMt^  provided  they  were  f 
ttmmiim90  iritB  web  other  by  nervow  t 

The  pbytieii^fcal  cortdUiem  ef  the  MAsorium  ne- 
cessary  for  tbe  exercise  of  the  senaorial  powers,  be> 
full  l\\c  jiroper  organization,  chemical  composttion, 
tuiil  u  rEijirialurc,  are  freedom  from  compre»ision,  and 
a  ti  ll  ii[i|ily  by  circulation  of  blood  having  tbe  ar- 
terial qualities.  Galen  had  proved  t^experiRient 
that  tbe  ligature  of  both  orotids  in  animals  pro- 
dnced  but  littie  inconvenieoce ;  the  circulation  being 
fa  that  eaee  kept  up  by  the  vertebral  arteries,  llicbe- 
nnd  succeeded  in  placing  a  UgMure  eround  these 
after  the  carotiM  had  btfs  iM,  m  a  dog. 
I  •  £nr  leomdi  th«  cHMmuM  of  lite 
total  imwrMpifaii  of  dwiifatfaD  fa  tho  famfa.  b 


artenes, 


ftintfng,  JStm  ttwmlkWmtn&tti$,  fa  Nho  mob. 
ner,  fVoa  the  MMto^  oTMeM  fa  the  bnoa.  The 

ioscnsibinty  which  <itipervenes  on  the  tnterruptien  tn 
respiration  is  owing  to  another  cauw,  namely,  the 
presence  of  venous  or  carbonized  blood  in  tlie  art  tries 
of  the  brain,  in  consequence  of  the  circulLitijiL'  Hurid 
being  prevented  from  undergoing;  tlii  umn..  ftaiuiary 
cbangM  in  the  lungs.  A  similar  loes  of  power  in 
the  spinal  marrow  is  the  oonsequenoe  of  deprivfaig  it 
of  its  ciroalating  Meed.  This  ii  ptroved  by  an  ex- 
periment of  Stenc^a,  fa  nliioh  tho  l^iog  of  the 
•tlhefim' 


effect  iuJ  been  coiDpIcteJy  j  roduced,  tbe  ligature  Phywsiafff' 
be  removed,  the  po«  i  r>  li  h  r  h  iiii n  and  motion  were^ 
gradually  recovered,  in  pruportion  an  the  circalatioit 
was  restored.  He  Ibund  aUo  that  the  nervous  and 
sen.sorial  powers  may  be  preserved  even  in  a  smaM 
portion  of  tbe  trunk  isolated  from  the  rest  of  the 
system,  by  keeping  tip  the  circulation  io  that  ■•r^ 
for  which  purpose,  the  mainteoani^  of  arttflcfafli^* 
aptmtoot  and  ptesioittdocoliatioB,  anfaditpeflaaUe> 
Boafeanoto  tbfafc  ibM  aaoh  fmrtloii  of  ^apiiiat 
PMl*MP  ia%bt  thoa  ba  taade  a  anantte  centre  of 
•aoaitnii  and  of  Ufe.  to  deaf,  Sir  Astlev  Coooer 


degf,  Sir  Astley  Cooper 
finnd  that  a  ligature  upon  the  aorta  produeod  oolf 
•l%ht  weakness  in  the  hinder  extremities. 

The  nuces.sity  of  a  renewal  of  blood  differs  consi- 
derably in  degree  in  different  classes  ofanlmal.'i.  The 
amphibia  are  well  known  to  be  remarkubly  tenacious 
of  lile,  in  all  it:i  lending  leaiuret.  Both  the  DorvoiiS 
and  the  sensorial  powers  remain  entire,  in  these  ani- 
amk,  for  a  considerable  time  af^er  the  heart  has  been 
taken  out,  and  tiie  vessels  drained  of  thoir  blood.  Il 
has  been  found,  iadced*  by  Dr  ^ilip.  that  an  ob- 
scure kind  of  eimfatioo  w  kept  up  in  the  capillary 
veasels,  sAar  their  oononnkaiiaii  wltb  tho  haarl  k 
fatare«]rted«  bat  it  apyeara.  nrobable  Ihat  etaa  tMa 
jwywihet  absulotioo,  or  rather  oscillation  of  fluids 
fa  dw  vaaoalsi  must  be  exhausted  in  a  much  shorter 
period  than  that  during  which  we  see  the  ncrvOtM 
functions  still  survive.  Circater  tenacity  of  life  exists 
11  : he  nervous  »y stems  of  anintals  iii  propsuii  n  iin 
(lu  V  are  young  :  and  it  appears  to  be  greater  in  the 
Etc!  i  ll  r  t'):iii  :n  the  larger  mamaialia.  The  bead  of 
a  rabbit,  when  severed  from  the  trunk,  shows  signs 
of  sensibility  by  th«  motion  of  the  eyes  and  jaws, 
which  latter  ore  repeatedly  opened  and  closed,  as  if 
vainly  gasping  for  breath.  Le  GaHois  observed,  in 
Mbl^  dacapitat^^catfy  dagrof  thair 

If  the  operoifaii  bo  pciftiMod  M  tbo  «nd  flf  Moaa 

days,  they  do  not  last  above  three  a«7ntttea  i  aod  fa 

rahDit-i  of  a  month  old,  they  cease  in  one  minute,  Of 
in  a  minute  itnd  a  half.  The  period  during  which  aaS' 
sibilily  remains  in  the  trunk  is  generally  less  than  in 
the  bead :  but  in  both  it  is  considerably  loogor  fa 
badnlii  ' 


V. — SocBBTiov,  and  other  organic  changes  uking  SKxeUta, 
place  in  the  living  body,  teply  a  ooosplex  aeriea  o*"'*'*^^'' 
operations,  which  tho  ptoaoM  sute  of  our  knowledge  p^^^' 
aferda  ua  pa  odaouoto  hmmio  of  analyafag  aathiMo* 
tilj.  ItiaaoooofciMaibot«afaipteiBeciaolfliipt». 


tron'of  aome  eC  the  ihaplar 

frnm  the  blood  ;  a  purpose  which  would  be  answered 
by  a  finer  set  of  vesaeia,  admitting  only  the  passa^^e 
of  tbe  thinner  portiom,  of  the  blood.  Such  a  process 
would,  therefore,  imply  only  the  mechanical  agents 
and  fnrcf-s  ciinct'rricci  in  [he  circulation,  and  the  or- 
gflatzation  of  tome  of  the  secreting  organs  appe«n 
well  adapted  to  this  simple  object.  Tbe  existence  of 
mimter  seriea  of  caplllai7  eeoMiaiB  these  organ*  hoa 
been  established  by  an  ospOilBaent  ef  Blealood'ab 


irnrtabnMiaoOBMfaiPadbvtON  trikofahOWdb  through  the  ■esenterie  ertee 
MriarMrtoTlhiM.  Lo  Gdb^  •  Mvdf  M»«ftreot»)r  oefaored  Aeids,  aod 
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r  from  those  admitting  the 


njnaiasf  veaeU  of  a  diffvTcnt  or 

thicker  fluid  ;  and  the  ir  iM  i  se  could  hi-  traced  as 
the;  arose  tVotn  the  niixiutu  arteries,  and  terminated 
intba  vein;.  I$ut  this  explanation  can  apply  but  to 
very  few  of  the  animal  secretion*  ;  aince  by  far  the 
greater  number  exhibit  changes  of  chemical  compo* 

•Uioo  qiiii*  iiwlfpendeot  oT  mech>oic»>  ttftntimu 
NoaiMtomicM  esaminMion  of  the  minute  ttrae* 

lure  of  secrftini:;  nrpans  cnn  be  expecteil  to  tlirow 
■Itich  light  01)  the  aicans  employed  in  ihi;  process, 
because  tho«e  means  tran^^ccnd  mere  mechanigm. 
The  serica  of  vcsaclii,  whicii,  rauiiiying  into  tubes  of 
imallcr  and  smaller  diameter,  must  have  the  effect  of 
subdividing  the  blood,  u  bj  a  atrainer,  to  a  certain 
degree  ol  teouity,  prob>Mj  prepere  fefer  the  changes 
it  u  t«i  uDdefgo  in  that  part  of  the  pvooew  in  mhixh 
the  real  elwnticel  change  oon^M;  bat  ftrthertban 
this  we  CAonot  venture  to  speculate,  since  we,  in 
moat  cases,  know  so  little  what  arc  the  exact  chunses 
produced,  and  still  less  what  iirc  tin- part  cidar  atii- 
nities  which  must  be  called  into  play  in  cIl'L-ctiin; 
these  clianrjes.  Their  operation  probably  tukes  plate 
in  toe  parts  wlierc  tlie  vessels  tenninate,  and  beyond 
tbe  iofloence  of  the  power  whiob  pfopela  the  blood ; 


ftr  tbejroeeur  io  ioaocla,  in  tiienMani  ef  wbkk,  it 
'   *  90  otreubiim  i  ~ 


ii  DOW 'well  aBoertrioodt  so  dreulatiaii  of  blood  tt* 
ilia,  nor  can  even  oiqr  veweb  b«  {raoBd,  0Kcq»t  oo«b 
as  ooovey  air. 

The  appropriation  of  the  material  tlius  elaborated 
to  tbe  purposes  of  growth,  and  the  repariiiion  of  ihc 
solid  structures  of  the  body,  is  another  stage  of  the 
aame  mysterious  process,  to  the  solution  of  which  no 
conceivable  mechanical  or  chemical  hypothesis  is  nt 
all  adequate.  Theaoalogy  ofcrjatalliiation^altltough 
refiemd  lo  In  tbe  eelcbratad  deHalttoiia  of  LInD«ua, 
ia  fiir  too  vague  and  remote  to  engage  our  serious  at* 
tentlon :  the  growth  of  an  animal  or  a  plant  being  a 
phenomenon  of  a  totally  difTercnt  class  I'roni  tin-  ac- 
cretion of  a  Btone  or  the  shooting  of  a  crystal.  '1  he 
phenomena  of  secretion  and  nutrition,  inexplicable 
aa  they  are  at  present,  are  aufficiently  allied  to  each 
other  to  justify  our  reference  of  Ihom  lo  the  aano 
'  heed,  lutil  the  pingiiM  of  diaooforjr  anqr 
OS  to  eatabliab  coiieit  diatmclioiw  between 
Biohoif  wbo  has  classed  tliem  together,  sub- 
Idea  them  into  two  orders,  as  effects  of  organic 
$entibUili/ an<l  of  insentiUe  organic  contraciilUtj,  im- 
plying a  distinction  for  which  there  appears  to  be  no 
clear  foundation.  The  terms  tliemfclves  are  inappro- 
priate:  we  have  already  objected  to  the  extension  of 
the  term  unsihUilu  to  changes  of  wliich  se 
forms  no  part ;  and  coHtraelimi/  is,  for  the  i 
aoD,  improperly  implied  to  ony  organic  ph 
in  which  contraotiana  Ofe  neither  apparent  nor  oe- 
OOMnily  implied.  We  have  selected  the  term  orga- 
nic iiffinitici  as  best  adapted  to  expre&s  tiie  powiTS 
whicii  produce  these  organic  changes.  Wlieilier  the 
coagulability  of  certain  animal  tluids,  &ucli  a*  the 
blood,  ought  to  be  ranked  under  this  head,  or  be  re^ 
garded  aa  a  new  and  specific  power,  might  perbltw 
admit  of  diecuMioo  {  but  we  hnvo  not  roon  to  en* 
lam  vpoa  thii  qiMOtloa. 
and  Aaima  InerBoao  of  tenpentiira  b  a  phenonoBoD  oaa»< 
Tinpsta.  BMMiIjr  MMBdut  00  tho  OMNiae  of  the  onaoic  aA> 
^       ailkit  ihattofitwiMllrMcanpnfei  lh»  ' 


changes  that  tire  continually  taking  place  in  tiie  liv-  Pi/«iil«|y. 
ing  body.  It  is  evidently,  however,  only  a  coucomi-  *  y 
tatit,  not  an  essential  circumstance ;  for  in  some 
rases  the  contrary  takes  place,  and  a  reduction  of 
temperature  occurs.  It  haa  lately  been  the  fashion 
to  speak  of  caloric  as  being  a  aocretion,  and  to  n- 
gand  it*  evolution  as  a  phaBOBenon  Kfieiable  to  Iho 
data  of  aeArcting  proceasn.  The  chcadeal  tbeoiiM 
timt  formerly  prevailed  with  regard  to  animal  tempe* 
rature  have,  no  doubt,  been  in  some  meavtirc  shaken 
by  the  experiments  of  Mr  Urodie  and  of  1  'r  i'luli[i  ; 
but  tbey  are,  perhaps,  not  bo  oompletely  overihrowo 
aa  aome  woau  endctvoiur  to  i 


VI. — Having  thus  endeavoured  to  trace  the  dis-  Muinftl&ii. 
tincUve  character*  of  each  of  the  chWMca  of  viul  ^^^^ 
powert ,  we  hat*a  Author  to  Inqofw  into  thoir  nu- 
tual  conneniona  and  felative  dapendeacieo  on  eoeh 

other. 

rhv.'<ioln;:i9ts  have  endeavoured  in  vain  to  disco 


ver  whether  any  one  of  thei5e  powers  mi(;ht  i)c  consi-  '''^•*'* 
dcred  as  the  source  of  the  rest.  The  evclution  of '""'* 
the  embryo  has  been  aiixiuusiy  studied  with  a  view 
to  this  question.  The  first  powers  tliat  appear  to  be 
ealled  forth  in  the  original  de* elopement  of  parte  ova 
the  organic  aAnitlea;  but,  hMg  bcfiire  the  period  to 
which  any  accurate  observation  can  reach,  the  mus- 
cular and  the  nervous  powers  have  both  displayed 
tlu^ir  energies.  Already  Iju*  the  punclum  saitcns  vi- 
brated to  the  excitements  of  the  fluid  wliieh  it  urt;es 
forviard^^  ;  and  the  s])inal  marrow  and  brain,  ytt  in  a 
(Luiitiuid  state,  have  already  exerted  their  iuflueoce 
on  the  nascent  organization.  I'iedemann  has  bestow- 
ed great  paina  in  the  invettigatiaii  of  the  MioG«itivo 
ttages  of  evolntkni  of  the  neivoua  ijitaai  ia  the  fio> 
tus,  and  has  ^urmnuntrd  mnny  difficulties  which  had 
■topped  the  progress  of  former  inquirers.  The  late 
researcliea  of  Mr  Serres  have  olso  brought  to  light 
many  new  facts.  An  abstract  of  the  labours  of  thcM 
anatomists  is  given  by  Beclard.  The  first  part  of 
the  oervoua  system  that  appear*  to  be  formed,  or  at 
leaM  that  can  be  distinguished,  is  the  spinal  marraw, 
the  upper  extiemity  of  which  ia  il^uly  enlaigadi 
The  fornMtien  of  the  btatn  aocoaadt,  but  thit  otgw 
remains  long  very  little  developed  in  coroparisoo 
with  tbe  spinal  marrow  ;  in  the  more  advanced  pe* 
riods  of  gestation  it  increa£.e!<  rapidly  in  size.  The 
sensorial  powers  are  evidently  not  developed  till  the 
others  have  been  matured,  and  till  the  frame-work  of 
tbe  body  has  made  considerable  advance*  towards  its 
perfect  state. 

■  The  origin  of  the  nial  powera  heiag  thi»  trailed  g^j* 
fai  Inpeoetndde  ohacnrity,  the  inquny  haa  baca  di>T***"* 

reeled  to  the  order  of  their  extinction  on  tbe  ap- 
proach of  death.  But  here,  also,  very  little  satisfac- 
tory information  can  be  gleaned.  W  e  learn,  bow- 
ever,  that  the  sensorial  jtowers,  as  they  were  the 
Idst  to  be  developed,  are  invariably  tlie  first  to  dis- 
appear ;  for  their  coniiuuaucc  8cea»  to  require  tbe 
nuMt  perfbcl  oo>operatiou  of  the  aaagtiifenMia  and 


acffvom  powcn.  But  the  aeftona  power  aundw 
Ihoir  doatnetioii»  and  ii  ttill  capable  of  perforaiaig 

«U  ita  fintctionr,  except  that  it  con  no  leoger  ^ive 
lee  of  ooovey  log  impresMona  to  the  sensonum, 
the  fiMifllioM  of  tbe  aeniiwioaa  aie  aboUabed> 
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No  imprcasian  made  on  uy  part  of  the  Im^  it  per- 

'  ceived,  nor  followed  bj  aoy  visible  act  of  Tolkioa. 
The  mutcolar  power  still  remains,  i  k  if  ^  itber  tbe 
heart,  or  tho  muscles  of  voluntary  niotion  be  ttima- 
kued,  they  posn  t  'jc  [  oner  of  coniiacling ;  a 
power  which  the/  lose  only  by  daw  degrees,  a  con* 
•idorable  time  kfker  tho  senaorial  power  haa  ceaaed 
to  exist.  It  is  abo  manifest  (hat  a  certain  portion 
of  nervous  power  still  remains ;  for  if  the  nerves 
th«BMl«w,  or  those  parts  of  A*  bi*ia  «ad  spiaal 
umnmrwn  vUcb  ibey  origiMtr,  b«  iniMad*  lbs 
corresponding  matdn  will  lie  thrown  iato  aciiiM 
•  proof  thit  the  Mren  reodn  the  power  of  COBfej^ 
ing  impressions.  Haller  made  a  variety  of  experi- 
ments to  agcertaio  the  comparative  permanence  of 
the  irritability  of  difR.Tent  muscles;  and  a  still  more 
numeroos  series  with  the  same  vieiv  haa  been  lately 
made  by  Hytten,  in  his  Rtcherches  dc  Phyi'ml'jp.ie, 
et  de  ChimU  Palkalugitfiu.  The  order  which  be 
establishee  is  somewhat  difierent  from  that  of  Haller ; 
but  it  vflrias  according  to  the  mode  of  death,  and 
thenatimlf  Ibe  stimiuus  employed  as  a  test.  Thsro 
hoMfW,  BO  dMbt  that  ia  the  mora  perAet  mU 
tu^  dwvitol  powetim  to coaneetod,  tlwt  vo  eat- 
can  exist  long  without  tbe  others.  Thoj  an  dl, 
more  or  less,  dependent  for  thdr  continoance  ob  tho 
unitorni  supply  nf  l)lood  having  the  arterial  qualities : 
a  coadilion  which  iuvolves  the  continuance  of  the  cirw 
eolation  and  of  respiration ;  two  functions,  again,  for 
the  exercise  «f  which  tlie  museulsr  power  is  essen- 
tial. Thus  an  inttrruptioii  to  any  one  function 
soon  reacts  in  a  circle  upon  all  the  others,  and  iu- 
<rol«oa  in  a  Conmon  destraction  all  tbe  vital  energies ; 
uMug  NMintog  but  those  properties  which  tbe 
IWtt  of  the  body  possess  in  coromoo  with  inert  mat* 
m,  lod  wfakk  no  innnodlalely  dqOBdcot  on  tb^ 
■kal  ooaMitd  * 


las 


■oehaoleal  nd  ohoorfoal 

Although,  by  this  reciprocation  of  functions,  tho 
vftal  powers  are  intimately  connected  with  one  ano* 
thcr,  it  is  still  very  conceivable  that  they  may  all  of 
tlicm  be  essentially  independent  of  each  other :  and 
this  U  perhaps  the  simplest  hypothesis  that  the  sub- 
ject admits  of.    !>c4ting  out,  then,  with  tlus  iuppuoi- 
tion,  it  rtmninn;  to  be  seen  what  modifications  it  must 
Tbe  sensorial  power,  it  is  evident,  can 
HHHifetted  but  through  the  lucdium  of  the 
nomNit  powof  \  yot  h  mcj  be  oonceived  as  exjatigw 
aeponlelly  ood  iBdepoBdontiy,  ohbough  all  proof  «^ 
id  aapmtto  exialoBeo  ig  VMiitiBgt  Mnaaular  irrita- 
UHly,  BBd  tbo  orgiaieBniitiiB  bw  abo  cooaiderably 
influenced  by  the  nervous  power ;  but  it  is  not  emy 
to  determine  the  nature  and  extent  of  their  cornec- 
tion.    Prior  to  tho  timi!  of  Haller,  the  nervous  Bye- 
tem  was  considered  as  the  peneral  source  of  power 
in  the  body  ;  and  tile  contractile  poner  of  the  mus- 
oies  was  regarded  as  derived  altogether  from  this 
system,  which  was  supposed  to  transmit  this  power 
to  tbo  moscnlar  fibre  in  proportion  as  it  was  called 
for,  and  to  r^olate  the  quantity  supplied.  Halter, 
w  we  bate  teeiiy  eentended  for  the  auMoniiB  of  a  w 
MtiM,  or  power  cwentially  residing  fa  the  lOBidce 
thenueh«s«  fndqiendenlly  of  any  condition  of  the 
nervous  tyslem,  and  only  called  into  action  hy  sti- 
Uttli,  of  which,  in  the  case  of  the  voluntary  muscle.'*, 
tile  a&nwtt  influence  is  one,  contributing,  lilte  aU 
VOL.  VI.  UXt  I. 


Other  stimuH,  to  esthautt  !t,  instead  of  Turniihing  any  PbrmlMg^ 
fresh  supply.  Meckel  adopted  u  sort  of  interme-  ^^V"^ 
diate  opinion,  regarding  the  nervous  intluencu  uj  one 
of  the  conditions  neceHsry  for  muscular  coatraction, 
just  as  the  due  circulation  of  blood  is  one  of  those 
condiiionn ;  and,  at  the  same  time,  admitting  the  se- 
parate existence  of  a  t>u  intita. 

Upon  the  Hallcrian  doctrine  of  the  independeaoofodepcBl. 
of  irritability,  it  is  easy  to  explain  the  iuA  that  ^ 
auude  detaobad  firooa  the  body,  such  as  the  baart^"'f«*i»f 
win  aiai  oontnet  vlien  alinwil  are  applied.  If  aUST^ 
Ao  Borvee  im^riiv  Aa  Unba  of  a  frog  be  divided.  ^' 
and  cut  oet  elow  to  tfie  place  where  they  enter  tbe 
muscles,  the  latter  still  retain  their  contractility  in  aa 
fftmt  a  ilef;ree  an  when  the  nervi's  are  entire.  To 
tljis  it  has  been  replied,  that  llic  stimulus  may  siiU 
act  through  the  medium  of  the  portion.s  <jf  nervce 
tliat  must  ahiays  reinaii)  nttdched  to  ttje  muscle, 
however  carefully  we  ntay  endeavour  to  diasect 
them  away ;  and  wbicfa  nervous  fibres  may  perhapa 
even  constitute  aa  OHantial  part  of  the  muscular 
This  objeoligi^  though  often  urged,  waa 
ly  anawawd  by  Haller.    Dr  W. 
adeaTOfliedtDnmoTe  it  by  tbe  following 
_  made  with  a  view  to  ascertain  whether 
a  nmihr  exhaugtion  of  irritability  would  arise  If  the  ' 
ej.cItatioii  nf  a  mujicle  wert'  prfi<luced  through  the 
mctliuui  of  the  jierves,  or  bv  Dllier  istiuiuli.    "  Aii 
tbe  nerves  supplying  one  of  the  liind  lej^s  of  a 
were  divided,  m  tliat  it  became  coinplL-tely  paraly- 
tic.   The  skin  was  reiuovetl  tiom  the  inuwles  of  tlie 
kg,  and  salt  sprinkled  upon  them,  which  being  r». 
newed  from  time  to  time,  excited  contractions  in 
them  Sat  tvehe  aHnutes ;  at  tlie  end  of  this  time 
tbey  .TOO  ftoad  no  hmger  cqMble  of  being  excited, 
The  ooneaponda^  niiadea  of  the  other  liinkv  i» 
whidt  A»  norm  wm  onidrOf  and  of  whidi  oona** 
mMBtly  the  animal  had  a  perfect  command,  were.  . 
Uifln  laid  bare,  and  the  aalt  appli«<I  to  them  in  the 
.<anie  'a  .iv      Ii-  t<'n  niiimtes  they  i'  ..  i  t  'o  contract, 
iukI  the  aiiuiiai  imiX  lot>t  the  etumiusua  i>l  thein.  Tiie 
nerves,  of  this  lunb  were  now  divi(lf<l,  a,H  tJiose  of 
the  other  hail  been  ,  but  the  exeilability  ui' tJie  uiua* 
cle^,  to  which  the  .salt  had  been  applied,  was  gone. 
Its  application  excited  no  contraction  in  tliem.  Af- 
ter the  experiment,  tlie  muscles  of  tlie  tliiglui  ia 
both  limbe  were  found  to  contract  forcibly  on  tfaa 
application  of  salL    It  excited  equally  strong  COIW 
tractions  on  both  aidea.  In  thja  caqiennieot  the  «a> 
ciubility  of  die  ■nadaa  wboao  Mrm  wwo  ondin, 
waa  aooneat  fml>aai<iwl.  Front  thia  experiment  h 
is  evident  that  the  nervous  infloence,  far  from  be^ 
Ktowinp  excitability  on  the  muscles,  exhaust.s  it  like 
otlier  bttiDuU.    'i'he  excitability,  iberetbre,  ii>  a  pro- 
perty ot  the  umscle  itaalC"  (^^jfMriinenl^  /afMiiy^ 

2d  edit.  p.  ()!).) 

\\'lule  the  theory  of  Mailer  io  easily  explains  the  niSUviw* 
phenomena  of  the  voluntary  motions,  many  difficul- -""^'^<i' 
ties  lie  in  the  way  of  its  application  to  tlie  actions  of  "m^'it. 
the  invahoMaiv  aauadas,  wicb  aa  tbe  bs^irt,  1>Ioo(K 
votada.  ilomdi.  inteatinei,  fpU-bladder,  &c.  fbe8« 
httar  oi|aiia  «n  BBiiaUy  ogicilod  to  contract  by  sti- 
molt  of  a  mechaninal  or  chomiral  Bature  ap|>li«l  di-^ 
recUy  to  tliLin,  and  generally  by  thOB  * 
rmullLug  from  Uie  accumulation  of  I 
Bb 
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rbp^ciogj-  But  if  these  were  the  only  occasions  which  called 
them  into  action,  what  uses  must  be  assiifiicd  to 
the  cardiac  nerves,  which  establish  a  connection 
between  the  heart  and  the  nervous  system ;  and 
how  it  is  gubjcct  to  t]>e  influence  of  the  passions, 
except  throdjjh  tlie  medium  of  the  brain  or  scnso- 
ritun,  acting  tiirouKh  the  mterTention  of  thaw 
iwmi  P  On  the  other  hand.  It  b  aaked,  if 
nennus  power,  derived  from  the  brain,  be  essential' 
to  tlie  motion  of  the  heart,  how  is  the  circulation 
maintained  in  aeephnlauK  inonstors  ;  niul  liow  arc  \vc 
to  account  for  tlie  fact  tli.it  the  iiitcrrujnioii  ot"  all 
communication  between  the  bruin  juid  the  heart 
doaa  not  stop  the  motion  of  the  latter  r  The  theory 
4lf  Haller  explailia  poftctly  these  latter  circum- 
stances, but  doaa  not  aeeonl  wHb  the  fdmrnx  the 
oppoute  vi«w  «r  dw  aalgeet  M  oomittent  trith  the 
former,  but  19  «fpoMil  hf  tile  latter  m/i  tt  |ihen»* 
mena. 

IsffcliBw  of     Various  opinions  have  prevailed  at  different  times 
J*^***"  aa  to  the  influence  of  the  nervous  system  on  the  mo- 
gy^jj^  tions  of  the  involnntary  muscles,  and  especially  of 
the  heart ;  for  an  account  of  which  we  shall  refer  our 
leaders  to  the  report  made  to  the  class  of  Physical 

md  Mrthagwtiqil  ftriaiim  rf  the  Initttute  of  Fniiie» 
on  die  work  of  M.  to  CiaBoia,  entitled.  £a;pMfircet  nir 

/<?  Principe  iff  I(t  fie,  ittilamment  tur  cdut  dea  M-nr.  ■  - 
mens  du  Cctur,  ct  tur  Ic  Sir'ge  de  ce  Princiin  ,  ;uui 
of  which  a  translation  is  pivcii  in  Dr  Philip's  F.xpc. 
rimentnl  Inquiry.  Le  Gallois  conceived  thai  he  bad 
|>roved  that  the  jiower  of  the  heart  is  derivetl  alto- 
gether from  the  spinal  marrow,  and  not,  as  formerly 
supposed,  fVora  the  brain.  The  following  arc  the 
kednig  lacts  from  which  he  draws  tUe  mGNWiiee. 
He  fimttd  that,  by  crushing  the  spinal  marrow,  the 
power  of  the  heart  is  so  cnt'ef  liled,  that  it  can  no 
lonpi-r  proj)el  tlie  bl<j<xl  ;  but  that,  aiXt  r  tlic  removal 
c£  tlie  brain,  the  power  of  the  lieart  still  continues, 
and  may  even  be  preserved  a  considerable  time  by 
artificial  inflation  of  the  lungs,  after  the  whole  head 
has  been  separated  from  the  body.  He  was  thus  at 
no  losa  to  explain  the  use  of  the  cardiac  nerves ;  the 
heurt  bang  inAueiioed  bjr  dieen^ 
their  interrentioD,  and  behtg  uao  subject  to  the  in- 
fluence of  tht-  pa.ssion-i,  iH'cail^e  the  spinal  marrow  in 
itself  influenced  by  the  brain.  Dr  Philip  han  sIiovmi 
that  the  abo\  e  lact^  by  no  means  warrant  these  in- 
ferences, and  h.is  established  satisfactorily,  by  direct 
experiment,  that  the  brain  has  just  as  much  influ- 
«M  ever  die  nwitieM  of  the  heart  the  qpinal  naiw 
tow  haa^  when  the  ctrciiiurtaiiiini  of  the  experinent 
are  pcedaetj  tl^  some-  The  removal  of  the  spinal 
merrow,  like  that  of  the  brain,  if  the  experiment  be 
perfdiTncd  with  caution,  and  by  slow  degrees,  doe* 
nut  iiensibly  affect  tiie  motion  of  the  heart,  the  ani- 
mal being  previously  deprived  of  its  sensibility.  In 
these  experiments  the  circidation  ceases  quite  as  «oon 
without  as  with  the  destruction  of  the  spinal  mar- 
row. Loss  of  blood  seems  to  be  the  chief  cauae  of  ita 
ocaaation ;  and  pain  wooM  dao  conttibate  to  die  aame 
effect,  if  the  anrnuJ  wereoperotaJ  on  without  being 
rendered  msenslble.  The  results  are  the  aame  in  frofrs, 
only  thf  v  ,'ire  more  distinct,  bceaii'^e  less  iiiiniedi.itely 
affected  by  the  loss  of  blood.  In  these  animals,  if  tbe 

havd  end  apnel  maavw  be  Kmovad*  the  heart  can* 


tinues  to  perform  its  functions, perfectly  for  monj  Pb|«^ala)y. 
hour.s,  and  seeinH  not  to  he  iniinedialely  affected  by^^yW 
their  removal.  Mr  Clilt  made  a  series  of  experir 
merits  to  ascertain  the  intluencc  of  the  spiiud  marrow 
on  the  acUon  of  tlie  haut  in  tishet,  and  found  tbal^ 
whether  tlie  heart  be  exposed  or  not,  its  actioa  coo- 
tinues  Ipog  after  the  sj^uul  manow  end  bnun  am 
deatroyed,  and  still  longer  when  the  brain  ia  teaior> 
ed  without  injury  to  its  substance. 

On  the  other  hand,  when  the  brain  is  suddenly 
crushed,  us  by  a  blow,  which  at  once  destroys  il« 
texture,  tlie  jiowrr  of  the  heart  is  instantly  so  eiii«ic> 
bled,  that  it  can  no  longer  propel  the  blood.  The 
Some  effect  takes  place  if  a  shnilar  injury  be  inflicted 
on  the  spinal  nuirrow,  as  happened  in  Le  Gallois' 
experiments.  Dr  Philip  refiorts,  that  when  thebmin 
of  a  hog  was  crucheti  by  the  How  of  a  bamnicr, 
"  the  heart  immediately  performed  a  few  quick  ami 
weak  contractions.  It  then  lay  quite  slill  tor  about 
half  a  ui'i.iite.  After  this,  i'  ^  beating  returned,  but 
it  -sujiported  the  circulation  very  imperfectly.  In 
ten  niinutes  its  vigour  was  so  far  restored  that  it 
again  performed  tlie  ciiculatian  with  firecdom,  but 
witli  less  force  than  beftl*  dM  JaaUiKllim  «f  tha 
bmin.  TJieqtinaliaaaKWwaathen  cmahedbjreBa 
bimr,  aa  die  brain  had  been.  The  heart  agam  best 
quickly  and  feebly  for  a  few  seconds,  and  tlieii  seem-  • 
ed  wholly  to  have  lost  its  power.  In  about  a  niimite 
and  a  half  it  a^aiu  bepaii  to  beat,  and  in  a  few  nii- 
itutei  acquired  considerable  power,  and  ogoiu  sup- 
ported tlie  circulation.  It  beat  more  feebly,  how- 
ever, than  before  the  spinal  marrow  waa  dntroyed. 
It  ceased  to  beat  in  about  an  Iwur  and  •  half  aAaiT 
the  brain  had  been  deatrojred."  In  commoit  turn 
fit  hemiplegia,  the  nrasdea  carrying  on  die  ntsl 
functions  are  sildoiii  impaired  ;  and  Dr  Cheyne  of 
Dublin  relates  a  ci.se  in  which,  while  one  half  of  the 
bo<iy  was  pjiralyzed,  the  uterus  performe<i  its  func- 
tioii  pcrtiecUy,  by  acting  so  as  to  expel  a  living  fbs- 
tus. 

It  has  genetally  been  imsgiiied  that  the  action  of 
the  heart  cannot  be  infloenoed  1^  stimuli  applied  U> 
die  brain  or  Kpinal  marrow ;  for  it  would  seem  an 
inconsistency  to  hold  this  opinion,  and  at  the  some 
time  to  admit  that  it  is  not  iiiHuciiccd  by  the  total 
rcmuvttl  of  lliose  organs.  But  Dr  I'liilip  found  that 
the  application  of  alcohol  to  the  br.Tin  or  to  the  spinal 
marrow  of  a  rabbit,  produced  immediately  a  great  in» 
crease  in  the  action  of  the  htart.  An  effect  of  tlie  sanw 
kind,  but  in  a  much  amaller  dcigive,  took  place  il«ia 
the  applioatien  «f  n  watery  solatian  of  qrinm,  and  •  . 
sU'll  amaDer  elite  from  an  infusion  of  tobacco.  The 
increased  action  which  had  been  excited  was  soou 
succeeded  by  a  more  <an>;uid  action  ot'  the  hc.Trtj 
Utaii  Llial  wLidi  had  exis>t«d  beiore  tlte  applioUiuJt 
was  made.  Little  or  none  of  tbe  debilitating  effect 
was  obewved  when  alcohol  was  used,  and  the  action 
of  the  heart;,  hi  dlia  case,  returned  to  its  usual  state. 
ESeeta  in  every  reqiectsinubir  were  obaenredtotalw 
place,  when  the  same  experiments  were  repeated  on 
frogs. 

It  appears,  then,  that  there  i»  no  essential  differ-  HtTucte  o 
cnce  l»et\s  ef'n  the  irritability  of  theniuscks  of  \  oUin-  different 
tory  and  of  involuntary'  motion,  in  as  for  as  their  in»  St*«a»»U- 
dependenoa  on  tiw  oervoma  iqrateB  ia  ODnoenwd& 
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n/fmiofs,  bat  yet  thty  arc  influenced  by  different  irtimuli,  or  at 
'  least  by  stimuli  applied  in  difTerent  way*.  Hence 
the  laws  whieh  regulate  the  rfft'cts  ot' stimuli  applied 
to  the  bfjiin  iind  ^pinnl  marrow  on  the  heart  atul 
muacles  of  voluntary  motion  are  difTerent.  Mecha- 
nical  gtnnnli,  audi  as  cutting  initnunenta,  applied  to 
tbe  brun  or  niinal  marrow,  produce  no  effect  on  the 
liniidc*'«f  TCuintaiy  motion,  unless  they  are  applied 
totboaeMftowhenthenemsorigiiiate;  theytben 
cacits  the  moat  doUnt  tfumom  Mtiima.  The 
heart,  on  the  other  hand,  is  but  dkMj  •uedeialtd 
in  iu  motion  by  mechanical  injury  aooe  to  the  brtln 
or  spinal  marrow,  in  what  part  wever  that  injury  be 
inflicted  ;  but  the  heart  is  affected  in  proportion  to 
tlin  extent  of  the  parts  thnt  are  iiijurefl.  It  is  most 
ctxciled  when  the  brain  is  wounded  r.-jpidlj'  in  many 
directions.  Chemical  stinjuli,  on  the  contrary,  siicK 
«  alcohol,  applied  to  any  part  of  the  brain  or  opinal 
marrow,  produce  considerable  and  immediate  in- 
trcasc  of  the  motion  of  the  heart ;  while  tlie  volun- 
tary muscles  are,  at  the  anu  tBMv  not  at  all  affecta 
ed,  and  the  minial  betrqri  no  ■ciue  of  pdn.  Tlie 
^enenl  condniiMi  to  be  dedoeed  ftvoi  dieis  fiwte 
la,  that  the  heart  it  cseitcd  by  aiU  afenU  ai^ed  to 
my  considerable  p«rt  of  the  brain  or  spinal  marrow, 
while  the  nunrles  of  volunf.irv  molion  ;ire  excited 
ffljly  I'v  more  powertiil  nf^ents  ap])lied  to  certain  de- 
finlti-  p  irts  of  these  organs.  lience  hc  ni;!\  i  :  .ly 
dttri\  e  the  cxplatialion  of  the  apparent  anomaiies  for- 
merly mentioned.  Tlie  heart  may  continue  ita  ac- 
tion when  removed  from  Lbc  body,  and  when  no 
brain  or  spinal  marrow  exists,  because  it  has  no  di- 
iBCt  dependence  on  any  part  of  the  nervous  <;y<!tern. 
It  is  lapiilicd  with  nerves  and  subject  to  the  inHa- 
oioe  of  ne  penioiw;  beouue,  eltltough  independent 
<^tliisi7Meii«ftkciimble«fbdnginflneiKeddiiw^ 
iL  MpMJaliT  bgrMOi  eutea  aa^  lilce  the  peanmb 
alto  «  eomldmiUe  pMiitioa  of  the  tMTvons  system. 

The  same  conclusions,  derived  from  a  scries  of 
analogous  experiments,  arc  found  a]>plicable  to  the 
poww.s  of  the  va.scular  sy''tem  employed  in  carrving 
on  the  circulation,  and  even  to  tho.ie  of  the  minutest 
VOImIs  which  can  be  .seen  by  a  ])ow  erfiil  microscope. 
The  doctrine,  tndet-d,  may  be  extended  generally  to 
all  the  muscles  of  involuntary  motion,  or  those 
paita  |»oeiie»«inp  what  Richat  would  r.iH  contractitilS 
MWiMtfHC  temiLU.     Tlie  trriuibility  of  tlie  stomach 

end  ioteetiDca,  frooi  wbcoce  eriae*  their  peeiHaltic 
motian,  it,  Iflce  that  of  lb»  heeft  and  bloiAvwthi, 
iadmendentof  tbe  nemot  wgntim,  tiioagh  capable 

of  bdng  in|hieneed  duoni^  H.   It  Mnrivto  the  de> 

•tructian  of  the  spinal  marrow,  and  of  the  brain,  or 
of  botli  these  organ*.    In  rabbits  the  peristaltic  mo- 
tion contiuurn  till  tile  ]).art.s  become  cold  ;  ko  that, 
when  tlie  inte-^tines  ex[H>.se<l  li>  the  air  have  lost  their 
power,  that  of  those  beneath  still  remain.s.     The  ef- 
lacta  of  the  pasaions  on  ttie  alimentary  canal  leave  no 
room  to  doubt  tliat  its  muscular  fibres  are  capable  of 
being  ■timnlated  by  the  direct  influence  of  the 
Bat,  from  the  eitoaaiaincgalarity  of  their 
we  cannot  w  «dl  aaeeitahi  whether 
'  are  eabjcct  to  the  inlhianaa  of  die  difeant  pirii 
eftkw  btaki  and  apinal  nanvar,  as  hi  Iba  oaie  of  Iba 


Vital 


la  a 


perfect  perfimaanoe  the  eombined  agency  of  thnei^nU^ 

great  clils.scs  of  vital  powers,  the  heniiorinl,  tlie  ner-*' 
vou!!.  and  the  muscular.  It  Ctiast'n  immediately  on^^ 
the  de^triietion  of  the  sen-iorial  power;  a  fact  which 
is  unexplained  on  the  hypothesis  of  Le  Gullois,  that 
the  nervoii!-  jiowcralone  is  concernod.  How  it  hap- 
pens, that,  af\er  decapitatiou,  the  movements  of  iiw 
epiration  are  the  only  set  of  actions  relating  to  thb 
function  that  are  anniliilaled,  while  the  rest  remain, 
fab  aeeocding  to  that  pbyiialqgbl;,  «*  one  of  the  great* 
attanalBrica  of  tb»  neevona  power,ihe  revaab^g  ef 
.tidricn  wmU  ttaww  the  etrengest  light  upon  tbe  «»• 
chaniam  of  tbe  flmetkna  of  this  womkrM  M^eutf." 
The  difficulty  Taniahes,  according  to  Dr  Phdip,  If 
wc  admit  the  s*-nsoriiil  power  as  aetiiip  a  fuul  in  t!ui 
3)roces,s,  and  uh  beiiifj  neeessary  to  ejdl  into  action  lime 
nervous  and  muscular  powers.  He  con.siders  the  mus- 
cles of  respiration  as,  in  tlie  htrictcst  ficii.se,  inusclea  ' 
of  voluntary  motion.  By  a  certain  seii-Kation  origi- 
nating in  tlie  lungs,  a  wish  is  excited  to  expand  the 
chest.  This  is  an  act  of  Aa  eenaorium,  and  until  it 
takes  place,  the  nervoas  at  wdil  «•  die  muacular 
power,  by  which  its  expanaien n  aftctadj  remain  in> 
ert.  It  is  in  win  that  tliaae  |iovan  enrvive^  if  the 
power  which  oalli  them  urto  action  be  laat.  Tbna 
we  cap  unilerstand  why  the  removal  of  the  bnilv 
or  the  injury  to  that  part  of  the  brain  where  the 
p^ir  vagum  originates,  or  the  division  of  the  spinal 
ni.irrow  above  the  orijfin  of  the  plireiiie  nerves, 
immediately  jmtii  u  stop  to  ret^pir.-ition,  and  the  ani- 
mal peri»heii  uule^is  the  lun^s  be  artiticially  inflated. 

The  number  of  muscles  which  liave  a  relation  toSymtemof 
this  (uoctktn,  and  which  may  occaiiionally  be  called  ^1"^*"*"* 
into  play  a*  auxiliaries,  when,  in  consequence  of  * 
aooM  inyedtment  to  the  natural  motlooa,  the  mna- 
<l«  MMyyljf  amplmred  are  inadequate  to  prodaca  the 
fiiU  aacpaiHlM  of  the  chea^  is  aKtKnaljr 
«  Wbaa  a  poit  hone,"  saya  Mr  flalJ»  "  bm  i 
Mage,  and  the  droolatioB  ia  botriad,  and  tba  respi- 
ration excited,  what  Is  hb  condition?   Does  he 
breathe  with  his  ribs  only;  with  the  muscles  which 
rai-se  and  depress  the  chest?    No.    'i  he  flanks  are 
in  violent  action  ;  the  neck  a*  nell  us  the  chcft  is  in 
powerful  excitement;  the  no*triis  m  well  as  tile 
throat  Iceep  time  with  the  motion  of  the  chest.  It 
is  quite  obvious  that  some  hundred  musclea  thus  em- 
ployed in  the  act  of  breathing,  or  in  tlie  common 
actions  of  coughing,  aoeeziz^,  speslcing,  i   '  '  ' 
cannot  be  awMiated  without  conk  of 
aSai^,  which  eombiBa  than  fai  tha  pettomuuice  af 
tboaa  nctianat  the  nctaas  which  aerra  this  purpoae 
I  oall  the  respiratory  nerves."    Some  of  the  pecaUa- 
rittee  in  the  structure  of  these  nerves  have  already 
been  noiice<l.    The  following  are  enumerated  by 
Mr  Belt  as  composing  this  system;  the  par  vn^^m; 
the  pnrtio  dura  of  tlie  seventh  pair,  or  respiratory 
uerv*  of  the  face ;  the  spinal  accessory  nerve,  or  su- 
perior respiratory  nerve  of  the  trunk;  the  phrenic, 
or  great  internal  respiratory  nerve;  the  external 
0Bi|Mntory  nerve:  and  also,  tlie  glossopharyngeal 
nerve,  or  ninth  af  Willi*,  and  the  ocaaohas  of  the 
per  vagtim  to  tha  aapwiot  and  bilimpr  hiyax.  Mr 
Dell  has  dedqcod  bit  ibaorjr  Aam  •  great  awnber  of 
experimonta  nada  «■  aauk   lltiiiai  an  dividing 
tb«poniod|m«B«M  dd»  of  tbe  hatd,  ioaBaab 


Digitized  by  Google 


W  P  H  Y  S  I 

nuMm'fkmtdam  «f  the  Mrtril  MoMBpanjing  respimkiibi. 
^  »  ^ '  ■odiately  ceaigd  on  that  side,  while  tJie  other  nostril 
COQtinaea  to  expand  apd  contract  in  unison  with 
the  motions  of  the  client ;  and  s necz-inp  took  piaco 
only  on  that  fide.'  Byt  the  voluntary  motions  ot'  tiie 
lips,  and  otliLT  parts  of  the  face,  remained  on  both 
sides,  and  the  anioial  could  emt  without  ip^pcdiaeot. 
The  reverse  tuuk  place  on  the  division  vF  the  wpe- 
ijor  Msiyvjr  tuiach  of  the  iftli  pairj  bo  change 
•aeaffed  b      laotioa  of  tbc  oaatril ;  tfie  cartilages 
oontiniii'd  to  txpanj  regularly  in  time  with  liie 
-  other  pjrts  which  conibiin.'  in  the  act  of  rtspiration, 
but  tl)L'  side  of  the  lip  was  obscrvid  to  liaof,'  Ion, 
and  it  was  dragged  to  the  other  aide.    When  the 
■er«n  on  both  sides  were  diviM*  tiw  power  of  eic- 
vating  and  profectingtlie  Ikt^  aaeessary  for  gather- 
iDg  food,  WM  l«M.    Tbe  cfMti  of  partial  paralysis, 
vWdi  aSBCtt  aoBfltknes  one  set  of  nerves,  and  son^ 
4nei  motber,  strfldngly  illustrate  the  truth  of  Mr 
Bell's  th«ory,  and  have  bten  accurately  traced  by 
Mr  Sbiiw,  in  his  papers  in  the  Journal  of  Science, 
and  more  nxcntiy  in  a  Memoir  published  in  the 
twelfth  volume  of  the  MetiicO'Cliirurgicttl  Tratit- 
adiont. 

u  nv.t  r ce  ot  It  niBMna  tobe  OHiairadj  wIiMbcr  tli««miae«ffii. 
K\  r  vcm.    njtj^  which  giTv  xbe  to  (he  pbenoawiHior  aeentiaa, 

iJ  l"  Organic  animal  temperature,  are  in  immedute 

AiMoniea.  «»bordin«tion,  or  are  only  occa.sionally  under  the  m- 
Aience  of  the  nervous  poR  >  t.  In  as  far  as  the  nm- 
terials  on  which  the  ob«er^<ed  chcroical  changes  are 
produced  by  the  op«  ration  of  these  powers,  are  fur- 
mahed  to  the  secreting  organs  by  the  hloorl  ?<watlt, 
Muiliun  must  evidently  be  inilueooed  Inr  all  tbaw 
CHM  whkil  afltet  the  draiktiim  ;  »mv  «f 
mmt»,  we  famaeen,  act  cfaNOgli  the  BMUain  of  the 
•  nwous  system.  But  with  r^^ard  to  that  part  of 
the  process,  which  is  conducted  after  the  fluids  have 
passed  out  of  the  cipiUary  vessel*!,  it  13  conceivable 
that  they  may  still  be  carried  on  after  the  circuiadon 
,  has  cea)>Ld,  and  may  be  influenced  by  totally  difier- 

eot  cause.i.     The  evidence  of  such  prooessea  tw^p^ 
led  after  the  circulation  is     an  end,  it  ol>> 

 «Dd  deiiMtive.  Stociaa  bam  been  told  of  cer- 

tun  accKlioMoeenrrbig  afterdeadi ;  and  of  the  hair 
and  naik  coniiuuing  to  grow;  but  they  have  seldom 
been  stated  on  authority  to  which  any  crt>dit  can  be 
attached.  Majendie,  however,  reports  the  fact  of 
these  parts  growing  for  several  dayv  after  death; 
and  states,  mat  he  has  seen  a  similar  phetHMBonan 
with  respect  to  the  secretion  of  mucusi  Iftfaepoirar 
which  effects  secretion,  be  independent  ef  the  etbv 
vital  powers,  these  facts  would  admit  of  explana- 
thm ;  for  it  might  survive  the  destruction  of  the 
vital  powers  fur  a  certain  period,  in  tlic  same  wav 
that  mtisrular  contractiUty  survives  tor  a  short  time, 
t)ie  tiestruction  of  the  sensorial  and  nervous  powers. 
Hunter  suii])ected  that  a  viuil  action,  referable  to  thje 
class,  continued  in  the  stomach  for  some  time  after 
death,  occasioning  "  an  action  and  probibljr  a  9mx9» 
tion  in  the  stomach."  This  be  inferred  from  tbe 
well  kmnn  (act  tliat  the  ceata  of  the  stomach  arc 
often  fiiand  digested,  when  examined  after  death. 
But  Dr  Philip  reiBarks  that  this  phenomenon  i'*  evi- 
dently tile  effect  of  a  chemical,  and  not  a  vital  pro- 
ess. 

Dr  Philip,  who  has  so  oblj  sup jported  tbe  doc« 
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trine  of  the  indepoidence  of  the  muscular  and  ner-  Pfc|»k>gi. 
vous  powers,  has  advaiued  an  opinion  directly  the^^v^ 
reverse  of  this  w  iili  re;;ard  to  tl)e  power  of  secre- 
tion, which  he  m uiutaiiis  is  completely  dependent 
ou  die  nervous  puit't:r.     Such  is  the  inference  he 
deduces  from  a  series  of  nomerous  eiperlmenta  00 
the  I'lTectA  of  dividing  the  per  Tasum  on  butli  sidas 
of  the  neck  in  warnMiloocwd  anunals,  and  particti' 
Urly  in  rabbits,  in  performing  which,  lie  was  assist- 
ed by  Dr  Hastbigs.     If  this  be  done  with  proper 
precautions,  tile  secretion  of  tiic  gastric  juiic,  and, 
coDsequcutly,  the  proiiew  of  digestion  is  ciiUvely  s>u*. 
jjendcd :  great  ditficidty  of  brcatliing  succeeds,  and 
ilie  air-cells  of  the  lungs,  with  the  broncliia:,  b»' 
come  clo^rged  with  a  frothy  mucus.    Mr  Brodie  had 
already  tound  that  arsenic  introduced  into  the  qre- 
tern,  aller  the  divisioD  of  these  nerves,  doe<«  not  pro^ 
duce  the  copious  secretion  from  tlie  stomn  !i  it  !  iu- 
testines,  which  it  is  found  to  do  under  ordinary  ctr- 
tumsLances ;  and  he  met  with  a  .similar  result  whea 
lie  divided  tlie  Stomachic  nerves  immediately  above 
the  cardiac  orifice  of  tbe  stomach.    The  destnictao^ 
of  any  considerable  portion  of  the  spinal  marrow 
also  deranges  the  secreting  power  of  the  stomachi 
Wheo  the  nervoue  induenoe  is  withd«awq»  the  ca- 
pillaries oontuwe  to  convey  fluids  to  secivting 
eegansy  because  their  action  is  independent  of  that  iiw 
fliience;   but  tiic  changes  conHtittiting  Mcrction  no 
longer  take  place;  it  [a  lh»nce  inferred,  that  tlie 
power  of  secretion  is  immediately  dependent  on 
the  nervous  power.    Dr  Alison,  on  the  odier baod^  * 
has  contended,  in  some  very  ingeniouf  eiaaja  puh> 
blished  in  the  Journal  of  Sdtnctt  that  this  u  not  0 
Intimate  inference  because,  in  die  experiment  of  th* 
d» virion  of  tbe  par  va^um,  other  causes  tlian  the  inter- 
ruption  of  the  inrtuence  of  the  brain,  5uch  as  the 
immediate  injury  duue  to  tlie  nerves  by  iht;  act  of 
dividing  tlum,  might  be  assigned  for  the  observed 
vffccts  of  thia  iMieration  on  secreting  surfaces.  Mr 
Shaw  thinks,  that  the  only  inference  that  can  be 
drawn  from  the  phenomene  of  thia  ej^erjment  is^ 
that,  in  consequence  of  the  bond  of  eennection  b»> 
tween  tbe  stomach  and  the  organs  of  respiration 
anddrculatioii,  being  destroyed,  tlte  functions  of  the 
storruicli  m  ill  necessarily  be  more  or  less  di.-liirbed. 

Dr  I'liilip  has  been  furtlier  led  to  conclude,  that 
galvanism  is  idcnticid  with  tlie  nervous  agency. 
This  opinion  is  founded  on  tlu;  result  of  the  expcri- 
ments  we  have  already  alluded  to,  in  which  tho 
galvanic  inHuenoe,  transmitted  through  the  lower 
ptwtions  of  tbe  divided  par  vagum,  restored  the 
wcretion  of  the  ga»tric  juice,  and  the  digestion  of 
the  Contents  of  the  stomach,  which  would  otherwise 
have  ceased.  The  nccuracy  of  the  experiments  was 
for  a  lung  time  disputed,  but  luw  lately  been  satia- 
factorily  eatahli.slicd  by  their  careful  repetition  at 
the  Buyal  Institution,' by  Dr  Philip,  in  conjunotioa 
with  Mr  firodift  But  though  the  fact  be  adwittetU 
there  appesn  leeMa  to  doobt  whether  it  warranty 
the  «oi»Jusion,  which  Dr  Philip  has  boldly  drawn 
from  it,  relative  to  tlic  identity  of  the  nervous  an*! 
gah-wic  agencies.  Dr  Aluwu,  in  the  pai)ers  abcivt- 
alluded  to,  has  discussed  tliis  questiuu  niih  great 
ucLitriiess.  Qur  limits  preclude  us  troui  entering 
into  the  tugumcnts  employed  in  the  controversy.  We 
shall  only,  theretore,  add«  that  Ut  i1iflipa«Gribee  tbe 
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evolution  of  •nimal  heat  to  the  operation  of  the  ner- 
vous iwwer,  «nd  endeavours  to  »how,  by  experimt^nt  , 
4»t  nlTMiic  influencfl  oocosions  aa  evolution  of 
akMieftoB  «rt«rial  blood,  if  •nbjected  to  it  as  loon 
m  It  Iwyw  tht  •numlt.  Imf  that  it  pradtioet  oowdi 
dRct  on  v«nmu  Uiwd  ;  nd  aim  dMt  dw  dMttnMtkm 

of  any  considmble  paitflD  rf  dw  ipiMl  nMmw» 

followed  by  a  reduction  oTiIm  MMpentWV  « 

fniinal. 

In  order  that  any  one  set  of  organ*  may  be  Pro- 
jected to  the  influence  of  every  part  of  another  set, 
it  is  necessary  that  «>mc  very  extensive  mode  of 
nervous  communication  shuultl  exist  between  thera. 
Sudi  VpMn  to  tx-*  object  of  tliat  complex 
mtna  of  gnylionic  nervei^  of  which  the  bruiichi  h 
or  «1m  giMt  qmpothatic  ooopow  •»  large  a  portion. 
An  dw  orgaiw  which  have  umdm  of  involunt^iry 
notion,  and  whidb  M  «•  tev*  Mcn,  are  influenced 
by  every  palt  of  wm  bNln  tod  upbul  narrow,  re. 
oi>!ve  nerves  from  a  chain  of  gangHlMh  to  which 
filaments  of  nerves  from  all  the  pita  of  dwhraio 
and  spinal  marrow  arc  sent.  Thus  the  nerv«a 
issuing  from  those  gaii^'-itms  are  nuulc  up  of  fila- 
mi  i:t  ,  iroin  ;ui  infinite  number  of  sonrce.f,  and  trans- 
mit to  the  organs  in  wliidi  they  terminate  the  unit- 
ed MifM*  of  all  the  nerves  whicli  tlte  ganglions 
haiWMOMVod  from  the  brain  and  npinal  marrow. 

■oostdioghr  be  regarded  as  a  se- 
'  i&MBOo,  receiving  sup- 
pliea  fivm  all  the  parU  of  the  brain  and  spinal  mar- 
row, and  ooBvqrilVtooattehi  pwrte  the  unitetl  in- 
finmet  of  dicM  oipaa.  On  the  oAer  hand,  as  the 
n«sd«  of  voliutny  natian  aw  to  be  aul^ieeted  to 
die  influence  of  only  snail  portiaBS  of  dieee  oenMl 
parta  of  the  iu  r\  ous  system,  tlicy  receive  their  nervee 
directly  from  those  "parts  ;  generally  witliout  the 
intervention  of  gmigli.i,  and  \viili  comparatively  few 
intermixtures  of  nerx  cms  lilaments.  The  system  of 
gaJj^lionic  Dcrves  appears  to  be  quite  as  extensive 
aji  that  of  nerves  proceeding  directly  from  the  brain 
and  spinal  marrow.  These  views,  developetl  by  Dr 
Philip,  are  directly  opposed  to  those  of  Hieliat,  who 
maintains  that  the  ganglions  are  centres  of  nervous 
iaflucoct;,  iadependeat  of  the  brain  and  rainal  mar- 
tow,  and  incapeMe  «f  tom—iltiiig  thnr  Mheoce; 
but  they  coincide  widi  Bidiatra  agbiSam,  ihit  die 
great  sympathetie  dcrivee  iu  ei^(in  fhon  the  spin* 
and  not  from  the  brain,  widl  whadi  it  hMVldy  very 
slender  communications. 

We  have  thus  attempted  to  liv '.inf  at<'  the  charac- 
ters of  those  p<iWLrs  l)y  uIiilIi  the  '.iving  animal 
body  is  distinguished  from  those  of  the  inert  mate- 
rials tliat  enter  into  its  composition,  and  uf  which 
theoonbiued  e&cts  constitute  yrhai  is  callod^</e.- 
and  we  have  furUier  endeavoured  to  investigate  the 
Jaws  of  dieir  nataal  oonaections  and  dependencies. 
If  the  Yiews  we  have  pwwntad  an  oomct,  tlie^ 
win  enable  us  to  detect  the  ftUaqr  of  dboae  deftn* 
tions  of  the  vital  principle,  whidn  bare  been  flfOOX 
time  to  time  ndvatued,  iu  violation  of  the  just  rules 
of  phiiii^opliieal  induL'lion.  The  real  stfite  of  tlic 
gciirar  iliM  s  not  yet  autli<n  i/L'  tliat  degree  of  gene- 
ralization which  Uicsc  defiiiiliu;is  \fould  imply.  We 
are  not  warranted  by  the  j)henomen.-i  alreiidy  known, 
in  vqgacdiog  lile  as  the  ^cct  of  any  single  power. 


The  attempts  of  Brown,  of  Hunter,  and  of  Btdut, 

to  rrdinT  ihc  scirnrc  to  this  slate  of  simplificstian 
are  premature,  and  liave  beeu  the  means  of  retard- 
ing, instead  of  promoting,  the  progress  of  real  know- 
Icuge.  The  error  has  sometimes  bceu  that  of  gene- 
rtdizing  partial  views ;  so  that  one  chus  of  facts  has 
bsen  ssiiiBied  as  comprehending  all  the  rest;  but 
noat  Aequently  it  has  rmelelun  in  includiof  a 
lieqr  ef  dieamilar  pttentmm  ender  the  same  com- 
nea |i>iafiplp  We  may  take  as  an  instance  of  tiM 
former,  the  ddinitHmtaf  he  GtSkm,  which  tdtoe 
cogniaiwe  eolsr'  of  dn  iwea  power,  ae  if  tbie 
were  tlie  able  characteristic  of  life.  "  Lifie,"  s^ 
he,  "  is  owing  to  an  impression  made  by  arterial 
Ml  Kid  on  tlie  brain  and  spinal  marrow,  or  to  the 
pniuiple  which  results  from  this  impression 
definition  which  would  totally  exclude  the  life  of 
animals  that  have  neither  brain,  nor  spinal  marrow, 
nor  arterial  blood,  nor  circulation,  whidi  ia  the  caav 
with  so  large  a  proportion  of  beiqgs  in  tlie  inferior 
anktflfdwaitanl  creation.    As  ao  ample  of  the 


latter  emri  «•  nay  addnoe  the  laqgoMe  of  Haatcr, 
who  tallcs  of  life  as  the  elect  of  •  peeuliar  and  anb- 
tUe  matter,  the  aastaras  vita  diffiua  ;  a  hvpotiiaas 
anaWous  to  Aoee  in  natoral  pmlosoDhv.  by  wliidi 


d^Ma  ;  a  hvpotlMas 

analogous  to  Aoee  in  natoral  pmlosophy,  by  wliidi 
the  phenomena  of  matter  are  attempted  to  be  explain* 

ed  by  the  intervention  of  an  etheriol  fluid,  diffused 
tbroughcjut  all  space.  To  ]>ursue  these  speculations, 
would  be  to  wjuidi  r  in  tlie  regions  of  visionary 
liy  pothcsis,  wllere  fancy  assumes  the  garb  of  science, 
and  here  truth  is  obM:ured  by  the  clouds  of  mys- 
ticism. Tlie  attempt  to  reduce  the  vital  phenome- 
na to  a  single  law.  is  as  vaiu  as  would  be  a  similar 
endsaeoor  with  ngerd  to  tlie  phenomena  of  the  iiv* 
organic  world.  The  efleda  of  ^vitation,  electci- 
ci^,  magnetism,  ooheaian,  daatieiqr,  aud  chemical 
igmift  have  been  sowi  ullwei  rifiHlMl  «s  mndiiw 
dons  of  a  single  principle  of  alfracfSM.  But  tbk  is 
a  simplification  not  warranted  by  the  facts ;  altbongfa 
future  researches  may  possibly  enable  us  to  recog- 
niae  the  identity  of  soiiie  of  these  jjrinciples  with 
ollicrs.  The  recent  discovery  ot  i'mlessor  Qirsted, 
indeed,  entitles  us  to  ho|>e  that  sucli  \wll  ere  long 
be  the  result  with  regard  to  electricity  aud  mitgnet- 
iam.  In  like  manner,  the  muscular,  the  nervous, 
the  sensorial,  and  tlio  organic  {mwers,  may  l>c  esta- 
^>Ji^  m  separate  agencies  in  the  living  body  ;  and 
no  speculative  ingemity  is  abie  to  reduce  thorn  to* 
single  power  ;  inilSM.  mdssiil,  we  call  to  oar  aid  aiii> 
other  wiatotslWdiiennft  cine  of  relations,  name- 
ly, those  wUch  fhey  beer  to  the  gsnsrsl  object  they 
concur  in  producing.  But  against  such  a  substitu* 
tion  of  final  ftv  physical  causes,  we  have  already  en- 
tered our  serious  protest.  The  latter  arc  the  only 
legitimate  objects  ol  philusophic<il  analysis,  and  no 
other  can  furnish  a  bulid  basis  fur  the  pliy^ical 
sciences.  This  foundation  being  once  firvnly  esta- 
blished in  physiology,  subsequent  inquiries  will  con- 
sist ia  the  saslvsis  of  complex  phenomena  into  the 
several  prin^ns  from  wlucfa  they  result ;  and  wc 
may  tlien  panne  Wtdl  saGMy  the  more  fascinatin({ 
study  of  insl  cnsce,  and  tsen  die  admirable  sub. 
ordination  of  purposes,  and  dm  akilfld  flmnbrnatian 
of  means  for  atuinii^  distant  ends*  which  inarks 
the  >vholt'  series  of  ppiaicniBM  fsesaitsd  to  us  by.' 
Lving  beings.  ("'O 
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PHYSIOLOGY  OF  VEGETABLES.  See  Vb- 

OSTABLB  PhYSIOLORY. 

PiNDARIES.-  See  India. 

PLAYPAIR  (JoHH),  a  Mathematician  and  PbJto- 
aopher  oTfrMt  MsiDtnct  and  celebrity  {  and  •»  |ie> 
ouliorly  alMMraelor  to  tbU  piMieMidB,  as  would 

baTe  made  it  fit  that  some  memorial  of  him  aboald 
be  preserved  In  th€«e  pages,  even  If  It  coutd  have 
lj(  I II  surmised  that  it  miglu  not  have  been  found  in 
my  other  place.  There  are  few  names,  liowevcr,  in 
die  recent  history  of  British  Science  thnt  nre  more 
Otemivel/  ot  advantageously  known,  or  of  which 
dM  ftw  partieulaio  tint  remain  to  be  recorded  will 
hi  waiBitt  gmK^kUMUmg,  Hit  life,  lik«  mott 
othen  that  hm  bem  dediealod  to  tboiileat  pormito 
of  learning  and  science,  does  not  abound  in  incl- 
deots  or  adventures ;  but  it  is  full  of  honour,  both 
for  the  individual  and  the  studies  to  which  he  was 
devoted,  and  may  be  read  with  more  profit  than 
mun  mon  ambitious  histories. 

WIS  the  eldest  ion  of  the  Reverend  James 
HkjUrtttdiinlarof  Banvie,  in  Forfarshire;  in  which 
place  ho  waa  bom  on  the  10th  of  March  174B. 
He  resided  at  b#me,  imder  the  demtatie  toitioo 
of  his  father,  till  the  age  of  fourteen,  when  he  en- 
toed  at  the  University  of  St  Andrews;  and  was 
almost  immediately  distinguished,  not  merely  for 
hia  aiogolar  profitnency  in  mathematical  learning, 
hot  for  the  extent  of  his  general  knowledge,  the 
doanMM  of  hia  jii4gaflot»  and  the  digoi^  aad  pro* 
prie^  of  hia  cODdneb  A  reaiarkdtlo  tafdmooj  to 
this  effect  has  been  lately  made  public  in  an  early 
Letter  of  the  late  Principal  George  Hill,  who  was,  at 
this  time,  one  of  his  fellow  studentSj  and  was  himself 
80  remarkable  fjr  early  talent,  that  wc  find  it  re- 
corded of  hiiD,  that  he  liad  privately  composed  nn 
extsaUent  sermou  in  the  tenth  year  of  his  age !  A 
Math  of  this  description  cannot  be  supposed  to  ba«o 
Boaa  vary  iodulgaiit  in  hia  eatiioaie  ot  the  nRiti  of - 
hu  eorapetHort;  and  h  cenfd,  therdfine,  have  been 

no  ordinary  measure  of  ability  that  called  fortlj  the 
following  ingenuous  avowal,  in  a  confidential  Letter 
to  his  mother  :  "  I'iayfair  has  very  great  merit,  and 
more  lioowledgo  and  a  better  judgment  than  any  of 
his  class  fellows.  I  make  no  exceptions ;  my  parts 
mif  ht  be  more  showy,  and  the  land  of  reading  to 
which  my  inclbation  led  me,  wia  calculated  to  On* 
Me  me  to  make  a  batter  %ate  at  St  Aodiewas 
but  in  judgment  and  nnderstandhg  I  mi  great* 
ly  inferior  to  him."  (Dr  Cook's  Life  of  Princi- 
pal Htll.)  It  is  scarcely  a  strongfer,  though  un- 
doubtedly a  very  difterent  proof  of  his  rare  attain- 
ments, that  when  the  Professor  of  Natural  Philoso- 
phy, WUkie,  the  once  celebrated  author  of  the  Epi- 
goniad,  was  prevented  by  indiipoaition  from  deliver* 
log  the  regular  lecture*,  he  uaed  |enerally  to  dele* 
gate  the  task  of  instruction  to  his  youthful  pupil. 
Wilkie,  besides  being  a  scholar  and  philosopher  of 
no  mean  note,  was  a  man  of  primitive  benevolence  and 
integrity,  and  of  f,'reat  vivacity  in  conversation;  and 
the  friendship  which,  in  (.pitc  of  the  disparity  of 
their  years,  was  speedily  formed  between  him  and 
young  Playfair,  speaks  as  much  for  the  social  and 
aoial  character  of  the  latter,  as  hit  iubititu* 
aiOD  of  Urn  fa  lha  cli^ioiw  d«M  tar  >b  uieiy 
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proficiency  in  science.  On  this  last  subjoct  we  FliyUt. 
shall  mention  but  one  fact  moro.  In  ! 7(i(),  when 
only  eighteen  years  of  age.  he  ottered  himself,  with 
the' approbation  of  his  instructors  at  St  Andrews,  as 
caodidate  for  the  Froftaaorship  of  Mathematica  hi 
Manaehal  CoUe|e,  Abcfdeciij  and  aiMtahiedt  wtA 
the  most  distinguished  credit,  an  examination  or  com- 
parative trial,  which  lasted  eleven  days,  and  em> 
braced  nearly  the  whole  range  of  the  exact  sciences 
Out  of  the  six  competitors  who  entered  the  lists 
against  him,  two  only  were  judged  to  have  excellwl 
him, — lleverend  Dr  Trail,  wi|0  was  appointed  to 
the  office,  and  Dr  Hamilton,  who  afterwards  succeed* 
cd  tc^  aod  hat  long  filled  it  with  nrach  repiitatMNk 

fn  1789,  be  tmmtA  to  Edlnhnrgb,  where  hn 
merit  and  modcstv  very  goon  introduced  him  to  thii 
fricnd^hip  of  Dr  Koberl.«)n — Adam  Smith — Ur  Mat- 
thew Sltv,  ci.-t  — Dr  Dljck,  and  Dr  Hulton  ;  with  all  of 
w  hocn  he  continufd  in  terms  of  the  utmoest  cordia- 
lity during  the  whole  period  of  their  lives.  In  1778, 
be  was  a  candidate  for  the  Professorship  of  Natural 
Philosophy  at  St  Andrews,  vacant  by  the  death  of 
hii  ftiend  Dr  Wilkie.  There  was  no  comparathe 
trial  on  ihit  occasion :  and  he  was  again  uotdceeatnd 
—under  circumstances,  which  have  led  one  of  the 
most  dutiful  sons  of  that  University  (Dr  Cook,  in 
his  Ijff  I  '  Principal  Hill)  to  remark,  "  how  much 
it  suffered  in  thus  losing  a  man,  bv  whose  talents  its 
reputation  would  have  MCB  to  highly  promoted." 
■In  the  course  of  the  same  year,  the  death  of  hia  lh« 
Aer  auddonly  devolved  upon  him  the  bardeo  of 
aopporling  the  family,  and  admonished  him  no  hmoa 
er  lo  delay  the  final  election  of  a  profession.  He 
had  been  tducuted  with  a  view  lo  the  Church,  and 
was  every  way  qualified  to  accept  a  living  on  the 
c*tahlishnieiit ;  but  iii.s  decitlcd  predilection  for 
science  had  hitherto  made  him  heMtate  about  en- 
fiagiag  in  a  vocation,  the  duties  of  \vhich,  he  felt, 
if  conadentiooaly  diachaifed»  would  DeoetaBrily  in> 
terfeve,  to  a  great  extent,  with  the  ato^  he  waa 
loth  to  abandon.  In  this  cmcrgr  iicy,  however,  ha 
thought  himself  no  longer  entitled  to  indulge  io 
those  predilections — and,  nccordiugly,  made  applU 
cation  to  Lord  Gray,  the  patron,  for  a  presentatioa 
to  the  livings  of  Liff  and  Benvie,  which  had  been 
filled  by  his  father.  His  Lordship  was  too  well 
awOfO  of  his  merits  to  hesitate  about  conferring  so 
mat  a  benefit  on  the  nrithioiier* ;  and  immediately 
naoed  a  preoentation  m  hia  favour,  although,  frooa 
some  challenge  orhi»  right  to  the  patronage,  induo* 
lion  was  not  obtained  till  late  in  the  year  ITT.'^. 

From  this  period,  till  1782,  3Ir  Playfair  was  con- 
stantly resident  at  Lil^  aod  occupied  almost  ex- 
clusively with  the  pastelid  duties  of  his  office.  In  thb 
retreat,  hia  leisure  boon  weie  dedicated  to  the  edo- 
c^oB  of  hii  younger  btothcra,  and  to  •  fery  does 
and  intimate  correspondence  with  Mr  Robertson  (now 
Lord  liobertson),  the  son  of  the  illustrious  historian, 
to  whom  he  seems  to  have  confided  the  remarks  that 
occurred  to  him  upon  the  different  authors  he  per- 
used, and  the  subjects  of  speculation  which  they  mg- 
gestcd.   We  cannot  help  hoping,  that  aome  selection 
from  ibis  correspondeace  may  one  dajr  be  given  to 
the  public.  Io  no  year  1779,  he  contributed  to  the 
SVmiMKfMm  tf^         fioor/y  qf  London  a  paper 
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Pkfftttr.  On  the  Ariihrnttic  of  JmpouibU  QjuuUUiet,  which 
!■  \  ^  ^exhibit*,  within  a  very  imalt  cotnpan,  a  striking  ex- 
ample of  tbc  rare  and  aidmirable  talent  of  detacbiog 
the  to  and  spirit  oTaciaoae  from  what  may  be  termed 
iO  D]faUeti0,  awl  CMrruiHWirihing,  bj  the  most  pre- 
th»  and  Inminoui  bonaJariatb  me  vague  and  unli* 
tticed  inquiries  intairidchWBf  ontlUaMUkfaios  had 
keim  seduced  by  the  nature  of  th«  inttruniento  they 
empioyL'iL 

10  the  year  17Sii  he  was  induced,  by  very  advan- 
tageous dHlt^,  tu  resign  his  charge,  nnd  to  superin- 
tend the  diUu&alion  ot  the  prcseot  Mr  Ferguson  of 
Kaith,  aod  his  brother,  Sir  Ronild;  an  arrangement 
which  restored  him,  in  a  great  raeanire,  to  the  lite- 
rary and  scientific  society  of  Edinburgh,  and  eit- 
■iMid  him  to  gratify  hinudf  by  a  personal  introduc- 
tion ta  several  of  the  most  emincut  cultivators  of 
tcinee  in  London.  He  bad  rqieoiedl;  viiiicd  Dr- 
MmfcelyDe,  AtteDnonMr  Ro^r  'liB*  tbet  iogenioiio 
wnthnnaticHiH  «m  bwied,  n  1774»  in  making  a  se- 
'  liaa  of  ebaemdoaa  tn  PerthshirD  on  the  attraction 
mountains;  and  while  sfmrin);  ttie  !ti  :  i  t  I  ig 
tent  on  the  side  of  Schehatliun,  c3utrQct«.a  with  liim 
a  cordis]  friend&liip,  which  continued  unbroken  for 
the  rcrnaindcr  of  their  lives.  Uader  these  honour-^ 
able  auspices,  he  made  his  first,  appearance  in  Lon< 
don  in  1782.  and  was  speedily  introduced  to  all 
AOM  IB  whom  be  was  likely  to  take  roost  interest. 
Ho  MaMO  to  have  kept  a  pretty  full  and  correct 
jannal  of  all  that  he  observed  during  tbia  jour- 
aay  to  the  BOtraooUa ;  and  a  portion  of  it,  which  ia 
praiiud  lo  the  hto  eoUactton  of  Ui  works.  Is,  in 
our  judgment,  one  of  the  moat  rotervstiog  parta 
of  that  publication.  It  is  not  ooly  written  with 
jfrc  j!  1 1  u.incu  and  accuracy,  but  affords,  in  the  free, 
candid,  pointed  ob^Tvations  which  it  contains 
on  the  ditii.-rcnt  individualii  H-itli  whom  he  comes  in 
contact,  a  very  rcniarkal)lc  proof  of  his  quick  and 
sagacious  perception  of  character,  and  hij  power  of 
aaiecting  and  turning  to  account,  even  in  the  fever 
and  distraction  of  a  first  vi^it  to  &ucb  a  scene,  all  that 
VM  really  wonhj  of  carefiil  olmmtiep  or  panna* 
■ant  reoHinbiaiaoa. 

•  b  '17S5  ba  urn  aaediad  Into  the  University  of 
Bdinbaifgb,  b  eoueqnenee  an  arranfirement  be- 
tween his  two  illustrious  aisociatcn,  l)r  Adam  l  ergii- 
son  and  Mr  Dugald  Stewart.  Mr  Stewart  cxchauged 
the  chair  of  Mathematics,  in  which  he  had  succeed- 
ed lo  his  father,  for  tl>at  of  Moral  Hiilosophy,  which 
had  been  long  tilh>d  by  I)r  Ferguson;  who,  finding 
that  the  delicate  state  of  tii«  health  would  prevent  him 
from  discharging  the  active  duties  of  the  nathemati- 
ad  professor,  immediately  devolved  ibem  opori  Mr 
TiKghitt  for  whom  be  proewnd  tlM  appoinbtMnt  of 
joint  profenor  in  dapaitWBta 

b  I78A  he  poblishad,  m  Oo  TVowMcffaw  ef  Me 
Agyal  Society  of  Edinlmrgh,  "  A  Bio^raj  Jiicnt  Ac- 
eemnt  of  Dr  Matthew  Stewart,"  which  is  remarkable, 
tjoi  only  for  the  ease  at)il  nur.l  y  t'.ie  style,  but  also 
fur  containing  a  »ijlgul<i'l  V  cn  ur  and  interesting^  sc- 
ocMint  of  the  labours  of  iJr  .N  rnson  in  the  restoration 
of  the  ancient  geometry,  aud  of  the  success  both  of 
him  and  Dr  Stewart  in  adapting  the  elegant  simpli- 
city of  the  Gtaok  methods  of  iovest^gnnin  to  pro* 
falaiDi  vhich  had  pmfouiljr  bwn  la^cdad  ai  Ioh* 
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lublo  except  by  the  aid  of  tiie  modern  analysis,  ile  Ptsiflur. 
also  published,  in  the  same  year,  a  paper  On  the 
Cauies  which  affect  the  Aceuraejf  of  Barometrical 
Measurementt,  which  is  written  with  all  the  perspi- 
cuity, caution,  and  sagacity,  ttiat  cooMitaie  the  great 
excellence  and  the  great  difficulty  ofMldl  Ji«y»|tT- 
tioos,  where  scientific  priacipka  are  aaplgyad  lo  aitv 
precision  to  {^ysical  ohsarvatlont. 

In  1790  he  published  in  the  same  Trantaclions  a 
paper  of  still  greater  interest  and  delicacy.  On  the 
Atlroiumy  of  the  Brahmins  .—a  subject  which  had 
been  recently  recommended  to  tlie  notice  of  the  Eu- 
ropean scieniilic  world  by  the  curious  and  learned 
observations  of  M.  Bailley,  in  his  General  History  qf 
Astronomy,  but  had  never  met  with  so  minute  and 
scrupulous  an  investigation  as  it  now  received  at  the 
hands  of  Mr  Tiayfair.  The  whole  treau'se  is  written 
with  a  beautiful  penpiaii^«  m  an  admirable  spirit  of 
candour  and  iogenni^, inlin  t  Myie  more  elegant 
and  spiritod  than  had  Mt  lent  its  attraction  to  sub- 
jects ae  rooondite  and  riistrase.  The  publication 
accordingly  attracted  very  general  notice,  both  in 
Europe  and  Asia ;  nnd  gave  tins  to  much  discussion 
andr^carch,  the  tinal  value  and  result  of  which  does 
not  seem  to  be  yet  .wcertsined.  This  was  followed 
in  1794  by  a  learned  and  very  beautiful  treatise  On 
the  Origin  and  Investigation  of  Poriemi,  in  which 
tht!  obscure  nature  of  the  very  oooipvahaoatre  and  ii>- 
defuiii«s  theorems  to  iriiich  lua  nam  was  applied  by 
the  ancient  geometer*,  it  osphiiiwd  with  the  .moat 
lucidsinniicilv  i  aadtheestnaordiaujriBeritaefOr- 
ShHon.  m  daduoiag  their  tioa  ibeory  fran  th« 
vaguaasd  acanlsy  oollsea  of  them  which  had  come 
down  to  his  time,  are  ooatBemorated  with  a  noblo 
spirit  of  emulation. 

In  l7yS  he  published  his  Elements  nf  Gt-omelry, 
for  the  use  of  the  pupils  attending  iiii  class;  a  work 
which  has  tince  been  hekl  in  such  c&timation  by  the 
public,  as  to  have  gone  through  five  editions  of  lOOO 
copies  each,  four  of  which  were  called  for  since  the 
work  cca»cd  to  be  used  as  a  claw  bank  in  Iba  University 
of  Edinburgh.  In  1797  ho  eompoied  n  aequri  to  hia 
first  paper  on  the  Indian  AttranM^,  in  the  tbne  of 
(Nstmfjgiu  en  At  Tr^tutrndrk^  ToMe  of  Ite 
Br^imimti  and  alio  a  masterly  eolleetien  of  TAso- 
rcnn  (lit  Figure  of  Ihc  I'arlli.  It  is  also  understood 
that  he  occupied  himself  a  good  deal  at  this  time  in 
the  preparation  of  an  Essay  On  Ihf  Accidenlal  Dis- 
coveries made  by  Men  of  .Sc nice  tsihiUi  in  Pursuit  of 
some  olhcr  Oiijecl!  although  we  find  no  portion  of  this 
curious  'discussion  in  the  kt«  collection  of  his  works. 

His  excellent  and  ingenious  friend  Dr  Hutton 
died  in  the  year  last  mentioned ;  and  Mr  Playiair 
hating  undertaken  to  draw  up  a  biographical  ae> 
oonnt  of  him  for  the  Aognal  Society*  was  finrt  lad  to 
sindjr  hn  ingeniofis,  b«t  aomawbat  cmdo  apacida- 
tions  on  the  Theory  of  tbc  Earth,  and  afterwards  to 
lend  them  the  assistance  of  his  own  powerful  pen  in 
ha  Illustrations  of  the  TLo^:,.  This 

VFork,  on  which  he  bestowed  more  time  and  labour 
than  on  any  of  bii;  other  productions,  did  not 
app^r  till  1802 :  and  it  was  not  till  1803  that  be  nre< 
sented  to  their  a^^odata* hia  admfanMo Manaair  of 
their  departed  frieod. 

Whatever  apiaioB  maj  bt  AmMd,  «Hrarbai«af>  • 
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ter,  of  the  truth  or  loundaes*  of  the  suppositioos  by 
which  Dr  Hutton  endeavound  to  expkta  the  actual 
state  and  coiKlItion  of  our  gkibe,  it  is  impomible  to 
(ioubt  that  .Mr  riayrair'»  illustration  of  that  theory 
muaitimvf*  be  ranked  amoog  the  mo«t  briUiaM and 
poworfid'  pMdaetloM  of  philosophic  gedm  The 
beautiful  cl«flroeaa,  and  cinifi<liyl»pwiqi»wi>h 
which  the  system  iuelf  k  ttaAiItMflod  es^bned— ^ 
the  spirit  ami  fur  t  of  reasoning  witli  which  all  the 
objections  to  u  ace  combated — the  »kiU  with  n-hich 
the  infiiiito  variety  of  facts  which  it  brought  into 
view  are  combined  into  one  grand  and  legitioiate 
ioductian— and  the  Jvdpneiit  ud  extent  of  leen^ 
fag  hf  whidi  M  auuqr  laigs  nd  pratwmd  nmm 
of  utdre  mm  broaghk  lo  bew  npoo  the  pobit  >1m 
(liicus&ion,  and  blended  into  one  large  and  discur- 
sive argument,  uniting  the  utmost  logical  preci* 
sion  with  tixe  riche&t  variety  of  topics,  and  the 
highest  graces  of  composition— are  merit*  which 
have  been  uitiversally  acknowledged  in  this  perform- 
aoo^  evw  by  tlwve  who  have  uot  been  convinced  by 
ill  fBlMoiBgs— and  have  extorted,  even  from  the 
ArtUiow  c&M  of  Ffaooe,  tbeackaOTladnMat  tkit 
"MrPlivbvviitM  m  «dl  »  BaSm,  Md  mminm 
incoeaparably  better." 

The  biographical  account  of  Dr  Hutton  1$  by  far 
the  best  ol  Mr  I'layfair's  productions  >i;  O.v.i  bne, 
and  Gwttains  not  only  an  eloquent  and  lumioous  ac- 
oouat  of  the  speculations  in  which  be  was  engaged, 
but  wbik  ia  too  often  forgotten  in  this  species  of  bi«> 
VScbHnung  portrait  of  the  tndi]ridual—<drafii% 
by  a  ftmiMbte  hand,  bat  Milling  fivawni 
in  graee  and  effect  Hum  H  am  peasibly  baw  kat  bi ' 
correctness,  from  the  softenin  g  colours  of  affection. 

In  1805  he  qultii  i!  tlic  chair  of  Mathematics  to 
iiucceed  Professur  lUibi  on  in  that  of  Natural  Philo- 
sophy. The  appoiuimfnt  of  Mr  Leslie,  a*  his  sue- 
caaor  in  the  OHiir  of  Mathematics,  was  opposed  at 
tfM  tim  bjr  ■  majoiity  of  the  PreAytary  af  Edin- 
bvgti^  and  atade  ne  awjaet  of  veiy  angry  diMHMiQa, 
as  well  in  rarioiss  publications  as  in  the  General  As- 
sembly of  the  Church  of  Scotland.  From  both  these 
fields  of  contention  the  oppnnrnt  K  of  Mr  Leslie  retired 
discointitcd,  and  in  the  opinion,  wc  bt  iitvc,  of  many  of 
the  lookers  on,  disgraced.  Among  the  heaviest  blows 
they  had  to  sustain  were  those  that  parted  from  the 
hand  of  Mr  BIqrfrir.  He  &nt  addrt  i^sod  a  Letter  10 
tfae  Lord  ProfWft,  jn  vhscfa*  after  asserting,  with  jn«^ 
finite  spirit  and  fnadon,  dbe  dignity  of  tS»  seianea 
in  question,  he  openly  imputes  the  new  sprung  zeal 
for  orthodoxy,  which  had  prompted  the  attack  on  Mr 
Leslie,  to  a  wish  or  design  on  t:ic'  part  of  sotne  of  the 
dersymen  of  Edinburgh  to  obtaitt  for  themselves  a 
nomber  of  the  chairs  in  that  University,  which  had 
hitherto  aSbrded  sufficient  occupation  to  the  undis* 
traded  uiduslry  of  laymen :  and  when  this  denun> 
i  breugbt  i^on  bin  a  aaiiaa  < 
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the  hi;:\i  polish  and  elegance  only  serve  to  give  a  rWjfcii 
l:ct'[;cr  Ki  the  uoepari:iL^  'LivLTi'.v  III"  ilic  espo-'^j^' 
sures  which  it  cmveys.*  We  do  not  know,  indeed, 
where  to  find  a  more  perfect  model  of  polemical  or 
cootrovefstal  writing!  aad  muob  as  it  was  to  b«  rn> 
gfattad,dwtaBOOGastonsb««U  ba»e  arisen  foraaa- 
dnblg  such  a  pen  and  such  ft  mind  as  Mr  Pkf* 
nuri  on  any  temporary  or  personal  theme,  it  is  impoi* 
hible  not  to  admire  the  extraordinar  y  t  j°'  i  t  and  vi- 
gour with  which,  when  the  occasif  i.  ni  l  arrive,  ha 
couli.l  luni  talents,  cxerciittiil  >ii  lar  other  studiai»  ID 
the  purposes  suggested  by  the  emergency. 

In  1807  he  was  elected  a  FeUow  of  the  Royal  So 
oialar  of  London  and  aoon  after  pteiaelad  to  that 
laMnad  bodjUiiilUsgipalSari^^  jUMbSye^ 
la  1809  ho  contributed  to  the  Edinburgh  TraauC' 
tions  an  excellent  paper  On  SoUdt  of  the  grtaUtt 
Athaction,  and  in  1812,  anotboT  On  tilt  PngTtm 
Heat  in  Spherical  limiia. 

la  1614  he  published,  in  two  volumes  8vo,  for 
the  use  of  his  class,  an  elementary  work  of  great 
value,  under  lha  lillnof  Ouiltaet  of  Natmral  Pkik. 
Mfdar*  For  anne  ^ears  before  thi%  ha  b  ~ 
tanch  aewnJcJ  in  digesting  the  plan  and  eallc 
the  motcriak  far  a  greatly  enlarged  edition  of  hi£  /£ 
luxirationt  of  the  Hultoaian  Theory;  with  a  view  to 
which,  la  iijiJ  not  i  iiJv  carL-fiillj  perused  and  extraci- 
iid  a  vast  body  of  voyages  anil  uavtils,  but  had 
made  various  journeys,  and  very  minutely  examin- 
adakaait  all  the  nlaecs  io  the  British  dominions, 
tta  MnNtofo  of  whidi  proaiaad  to  tbrav  any  light 
(MidM  Mdjaetaf  bis  rasaarchcai  No  part  of  tbo 
vrerlt,  however,  was  actually  written,  when  the  pre- 
paration  fi^r  i'.  svas  saspendt'd  bv  his  being  induced 
to  dravr  iHr  il  ia  pabhcStion  an  mtroiiuctcry  ZJ/itrr- 
iation  oil  '.':<'  !'mi::iMofyiathcmaUcalanti  I'liyitcaL 
tieknce, — a  treali&e  which,  though  m  author  ^lad 
written  notliing  else,  would  itself  suffice  to  carry  fain 
flono  do«n  vWi  diatioctton  to  tbo  latest  pottatilgt» 
Ibo  aoWMlaaiaof  judgmmt->tho  beanty  oC  Iba  •«& 
iog — the  extent  of  knowledge— the  candour  and 
precision  of  tfae  estimates  of  dbusracter,  and  ihenoblo 
spirit  of  liberality  and  generous  admiration  fur  genius 
which  breathes  through  the  whole  performance,  cive 
it  an  attraction  which  u  rarely  to  be  found  in  wurkn 
of  tile  »aroe  erudition,  and  renders  it  not  only  one  of 
the  most  instructive,  but  onaoftbomMt  intercttia|^ 
publicaiiona  that  philoaopby  baa  etar  baMMod  an« 
tba  world. 

In  T  i  '  hr  drew  up  for  the  Royal  Society  of 
Ldii.uuij^h  a  vdry  interesting  Memoir  of  his  distin- 
guished predecessor  Dr  John  Uobi&on — a  philoso- 
pher io  whose  early  life  there  was  more  adventure* 
and  in  his  later  days  more  political  prejudice,  than 
we  usually  find  to  diversity  the  history  of  men  of 
science.  Nothing  can  be  more  spirited  and  iat<aeM> 
ing  than  Mr  Playfiiir's  acooont  of  (be  fiwer 
thug  more  manly  and  taodnr  than  UandactaBt  bnl 
daouad  pioiaatatioB  agaiaat  tbeoiaaMCiof  Ibo  lotioii 


*  This  piece  is  entitled.  Letter  to  the  Author  of  the  Examination  of  Mr  Stetoart't  Short 
Fadt  riiatmtotheEkaimt  ^Frffi$urLaiUfBiOfE^h,iBI»>  JUhataotbaaniqprfpiadkthar*- 
collooliMi  of  UiiiodH* 
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After  the  general  pnce,  in  1815,  bad  at  lactopeoed 
'IIm  Continent  to  Britiih  inquirera,  Mr  Playrair.at  the 
ut  «r  •ixtV'dgbt*  tmdenook  •  kmg  journey  through 
naaottM  SvilwrlMd  iato  luiy,  aM  did  not  return 
finra  period  of  iMariyeighteeBiiioatlia.  Hit  principal 
MteBtiM  was  directed  to  the  mineralogieal  and  geo- 
logical pbenomena  of  tht-  JiflL-rciu  regions  which  he 
Tistted,  and  be  made  many  notes  with  a  view  to  the 
great  object,  which  he  wu  not  deatined  to  accom- 

?liih,  nami-ly,  ihc  rxtemimi  and  new  modelling  of  his 
Uuitratiom  of  the  llutiojnan  Theory.  Every  object  of 
liberal  cariocity,  however,  had  for  him  an  attraction 
■s  fresh  as  in  hia  earliest  youth,  and  the  social  sim- 
pUokjr  and  benevolence  of  his  charaeMr  and  ■ 
WMind  Mm  a  favourable  reception  !•  VWtJ  i 
cteMr  to  wUcb  be  w«»  introdttced. 

On  Mt  fettira  fnm  this  expediuoo,  ho  employed 
himself  chiefly  in  preparing  the  Second  Fut  of  the 
Ditterlation  to  which  we  have  alluded ;  and  he  alio 
drew  a  Memoir  oh  the  Saval  Ta  ^'  -  '  '  ^fr  Cfrrl^ 
of'Eidin,  which  wai  pubiished  after  ins  lieath  m  iitt: 
PkUotOjAictd  Trnmnclions,  thoiigl)  only  a  fragment 
of  a  projected  life  ot  Mr  Cierk  which  he  did  not 
live  to  complete.  His  health  had  been  uccationally 
bmkeo  ibr  several  years  by  the  recurrence  ot  a  pain- 
lU  eftetloo  of  the  bladder,  which  appeared  with 
iooMOMd  Mferi^  is  the  early  pert  of  but  wee 
eo  Amt  get  vador  ■•  ouUe  hba  to  oomplete  hk 
oouno  orieetMiw  fai  dw tptriop.  It  letuned,  how* 
Ofcr.  in  a  itin  ttore  diatteiiBig  ionn  io  e«ii> 
ner,  and  at  last  put  a  period  to  hu  life  oo  the  IQth 
•f  July.  ThouKh  suSering  great  pain  during  the  leaf 
part  of  hb  cm^iincittenl,  he  retained  not  only  his  ■□- 
tellectuitl  facultic-i  cjuite  unimpaired,  but  ibe  serenity 
and  mildnc^ii  uf  his  spirits,  nnd  occupied  himself  till 
within  a  few  days  of  hu  death  in  correcting  the  proof 
sheets  of  the  DinerUUion  ;  the  printing  of  the  8e- 
oood  PtH  of  which  had  commenced  Bomettme  beftwe 
hii  laM  ilbesa.  * 

BilbM  GoadndiDg  theeo  Botkee  of  Mr  FtajfUi'e 
aciioll6eand  Ntenrjr  liAo««yiPilw«aetill  to  noiK 
tion^tbat,  from  the  year  iWM^hovaaaflpaquent  con> 
tfflmtor  to  the  Edmkurf^  Raim,  and  that,  though 

most  of  hii  ar'ii'li  :;  witi:  of  ;i  r 1 1  ntific  deacrip* 
tion,  he  nccahioiiiiily  <.li>i.Tgt:d  into  ihc  field  of  ge- 
neral  lileratur",  or  indulged  in  the  refinements  of 
netaphyj^cal  gpeculation.  Many  of  his  scientific 
articles  attracted  grcut  altentioo  on  tht  Continent  as 
well  as  at  home ;  and  several  of  them  are  written  with 
0  force  and  beauty  that  might  well  entitle  them  to 
•  higher  place  than  the  M(e>  of  a  periodical  pubUoa> 
tion.  There  is  no  geoaririaeovBt  oftbo  gnat  fteie 
and  pntciplee  of  oitreBeaty^  eo  chart  omI  ooiape^ 
hoaelte,  aad  enact,  oor  it^ao  beauflM  aad  nuea* 
tic  in  tfie  writing,  u  his  account  of  La  Place's  me- 
camque  Crleile,  in  the  eleventh  volume  of  the  publi> 
eation  just  mentioned. 

In  this  bri«t' sketch  of  tlie  events  of  Mr  Flavtair'« 
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life,  we  have  purposely  omitted  any  genemi  ac> 
count  either  of  his  personal  character,  or  of  ikt 
distin^uidiing  features  of  his  intellectual  poiMf*  end 
habits ;  thioking  it  better  to  give  thow  hf  thesa- 
edfeai  ia-the  vordiia  which  lhajr  *«•  raaonlod« 
to  Ao  MtUhctioB^  wo  believoi  of  Boet  of  (fioae 
who  knew  him  intimately,  in  a  periodica)  Journal 
which  appeared  a  short  time  after  his  death.  The 
portrait  theregivenhasbeen  |  ion  01,1  l<I  ly  e  of  the 
earliest  and  moat  illustrious  oilua  sur  ttkuig  int-ndi,  "a 
faithful  and  perfect  resemblance ;"  f  and  ha«  accord- 
ingly been  allowed  a  place  in  the  nrefatoiy  Meaioir 
which  his  nephew  hat  fiieimil  to  bo  vaoeot  Oallec> 
tion  of  his  Works. 

"  It  has  itmcfc  aMSjr  iMople,  w»  bdiave,aB  vaij 
cxtraerdioary,  that  lO  entoeot  a  penoo  ae  Mr  Pti^* 
irirahaoldlymbcaBallevad  teiiok  loto  his  grave 
in  1km  uidat  of  di;,  withotM  calling  forth  almost  so 

n.uch  as  an  attempt  to  comnit^tiiuraic  liii  merit,  even 
lii  a  common  newspaper  i  and  Liiai  liiu  death  of  a 
maa  so  celebrated  and  so  beloved,  and,  at  the  same 
time,  M  closely  connected  with  many  who  could  well 
opprcciatc  uad  suitably  dc&cribe  his  escellencea, 
should  be  left  to  the  brief  and  ordinary  notice  of  the 
daily  obitaerjr.  No  event  of  tlie  kbd  certainly  ever 
excited  more  general  sympathy  ;  and  no  individoal, 
wo  ate  persuaded,  will  be  longer  or  more  affeoliofN 
aial^  wweiabored  by  aU  the  claaaea  of  hie  firitov'ci- 
tfamia ;  and  yet  b  it  to  tboie  very  drennetaoeee  that 


we  must  look  fbr  an  eiptanation  of  the  apparent  ne- 
glect by  which  hb  memory  has  been  followed.  His 
humbler  admirers  have  been  deterred  from  express- 
ing their  sentiments  by  a  oatural  finding  of  unwil. 
lingTie«s  to  encroach  on  the  privilege  of  those  whom 
a  nearer  approach  to  bis  person  and  talents  rendered 
more  worthy  to  speak  of  them, — while  the  learned 
and  eloquent  among  his  friends  have  tnisted  to  each 
other  Ibr  the  performance  of  a  task  which  they  could 
sot  but  ftel  to  be  peiafui  in  iieeilL  and  not  a  little 
dMicailtto  porihtm  ae  It  ongfat  to  ho;  or  perhaps 
hsra  rei erred  fbr  eone  mere  solemn  occasion  that 
tribote  for  which  the  puUic  impetieoce  is  already  at 
its  height. 

"  We  beg  leave  to  nBsurc  our  readers  tl)at  It  it 
merely  from  anxiety  to  do  samcthini;  to  gratify  tlik 
Datura!  impatience  that  wc  presume  to  enter  at  all 
upon  a  subject  to  which  we  arc  perfectly  aware  that 
we  are  incapable  of  doing  justice :  For  ot*  Mr  Play- 
fair's  scientific  attainmealai  ef  his  proficiency  tn 
thoae  aludies  to  which  he  was  peculiarly  devatod)  we 
are  but  slenderly  qualified  to  judge :  Btit,  wo  beUeve 
«ohaaidaMithiii|aiai^aif  that  be  was  one  of  the 
Boet  leenied  liieBemaliciane  of  his  age,  and  amtmg 
the  first,  if  not  the  very  first,  wh  1  l  itn  duced  the 
beautiful  discoveries  of  the  later  coiititu  nipj  gc(imc> 
ters  to  the  knowledge  of  his  countryrnt n  mul  :;jivc 
their  juat  value  and  true  place,  in  the  nchcmb  ui  hu- 


•  Besides  the  DissiaTAXiON,  Mr  Playfair  contributed  to  this  St^ppIemSNl  the  valuable  biographical  ac> 
CtHint  of  .^PtNUs,  nnd  the  still  more  valuable  article  on  Physical  Astronomt. 

-  t  Letter  if«B  Mr  I>iigald  Stewart  («  Dr  Pley^tr,  in  the  Anptndis  to  the  BimtmUco/  deimiit  rffro. 
>iMr  i%/bfr,  jMiiad  to  lb*  Oollwtkii  ofbia  Woth%  pi*£M 
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ropean  knowledge,  to  ihoje  impnriani  improvcmcnU 
by  which  the  wliolB  upect  of  the  ab«tr«ct  sciences 
hu  been  renovated  since  the  day*  of  mir  illmfrioai 
Newton.    If  he  did  not  signalize  himscir  by  any 
brillisnt  or  original  invention,  he  must,  at  least,  be 
allowed  to  have  been  a  most  generou*  and  intelligent 
Judge  of  Ibe  acbievefpeau  of  others ;  as  well  as  the 
moat  aloqUMt  exponiklar  of  that  great  and  magnifi- 
cent system  of  knouMfo  whicb  hM  been  gndoaUy 
evolved  by  the  succetaiTo  labmin  of  m  miaj  ^ma 
individuals.    He  possessed,  indeed,  in  the  highest 
degree,  all  the  churacieristics  both  of  a  line  and  a 
powerful  unili;rstaiidin;,', — it  once  penetratiiii;  and 
vigilant, — !)LJt  more  di^[ingui:»hcd,  perhaps,  fur  tlie 
caution  and  surcncs^  of  its  march,  th:in  lor  t!ic  bril- 
liancy or  rapidity  of  its  movements, — and  guided  and 
■domed  through  all  its  progress  by  the  roost  genuine 
•nthuieaai  for  all  that  is  grand,  and  the  justeat  teato 
for  all  that  N  beautiful  in  the  Truth  or  the  latettee- 
tnl  Bnergy  with  whioh  ho  wm  habitually  eoMW* 
•ant. 

"  To  what  accrtunl  those  rare  qualities  might  have 
been  lurntnl,  and  what  more  brilliant  or  lasting  fruits 
they  might  have  produced,  if  lii«  whole  life  bad 
been  dedicat«d  to  the  solitary  cultivniion  of  science, 
it  is  not  for  us  to  conjecture  ;  hut  it  cjcinot  bo 
doubted  that  they  added  incalculably  to  iiia  emi> 
nenco  and  utility  as  a  Teadier;  both  by  enabling 
bim  to  diroot  bia  pupila  to  the  most  simple  and  lu- 
minous nolhoda  w  uq«i(y»  and  to  imbue  their  ni  luU, 
tnm  the  vety  eoBmenceimiit  of  the  otuilyt  with  tbat 
ilne  reliab  fin-  the  imlhe  it  dlielotcd.  and  that  bigh 
sense  of  the  majesty  with  whkh  they  were  hweiMd, 
that  predominated  in  his  own  bocora.  While  he  left 
nothing  unexplained  or  unreduced  to  its  projier  |)laec 
in  the  sv^tcm,  he  took  care  thut  liiey  ^lumld  never 
be  pcrplexid  by  peliy  dKfieultics,  or  bewildered  in 
useless  details,  and  Vornied  them  betimM  to  that 
clear,  masculine,  and  direct  mutliud  nl'  invcstij^'ution, 
by  which,  with  the  least  labour,  the  greatest  advao- 
ena  might  be  accomplished. 

"  Mr  Piayfair,  honfeWj  wm  Bot  merely  a  teaeber; 
and  has  fortanaidy  left  behind  him  a  wiety  of 
works,  from  which  other  geitcratkme  may  be  en- 
abled to  judge  of  aomo  of  thoae  i|aali(Scat{«>m  which 
so  powerfully  recommended  and  endeared  him  to  hi^ 
coiitemporaries-  It  is,  perli:ip<,  to  be  rcpreitud  tliat 
so  much  ofhistime,  and  kO  lar^o  :i  iirnportion  of  his 
publications,  should  huvtf  been  devoted  ti>  the  sub- 
jects of  the  Indian  Astronomy,  and  t!ie  Hultoiiiun 
Theory  of  tbe  Earth.  For  though  nothinir  cm  be 
more  beantirul  or  instructive  than  his  spccui  .tions  on 
tboae  curious  topics,  it  cannot  be  diaaembJed  that 
their  results  are  less  conclusive  and  mtiabctory  than 
mtght  have  boon  deaired,  and  that  bb  doelriaee,  IWm 
^e  very  natare  of  the  subjecu,  ore  more  qucattoa* 
able  tlian  we  believe  they  could  possibly  have  been 
on  any  other  topic  in  the  whole  circle  of  the  sciences. 
To  the  first,  indeed,  he  ciime  under  the  ^reat  di3ad> 
vantage  of  being  unacquainted  with  the  Eastern 
tongues,  and  without  the  oieans  of  judging  of  the 
authenticity  of  the  documents  which  he  was  obliged 
to  assume  as  the  elements  of  his  reasoning* ;  and  as 
to  the  other,  though  be  ended,  we  believe,  with  be> 
ing  a  my  nble  and  skilful  mineralogist,  we  thiok  it 
li  now  gcneraUy  admitted  that  (hat  acience  doce  not 
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yet  afford  sulficient  materials  for  any  pottiiivc  con- 
clusion; and  that  all  attempts  to  establish  a  Theory 
of  the  Earth  roust,  for  many  years  to  come,  be  re> 
garded  ua  premature.  Though  it  is  impossible,  there- 
tore,  to  think  too  highly  of  the  ingenuity,  the  vigouTi 
and  tlie  eloquence  of  those  publications,  we  are  of 
opinion  that  a  juster  estimate  of  Mr  Play&tr's  talent, 
and  a  truer  picture  his  genius  and  nodentanding, 
ie  to  be  found  in  hw  other  wriiinga in  the  papers^ 
both  biographical  and  scientific,  with  whid>  he  bae 
enriched  the  Trunstiriiaru  of  our  Royal  Society  ;— 
his  account  of  LripLiec,  ^ml  iillicr  arliclL>s  which  he 
is  understo  id  to  have  cuatr^buted  to  the  llulnburgk 
Jlrxii-ii, — the  (Mfimw  ol  hi*  I.rdurrs  nii  iS'tUlirttl 
I'/ii/tjsop/i'/, — ami,  above  nil,  his  Inirodudnrif  Dit- 
course  to  the  SuppiemtHt  to  the  Encycltmadia  Britan- 
mca,  with  the  final  correction  of  which  he  was  occu- 
pied up  to  the  last  momeala  that  the  propem  of  bia 
Au.^  allowed  Urn  to  dedieatn  to  any  ntelleetwd 
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"  With  referenee  to  fheee  wodte,  we  do  net  think 

we  are  influenced  by  any  national,  or  other  partia- 
lity, when  we  say  that  lie  was  cerUinly  one  ul  the 
best  writer*  of  liis  age  ;  and  evi  n  thut  we  do  not  now 
recollect  any  one  of  his  con tenipt,raries  who  was  so 
greit  a  master  of  rouipf/sitio:!.  Theru  is  a  certain 
DHdiowness  and  richness  about  his  style,  which  adorns 
without  disguising  the  weight  and  nervousness,  which 
it  ila  other  great  characteristic, — a  sedate  graceful* 
•em  and  ro.mly  stfflpiidty  in  the  more  level  psssagea, 
—and  a  mild  majeity  and  considentn  euhnaiaam 
when  be  riiee  above  them,  of  which  we  icaroety 
know  where  to  find  any  other  example.  Tliere  is 
greet  equability,  too,  and  sustained  force  in  every 
pjrL  of  liib  writingi-.  He  never  cxf'.au!>t«  hiin«cll"  in 
ilaslies  und  epigrams,  nor  Innguisl.ei  into  lainenciss 
or  iiivipidi'.y;  at  first  sight  you  would  tay  iliat  pluin- 
tie.Hs  and  good  sense  were  the  predominating  quali- 
ties; but  by  and  bye,  this  simplicity  is  enriched  with 
(he  delicate  and  viviil  colours  of  a  fine  imagination..^ 
die  free  and  forcible  teaches  of  a  must  powerful  in« 
tdted^-^and  the  Hghm  and  ahadea  of  an  unerrtng 
and  baimoninng  taate.  lo  compering  it  with  th« 
atylee  of  hie  mom  edcbrated  con  tenipoiarim^  we  itoiild 
■ay  that  it  was  more  purely  and  |>cculiarly  a  ttrUtm 
style, —  ai :<1,  therefore,  rejt  ^  U-d  those  ornaments  that 
opore  prnjicrly  belong  to  uratory.  It  had  no  impetu* 
oaity,  hurry,  or  velienieiicc.~no  bursts  or  sudden 
turns  or  abruptions,  iilve  that  of  Burke;  and  il'.ougli 
eminently  smooth  dnd  melodious,  it  was  not  modu- 
lated to  an  uniforni  system  of  solemn  declamation 
like  that  of  Johnson,  nor  spread  out  in  the  richer 
and  more  voluminous  elocution  of  Stewart ;  nor  still 
km  brolcen  into  that  patch-work  of  scholastic  pcdan- 

aand  eonaenmianal  imartnort  which  has  found  iia 
niren  in  Gibbon.  It  ia  a  atyle,  in  abort,  of  great 
freedom,  force,  and  beauty;  but  the  deliberate  style 
of  a  man  of  Uiought  and  of  leiirnin<.'.  and  neither 
that  of  a  wit  throwing  out  his  cxte  n;  irub  w>:U  an  af- 
fectation of  careless  grace,— tsor  oi  u  rlietorician 
thinking  more  of  his  manner  iluin  liis  nuitler,  und  de- 
termined to  be  admired  for  his  expression,  whatever 
may  be  the  fate  of  his  sentiments. 

"  His  habits  of  composition,  as  wo  have  under* 
atood,  were  not  perhaps  exactly  what  might  have  been 
empactedltom  their  retolia.  Hewrotentber«h»wly» 
18 
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^nd  hU  fink  dEttdaM  nam  often  verj  alight  tad  "  But  we  ne«d  dwell  no  longer  on  qualities  that 

imperfect,^!]!*       rad*  challdng  ibr  a  mllnl/  aaj  be  gathered  hercarur  (roni  flic  works  lie  liM 

picture.    His  chief  effort  and  gteaMt  plsmra  me  Idk  behind  him.  TlMqr  who  lit ed  with 

iu  iheir  reviial  and  correction;  end  thire  were  BO 

resulted  from  this 


the  oMit  far  theee  imtdi  will  be  trooed  in  no  ench 
memoiiil}  end  win  ftr  ebovu  those  talcoti  which 
gained  him  hli  nigh  name  in  pluiaiiophy,  diat  per* 
Bonal  cJiaracltr  whicli  enJcanil  liim  to  his  Iriendt, 
and  s'jcd  a  grace  axtd  u  dif^nuty  over  all  the  Kociely  in 
which  he  moved.  The  t^amc  udmirublu  lu^te  which 
is  conspicuous  in  his  writings,  or  rutlier  the  Ijigher 
princlplcE  from  which  tiisl  Uiitc  was  but  an  cniaiia* 
tion,  »prc-ad  a  iimilar  chimn  over  hiii  wholu  Itle  and 
conversation  ;  and  gnvt  to  the  most  learned  Philoso- 
pher of  his  day  the  manners  and  dei>ortinent  «f  Uw 
most  perfect  Gentleman.    Nor  was  thia  in  him  the 

  -  leenlt  merely  of  good  fcnsc  and  good  temper,  asriit* 

filTing  in  of  ili'e  picture — the  working  up  of  tfie  fi«  ed  by  an  early  familiarity  with  good  company,  and* 


limits  to  the  improvi  r;  .  r  t  w  hich 
applitation.  It  »iis  nui  ilic  style  niert'ly,  or  indeed 
chiefly,  that  gained  by  it  :  The  whole  reasoning, 
and  sentiment,  and  iliuiU&lion,  was  tularged  anj 
new  modelled  in  the  course  of  it,  imu  a  naked  out- 
line became  gradually  informed  with  hie,  colour,  and 
tiiprciminn  It  was  not  at  all  like  the  conimun  ti- 
it^Swy  tnd  polisbing  to  which  careful  authors  ge- 
ntnll*  subject  the  first  draughts  of  their  coroposi* 
tioDS— nor  e«iB  like  the  faatidioiia  end  teoUtiTe  alter* 
ations  with  which  Mmo  BaOM  anxious  writer*  aiiej 
their  choicer  passages.    It  wet,  in  fact,  the  jpeat 


guredv^,  on  the  naked  i  1  )ii  igrc  iruo/  that  had 
been  stretched  to  receive  n  ;  and  the  Mogular  thing 
in  his  case  »  w,  not  only  that  he  lelt  this  most  mate- 
rial part  of  his  work  to  be  performed  after  the  «ho!c 
outline  had  been  iiaished,  but  that  lie  could  proceed 
with  it  to  an  indefinite  extent,  and  enrich  and  im- 


consequent  knowledge  of  hi^  own  place  and  that  of 
all  around  him.  Ilis  good  breeding  was  of  a  higher 
descent ;  and  his  powers  of  pleasing  rested  on  some, 
tiling  better  than  mere  companionable  quahtic?. 
With  tlie  ^realcit  kiiidnebS  and  generosity  of  I'.a- 
ture,  be  united  the  most  manly  tinnncss,  and  the 


proveasloDga*hetbMi|gfatfit,williout  any  risk  either  highest  principles  of  honour, — and  the  most  cheer, 

of  destroying  the  proportioos  of  that  outline,  or  in*  ful  end  social  dispositions,  with  the  gentlest  and 

juring  the  harmony  and  unity  of  the  design.  Hovaa  ateadieat  alTectiont.   Towards  women  he  bad  always 

perfectly  aware,  too,  of  the  posiicssion  of  this  estOMU^  the  auat  cfaivalroua  feelinga  of  fegaid  and  atteotioo, 

dioary  power,  and  it  was  partly,  we  presiuno,  in  oonan-  md  wna,  bejrond  alnoat  all  menii  acoeptaUe  and 

quenceofthisconsciousnessthathewnanat«ihr*t>ll  iVMe«ble  in  their  «ocieiyr-*h*«rf»  wtihoBt  the  heat 

with  any  work  in  which  he  wee  levity  or  pretenaion  gnDMomdnf  nfa  ego  or^eondU 


times  ready  to  ro  on 

engaged,  without  waititlg  for  favourable  inoi 
hours  of  greater  alacrity,  hut  ibut  lie  never  felt  any 
of  tlinsc  doubts  and  misgivings  as  lo      bein^'  able  to 
get  creditably  throtigh  with  hii  undertaking,  to  «hich 
we  believe  most  authors  are  occu&ionuiiy  liable.  As 
he  never  wrote  upon  any  subject  of  wbieli  he  was 
not  perfectly  master,  he  was  secure  agaioit  all  blun- 
dete  in  the  aubatance  of  what  he  had  lo  say ;  and 
felt  qnite  aaauiad*  that  if  he  wia  only  allowed  time 
coeogh,  he  ahoold  fimllj  eene  to  a^  it  in  the  tvf 
beat  way  of  which  he  wai  capable.  He  had'  no 
anxiety,  therefore,  either  in  undertaking  or  proceed, 
ing  with  his  tasks;  and  intermitted  and  resumed 
■  them  at  his  convenience,  "ith  the  [  n  r  sable  cer- 
tainty, that  all  the  time  he  bestowed  on  tliem  wa* 
turned  to  good  account,  and  that  what  wu-s  K  ft  im- 
perfect at  one  silting  might  be  finished  with  equal 
ease  and  advantage  at  another.    Being  thus  per- 
fectly sure  both  of  his  end  and  his  means,  he  expe- 
rienced, iu  the  course  of  his  compositions,  neao  of 
that  little  ftver  of  the  apiriu  with  which  that 


lion  :  And  such,  indeed,  waj  the  fiucination  of  the 
perfect  simplicity  and  mildness  of  \m  manners,  that 
the  same  tone  and  deportment  seemed  equally  ap- 
propriate in  all  societies,  and  enabled  him  to  delight 
the  young  and  the;  gay  with  the  same  sort  of  con- 
versation which  instructed  the  leanied  and  the  grave. 
There  never,  indeed,  waa  a  man  of  learning  and  ta- 
lent wIm  appeared  in  society  an  perfectly  tree  from 
aO  emte  of  pretension  or  notion  of  his  own  iroport- 
anoe«  or  ao  little  solicitous  to  distinguish  bimaelO 
or  eo  dncerely  willing  to  give  place  to  every  ooo 
else.  Even  upon  suojects  which  he  had  thorough^ 
iy  studied,  he  was  never  in  the  least  impatient  to 
speak,  and  spoke  at  all  times  without  any  tone  of 
autlioiity ;  while,  so  far  from  wishing  to  set  olTwhjt 
be  bad  to  say  L  v  a:v.  brilliancy  or  eiiipha»ia  of  ex- 
pression, it  seemed  generally  as  if  he  had  studied  to 
disguise  the  weight  end  originality  of  hii  thoughts 
under  the  plainest  form  of  speech  and  the  most  quiet 
and  indifferent  manner :  so  that  the  profoundcst  re- 
marks and  subtlest  obaerratioaa  weco  oAen  dropped^ 
not  only  without  any  aottoitiMio  duit  Ihdr 


tkii  It  ao  apt  to  bo  accompanied.  Ho  had  no  ea^  _    ^  

Srldooa  vJaltbifi  of  bmcf  wfaicfa  it  wee  nceeaaafjr  to  ahoold  be  obaerved,  but  without  anj  anamtt  cm 
s  00  the  apM  or  to  loae  for  ever^-no  caauel  las|d>  edoaaneaa  that  they  possessed  any.  Thoo^  dii 


ration  to  invoke  and  to  wait  for, — no  transitory  and 
evanescent  lighu  to  catch  before  they  faded.  Aii  that 
sraa  in  his  mind  «vas  subject  to  his  control,  and  ame- 
.nable  to  his  call,  thoogh  it  might  not  obey  at  the 
.moment;  and  while  Ins  taste  was  so  t  iiu,  tl  il  Im; 
.was  in  no  danger  of  overworking  any  thing  that  he 
had  deaignedi  all  his  thoughts  and  sentiments  had 
that  imitjrand  coogmity,  that  they  fell  almost  spon- 
taneooaljr  ilMo  harmony  and  order ;  and  the  hut  add- 
ed, incorporated*  and  aaaimiUtcd  with  the  fiat,  aa  if 
dugr  bad  aproi^  aianihanaonalr  ftoae  dm  aam 


roost  social  of  human  beings,  and  the  most  disposed 
to  encourage  and  sympatoise  with  tlie  gaiety  and 
jovialilv  of  others,  his  Own  ^^pirils  were  in  gcnerdi 
rather  cheerful  than  gsv,  or  at  lea^t  never  rose  to 
any  turbulence  or  tumult  of  merriment  ;  and  nhilc 
he  would  listen  with  the  kindest  indulgence  to  the 
more  extravagant  sallies  of  his  younger  friends,  and 
pron^  them  by  the  heartiest  approbation,  his  own 
I  might  generally  b«  traced  in  a  slow  and 
aaaiG^  gradoaUy  maadlng  over  bis  bene> 


trekiat  aoid  fateffiiflDt  Ihatantb  end  lighting  up  the 
gf  lb  am  iriih  dM  apraeMm  of  tha 
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tnUdfltt  end  OMMt  genttine  pbUanthroiij.  It 
vronderflil,  iiidMd»  cooridwuig  the  immiiw  «f  Mi 

own  intellect,  and  the  rigid  and  noderiituig  pro> 

priety  of  hit  own  conduct,  how  tolerant  he  was  of 
the  dcfccta  and  errors  oC  other  men.  He  was  too 
Indulgent,  in  truth,  and  favourable  to  liis  friends  ; 
— and  made  a  kind  and  liberal  allovrance  for  the 
faoltt  of  all  inankiiKiji*-exc^t  only  faulu  of  ba&e- 
mm  or  of  cruel^g  ■gaiiMt  which  he  nerer  fiiiled 
t«  mnifett  the  tiMMl  vom  foom  amd  dctaitaltoa. 
Tndependent,  is  •hurt,  or  Mt  MgK  attahiiiMfitt,  Mr 
PTayfair  was  one  of  the  raost  amiable  and  estimable 
of  men,-— delightful  in  Iiis  manners, — inflexible  in 
his  |>riiiciples,  and  generous  in  his  affections,  he  had 
all  that  could  cliarm  in  society  or  attach  in  private; 
•nd  while  hia  friends  enjoyed  tine  free  and  unstudied 
coarenation  of  an  eaij  aad  intelligent  ossociace, 
Aof  had  at  all  thnea  the  praad  tnd  inward  as- 
wiaDoe  that  he  was  a  being  upoo  vhoteperftet 
h  on  our  iiid  generosity  they  might  rely  widi  the 
most  implicit  confidence,  in  life  and  in  death, — and 
of  whom  it  was  equally  impossible,  thiit,  under  any 
circurrtstances,  he  should  ever  perform  a  mean,  a 
selfish,  or  a  questionable  action,  as  that  his  body 
ahonU  cea*e  to  gravitate  or  bu  lonl  to  live  I 

"  IF  we  do  aot  gne^  deceive  ouiMlvei,  then  b 
nothing  here  of  exuveratioo  or  pertU  fbeUng^^- 
and  nothing  with  whidi  an  indifferent  and  honest 
chronicler  would  not  concur.  Nor  is  it  altogether 
idle  to  have  dwelt  so  long  on  the  personal  character 
of  this  distinguished  individual :  For  we  are  our- 
selves persuaded,  that  this  personal  character  Im 
done  almost  as  much  for  the  cause  of  science  and  phi- 
lOMphy  among  in  as  the  great  talents  and  attain, 
neon  witfa  whidi  it  ma  combined, — and  hat  oontri- 
bttled  in  e  veiy  emlaent  degree  to  give  to  the  better 
society  of  this  our  city  that  tone  of  intelligence  and 
liberality  by  which  it  it  so  honourably  distinguished. 
It  Is  not « little  edvBinegeoiw  to  pUteio^  thet  it 


POL 


iahifathion»— anditiietiUnioteedfanHigMai^per-  PtirCur 
haps,  to  the  lodety  which  la  led  to  eonAr  oo  k  thb  . . 

apparently  trivial  distinction.  It  is  a  great  thing  for  , 
the  country  at  large, — for  its  happiness,  its  prospc-  v*-*^ 
rity,  and  its  renown, — that  the  upper  un  l  ir  tlui n- 
cing  part  of  its  population  should  be  made  tamiliar, 
even  in  its  untaskcd  and  social  hours,  with  sound  aod 
liberal  information,  and  be  taught  to  know  and  ra- 
spect  those  who  have  distinguished  themselves  for 
gfreat  intellectual  attainaieala.  Nor  is  it,  after  all,  a 
slight  or  despicable  reward  fbr  a  man  of  genius  to  he 
received  with  honour  in  the  highest  and  most  ele- 
gant society  around  him,  and  to  receive  in  his  living 
person  tliat  homage  and  applause  which  is  too  often 
reserved  for  his  memory.  Now,  those  desirable  ends 
can  never  be  effectually  acenrapli^hed,  oiiless  the 
manners  of  our  leading  pfaiiuso^bers  are  agreeable, 
and  their  penonal  babfts  and  dtmaitiena  engaging 
andaniaUek         the tjaae of  Hinie and  Robeit. 

have  been  fortonate  in  Bdinbnrgb  in  poi- 
sessing  a  succession  of  distinguished  men,  who  have 
kept  up  this  salut.iry  connection  between  the  learned 
and  the  fashionable  world  ;  but  there  never,  perhaps, 
was  any  one  who  contributed  so  powerfully  to  con- 
firm and  extend  it,  and  that  in  tines  when  it  was 
peculiarly  difficult*  as  the  lamented  individual  of 
when  we  are  now  speaking ;  and  they  who  have 
had  the  most  opportunity  to  observe  how  superior 
the  society  of  Edinburgh  is  to  that  of  most  other 
places  of  the  same  size,  and  how  much  of  that  su- 
periority is  owing  to  the  cordial  combioatitm  of  the 
two  aristocracies,  of  Rank  and  of  Letters,— of  both  of 
which  it  happens  to  be  the  chief  provincial  seat,— . 
will  be  best  able  to  judge  of  the  importance  of  the 
service  he  has  thus  rendered  to  iu  mhabitaatij  and 
Ihroogh  diem,  and  by  their  example,  to  aO  the  rait 
oftlie  country."  (o.  O.) 

POLARISATION  OF  LIGHT.    See  Kariuo^ 
V|0««  OOVBLI. 
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Tur.  rapid  progress  which  has  hcen  made  within 
the  Ix'^t  half  century  in  phy-iieul  science  and  geogra- 
phy, has  thrown  a  deeper  interest  on  whatever  con- 
Gems  the  Polar  Regions,  than  belongs  to  the  mere 
cooimercial  apeculation  in  i^ddl  originated  the 
earlieit  atteamta  for  discorertHg  a  foave  through 
the  North  Falar  Ocean  to  look  and  C»iiia.  It  is 
not  here  intended,  however,  to  enter  into  any  tie- 
tail  concerning  the  new  objects  of  natural  history, 
the  atmospherical  phenomenti  of  temperature,  elec- 
tricity, and  mannetiim],  and  various  other  pmntfi  of 
scientific  research,  which  the  late  expeditiona  ha%e 
been  the  means  of  collecting  and  comrntmtrating; 
but  to  exhibit  a  sketch  of  the  various  attempts  which 
have  been  made  to  explore  thoee  ragiona  of  darkneaib 
long  supposed  not  of»7  to  be  niBnnriritaUe,  butun- 
approachable  ;  and  to  take  a  very  concise  view  of 
the  progressive  dtsCTVcy  and  geographical  infomuu 


.  SEAS. 

North  Polar  Ska. 

We  are  now  able  to  draw,  with  nearly  geographical  Bourtdmic* 
accuracy,  the  boundaries  of  the  North  Pol.nr  Sea.  and  E,xxcr»t 
A  very  large  portion  of  the  northern  shores  of  Eu-  "f^^  Non 
rope,  Asia,  and  America,  which  circumscribe  it,  ha»i 
been  vtiiteds  and  the  position  of  most  of  their  baifa^ 
headlands,  and  rivers,  geographically  aaoartahie& 
By  casting  our  eye  over  the  North  Polar  Chart,  it 
will  be  seen  that  the  Polar  Sea  of  that  hemisphere  ia 
an  immense  circular  basin,  which  communicates  with 
the  two  great  Oceans  of  the  world,  the  Atlantic  and 
the  Pacitic,  by  two  channcl.t,  the  one  separating 
America  from  l-'urojie,  the  Other  America  from  Asia. 
It  will  be  seen,  that  few  pohtta  of  the  coasts  of  Eu* 

n|Kand  Asia,  which  oocopja  M\  half  of  theehb 
eonMrilring  dide,  extoid  much  b^ymid  the  TOtfa 

parallel  of  latitude ;  and  all  these  points  have  been 
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Cna  Cevero  Vottocknoi,  which,  on  the  chtrts,  is 
nwaa  to  extend  to  die  latitude  75}°-    The  northern 
or  Amolea,  ^  Old  Oremlud,  and  two 
wveinentMiiadj  emii|)ileledwdiel«;  Amm* 

rica  extending  aliout  80°  of  longitude,  or  juat  two- 
ninths  of  the  whole  circle ;  and  of  this  portion  three 
SK^vcral  points  linvi-  Ixcti  nsccrtnined  :  fey  Cnpe  by 
Cf-ptain  Conk  ;  the  tiiouth  of  Mackenzie  River  by  him 
whose  namn  it  Iv  Mrs  ;  niid  of  the  Copper  Mine  River 
incorrectly  by  Hcarne ;  ami  from  these  positions  it 
may  be  concluded,  that  the  avernce  of  the  latitude  of 
thifi  coa.it  is  about  the  same  ta,  or  rather  lower  than, 
that  of  Europe  and  A  «ia.  The  extent,  therefore,  of  the 
North  Polar  Seiiiiey  be  considered  about  S400  gK^ 
gni^icaliii3eftiBdiiiBMer,  or  7200  incimiafbteMfc 

Tbe'inlerior  or  ecntna  peite  oftfaia  eae  are  May 
Uttle  ksown.  Scwefkl  Maids  are  aoatlend  OVCf  Ml 
southern  extremities,  the  largest  of  which  ie  Old 
Greenland,  whose  northern  limit  has  not  yet  been 
ji.issf  fl  ;  the  others  arCj  Spitzbergen,  Novn  /pmlila, 
the  is>l«i><lsof  LiaUiov,  or,  a«9omehii\  e  bee!)  jtleasei! 
to  call  them.  New  Sibertii ;  the  North  Georgian 
iglandA  of  Parry,  and  those  which  form  the  western 
land  of  Baffin's  Ba^.  Besides  these,  there  are  a  num- 
ber of  anuU  alluvial  islands  formed  at  the  mouths 
ef  die  aeveral  rivers  of  the  two  continents ;  but 
whedier  any,  <ir  what  number  of  islands  may  exist 
aeerer  to  the  Pole,  we  moat  of  cours«  remain  igno- 
rant  tall  the  Polar  Seahaaheenftirtfaer  explored. 

Per  liHt  litde  whidi  is  known  of  llde  tee,  we 
are  indebted  to  that  spirit  of  discovery  which  show* 
ed  itself  immediately  after  a  paasage  to  the  Indies 
had  been  effected  rounti  the  Cnpe  of  Good  Hope; 
not  so  mucli,  it  is  true,  for  the  sake  of  geographical 
discovery,  a."  th.it  of  ."hortcniii^f  the  passage  by  sea 
to  the  eastern  p.-irts  of  the  w  orld.     It  was  ohvioHg 
tliat,  if  a  ship  could  proecetl  from  the  Atlantic  to 
the  Pacific,  on  a  great  circle  of  the  sphere,  or  nearly 
•Ok  the  distance,  compared  with  the  circuitous  pass- 
age round  Southern  Africa  or  Southern  America, 
would  be  prodigiously  shortened.    The  vcyage  of 
Cohtmbua  Jiad  that  oliject;  hot  it  waa  swiii  die. 
comcdftfaat,  ftomdieBntttsof  MageillBatotbe  Onlf 
of  St  Lawrence,  there  was  one  uninterrupted  conti- 
nuity of  land.  Of  6ie  northern  regions,  the  int'ornia- 
tion  has  been  scanty  and  discoxirayinp;  for  such  an 
enterprise.    Oneof  tlie  Scandinavian  pinites  had  in- 
deed been  driven  by  stress  of  «        i  ,  so  early  as 
the  middle  of  the  ninth  century,  upon  an  island  to 
the  north-we«t,  to  which,  from  its  appearance,  he 
gave  the  name  of  Snowland,  which  was  alWwards 
changed  to  that  of  Iceland  by  the  leader  of  the  Nor- 
wegian colonists  who  took  refbge  on  that  inhospitable 
spot ;  but  it  was  not  till  more  than  a  century  after 
this  that  Eric  Bauds  diaoovercd  the  sootbciit  nut  of 
Old  Grcenlaiidi  and  there  are  greunda  Jbr  D«1»ev. 
ing  that;  b  tile  year  1001,  aome  of  these  cnlmists 
discovered  Newfoundland  and  the  const  of  Labra- 
dor. 

The  colony  of  Iceland  coaiiijutil  to  flourish  in 
spite  of  the  storms  and  tempests,  the  chilling  tem- 
perature, theearttKinakes  ,ind  volcanoes,  which  sltook 
to  its  centre  tJns  Vllitna  ThvH  of  the  inhabitable 

worldj  but  the  Greealaad  ookmies  were  Ism  fi»tan< 


ate.  For  some  time  that  «n  the  west  is  said  to  have  ^ns- 
•o  well  succeeded  as  to  munbcr  one  hundred  vit>  "^v^ 
h^,  dhrided  into  fimr  nriafaas;  but  dwt,  having 
•qgngedfai  hoMilities  wUh  tiie  nadvasj  whom  they 
Mfoed  fiinald^f  (the  same  people  as  the  present 
Edomanx),'  the  latter  compelled  them  to  abandon 
their  settlements.  The  eastern  colony  is  supposed 
to  have  shared  a  more  deplorable  fate ;  a  stream  of 
ice  havinr;  Used  itK^f  to  the  coast,  about  the  year 
l  lCXi,  ami  rendoretl  the  whole  of  it,  from  that  time 
to  thi^i,  utterly  in;-.ecc>slbU-.  1  he  existence,  how- 
ever, of  any  such  colony,  has  of  late  years  been  called 
in  question ;  and  it  is  now  suppo«ed  that  all  the 
Danish  and  Norwqpsn  setticmentA  were  confined  to 
the  westam  aid*  «f  Cm  PaiewtU. 

The  vomgoa  and  Mventims  of  the  two  brothers  The  Voir- 
Nieolo  and  Anfeanb  Zeito  in  1980,  though  they  added 
bnt  tittle  to  the  knowledge  of  northern  geograuhv.  ^^^^^ 
are  extrandj  enrtous,  and  throw  considerable  light 
on  the  state  of  Greenland,  Labrador,  and  the  Ferae 
Islands  (Fricsland),  at  that  early  perifKl.  It  may  be 
doubted,  hu^vever,  \i'  any  of  the  voyages  luthertt> 
iiiado  were  undertaken  for  purposes  of  discovery 
anil  the  benefit  of  navigation.  The  Portuguese  have  Of  the  Por- 
unquestionably  the  merit  of  beilV  the  first  to  send 
out  expeditions  witlj  thoto  vfanM;  and  it  is  to  their 
•iicccssfttl  discovery  of  a  passage  round  the  Cape  of 
Good  Hope,  that  we  owe  the  bold  enterprise  of 
Christopher  Colon,  better  known  aa  Columbus,  to 
find  out  a  pasaagc  to  the  loficnbj  Meering  directly 
tothewcat. 

It  was  not  till  the  year  1 496  that  England  engaged  Of  Jolia  C*. 

in  naiUic<il  discoveries.  In  that  year,  Henry  VI i.'*'^ 
enoour,ige<l  John  Calxitu,  ,-i  citizen  of  Venice,  to 
make  discoveries,  by  grantir-.p  liiu)  a  patent  to  search 
for  unknown  latuU,  and  to  conquer  and  settle  them. 
His  son  Sebastian,  either  alone  or  in  company  with 
his  father,  discavere<l  Newfoundland,  to  which 
given  the  name  of  Prima  Futa,  "  the  first ; 
W«  say  discovcndj  br  ahhoojfh  the  1 
m  favour  of  the  SoandiMiviana  aariD 

entbiaiahuidtiioireatQietheni   

been  fomd  of  any  soch  eotoiiTes.  The  olbject  of  die 
voyage  was,  as  stated  by  himseir,  th.it,  "  undert.lancl- 
ing,  by  reason  of  the  sphere,  that  if  I  should  snil  by 
way  of  north-west,  I  ahoiilil  by  a  shorter  ti  .i.  i  i  n  e 
itito  Indilt,  I  Uiereu|>oti  caused  tlu'  kiii^  to  bv  ..d  ,  tr- 
tisetl  of  my  devise,  who  immediately  touuuanded  two 
ciira  vets  to  be  furnished  witii  all  tluugs  appertaiiiaig  to 
the  voyage."  He  States  in  his  report  that  he  readied 
the  Mith  degree,  but  finding  no  opening  in  the  coMt, 
he  despaired  of  a  pa-ssar^e,  and  returned.  ' 

A  claim,  however,  has  been  set  im  for  the  difrOfttsCbi^ 
CO  very  of  Terra  de  Daceikaot  (the  Lend  of  Cod^lBiek 
kh),  cfterwarda  called  Newfoundland,  by  John  V'aa 
Coels  Covterenl,  a  Portuguese  gentkoian  lielonging 
to  the  household  of  the  Infanta  Dan  I'ern^ido,  who 
is  mid  to  have  touched  at  that  island  in  the  year 
J+t>3  or  I nj+,  in  an  attempt  to  find  a  route  to  Inilia 
and  the  Sjiice  Islands  hv  sailing  westwanl  round  the 
northern  extremity  of  America.  1  in-  i  i  i'ia  rests oti 
the  tetitinuNiy  of  Curtleira,  and  on  u  patent  conuui*- 
sion,  granting  to  Cortereal  the  Captaincy  of  Terceira, 
in        ee*  reward  far  hie hnpeettntdiacomy.  The 
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fhnmd  eiltidiluluiniili  on  the  idand  of  New- 

fcurdland  townrtls  the  end  of  the  fifteenth  century. 

In  tlie  summer  of  1 500.  two  ships  sailed  from  U»- 
bon,  under  the  commaiul  of  fin'ipiir  CortcroH!,  on 
northern  discovery.  According  to  liaimisio,  they 
Brri>-cd  at  a  region  of  extreme  cold  ;  find  in  the 
latitude  of  60"  north,  discovered  a  river  tilled  with 
ice,  to  which  they  gave  the  name  of  Uio  Ncvado, 
dut  is.  Snow  iUver.  Thie  land  was  Lafandor, 
which  on  an  old  diart  is  named  CertersaHs,  In  re- 
tuniin;:,  lie  tli^cnvjred  the  Gulf  of  St  Lawrence. 
Caspar  Coi  tiTt'iil  was  so  satisfied  of  the  existence  of 
a  north-west  ]la^s.■)^c  to  Iiuiia,  that  he  ag^aiii  letl 
Lisbon,  in  May  1501,  willi  two  vessels,  l)ut  his  own 
leparated  on  the  coast  of  Tcrro  Vi-nlc,  jiiid  ne- 
ver more  heard  of.  A  second  brother  went  out  tlie 
IhUowiiig  year,  but  bib  ship  w  ais  also  supposed  to  be 
loet  and  all  handa  perisbed.  A  third  expedition 
was  sent  out  m  searm  oPdie  unlbrtuiiale  navigaton^ 
liut  no  tidings  cmild  he  ohtnincd  of  their  fate. 
Of  Aubenon  The  French  are  the  only  maritime  people  who 
have  seen,  with  apparent  indifference,  the  exertions 
made  by  other  nations  for  the  discovery  of  a  poiua^e 
to  India,  either  by  the  north-east  or  tlie  north-west 
Aoberton  Cartier's.Tojrages  to  Newfoundland  and 
the  Gulf  of  St  Lawrenost  between  1508  and  1594^ 
can  hardly  be  considered  as  vovaMa  of  dii 
and  the  snbsequcnt  voyages  oflUNief  val  and  of 
Mnnnii-s  de  la  Jtnchc  had  no  other  object  thaij  the 
dihcovery  of  i,'okl,  or  of  a  desirable  spot  to  esta- 
blish n  colony  on  tlie  eun-^t  of  Anu'rii'a. 

In  the  year  152*,  the  jt-alousy  of  the  Sjianiards 
would  seem  to  have  taken  the  alarm  at  the  attempts 
whidh  were  making  by  other  nations  to  discover  a 
abnter  way  to  Chow  and  the  Indies  by  the  north  ; 
for  it  appears,  that  a  slcilful  navi^ptor,  who  had  been 
with  ^Ia|felhane8,  of  tlic  name  of  Estevan  Oomet, 
sa-k-d  in  tliat  yiMr  from  Corunna,  With  the  view  of 
ci»M'ovcring  a  northern  passage  from  the  Atlantic  to 
the  Moluccas.  C'aspar,  the  only  author  who  has 
recorded  this  voyage,  enters  into  no  detaiU,  but  it  is 
supposed  he  reached  no  farther  than  thecoastof 
Labndor^  ftom  whenoe  be  brought  away  some  of 
the  natiTCK.  On  hia  ratnnit  he  was  asked  by  a 
IVier<(1  what  success  he  had  met  with  i  The  answer 
vas  rsdavns  (slaves),  which  the  inquirer  mfatook 
for  ilavos  (cloves),  and  >|irin(l  tlie  re])ort  of  his  hav- 
ing made,  as  Furchas  calls  »t,  a  "  spiey  <!iscnvery." 
It  is  evident,  however,  that  his  \  o\  age  was  a  coni- 


or 


of  Spoil.  He  reMbed  the  latitude  of  4«»  N.  and^^vW 
gave  the  name  of  Cup*  Mendocino  to  the  land, 
about  the  latitnde  49*  N.,  in  compliment  of  the 

viceroy. 

Knfflnnd,  in  the  mean  time,  was  not  inactive.  Atl-insEnj. 
the  siifrpcstion  ot"  Mr  Rcbeit  Thorni'  of  Hristol,''''*^'WI" 
King  Henry  VIII.  caused  to  be  -sent  fortii  "two 
faire  ships,  with  divers  cunning  men,  to  seek  strange 
tegfooM,"  wbicb  left  the  Thames  in  IS/SIJ.  All  that 
lukltiyt  could  diseover  of  thcae  shipa  and  the 
cunning  men  was,  that  the  name  of  one  of  tliem 
was  Dominus  Vobiscum,  and  that  a  canon  of  St 
I'aul's  of  London,  a  great  mathematician  and  «reulU>v 
man,  went  on  the  expedition.  One  of  these  ships 
wa.s  Cast  away  in  the  >{rcat  opening  between  the 
north  parts  of  Newfoundland  and  NleLi  Incognitea 
supposed  to  be  Greenland. 

In  the  year  two  ahins,  the  Thnitie  and  thetoMrie^ 
Minion,  were  set  fordi  hj  llaaier  Ron  of  London,  6*  Vo]M|i. 
"  a  man  of  jT(,„dly  stature  and  of  great  courage,  and 
given  to  the  sludic  of  comuu^caphie."  .Six  score 
persons,  we  arc  told,  emharked  on  this  expedition, 
whereof  thirty  were  gentlemen.  They  readied  no 
higher  than  Newfoundland  ;  but  there  is  a  curious 
account  of  their  juraoeedings  by  Haklujtj  which  he 
procured  flrom  Mr  Oliver  Dawbeny,  merchant  of 
LondiHi,  who  waa  one  of  the  adTcntutcm  on  bosrd 
the  Minion. 

f)n  the  rctnrn  nf  Seh.istiiUi  C.ihot  to  En^'l.md,  heVofspcif 
was  constitute*!  Grand  Pilot,  and  ■'  (Jovernor  of  ihe^iT  Hugh 
Mysterie  and  Conipaiu'e  of  tJie  Mi  rehaiits  Ad  ventur- 
utti  tor  the  Uiscovene  of  Uegions,  Dominions,  Islands^ 
and  Places  imknown."    At  his  suggestion,  a  voy» 
age  was  undertaken,  in  the  year  1 553,  for  the  dis< 
covety  of  a  ndrlh-cntt  passage  to  Cathaia,  consisting 
of  three  vwieli,  whose  crews,  including  eteven  mer. 
chants,  amounted  to  IIS  persons.   Numerous  can- 
didates stood  forward  ft/r  the  command  of  this  ex- 
pedition ;  but  Sir  Hugh  Wdloughby  was  appointed 
t'aptnin-Cieneral  of  the  fleet,  "  hi)th  by  reason  (jf  hia 
goodiy  personage  (for  he  was  of  tall  stature),  as  al> 
BO  for  his  singular  skill  in  the  services  of  warre." 
The  fate  of  Uiis  expedition  was  most  diaastroua. 
Sir  Hugh  Willoughby,  with  hia  brave  associates,  as 
wdl  as  the  ci»w  of  the  seoond  ahi^  to  the  number 
of  seventy  persons,  nrisersbly  perished,  fVom  cold 
and  on  the  eo.ii>t  of  L.ipiand,  at  the  mouth 

of  a  Mv»i  ciiled  .Ar/.ina,  nut  f;ir  I'roni  the  liarbour  of 
Kegor.     The  third  ship,  inuler  Master  Richard 


plete  &ilure>  of  which,  as  the  voluminous  compiler  Ctianoclor,  bad  ported  conipany,  and  by  nutting  in- 
imt  mwititiwrf  obasrvesi,  ■*  Utde  ia  left  oa  bat  a  to  Wardhny^  in  Norway,  escaped  the  nte  of  his 

disoofered 
liret  inter* 


nianUoo 
the  Wwt 
CsastsT 


or  liw  f|is.     The  alam  of  the  Spaniards  spread  to  the  Pacific ; 

and  Cortez,  the  conqueror  and  Viceroy  of  Hcxioo, 
iMi  receiving  intelligence  of  tlic  voyages  of  the  COr- 
tercals,  fitt^  out  3»rec  ships  umler  the  orders  of 
Francisco  L'lloa,  to  look  fen-  tlie  suppoNeri  .Strait  of 
Anian,  through  which  they  were  to  p.rss.  In  X  'tM, 
the  Viceroy  Mandma  sent  one  expe«lition  by  land 
end  another  by  •••  from  Mexico  to  the  ninfliwwU 
made  by  any  of  thcae  voynign. 


s ;  and  in  the  tbllowing  jMr«  di 
'Archaiigel,  and  opcawd  the  fir 


INro  y«irs  after  this,  dm  Court  of  ^ftht  eidetti 

another  expedition  along  the  western  ooaSt  of  Ame- 
rica, the  conduct  of  which  was  entnisted  to  Juan 


_  tnions ; 
the  port  of  i 
course  with  Rneaia. 

In  the  years  1685  and  1556,  two  ships  were  sent  Of  Stephen 
out  to  Archangel,  to  carry  Clommissioners  to  the  ^^^^omlh. 
Court  of  Moscow,  and  iiaving  landed  them  to  pro- 
secute discoveries,  and  "  to  use  all  wayea  ,an<l  meancs 
possible  to  lemie  howe  men  may  pa8<>e  from  Itussia^ 
either  by  land  or  sea,  to  Cathaia."  Stephen  Bar> 
roaafa,  in  the  Serchthrift,  proceeded  easterly  as  far 
as  m  ishmd  of  Waygatx,  where  he  was  stopped  by 
the  constant  nortli-east  and  northerly  winds,  thick 
weather,  and  abundance  of  ioe>  Tlie  neighbouring 
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Fdif  ftnii  eountry  wai  inhabitwl  by  Samoeds,  who  had  nn 
^'       ^  ^houw,  but  tents  made  ofdeers'  skins. 
Of  yfifiiii      The  rapid  progress  made  from  this  time  by  Innd 
VMUab  through  Ruasia  to  Persia  and  India,  reviTcd  the  ar- 
dour tor  discovery  by  Me,  and  the  pens  of  the  mo^t 
learned  and  ingenkma  men  in  the  nation  were  eni- 
plojed  to  provvtte  cKiatenc^     pncticaUltejr,  and 
llw  peal  advMtt^  whidi  iroiild  molt  ftem  tt*  din 
eoveiy  of  a  nortb-we«t  paasage.  Among  othen^  Hnw 
tin  Frobisher  had  laboured  for  fifteen  years,  bnt  with- 
out the  means  of  selling  f'ortli  .in  expedition,  till  at 
la.st.  in  the  yesr  157H,  l)y  the  u«si»tance  of  Dudley 
Karl  of  Warw  ick,  and  a  few  friends,  ho  was  cnahlcd 
to  fit  o\it  two  Hinall  barks,  theCiabrid  ofa.!,  and  tlic 
MicIkui  of  30  tons,  and  a  small  pinnace  of  10  tons. 
On  the  1 1th  July,  this  little  squadron  came  in  sight 
of  Friedand,  "  rising  like  pinnacles  of  stt.-ep]es,  and 
all  eovered  with  snow."    This  Fricsland,  being  in 
6l*  latitude,  was  probably  the  southcni  part  of  Old 
Greenhnd.   He  entered  a  strait,  which  now  bean 
hiiname, in  latitade «»•  8'  N.,  mid  lud  eamniiii. 
.  cation  with  the  EakimauSj  whom  he  describes  as 
"  like  to  Tartar*,  with  long  black  hahr,  broad  faces, 
and  flstte  noses."    He  brought  home  one  of  these 
"  .ftranpe  infidcles,  whose  like  was  never  seene,  read, 
nor  lie.ird  of  Itefore and  Frobisher  had  the  siilis- 
fuctiun  to  find  liiniself  "  highly  commciidctl  of  all 
men  for  his  greatc  and  mitable  attempt,  but  spc- 
ceally  famous  for  the  great  hope  he  brought  ol'  the 
passage  to  Cathaia." 
HisSseoad     Some  of  tlie  crew  having  bronght  home  a  atooe 
V^ssB.     which  "  gl  istend  with  •  lMr%iit  —arqanat  «f  gold,* 
Queen  Eliiabelh  now  give  ooontenance  to  a  aeeond 
•   attempt,  and  added  to  the  expeditioa  "  one  tall  ship 
ofUrlil^eatie^iiMBadtfae Ajde^*  Iuthisvoy«gs 
they  nrooeedcd  to  Meant  WerwMc,  on  Besolut^ 
Island,  in  latitude  fiSj'  N.,  from  whence  they  sailed 
on  their  return  home  on  the  SSd  Anguct,  liaviiu 
lost  only  one  man  by  ifctawM^  aid  •hoOcr  who  M 

overboard. 

HbTliird  Though  Frobislier  brnnf>;!:t  hoTiu-  ■u  lthi  r  gold  nor 
silver,  but  something  which  had  tlie  appearance  of 
both,  tlie  Queen  and  her  Court  pleased  in  "  finding 
that  the  matter  of  the  gold  ore  had  appearance,  and 
made  ihaw  of  great  riches  and  profit*  ud  the  hope  of 
tile  passage  to  Cathaia  by  this  last  nwage  greatly  in- 
ereaeed,"  detennined  to  establish  •  ooiknyoB  Mate  In* 
«bgnita:  for  which  purpose  tfteen  ships  wsra  Jfugn* 
,  ed,  carrying  100  persciia  to  flam  the  eetriamsiittwi& 
whom  three  of  the  ships  were  to  remain,  and  the  other 
twelve  to  bring  back  cargoes  of  gold  ore.  The  fleet 
sailed  (111  the  .Slst  May  l.'iTS;  pirt  of  it  ciiteritl 
FrohiaJier's  .Strait,  and  part  were  driven  towards  the 
coast  of  Grecnlajul.  On  the  JiOlh  August,  the  ships 
liaving  rc-asseiiibled  off  Hatton's  Headland,  on  lie- 
solution  Island,  and  all  hands  dishenrtened  by  the 
cold  and  ttmiH-»tuous  weather,  they  resolved  to 
make  sail  for  England,  where  they  all  arrived  at 
diffigrent  ports  about  the  b^inniqg  of  October,  with 
the  loss,  by  deaths,  of  about  for^  peraona. 
orhtsaa     The  ptagremiMado  by  land  to  the  tiaatniJ  itt- 


duccd  tlie  UuiiMn  Company  to  fit  out  two  ships,  un-  P"*"  Ssss. 

dor  ilie  eonniiMiul  of  Pet  and  Jackman,  to  make  an- 

other  altmnpt  at  a  north-east  passage.    They  left 

Harw  ich  on  tlie  JOth  .May  15S0,  reached  WartUiuys 

on  the  ssd  June,  and  the  coast  of  Nova  Zambia  tlM 

1 6th  July  ;  pMwd  the  Strait  of  Waygata,  bnt  were 

obUged  to  return  on  account  of  the  ice. 

Sir  Hnmphry  Gilbert  and  his  brotber  obtained  Of  8irHa». 
flemQueeo  Eliaabcth,  in  1578.  •  patent  for  makingPl^M- 
western  discoveries,  by  whidi  they  esUblished  a**^  ' 
corporation  under  the  name  of  "  The  Colleagues  of 
the  Fellowship  for  the  Discoveric  of  the  Nortli- 
west  i'assa^e."    In  1,>^  >,  vSir  Humphry  6<.-t  out  to 
take  ))o'i^ession  of  iNe»  toundland,  but  the  voyage 
Was  most  disastrous,  and  on  his  return,  his  little 
bark  foundered  at  sea,  when  he  ajid  all  tliat  were  in 
her  perished. 

in  1585,  John  Davis  was  sent  out  by  the  mer^OTMa 
of  London,  fur  tiic  discovery  of  the  north*  Oaili, 

Two  barlt%  the  Sunshine  and  the 
lUMk  one  of  £0,  die  other  of  85  tama^  were  &> 
It  ft>r  tiiis  pnrposei  C>n  the  6th  of  Angusl^ 
had  prooeedea  so  high  u]>  tlie  strait  which 
lars  his  name  as  latitude  06-  W,  an.\  ant  linr- 
eil  in  Kxeter  Bay,  under  "  a  brave  mount,"  i(j  \',lKcii 
he  gave  tlie  name  of  "'  .Mount  Raleigh,  the  cliiFs 
w  hereof  were  as  orient  as  gold."  On  the  t>th  Au- 
gust, they  returned  tu  the  southward*  aad  surived  in 
Dartmoutli  Uie  SOtli  September.  - 

In  1586,  Davis  set  sail  a  second  time,  and  coa.stedHUS«caad 
the  western  shore  of  Cireenlond  up  to  the  latitude  Vefs|t. 
6S*  ?3',  stood  from  tlience  across  to  the  westward, 
made  the  land  in  66"  19',  and  tumiqg  to  the  aoutll- 
ward,  along  the  coast  and  numerous  idaiid%  wduiw 
ed  in  a  bay  on  the  coast  of  Labrador^  in  latRude  56", 
and,  sailing  from  thence,  arrived  in  England  in  the 
month  of  Octolx-r. 

A  tliird  voyage  being  determined  on,  Duvis  sailed  Hit  TIM' 
froin  Dartnioulli  on  the  I'Jth  May,  made  tiie  land  on  Viij-sgs, 
tlie  west  coast  of  (irei'nland  in  latitude  GV"  oil  iJle 
I  ttli  .June,  had  advanced  as  high  as  latitude  (57"  on 
tlic  i^xli.  Olid,  ou  tlic  :;iltll,  was  in  latitude  TU"  VZ'. 
From  hence  he  crossed  to  the  wc^tvvard  in  an  open 
sea,  but  being  driven,  as  he  suppo.-ixl,  by  «  current 
found  thciuselve:),  un  the  \\)\\\,  abreast  of  Ifomit 
Jialeigb.  After  thii^  Davis  advanced  60  leagues  «p 
the  atoailha  had  ^oevsnd  on  the  former  vov^, 
nmreaDedCwBbeilaiid  Stnit ;  passed  thfoodiLiiiB* 
liyls  inlai^  the  sane,  it  is  supiKued,  which  FrtMsher 
bad  diseovered,  and  known  as  Frobisher's  Strait; 
and,  standing  to  the  suuth-eaitt,  discovered  Cape 
Chidley,  and,  retm  r  ini^^  bi.i..>'u  ards, arrived  in fingi*  . 
land  by  the  miiidle  nl  Si  pt^  inber.  * 

Of  tiu!  voy;L:j;e  of  Maliionaiio  in  Ij88,  and  of  JsiW  > 
de  Fuca,  1  ti^jl,  it  is  not  necessary  to  say  any  thieg^ 
the  latter  being  at  best  but  pnUeawtical,  and  tM 
former  altogether  spurious. 

The  next  etteiiipts  we  find  in  clironolugical  order  VMeaisst 
were  three  voyages  for  the  discovery  of  a  north<eastwdiEgi 
nassage,  undtttaken  by  the  Dutch,  in  which  WO- Bbmhs., 
liam  Barents  waa  chief  pilot  The  first  of  these  waa 


*  An  interesting,  account  of  the  proceedings  of  this  able  and  intrepid  navjgator,  by  liiiuscif,  is  cootaiued 
in  every  WW  end  eerieiieliiiieho&  celled  file  ITerWe  gjitwf wplMarf  Z)wcryiiees  IflM. 
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tolu  itu.  let  forth  in  1 59*  ;  procetnleti  earterly  as  Ikr  a»  Wny- 
w^V^i''  gate,  then  nlong  the  western  coast  of  Nova  Zi-nil)la 
M  high  as  latitude  77"*  25',  and  returned  to  the 
Texefthe  l6th  September.  On  tlie  second  voyage, 
the  fiilkrwiqg  yenr,  thi-y  did  not  rwch  Nov«  Zcm- 
.  Ma  tnt  ^  17th  August,  irhan  finding  it  inipo»> 
sible,  on  account  of  the  great  quantity  of  ice,  and 
"  tlif  we;.iber  being  misty,  melancholic,  and  uvowie," 
Uu'v  i-ctiiriu'd  to  the  westward,  and  iirivid  io  tilt 
Maes  on  Uie  1 8th  November. 

The  third  voyage  of  Barentx  is  intensely  intercst- 
iiur.  The  ships  left  the  Tesel  in  May,  and  on  the 
9u  June,  after  saiHng  among  much  ice,  they  disco- 
v«nd  fiear  (since  callad  Chonrv}  laland.  Proceed- 
ing northerly,  they  diaeomrad  BfMtmgm,  alaof 
.  the  western  coast  of  mIu'cIi  llicy  had  advanced,  on 
«^  the  Iflth,  as  high  tis  KO-  11',  opposite  the  point  since 
known  as  HakUi\t's  Headland.  Hrturninj;  to  the 
southward,  liarentx  made  for  the  coast  of  Nuv^ 
Zembln  ;  doubled  the  northern  extrctni^ ;  and  then 
fimad  hiniMlf  oootpelled,  by  the  pressure  of  the 
ioB  audi  bad  waatlurj  to  seek  for  refuge  ui  a  small 
bay,  vMdi  thoy  called  Ice  Hwrcn;  and  bete  tbqr 
pHsed  "  their  cold,  comfnrdease,  darke,  and  dram* 
ful  winter,"  in  about  the  Tfith  }>.ir.illil  uf  Jati- 
ttid?.  Thf  shiji  was  wliolly  wrecked,  and  the  sur- 
«  Ti\inc  l>iii't  of  the  crew,  flttctn  in  miniber,  Ifft  this 
spot  the  following  year  in  two  open  boats  ;  atid 
aher  an  exertioa  of  fiir^  daya,  in  w  hich  they  suf- 
SatA  the  graatat  IktilBUB!,  ftmuM^  and  cold,  and  in 
wldch  BanMi  liid  two  &ihm  died,  they  readw 
ed  Kflduin  in  Lapland,  a  distance  of  1000  nulea 
and  more  from  the  hay  in  which  they  had  paaied 
the  winter. 

WGowge  The  merchants  of  England  e^cem  to  Imve  lost  all 
Wi^MWb.  hope  of  n  northern  passage  to  the  Eait  Indies,  till 
they  were  once  more  roused  by  a  supposed  piece  of 
inftmnation  of  Captain  James  Lancaster,  that  the 
paaaage  waa  in  the  north-west  of  America,  m  lati- 
tude-Aeoordlngly  in  1609  the  MiiM»- 
vy  and  Tnrkey  Coiiiiwinics  fitttnl  out  two  fly-boats, 
the  Discovery  and  Godspeed,  Uie  conniiand  of 
which  given  to  Captain  George  Weymouth. 
.  This  voyage,  however,  was  a  complete  tailure.  It 
is  difficult  to  make  out  precisely  the  utmost  li- 
mit at  whidi  it  arrived ;  it  waa  not  much  beyond 
Resolution  Island  in  Hudaon'a  SttiaH;  bat,  to  me 
the  wordaof  •aubsMoent  aagadmia  navigatar,  Loko 
Pox,  "  Davis  and  Weymoath  l^gbled  Hudaon  into 
his  Straits." 

OrUaU  sad  lit  liiOH,  the  Kin^  of  Denmark  sent  out  an  e.\)M:- 
•"W*  dition  of  discovery,  in  which  two  Englishmen, 
James  tlall  and  John  Knight,  were  enipluyed.  'I'lte 
ships  proceeded  along  the  west  coast  of  Greenland, 
bat  leofihed  no  higher  than  about  latitude  660  55' « 
gm  the  names  of  Chriatiatt'B  Foord  and  Queen 
Atmc^a  Ca|ie  t  traded  and  qnarrdled  with  the  naliTCat 
Icfk  two  nudeftetors  among  them,  and  returned  to 
.  Eiaineur. 

This  ex]>cdition  was  foUowcil  up  by  two  others  in 
the  two  foliowintc  years,  neither  of  which  was  pro- 
ductive of  any  discoveries ;  the  first  having  advanced 
only  to  66*  35'  on  the  coa.Kt  of  Grecnlandj  and  the 
latter  not  ftrtfaor  than  Cape  FamreU. 
21^^  InitiOS^tiinMidbadtaerLoodniaantonitlie 


Hoi)cwell,  under  the  directions  oi'  John  Knight,  in  Sm^ 
laiiiude  56*  48',  on  the  coast  of  Labrador,  Knight,  ^— y^i^ 
with  hi^  mate  aiod  four  otfaan,  went  on  shore,  and  * 
trere  auppoaed  to  bo  mudcied  by  the  natives,  aa 
aane  of  tiiam  ww»  over  eftarwaeda  beard  o£  Hie 
ahip  rammed  bomeb 

Henry  Hudson  made  no  fewer  than  four  voyages  The  Vw. 
of  discovery.    The  firvt,  in  KiO?,  w.is  uloiig  tlie  "I!" 
eastern  coit^t  of  Greenland,  when  he  observed,  in ''^ 
76°  56',  a  higher  degree  of  ktitudc  on  that  coast 
than  has  since  been  ascended.    The  second,  in  1608, 
was  an  attempt  to  th6  eastward,  where,  as  in  all 
preceding  attempts,  he  waa  atopped  at  WmygaC 
StniL   Of  the tUtd little ia known.  Itanortiiem 
limits  appear  to  have  been  the  North  Cape  on  one 
side,  iiiid  Xew  foiindland  on  the  other. 

Tlie  foiiith  voyaffe  was  fatal  to  Hudson;  but  it 
opened  the  w  ay  to  the  coast  of  America  in  a  higher 
degree  ot  latitude  than  it  had  yet  been  appro&dx'd. 
He  left  the  Thames  in  the  Discovery  of  55  toits,  on 
the  17th  April  l6lO;  and  reaclied  the  lale  of 
Godiniercie«  In  the  eli^  whIdi  boaie  Ua  vmm,  en 
the  6th  July;  on  the  id  Augoat*  be  discovered 
land,  which  he  named  Cape  WolstenhoSm ;  and  itear 
it,  on  a  clus-ter  oi'  islands,  Cape  Digues— and  here 
ends  Hud -.on 's  ti.vrative ;  for  his  crew  liAving  mu- 
tinied, they  put  Hudson,  hi-)  son,  and  seven  others, 
into  an  open  boat,  which  was  never  heard  of  more. 
The  ship  returned  to  England,  and,  what  is  most 
raarkable.  the  inhuman  and  etroeiona'  aet  doea  not 
appear  to  hnve  CMued  any  at-paelifln,  nor  waa  any 
inquir}-  ioatituted  into  tfio  proeeediiy  of  die  ma* 

tineers.  ' 

Two  of  tliem,  in  fact,  Abacuk  Pricket  and  Ro-OfThom« 
bcrt  Hylot,  were  employed  under  Captain  (after- 
wurdit  .Sir  Thomas)  Button,  appointed  to  prosecute  ' 
the  discovery  of  a  north-west  passage,  in  two  ahina, 
the  Resolution  and  Discovery.    Button  foUowedthe 
tiictof  HMd«)n»andaMCcaededinn»rihii<f  theeeaat  ' 
of  America,  'where  he  wnitered  in  Neleon'a  River, 
in  l.ititude  5T  10'.  The  following  year  they  stood  to  > 
the  northward,  and  discovered  Southampton  Island, 
as  high  up  as  latitude  05°;  made  some  discoveries  of  I 
Islands,  anil  rt;tumed  to  England  in  the  autumn  of  i 
1613.  I 

In  Hi  12,  we  find  James  Hall  employed  on  an  ea-OCJama*  i 
ucditioii  up  the  western  coast  of  Greenland,  vdlcTC  I 
ne  waa  aliun  tgr  one  of  the  nalivee  at  ilftniel's  Point, 
in  latitude  G7*.  The  aeeount  of  dM  voyage  is  writ- 
ten by  WiUiam  Baflin,  who  was  jiilot,  in  which  he        *  ( 
relates  the  methixl  of  determining  the  longitude  by 
an  observation  of  the  time  when  the  moon  cume  up-  ( 
on  tlie  uteridian ;  tile  first  navigator  probably  who 
practised  this  method. 

in  I6l4h  Captain  Gibtion  waa  aent  out  in  tfaeDie>OfCoptdn 
eoiveiT,  atthefeoommeodatimi  of  ffir  Thomaa  Bnt-^lk^vik 
tan:  he  cneoontered  much  ice  at  the  opening  of 
Hudaon'a  Strait,  returned  to  the  sootfaward,  and  was 

shut  up  in  a  bay  on  tl)i  .  i  ^st  of  Labrador,  for  five 

months  ;  and  returnetl  w  iiliout  makiiifr  any  progrejis 

in  the  north-western  diseovery.    To  this  buy  iJie       ^  ^ 

ship's  company  are  said  to  have  given,  in  derision, 

the  name  of  "  GibbonTa  V»  Hole." 

In  1616,  the  Diaeowaiy  «aa  fitted  eat  •  finiitliOrBTleeMK 
tinot  nod  tlw  eauHBd  oif  bw  given  to  Bobart  I^-'m'Bb. 
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lot,  who  took  William  Baffin  r»  his  mate.  The; 
visited  Button's  lHlaiid-4,  SnvHge  Island;!,  and  M 
Island*,  and  proceeded  alaug  the  caxl  const  of 
Southkinpton  Island  to  Cape  Cumtort,  in  latitude 
65°.  From  hence  they  returned  to  the  soutiiward, 
•nd  reached  Kngland  in  llic  tnouth  of  September. 

In  iQiS,  %lat  and  finAu  »ffin  set  out  in  tiie 
iuA  DnatfMiy,  fai  Mardl  of  •■amtll'vest  iMMage  ; 
and,  ftdlowing  their  instractioDs,  pnieeadea  np^  U»- 
vis  Strait  to  Hope  Saundcraon,  thie  cstmiM  ponit  «f 
Davis'*  progrcM,  beiiig  bctw(.>«n  72°  Mid  jylM' 
tudr,  which  they  reached  us  tarly  «S  the  SOth  May. 
A  [i'a\.:  to  the  northward  was  ii  grouj)  of  islands,  to 
vrluch,  fmdtup  females  only,  they  gave  the  name  of 
Women's  lalaiuls.  1-  rom  henoe  they  stixHl  norther- 
ly,  between  the*  ice  aud  the  hind,  pawinf^  in  succes. 
aian  Horn  Sound,  Wolstenholm's  Isknds.  Whale 
Saund.  Sir  Thoma«  Smith's  Sound,  in  hititude  78°, 
Mid,  at  tlie  northern  extremity  of  what  has  since 
htm  called  Baffin's  Bay ;  and  imamiag  the  directian 
of  the  knd,  ^ey  pused,  on  the  wotain  ihore,  AU 
dernian  Jones'.'s  Sound,  and  lastly,  Lancaster  Sound ; 
from  wheucfi  tJie  ice  compelled  them  to  leave  the 
J.ijii],  .t;id  they  therefore  shaped  their  cour>«;  liorno- 
wards.  This  last  voyage  of  Baffin  i»  tixe  must  im- 
portant that  had  yet  l><?en  made  ;  and  it  is  quite  sur- 
prising^ that  the  discovery  oi  no  many  immenw  o]>pn- 
iogs  which  be  calls  sound*,  for  want  of  a  better  word, 
riUHdd  not  iwre  been  followed  up,  and  that  not  one 
,  bave  been  examined  until  the  recent 
tiiat  nd  witfrprMiig 


Ib  1619(  Hm  Dane*  tent  oat  an  exjpedition 
Jena  Mtmdc,  who  penetrated  as  hi^h  up  on  the 
coast  of  America  as  Chesterfield  Inlet,  which  lie 
named  Munck's  Winter  Harbour,  for  he  winteretl  in 
it,  and  all  his  j>eople,  except  two,  |KTished  of  cold, 
diijeafie,  and  Ikmiue.  Munck,  and  these  two  survi- 
vors, with  jTl^at  difficulty,  litted  out  tlie  smaller  of 
the  two  vessels,  rmd  reached  Draunark,  where  tliey 
were  consideretl  as  men  risen  fVom  the  dead. 
Munck  is  said  to  have  neeiired  the  indignity  of  a 
blow  from  the  King,  on  trhioh  ho  took  to  bis  bed, 
Ittn  bfaunlmfe;  but  there  ia-anairoF 
I  hi  ffae  aoGomrt  of  ^  Visage,  wluch  dMikea 
its  authenticity  doubtful. 

In  16S1,  Captain  Luke  Fox,  who  quaintly  cMa 
himself  the  "  Nor'Ji-i'.  i^t  h'ox,"  prevailed  on  some 
merchant'i  of  I.oiulon  to  procure  from  King-  Charlen 
I.  his  countenance,  and  tlu-  loan  of  one  of  his  ^hips, 
for  attempting  the  discovery  of  a  nortli-west  pas!«ij;c. 
Fox  was  undoubtedly  the  most  shrewd  and  intelli- 
gent of  all  finrmer  navigators ;  and  if,  when  he  reach- 
«d  vfaat  be  c^s  Fox's  Farthest,  he  had  stood  across 
to  ihe  westward*  dM  pmhability  hi,  that  ho  would 
have  got  upon  die  norfhem  coast  of  Aoieriea,  and 
succeeded  in  working  his  way  into  the  PadAc^bjT 
the  very  route  which  Parry  is  now  pursuing. 

In  the  sjime  your  tlic  merchants  of  Bristol  fitlp<l 
oat  the  Maria  of  70  tuoii,  the  comnuuMl  of  -which 
was  given  to  Ca^itain  James.  In  proceeding  op 
Hudson's  Strait,  somewhere  about  Resolution  Island, 
be  got  his  ship  entangled  in  the  ice ;  and  fVom  that 
not  toCiMHritan.Uaiid,  at  the  bottom  of  Hudson'a 
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which  never  happened  to  any  navigator  before  or  PoUt  9<si. 
since.  _  Mere  he  pnsscd  the  w  inter,  and  returned  the  «^V^/ 
following  ytar,  without  making  the  iea«t  progreai  in 

discovery. 

In  1652,  the  King  of  Denmark  again  set  forth  Of  cysia 
an  expedition  under  Captain  Daniel,  to  explore'^'''* 
the  eastern  ooast  of  Criseoiand.  He  stood  to  t^ 
northward  of  Icelandj  but  hs  could  not  approodi 
the  land  oa  accoant  of  the  ioe.  bat  tbo  nMmntaina 
wn*  TiaiM*  at  leaat  60  miles.  The  most  nordi- 
etn  aeen  was  in  65^  30',  t©  wludi  he  gave 
the  name  of  Cape  King  Frederick.  From  this  point 
to  Cape  Farrwcll  the  ice  lay  between  him  and  the 
shore,  whidi  in  no  part  be  could  approecfa  within 
80  milMj  of  coorae,  no  diaoonrf  waa  made  by 
him. 

AAff  the  lanse  of  more  dMB  o  century,  a  pap^r  or  vvnod 
admitted  into  tbe  TntiuactioHt  at  the  S^yal  JSode^*"''  >'!•*•• 
of  Louden  m  1075,  tended  to  revive  Ae  attoapt  at 
0  noMfai^itt  paiiage  in  En^hmd,  It  contained  an 
aooomitof »  DntA  ship  ftted  ont  by  a  company  of 
roerchaole  In  Holland,  having  pa.ssc<l  to  the  north- 
eastward of  Nova  Zembla  several  hundred  leagues, 
between  the  parallels  of  70"  and  SO' ;  and  the  sea  in 
that  direction  was  found  to  be  prrfcctly  cj|>en  and  fir«« 
flrom  ice.  About  the  some  time,  it  was  reported  that 
SpitxbpT^ni  had  Vieen  rircumnavigatetl,  and  tliat  a 
Dutdi  ship  had  proceeded  \>ithin  one  degree  of  the 
Pole.  Upon  the  strength  of  these  reports.  Captain 
John  W«od  addfcaied  •  memorial  to  the  king,  as. 
signing  «eem  reasons  and  Mrer  argHmenft,  for  the 
existence  of  a  north-east  passage.  Acoordingly,  two 
thips  were  fitted  oat  ondn  Gntains  Wood  and 
Flaws;  they  left  the  Nora  hi  May  I676;  on  the 
22d  June,  had  reached  the  lutltude  75'"  79',  and 
on  the  2Cth  got  sight  of  the  west  ctrast  of  \ova 
Zembla.  Three  days  afi.er  tliis.  Wood  lost  his  ship 
among  the  ice,  and  after  sonur  perils  and  the  loss  of 
two  men  in  reaching  the  shore,  they  were  picked  up 
by  the  other  ship,  and  returned  homewarcls  without 
■ridag  dwlamt  dbcover^  ;  when  Wood  publUied 
many  pefomptoiy  and  ilUfiiiunded  leflectiaM  en 
fanner  navigatore,  and  now  tbmi  1 


Of  the  voyages  of  Knight,  Harlow,  VaugHan,  and of  Capuin 
Scroggs,  troni  the  Hudson's  I5ay  Company's  settle- MiddktoB. 
ments,  along  the  eastern  coast  of  America,  little  else 
need  be  said,  than  that  they  extended  not  tlir  know- 
ledge of  tliat  coast  beyond  Whale  Point;  but  their 
observatioiu  on  the  strong  tide  flowing  down  the 
Welcome,  induced  a  gendcman  of  the  name  ef 
Dobba  to  |>rcas  the  Board  of  Admiralty  to  appro* 
prkle  a  ilup  of  the  luivj  lo  make  discoveries  in  tUa 

Cirtar.  Two  AifB  wete  Moordingly  fittcMi  ootb 
Fimuwe  bomb,  and  the  IMacovery  pink,  com- 
manded by  Captain  Middleton  and  Mr  William 
Moor.  They  left  England  in  1741,  and  wintered 
In  Cluirchill  River  in  latitude  5S=  .5(3';  remained 
tlicre  till  the  1st  July ;  proceedeil  northerly  to  thn 
latitude  65*  23',  and  entered  Wager  Uivcr,  « hich 
they  examined  in  an  imperfect  niannpr.  They  then 
stood  to  tbe  nortliward  as  far  as  Cape  Hope,  in  lati- 
tude 66"  U',  loE^ude  86°  £8'  W. ;  aud,  mMt  un- 
accwniiably,  abmiauBi  dL  tuihtr  Mvcfa«  havtag 
nd 
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I  ll,  or  fancied  they  saw,  "  a  froseii  strait"  bctvi  trn 
and  the  point  round  which  they  hm\  to  pro- 
OMd  to  the  weatward.  Middleton  had  been  an  old 
servant  of  the  HiuUoo'a  B»y  Companj,  who  warn 
aupposed  to  be  jealuua  of  any  cUaoo«eri«a  in  thair 
netghbourliiNRl,  avt-rsc  from  ent;<)urai,'ing  them; 
md  he  was  accused  of  Jiaviux  Uikcn  a  bribe  from 
thein  tu  defeat  the  obicct  of  the  expedition.  TIik 
Lofda  of  the  AdmiriUty  refused  to  approve  of  hia 
aod  t«  evince  the  feeling  of  the  govcro- 
«aa  paaaad  the  very  year  afler  hia  re- 
tam,  oBariag  a  nwaid  of  L.20,OUO  to  the  person 
tir  jH  riiona,  beiiig  tul^aeta  of  hia  Majesty,  who 
shuuld  discover  a  nordi-ircat  passage  through  Hod- 
son's  Stniit  to  Uu-  Pacific.  Doblw,  turning  these 
circumstancesi  to  the  advantage  of  his  lavourite  pro- 
ject, got  up  a  large  subscription,  and  in  174f>,  t^vo 
other  vessels  were  fitted  out,  and  the  oimmand  of 
OTMooraad  them  given  to  Captain  Williana  Moor  and  Captain 
Faancia  South.  Their  fiiat  awmiinatinii  wae  that  of 
the  Wager  River,  -which  waa  finind  to  tamifaiate  b> 
a  broad  raj. Ill,  beyond  which  were  two  unnavigable 
rivers,  rhey  tlitn  procee<ied  northerly,  till  tijey  came 
to  C'jipUin  jvliikllrton's  "  frozen  strait,"  or  opening 
iato  Kepulse  Bay,  when  a  dlVvmoce  of  opinion  arose 
tmmg  die  olEfiera^  wlwtber  they  were  authorized  by 
tbair  inelnictlODa  to  this  bay !    The  fact 

^pean  to  ba^  that  tbc  oCoara  aiid  uieii  liad  no  taata 
for  tlie  buaineu,  ud  were  under  no  kind  of  diac*< 
pline.    Instead,  therefore,  of  proceeding,  tliey  be- 

San  to  tnurinur,  and  iiUliougli  only  the  7th  Aujjn-it, 
ley  urged  the  lateness  of  tlie  season,  and  wiithed  ti> 
return  home.  After  this  nothing  was  done  or  even 
attaaopted ;  and  Repulse  liay  remains  unexamined  to 
(Ua  moment ;  and  what  we  see  Uid  down  in  ih» 
duartt  vndar  that  name  ia  -wbelly  gratuitoaa. 

Vo  Mba  atttnpta  ak  either  paaaage  appear  to 
have  been  made  by  any  of  the  merititne  nations  for 
uearly  thirty  years.  But  the  Honourable  Dainea 
Barrnij^ton  having',  in  the  year  1773,  presentetl  to 
the  Uoytd  .S(x;iety  a  series  of  papers  on  tJte  practice 
bility  of  ^jproAching  the  Nortii  Pole,  the  President 
and  CooBcil  of  that  tiocie^  aiade  application  to  tlie 
Fitat  Load  «f  the  Admirdtj  (tlien  Lord  Sandwich) 
to  send  out  a  dilp  oraliipa!i  to  tiy  liow  finr  navigatioa 
might  be  practieaUe  towarda  that  quaiter.'  The 
Racehorse  nnd  Carcass  bombs  were  .ircording!y  pre- 
pared, and  tlu'  command  ^iveii  to  Cajjljiin  the  Hi>- 
iiouriiblc  Constantine  Pliippe  and  Capt;iin  ."Skifliof^- 
ton  I.utwidg,'.  They  left  the  Nore  cm  the  iOth 
June,  pa^ed  along  the  wectem  coaat  of  Spitsbergen, 
apd  advanced  to  latitude  80'  49',  in  aight  of  the 
^atan  lidanda;  Itcee  tfaey  were  beaat  in  the  ice  oa 
ihe  lat  Anguat,  and  on  the  10th,  after  boii^  foieed 
through  it  by  a  nortb-aaat  wind,  tl^y  proceeded  to 
the  x>utb  ward,  and  arrived  at  the  Nore  on  the  tfth 

Sep'i-nibcr. 

riie  lutpcs  ot  a  north- west  passnc^e  were  not  aban- 
doned by  this  failure  ;  but  it  was  resulved  to  loalce 
tbff  attempt  by  a  diiferent  route  to  any  that  had  yet 
bean  pfacuaed;  Uiat  ia  to  aay,  fimn  tfa«  Pacific  lo 
ttw  Adandc.  Captam  Cbolc  waaadeeled  Arthie 
entcrpriite,  and  two  .ships,  the  Resolution  and  Dis- 
covery, were  fitted  out  tin-  the  purpose,  the  latter 
'  ligrCBftaisClailcaw  An 


aet  \t  as  paascd  for  grantmg  the  reward  of  L.  20,000  Poitf  Siat. 
for  the  discovery  of"  any  northern  passage"  by  sea,  '  ~  ~ 
between  the  Atlantic  and  Pacific  Oceans,  and  also 
the  reward  of  L.  5000  to  any  aiup  which  should 
apimech  the  Nortfi  Pole  withm  ene  degree.  Cap. 
tain  Cooli  left  En^rland  in  .Tuly  1776  ;  cnt-  .  ,-,1  I'eh- 
ring's  Strait  on  the  9th  Augurt  I77y;  and  on  tlie 
iTth  August,  readied  hilitude  70°  41'  N..  an  l  haw 
the  highest  point  of  America  snrrounded  wiili  iee  ; 
and,  tlteielore,  nunicd  bv  iiini  Icy  Cape,  in  lati- 
tude 70"  S9'.  longitude  198°  SO'.  The  main  body 
of  die  ice  drifting  down  towaode  the  ahipa^  and  tM 
mealher  bccomii^  foggy,  tfaey  stood  to  the  south* 
ward  ;  and,  as  tiM;  season  was  lar  advanced.  Captain 
Cook  tielcrniinetl  to  pass  tlie  winter  at  the  S.-uiciwich 
Islaiui-i,  and  to  renew  the  attempt  at  aii  earlier  pe- 
riod the  tollowing  year.  l!y  his  death  r-X  this  place, 
Captain  Clcrke  became  the  commanding  officer. 
That  he  should  have  failed  in  reaching  as  far  nofdl 
aa  Coolc  liad  done,  is  not  at  all  aarpnamgv  after  an 
ainanee  of  diree  years'  honMi,  ood  all  handa,  at 
is  avowed,  "  lieartily  sick  of  a  navigation  ftill  of 
danger."  A  small  ves.sel  lud  been  sent,  in  the  year 
1776,  lip  Davii's  Strait,  under  Lieutenant  PickeaOi 
gill,  and  the  .sttiiie  vessel  again  in  1777,  under  Lies' 
tenant  Young,  to  render  any  assistance  that  might 
be  required,  in  the  event  of  Captain  Coolt's  ntatung 
Baflhk'a  Bay ;  but  oeitber  of  these  officers  modo  • 
peogrera  b^ud  the  7Sd  degree  of  )ailit>dt> 

In  1786  and  1787,  tlx  King  of  DMMrk,  attbe^ 
suggc'''"*"  of  Bishop  r.gcde,  nent  out  an  expedition 
under  Cn])taiii  (now  Admiral)  Lowenom.  for  the 
purp<j?ie  of  reiHscoverinu  the  c  a.stcrn  eoa^t  ()('Green- 
td.  Tliis  officer  pcaevered  for  two  yeaj-t>,  but  with 
dn  hia  predeoeaaon.    They  saw 
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tion. 

On  the  part  of  England,  all  farther  atteirpts  np- 
pcared  to  be  abandoned  uller  tlie  i'ailure  oi'  Captain 
Cook.  One  gentleman,  liowever,  the  late  Alexander 
Dalrymple,  Hydrograpber  to  the  Admiralty,  con- 
sidering that  three  points  of  the  northern  coast  of 
Amaocn  bad  bean  deaily  cataMiahad,<->I<7  Cape  by 
Cook  t  the  north  of  the  Copper  Mhie  River,  in  177«, 
by  Hcarne;  and  the  mouth  of  Mackenaie  River  by  the 
traveller  whose  name  it  bears,  in  1789; — whidi  three 
[i  iLiii:^  were  supposed  lo  be  in  or  about  the  70° parallel 
of  latitude,  and  tiiat  they  cwmprdieoded  within  tiMin 
full  two-thirds  of  the  whole  oif  that  oaaat;  aanl  eeaa> 
Aeae  diaeoveiiee  with  olhar 
dt  opinion 

sage  did  exist,  and  that  it  was  practicable.    On  the 
strength  of  this  opinion,  he  prevailed  on  the  gover- 
nor of  the  Hudson's  Hay  Comp.wy  tii  employ  Mr 
Charles  Duncan,  a  master  in  tibe  navy,  on  the  dia-  Mr  i>ud> 
covery.    He  left  England  for  this  ])nr|K>se  in  1790,  Voy- 
to  join  •  aloep  of  the  name  of  the  C  hurchiil,  tbcn  in  *^ 
Hodtanft  Bqr;  but  tic  soon  discovered  that  the 
WW  wotiitnt  ban  tlie  iniaHiBd  iiiUiipfiaii^  and 
act  ii|i  ao  tyatamatw  si  oppoartMn  %o  praoeednip 
upon  tt,  that  he  deemed  it  ;i!  luiLnt  tn  Ic.ive  them, 
and  to  return  to  England.     1  lie  ^'ovcmon  of  the 
HMV  KgiK;  ini  to  poaifft  nanr 
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MutmmmaA  ^tu/j  were 


Sll 

qonititiea  of  ioe  ftottiog  totllB  M»te. 
This  tanking  up  of  the  ice  was  deeni-.^*"  v  ^  ' 

ed  favourable  for  tht  proeecution  of  northerr.  Jisr 
very.    For  this  purpose,  two  sep urate  expttutionB 
were  put  in  preporatiun.  Oni-  was  iiiUuulcd  to  proceed 
by  the  North  Pole,  us  the  nearest  route,  and,  if  no 
inlemipti<m  frnm  land  oocurred,  probably  iho  moat 
practicable,  to  Bebring'i  Stmt ;  tb«  other,  to  attempt 
a  pasw^  by  some  ei  the  opening*  leading  out  «t 
BaSta't  Bay.    To  eadi  wen  assigned  two  shme. 
ThoK  destined  fiir  ttm  Paler  passage  were  tlie 
rotbee,  at  870  tam^  ecwiiiMnMled  bjr  Ceptm  David 
Bodunij  end  ^  TmM^  «r  MO  tan%  bv  Lietitaint 
JeliD  Fniddiii.    Those  Sat  the  north-west  weie 
die  Isabdlii,  of  382  tons,  commanded  by  C«]v 
tain  J«)hn  Ross,  aiul  itip  Alcxaiuier,  of  S52  tons,  by 
Lteuti'iiaiit  William  ICitwjinl  I'ariy.    The  Polar  ex- 
jK-ilillcm  wjis  renderftl  8borti\c  by  the  disabling  of 
the  Dorothea  in  the  itx  ;  the  other  circumnavigated 
Baffin's  Bay,  and  aficertained  that  the  narrative  i£ 
that  Mf  nsris'ator  whoM  name  it  bears  is  substan. 
tiali y  true  ;  niid  that  the  chart  appended  to  the  yoyage 
qf  the  North-  WeH  fax  U.  in  Suit,  the  diert  of  Beflu, 
and  wonderfiilly  comet  Ar  die  tioM  in  wbiA  it  ww 
laid  down.    Not  one,  iMnrever,  ef  the  aMBy  great 
openings  which  appear  in  tluit  diert;  end  were  as- 
certained to  exist,  were  examined ;  and  the  only  oru' 
that  was  entered  m  as  abandoned  in  a  most  unnc^jount- 
nblc  nmnncr,  uiid  on  prouiidt.  wliich  were  at  once 
suspcttixl,  wid  subs<-(juentl_v  prcned,  to  be  Utterly 
without  foandati«n. 

Anotlier  expedition  was,  therefore,  iraraediately  Of  Pun 
fitted  out,  consisting  of  two  sliips,  the  Heda  banab*"'  Lwhe, 
and  Griper  gun-brig,  and  the  command  of  it  given 
coveiy«fniiocUi«irefltpBaaige  of  infinite  importance    to  Lieutenant  Pariy,  Lieutenant  Liddon  being 
teBmie.   IiuuieMBil  with  tiie  m^gnhnde  ef  diie    pointedtsdut  of  the  Griper.   They  dropped  dwn 

-•  *  ^_  J, — .   ^       flB  a*  flh  May  1 819 :  nw  Cane  FanifaD 

on  the  1 5th  June ;  and  by  the  30th  July  h.ad  suc- 
ceeded in  crossing  the  ice  of  Baffin's  Bay,  .md  reach- 
ini;  the  npetiinp  ot'Sir  .fames  Lancaster'^  .Sound  ;  jujt 
one  montli  earlier  tliati  in  the  preceding  year.  To  the 
examination  oi'  thin  sound  Mr  Parry  was  particularly 
dire<.-te<l  by  hts  instructions.   In  proceeding  along  rt 
to  the  westward,  he  met  with  little  obstruction  from 
the  ice  (though  be  weeendentljrn**V'*>iV  through 
an  archipelago  ef  iiliiwii  wiiBre  it  «iBnlly  niost 
afaoonda),  nnim  lie  ceoM  to  fbe  weifc—  ntmaitf  nC 
whet  he  eella  IMville  Idand ;  dtolaet  that  wae 
hie  on  Ae  northern  side  of  the  ^rah  or  passage 
dmnigb  which  he  had  proceeded.    Beyond  this  he 
strn^rgled  in  vain,  till  the  -'Oth  September,  to  pet  to 
the  westward,  when  tiie  severity  nf  tlie  weathar 
made  it  prudent  to  lixjk  out  for  a  secure  upol  to  pcits 
tlie  winter ;  and  edUex  cutting  a  canal  through  tbe 
ice  upwards  of  two  miles  in  length,  tracked  tlifr  two 
ships  into  Winter  Harbour,  the  crews  "  liailing  the 
event  with  three  loud  and  hearty  cheers.  "    The  fol- 
knrinig  yeM^  when  rdeaaed  flram  tlieir  icy  pnaon, 
tfeij  diart  wee  ecain  made  to  pau  the  west- 
em  extremity  of  HciviUe  Island,  but  in  vain ) 


in  eamei^  ftted  eat  a  etMOg  ib^ 

enlled  the'  Beaver,  and  Mr  Thmeen  eet  out  a  ee- 

cond  time.  He  wintered  in  Churchill  River, 
where  he  r«>TOaiiuil  till  the  1.5th  July,  and  enter- 
al Cherterfielil  fi  li  1  ;  his  crew  mutinied,  encou- 
raged by  his  first  officer,  who.  was  a  servant  of  the 
Hudson's  Baj  Companx,  and  dni  ended  Ui  Medod 
voyage. 

We  have  said  noAingoftite  Russian  voyi^s  along 
'the  nofthcm  coast  of  Amu  That  no  one  person  has 
|>eilUnied  die  whole,  either  at  once  or  by  successive 
tiidt^  U  qaite  deer;  hul^  with  the  single  exception 
of  one  "  Bscred  prenMntaey,"  ealled  Cape  Ccvero 
Vostochnni,  between  the  Yenisei  and  the  L«na,  the 
whole  has  been  navigated  by  Tunoas  persons  at  difc 
fercnt  time*.    In  the  yi  ars  between  and  1788, 

Lieutenatit'*  ^ioroviot',  M:;l!r\n,  and  8kur.tknf,  Biir. 
teeded  in  proceeding  from  Archantrel  to  the  U.iy  of 
Obe ;  and  in  the  latter  year,  l){rjtin  siid  Ko*kelef 
proceeded  from  that  l>av  to  the  mouth  of  tlie  Yenisei. 
In  1795,  Lieatcnant  ^rontshistshef  set  out  in  the 
aaHrary  diiBCtian  fton  the  Lena,  but  was  stopped 
bv  Ae  maaaitarjrelMwe  mentioned;  though  some 
erann  that  he  passed  it,  end  readied  aa  ftr  as  Tai> 
mura.  From  the  Lena  eastward  to  the  Koiram),  the 
voyage  has  frequently  been  performed,  and  Shaira- 
n>ff,  in  IS7I,  succeeded  in  reaching  the  Shelatekoi 
Nns«,  but  could  not  double  it ;  «nd  the  only  inistance 
t>f  it*  Iiavinp  been  passed  is  that  «>f  Dcshnef,  as  ftr 
back  a-i  the  year  1 648,  who  wiiletl  from  the  Kowyma, 
thrnuph  l$chrinf;'s  Str.iit,  to  Anadyr. 
Of  Lleute-  i  he  imiTienic  distance  by  sea  from  I'etorsburgh  to 
n«ot  Kottc  Kamtschotka,  and  the  Russian  siettlemcnts  on  the 
naedi*we«t  coast  of  America,  would  render  the  dis. 


unportanoe^  an  ndiridtial  of  diat  nation,  the  Coiuit 

'RomanzofT,  fitted  out,  at  his  own  expence,  a  small 
vessel,  named  liie  Rurick,  the  command  of  which 
w.xs  given  to  Lienti'nant  Kotr-ebuc.  .She  left  the 
Baltic  in  1815,  pns«rd  Cape  Horn,  and  in  1S17  eii- 
trre<l  n  deep  inlet  on  the  ea-^trrn  side  of  liehrinrj'.s 
Strait,  in  which  he  passed  the  remaining  part  of  the 
RuniTucr.  I  Ir  found  no  ice,  neither  in  AeaHlit  nor 
the  inlet,  and  saw  nothing  to  prevent  his  proceeding 
np  die  Aaerican  const  to  Icy  Cape  but  the  lateness 
erdtt  eeiean;  andtkaefore  retunted  to  die  aootlt- 
wHfift  widi  iSm  intention  ef  renewmg  die  attmpt 
die  fiillowimr  year.  An  aoddent,  however,  wUdi 
occurred  on  his  second  entrance  of  the  stndt,  though 
personal  only,  put  an  end  to  tlu-  expedition. 
Of  Kmt  in.I  voyage  of  Kotzebue  w  oidfJ  alone  have  been 

Piiry,  sufficient  to  stiinulnte  England  to  atte-npt  once  more 
BuciMB  and  to  accuinpltiih  the  alroo»t  only  interesting  discovery 
in  geography  that  remains  to  be  made ;  but  other  cir- 
cumstances wei«  reported  in  the  year  1 817  which  de- 
termined the  GoTentment  to  fit  out  two  expeditions 
'fiir  nordieni  diwivevj.  A  ehip  flram  Haatbinrgli*  in 
Aeannner  efdMt  Tear,  vwde  die  eaateroccMt  «r 
Greenland,  whidi  wae  soppeied  to  have  been  ~ 


np  with  ice  for  <bar  cenM%e,  in  ■die  70th  parolld  of  after  many  fruitless  attempts,  the  ships  reMrnsd  to 
latitude,  continued  alnns  it  to  the  80th  degree,  and  the  eastward,  and  reaelu-d  Hnghmd  in  s.il"i-ty,  bring- 
stocnl  ;ilonp  that  parallel  to  the  coast  of  Spitzbergen.  ing  back  every  m.in  w  lio  !»ad  cBabarkod  on  tiie  ex- 
Fur  three  years  before  this,  the  post-office  packets,  pcdition,  with  the  excefition  of  one,  who-eaitiad  out 
and  other  vesiels  crossing  the  Atlsnticj  had  foUen  in   with  ium  an  incurable  comidaiiit. 

It 
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The  farthest  point  reached  by  Lieutenaat,  nuw  points  are  deserving  of  examination.    Tbet  •  eumm 

Captain,  Parry  in  the  Polar  Sea,  was  latitude  74,"  mupication,  if  not  a  practicable  pasgog*  does  extit 

a» «4'  N. and  Witiide  lir  46^ W.  j  •  point  between tiieAtluiSiend the PacificOmins,  throuch 

of  veateni  hmgitnde  wbidi,  by  an  amended  act  «f  tbe  niediinn  of  the  Mar  Sco,  very  little  doubt  can 

Parliament,  dividing  the  sum  of  L.  SO.OOO  into  a  remain.   Tlie  three  known  poinU  of  Icy  Cape,  M 


OtPmnj 


gradu  iti-d  scale,  entitled  tlie  discoverers  to  L.  5000. 

On  Uicir  return  to  England,  there  was  not  an  of- 
ficer or  man  in  the  whole  expedition  that  was  not  sa* 
tisfied  witli  the  practicability  of  a  western  passage 
from  tbe  Atlantic  to  tbe  Pacific;  though  in  mxuo 
other  line  of  direction,  either  to  the  northward  of  the 
•onthmrd  of  the  extensive  group  of  ialanda  taaog 
trfaidi  duy  had  been  navigating.  The  Lordt  i^tne 
Admiralty  appear  to  have  entertained  the  same  feel- 
ings, and  accordingly  gave  directions  lor  two  bonilii, 
the  Fury  atid  the  ilecla,  to  be  prepared  for  the 
pcoaecution  r>f  tlie  discovery.  To  Captain  Parry  was 
given,  as  was  justly  due,  the  cotwnand  of  tlie  expe» 


kcnzie'i  River,  a«d  Ilearne  lliver,  go  far  to  prov« 
it ;  and  the  distance  to  which  Parry  proceeded  to 
the  westward,  ronstrlcrably  beyond  Ilcone  Aiver, 
strengthens  not  a  little  tliis  positioJi. 

Another  ground  for  cooduding  that  a  oonununi. 
catien  exist*  between  tin  two  ooeana  Is,  the  constant 
CPncnt  which  tbe  old  navigators.  Button,  Fox.  Mid- 
dleton,  and  others,  observed  to  set  down  the  Wel- 
come, mid  which  idiio,  in  a  less  degree,  prevails  in 
Bailiii's  Hay  and  Davis'  Strait;  t<^ether  with  the  cur- 
rent which  as  constantly  sets  up  Behring's  Strait,  oa 
appears  from  the  journals  of  Cook«  derke,  Giotto^ 
The  fact  of  thwdiaunTialvii^  cnr- 


and  Kotzcbue. 


and  to  Captain  Lyon  that  of  the  Heda.  They  nntiwhichwebavenodaubtGeBlributestothoseper- 
lirf^Engfauid  in  May  1K21,  and  were  hMt  beard  of  aaanant  morenents  eTerywbece  exitting  in  the  great 
'~  *"  '        "*  has  been  calUil  in  question,  beoiuse  Captain 


liigh  np  in  Hadaon's  Strnit,  in  open  water,  and  with 
auir  wind,  on  the  33d  July,  standing  for  tbe  north- 
eastern extremit}'  of  the  coast  of  America;  the  in- 
tention bfinp  to  keep  close  along  tiie  northern  co;iat 
of  America,  where,  from  experience,  it  is  concluded 
•  atreom  of  water  will  be  utuod  between  tbe  land 
ma  the  Slab  be^y  oflbe  ica^ 


Ross  (bund  it  running  aa  much  one  way  ai  the  other 
in  Baffin's  Bny.  Cuptain  Rosa  had  no  further  know, 
ledge  of  currents  than  of  those  whidi  agiutc  the 
surface  of  tlic  sea,  and  which  are  known  to  dumge 
with  every  wind.  Superficial  concntl^  however,  ate 
not  hero  meant,  but  die  unifonn  motiOB  of  tJi.^t  great 
body  of  WateTj  wbidi,  in  spite  both  of  winds  and  su- 


Tbe  AtltA  here  |riv«n  of  the  'verioaa  attempts  perietal  eunem*,  and  in  the  teeth  of  both,  carry  ice- 
bich  have  been  niflde  for  the  discovery  of  a  North-    bergs  many  hundred  feet  immersed  below  the  sur- 


which 

"■"^  West,  a  Nortli-£ast,  nnd  a  Polar  pa.'^.'u^e,  i»  purely 

hislorical.  The  reaults  have  been  uniformly  un.f  uc- 
caaaful ;  but  tliough  tliey  tia  w  fai  Utd  ia  tbe  main  object, 
i|inu»t  not  be  concluded  that  they  have  been  aewae. 


face,  and  l)rar  them  along  the  cotttit  of  America,  ia 
direct  opposition  to  the  strongest  and  most  extensive 
current  that  wc  know  of,  tbe  Gulf  Stratn.  How 
happens  it,  then,  it  may  be  adked«  why  none  of  thaw 


On  the  coiurary,  they  have  been  the  nteana  of  eeen-  ifidiei;ga,  ao  Tery  oonDoalj  net  with  in  die  Atlan* 


mnkting  a  atow  of  infbnaatieaof  the  higbeat  hefiert- 
aaceinahmoateyety  de|iairtroantaf  adenc^  ao  aa  to 
entitle  tfioae  who,  at  tiie  expeqee  of  every  personal 

comfort,  embarked  in  them,  to  the  gratitude  of 
mankind.  From  the  present  state  ul'  our  know- 
letlge,  thus  acquired,  a  very  probable  conjecture 
nuy  now  be  formed  of  tbe  practicability,  or  otber- 
wiai^  of  •  aavjgetun  tti«Hgn  eoBie  iNH^ 

In  tSie  fntpbee,  it  hu  baen  diatinctly  aaoertain- 

ed  that  humnn  beings  can  winter  witli  impunity  to 
their  health  in  the  highest  possible  degree  of  cold 
which  can  exist  in  any  part  of  the  rarth  s  surface  ; 
for  there  is  every  reason,  short  oi' actual  proof,  to  be- 
lieve, that  the  temperature  of  the  atmosphere  on  the 
Fob  itself  ia  not  lower  (perhaps  not  so  low^  than 
in  tbe  paralld  of  75*,  where  Parry  winter«l ;  tiie  s{»> 
lit  in  die  thenoonaeter  havjiv  there  deaoended  to  55° 
balow  lenii.  So  IHtfe,  indeed,  ia  a  high  parallel  of 
latitude  the  sole  cauHc  of  a  dccre^vied  temj>erature, 
that,  in  65'  N.,  ten  degrees  \cm  than  Parry's  winter- 
quartcrs.  Lieutenant  I  ranklin  had  the  spirit  in  the 
tube 
This 


ti^erer come acroaa to ^  eooal  <rf'Norway. or  Den. 
nark,  Scotland,  or  Ireland,  with  the  spray  of  the 
awd  currenU,  after  reaching  the  banks  of  Newfound- 
land, and  whicli  brings  witJi  it  so  many  other  mat- 
ters flouting  on  tlie  surface  to  these  coosu  t  Or  why 
do  all  the  bottles  which  have  been  launched  in  THh 
vis'  Strait  separate  from  the  icebei^  and  turn  up 
on  some  of  the  above-mentioned  ooasta?  Clearly, 
becauae  there  ia  «  hody  of  water  acting  on  those 
paru  of  the  icdteiit  under  the  surfcec  (.wd  which 
are  at  least  tlurty  times  the  magnitude  of  the  parts 
above  the  surface)  in  a  contrary  directiiMi  to  that 
w  hich  is  in  mot  uu  ilnnc.  This  isi  so  obvious  as  not 
to  require  another  word  on  tlic  subject  It  is  the 
icebergs  only  that  arc  subject  to  this  law :  tbe  field- 
ice,  which  is  infliicnced  and  drifted  abtnit  according 
to  the  winda  and  the  cwrenta  on  the  aurface,  givea 
no  indication  of  tbe  direction  in  irtiicli  die  gaaat 
body  of  water  is  moved. 

In  the  same  manner,  we  may  be  Rali.sfied  of  the 
constant  rush  of  water  from  tbe  Pacific 


c  through 

,         {  Bchnng's  Strait  into  tlie  Polar  Sea,  to  supply  the 

down  to  57',  two  aegrees  lower  than  Parry,  constant  stream  which  flows  down  the  WeloMie  in- 

officer,  therefore,  left  England  with  the in|pcc»-  to  Hudson's  Bay.    It  is  this  currant  w1^,  aeoord> 

aion  that  he  should  experience  no  iidiujr,  ww  much  iiuc  to  tbe  observations  of  Kot/ebue  and  the  natxw 

inconvenience,  from  passing  a  aeoand  winter  in  dw  raliat  OiamiaK),  brings  the  great  quantity  of  drift- 

Fdar  aea»  if  it  should  be  found  neeeisary.  wood  into  Behring's  Strait  and  KoUebue's  Inlet.  It 

In  die  eaeond  place,  it  has  now  been  ascertained  is  the  sfimc  current  by  which,  on  the  aouie  authority, 

m  what  situations  it  would  l>e  a  w  .i^te  of  time  to  we  are  told,  that  the  icebergs  and  fields  of  io« 

look  fyt  a  passa^,  and  where  the  only  reraainii^  which  are  formed  and  break  up  ia  the  a«n  of  Karatl 


L  lyu  ..od  by  Google 


POLAR  S£A8. 


313 


PjUt  Sou.  schalka,  "  Jo  not  drift,  a^*  in  the  Atlantic,  to  the 
south,  but  into  tlic  Strait  to  the  north  ;"  and  the 
strength  of  this  «et  of  the  Hca  i»  atuU-d  to  be  from 
two  and  a  Iialf  to  throe  mxies  an  hour,  and  thnt  vwn 
in  the  teeth  of  a  rtrooff  northerly  wind.    J  iu-  con- 
dlMlffw  dnwn       M.  KoUebtie  ia  this,     that  tlie 
CTmttft  imitTi  BMf  direction  of  the  current  of  Behr- 
ing'«  Strait  provet  that  the  water  meets  with  no 
opposition,  mi,  consequently,  that  a  passage  raust 
exitt,  though  perhaps  not  adiflcd  to  navigaUMU 
Obaervation*  have  !ont»  bccD  niM*  that  A*  OUrwnt 
in  Baffin's  Hay  r  d   ^  ihe  aouth;  and  tljui  nodoobt 
can  remain  tliat  the  nmwi  of  water  which  flowa  into 
Bduing'*  Strait  Uke«  its  course  round  Amerlua,  and 
returns  dirough  Baffin"*  Bay  into  the  ocean.  But 
we  baw  still  naore  direct  and  jiositive  information. 
TwoRiuaian  ships  doubled  tiie  Icy  Cape  in 
and  pnioeeded  some  forty  or  fifty  miles  bey  mid  the 
point  Ntdkcd  by  CapUin  Cook  j  and  such  was  the 
■Iniwdl  of  the  current  to  the  eattvurd,  that  it  was 
wHb  tbe  utmtirt  difltewUf  thev  couM  Mm  it  OD  thM 
tfltnrn,  which  ■  wkm  vfjtemomt  mi  or  gveiy  W' 
l|liitite  to  JW1S8  tJie  winter  or  encounter  ice,  eonpd^ 
Jed  thfin  to  do ;  but  tliey  had  no  doubt  whatever  of 
a  pr.i(  ticnble  passage. 

An  idea  has  heedlessly  been  sUrted,  th.it  the  Riiper- 
fidal  cwrrriil  in  Buttin  s  Buy,  .mil  those  wliirh  de- 
scend along  the  coast  of  Labrador,  may  be  owitiR  to 
the  melting  of  the  ice  in  summer ;  but  if  so,  why  d< 
not  the  summer  current  at  least  descend  through 
Behring's  Strait  instead  of  perpetually^  ascending  it? 
But  tha  auMOHtion  is  ^together  without  foundft* 
tkn ;  Hat  the  <{iuntity  of  ieo  dartfoyed  obave  tbo 
MV&co  will  be  replaced  bv  ray  nearly  the  aan* 

iinsntity  rising  from  Mono  the  aarfine ;  and,  tfacm* 
Off,  the  water  produced  liy  the  melting  of  the  ice 
will  mert'ly  supply  the  place  of  the  latter,  and  not 
raise  the  surface  of  the  sea  above  its  usti  ;1  li  i  l, 
DOT  pwxluce  any  current.  Be  it  observed  loo,  tliat, 
in  tho  Arctic  Regions,  little  or  tio  increase  of  tlM  iot 
ia  occasioned  by  the  fall  of  rain  or  snow. 

An  other  ofajaclkni,  equally  frivolous,  was  made 
aainat «  commonicetian  of  Uie  waters  of  Hudson's 
&yand  Behring's  SHuSt,  «n  tiie  ptmoi,  that  the 
aoBliiient  at        averla|iped  aadiraa  unilad  lo 
jt«t«ri<.«,  nakiiv  Bdning'a  Strait  to  tarnfaurto  b  « 
great  bay.    Thai  question,  however,  has  been  set  at 
rest  for  ever,  even  with  tho«w  who  were  disposed  to 
doubt  of  the  voyagr  f  f  I  Irsi  lin  fT.    ITie  Russian  go« 
veraiucnt  has  recently  enipioyetl  several  men  of 
science  to  determine  points  of  doubtful  pohition  ou 
the  Dorthern  coast  of  Siberia.    In  February  1 32 1 , 
Baron  Wrani^,  a  distinguished  officer  in  their  ser- 
vice, left  Ilia  hcod-quarter*  on  the  Nishey  Kolyma 
to  determine,  by  astronomigal  observation,  the  posi- 
tion of  Shelatilrei-noaih  m  (he  NertiKoaak  Cape  of 
Aaa,«Ucbiraaftandto  ho  nlatitHdeTO'OS' M« 
considerably  lower  than  it  is  ttsually  placed  on  the 
naps.    He  then  proceeded  over  the  ice  directly 
Xtorth  for  80  miles,  without  jirrcrivinL.'  ^  i  y  other 
object  than  a  boundles*  fii^d  <it  ur.     ihe  suppos- 
ed continuation,  therefore,  e  f  A  1 1  to  Uie 
may  be  considered  an  idle  speculation. 


that  a  communication  doc^  exist  between  the  two 
oceans;  and,  from  the  low  latitude  of  the  three' 
known  jioints  of  the  coast  of  Amcric.T,  it  may  be  in- 
ferred tti.1t  tliis  communication  is  a  navigable  one. 
I'he  question  then  IS  narrowed  to  the  direction  in 
which  it  i»  must  probable  a  passage  will  be  found  i 
The  north-eastern  route  may  be  given  up,  were 
it  only  far  the  great  distance  (jnat  one  half  of  the 
wholo  circoaifeifeiiee  of  die  Mar  8aa)  tfwt  it  would 
be  neeanaiy  to  navigate,  more  or  Ica^  mviV 
The  nordi-weiitem,  br  keeping  doae  donff  Oe  e 


Dateiioavt 


tbm  ^fh  Irrif  ntiiHtifftinf.  knNj 


keeping  dose  along  ( 
of  America,  it  now  ( i  K82)  under  trial ;  it  is  that  which 
Captain  Parry  ha.^  judged  to  be  the  most  feasible 
from  the  exp*  rirnce  he  had  acquired  alon;;  the  west- 
ern coast  of  Old  Tfrcenland,  the  shores  of  the  western 
islands  of  Baffin's  Bny,  and  the  soutlirrn  shores  of 
the  numerous  inlands  between  the  entrance  of  Bar- 
row's .Strait  and  the  western  extremity  of  Melville 
Island  ;  in  sU  of  which  places  a  navigable  chanad  of 
water  w  ns  found  between  the  land  and  the  ice.  Hit 
aame  thing  invariably  happens  along  the 
ihowof  Rpitabei^n,  and  probably  along  T 
eoael  of  Old  Gre^land,  when  ooee  ftirly  in  with  fbe 
land.    It  was  proved,  indeed,  at  Winter  Harboor, 
■with  wh.it  extr.iordin.iry  rnjiidity  the  radiated  heat 
of  llie  land  jiiclled  llie  ice  on  tlie  retwm  of  ■ummer ; 
and  as  the  coast  of  Americu  i"  five  decrees  of  hiti- 
tude  more  aontherly  tlian  Melville  Island,  the  for- 
mer has  a  full  month  more  of  summer  than  ti  c  h  t- 
ter.    The  only  circumstance  which  militates  against 
an  uninterrupted  open  channel  along  that  coast,  is 
that  of  its  being  a  lee-shore  to  the  northerly  wind% 
which  appear  to  be  the  most  prevaUing  In  tho 
Arctic  Seaaj  thoH^  Pany  fbund  tbam  dmwinif  | 
neral)^  «dier  to  fho  eaatward  or  weatward  in 
direction  of  die  strait.    It  is  not  quite  certain,  how- 
ever, though  every  appearance  i.s  favourable,  that 
til?  north-eastrm  t  - ':ti n  ity  of  America  terminates 
at  the  head  of  the  ^Veironie,  ir  or  about  what  is  call- 
ed on  the  charts  Repulse  Bay ;  but  there  is  tio 
doubt,  that  the  Hm^u's  Inlet  on  the  south  side  of 
Barrow's  Strait  leads  down  upon  that  coast. 

The  tract  pursued  on  the  Intc  voyage  through 
Barrow's  Strait,  and  among  the  islands,  moik  00- 
viooily  be  given  up  aa  hopwaaa  The  aartb*WMteiw 
If  whMB  had  wocQpd  in  andi  n  maaa  of  iee  amen^ 
the  islands  which  never  melts,  as  to  render  all  at- 
tempts to  penetrate  it  at  the  western  opening  of  the 
fun  11  1  ii'  iir  ir-tic«ble ;  but  beyond  tliis  ice.  Captain 
Barry  1  nl  •  >  ilouht  there  was  an  open  sea  ;  as  it  was 
observeil  \i  lir-Lir',  rr  tl-.e  w  iwl  c.-n^e  tn  tlir  r.;r-t'.v;ird, 

that  the  whole  bo<ly  of  the  ice  kept  movinp  to  the 
westward  for  several  days  together.  And  this  open 
sea  is  probably  not  inaccessible  from  some  other 
qturtcr.  There  is  an  opening  on  the  northern  side 
of  Banvw'a  Stnit  in  tto  sMrUiaa  of  JlT.  wfaadi 
Captan  Plarrjr  baa  Mned  WtfUngtonl  Channd. 
Thu  "  grand  openingi"  as  Parry  oials  it,  weallfeo 
fV«n  every  parode  of  ice,  as  fiir  as  the  eye  oonVI 
re.icli  r,n  ;i  fiiK'  i'c'.T  d.iy,  and  apparently  as  ojien 
ni-il  Ti;ivii;i\iiit  iis  any  part  of  the  Atlantic.  This 
channel,  therefore,  in  .iU  probability,  leads  to  an 
open  se*  to  tiie  northward  of  the  archipelago  of 
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poftion  of 
the  VoUt 
Sc«  beiog 
free  from 
In. 


Polu  Heu.  oonnected  wilb 
kmnm  bj  Uie 
jnan  JoocaTi  Sound. 

Tlir  moA  important  part  of  the  qiM 

wlictlitr  tlie  great  bocly  of  the  PflJar  8m  it  eora- 
poikul  (if  wnUr  or  l.iiul.  Tlie  .ibsi-iUH*  (if  io(-bcrj;«i 
ID  the  long  tract  from  iJalliu's  lia^  to  Melville  Inland, 
and  in  the  seas  around  Spitzbergen,  a/Tords  at  least 
•  strong  prenuinption  againat  the  «id<b!iKe  of  high 
proeipitous  land  rising  out  of  a  dietp  oOttH,  willMMIt 
wbico,  no  Ibrmatioa  of  tboae  bagt  mMM  of  iet. 
Mine  of  which  are  not  fiv  ahoit  of  •  thotiaand  fttt 
in  li>  j'  t,  c.iii  jio>!!iVily  trilit-  pl;iLf.  If,  then,  llu- 
Polar  fii-a  ^houUl  hi:  free  iVuill  lanJ,  it  wUl,  in  all 
prolwbilit} ,  be  also  aiifitcicntly  free  of  ice  t'ur  tlic 
purpoees  of  navigation ;  for,  although  a  is  not 
doubted  tliat  the  deep  and  wide  sea  will  frcese  over, 
yat  it  i«  well  known  that,  tbe  navigation  of  the 
^atar  ID  thcaeboiiMmNta  latatadMbthe  ice  fonnoed  on 
thi'  surface  is  Mon  broken  op,  luaped  tCgother»  and 
dniied  with  tlie  wind  to  soOM  ahoro  or  islanda^ 
where  it  Ih-cmuius  (ixctl,  or  floated  90  Car  down  to  tbe 
southwM'd  to  uiHlvrgd  a  di«aolution.  If  tlu's  was 
not  the  ai!i«,  and  we  were  to  Mippose  the  whole  sur- 
fine  of  the  Polar  Sea  to  be  oncefroaen  ovor  mto  one 
of  ka,  that 
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tude,  we  have  little 


8  Bay  by  the  great  inlets 
Smith'*  Sound  and  Akkp- 


to 


le,  we  have  little  bbpe  of*  «Aiail»>iiahing  ^ip  at^  Nutaa 
ipting  it,  and  tlMrdnr  TeriMoa  nnning  the  tide  "■■  v 
Min^  WB  ahort  md  precarious  opfMitinu^  af 

accomplishing  the  main  object  of  the  voyage. 

TImj  whole  surrounding  ooaat  of  the  North  Polar  Com a(  ihf 
Sea  is  iiihribited  ;  the  European  part  with  I ^iplandcra 
atul  I'inns;  the  Asiatic  slwre*  with  Ostiacks,  8»- 
moyedcs,  Yuckapires,  Tchutskies,  and  Koriacks,  who 
derive  their  subituitenoe  from  the  reio-deer  and  dried 
idk  The  Tchutskoi  bordering  on  Btbmg  Sinll 
mnaupetiorkindof  EaUnuux,  and  ere  no  doubt 
tbe  lame  race  which  extend  along  the  northern  coaat 
of  America,  the  shores  and  islands  of  Baffin's  Hay, 
Da\  is  ar.d  Hudson's  Straits,  and  the  coast  of  Labra» 
dor  ;  and  ns  hii^h  tip  nil  the  coast  of  Old  Greenland  at 
latitude  78°,  tlie  highest  liabiuible  spot,  in  all  probs* 
bility,  oa  the  globe.  All  these  people,  distantly  M 
they  ai«  Kmorad  Jlron  «ach  other,  nwak  the  aarae 
laagoagei  ivear  tiw  aanc  draia,  anbatat  in  the  matt 
manner,  and  in  all  their  habits  and  appearance  are 
pireeiiely  the  same  people.  Spitabcrgen  has  no  per. 
manein  inhabitants,  but  English,  Dutch,  Dane*,  and 
Rnssians,  have  frequently  wintered  there  ;  aitd  even 
tui  high  as  80*  N.  many  hundreds,  some  say  diou« 
sands,  of  graveo,  are  met  with  in  two  or  three  par^ 
ticnlar  spots  where  it  was  usual  to  extract  the  oil 
fkam  Tear  (o  jraar,  till  that  part  of  Itm  tha  whak  and  other  niorine  animaU  AvnlaMac 


Ae  ocean  become  one  solid  and  uaioaovaaMe  body. 

On  the  whole,  then,  v.  e  should  say,  that  the  prolix- 
bility  of  an  o|>eii  sea  toward*  tl»e  North  I'ole  ra- 
tlier  predominates  ;  it  is  a  theory  wiiich  ha,s  been 
entertained  aiuce  the  days  of  Dr  llooke ;  and  ail 
die  Greenland  Aabetaaen  are  impraaaed  with  this 


'  Dr  Ktwater,  hk  an  inganiaaa  and  interesting  pa> 
Bien  Tin.  per  on  "  tlie  Mean  Temperature  of  the  Globe,"  has 


shown,  in  a  satiistactory  manner,  by  comparing  the 


SiicirtcJt 
Behring'i 


rtsiiits  or  the  late  expedition  with  those  he  had 
drawn  from  a  preconceived  thcorv,  "  that  the  nie;in 
temperature  of  the  North  Pole  of  the  plobe  wilt  be 
i^Mut  1 1","  which, he  itf|r%  is  "  iucompandtiy  warmer 
than  the  regiooa  ib  whldl  Ca|ilahi  Pkrry  spent  the 

aooorduif  to  a  atrini  af  aeooMla  obeervatieWB  ftr 

twelve  months,  was  actually  1",  S3';  an<l  on  shore 
e<Hji(l  not  have  hwn  more  tlian  I"  below  ;^tTo. 

1)111  it' the  I'olitr  Sen  sliould  be  tolerably  fret-  from 
ice  and  islands,  and  it  were  potuiible  to  pass  tlie  bar- 
riarofiet  which  is  usually  jannmed  in  between  ${Hts* 
boigan  nd  Old  Greenland,  and  BO  donbt  it  k  pe^ 
aible,  in  many  years,  as  may  alto  ba  llie  caae  on  dm 
east«^  side  of  Spitzbergen  in  most  years,  the  rnnte 
by  tills  way,  and  dose  to  the  Pole,  beinc;  on  a  ;rr(Mt 
circle,  wouhl  be  by  Car  the  shortest  in  p  ii^r  f  I"  di»- 
twitc,  C'Uttitig  <^  no:  less  than  the  -wLkI.  n  idth  of 
the  Atlantic  from  the  .Shetland  Islands  to  Cnpe  Fnre- 
welL  The  accident  that  happened  to  Captain  Bochau' s 


bhdslHV.  On  Nova  ZemMa,  the  body  of  wliidi  n 

five  or  six  <legrecii  lower  in  latitude,  no  infiabitatita 
are  found,  nor,  with  tl»e  exception  of  H.irenfz  and 
his  Bssociateii,  have  any  licen  known  to  jiass  tlie 
winter  even  in  the  more  southerly  |>art».  budi,  in- 
deed, the  difference  of  climate  on  the  same  paraU 
lahiftbait  vfaik  on  the  aoutfaem  pwt  of  Nova  Zam* 
bh,  in  lBtitude6g^,  not  a  ihnib  ia  to  belband,  at 
Altengoord,  in  Norway,  in  Istitnde  70",  trees  grow 
to  a  considerable  sise.  Old  Greenland,  and  the 
islands  on  the  western  shore  of  Baffin's  Bay,  of  Da- 
vis Strait,  and  of  Hudson's  Bay.  down  to  tiie  55th 
degree  of  latitude,  arc  barren  of  treos  antl  shrubs  ; 
while,  on  the  western  side  of  America,  a«  high  upas 
tlis  60(h  and  even  65th  degree,  the  6r8  and  birch 
KMw  toaoonaiderahk  aiae.  Even  in  the  short  dia> 
tanoe  which  se|MtalM  AnMfica  iWrni  Ana  aeraas 
Behrinjx's  Strait,  Kotxebue,  in  pasiinc;  from  the  for- 
mer to  Uie  latti  r.  experienced  a  chan;^e  like  that  of 
sinnmei  mi  I  ui.i'i  1  ,  ii>  the  former  all  was  verdure, 
in  the  latter,  a  cmnplctc  surface  of  ice  and  mmw.  On 
the  aootfl  aide  of  Melville  Island,  in  75  of  latitude, 
thaaianiaat  that  the  mow  had  deported,  the  grounrl 
wm  enamdlfld  wllh  a  varittjr  «f  briUiant  ffowert. 

Nor  are  the«e  dreary  tepam  entirely  destitute  of  Aawtab  of 
animated  nature.  l{«in-d«r  are  met  witli  on  die  tha  Nwdi* 
nortliemmost  jiart  of  Spitzbergen,  The  polar  bear, ' 
the  wolf,  the  arctic  fox,  the  jiolar  harp,  the  ermine, 
the  lemming  or  Hudson'*  Bay  mouse,  the  musk- 
bull,  and  tbe  rein-deer,  were  all  caught  on  MeiviUa 


ip  ia  paadj  to  be  regretted,  as  otherwise  there  was    IsUnd,  the  first  six  being  perpetual  taidanl^  ^tWB 
Wjr  paospect  of  much  new  infiraailMn  baing  ol>>  kal  angnfemy.  OrooM!^  ptamigni,  plerfcr,  and  a 
tained  in  ttiM  quarter,  which  h  not  likrif  to  ba  ae> 

quired  from  private  ships ;  for  althoufjh  the  prest^nt 
graduated  wale  of  rewariU,  w  hich  commence  at  the 
latitudt'  «;>  ,  would  appear  to  encour.ag«  inaster»  of 

ishtqg  ships  to  avail  themaelvc*  of  fiivourable  apen.  tbe  one  lumd,  in  proportion  as  you  advance  fardier  on 
ingi^  whidtAaqwDtlj  occur,  to  zun  fir  dwtlati*  tiw  laad  toviidt  the  Barib,  the  woods  beOMW  kia 


f{nat  vaiiety  of  waiat^fowi,  fi^equent  in  vastnumbeFa 

the  straits  and  islands  of  the  arctic  sens.  Tfie  folio  w- 
injT  picture,  drawn  by  the  naturalist  who  accompa- 
nied Kotzcbue,  i-i  correct  and  iiitcrpsting  :     "  As,  on 
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Wafcti  lofty»  the  vegetation  gradually  decrease*,  uiinult  be- 
coiiu'  scarcer,  and  lastly  (a«  on  Nova  Zembla),  the 
rcirt-drer  and  the  ^/(r«i  >-Biiii«h  vith  the  la<it  plant*, 
and  only  bmis  of  prey  prowl  nliotit  the  icy  stream*  for 
their  food  :  to,  on  the  other  hnnd,  the  aea  hfrn-^-r-s 
more  and  nior*  peopled.  The  af^et,  f^g^ntiv  -j^  <  ic^ 
of  tamg,  tdnu  iouniLited  woods  round  the  lucky 
eoBMi,  foch  H  mn  not  met  with  in  tbe  totrid  tone. 

Hut  tl.c  wjiU-rs  '■w.iT.i  ^vhfi  ;iiiini:!!  life — the  nuiJunc 

hi. 


arid  '^o'ljJiijtii,  iu:.llui.i\i  ami  ttt '/(Viri/  ,  innumerii!)!e 
>[)nu  -  tt\  li-h,  iTi  Tfiililv  criiw<lc'l  ^hn;lls  ;  the 
sigautic  swimming  mammaiia,  whalin,  pliyi>eter:s, 
aolphiiiii,  morse,  and  ncalit,  (ill  the  oea  and  itv  shores, 
and  coaatlcM  flij^  of  watrr-fowl  rock  tlieinielves 
«B  the  boMDB  m  the  ocmd,  md  in  tbt  twS^t  re> 
"    ;  islands." 


Sol  1  11  Pfir.  Ml  Pr  A. 

Of  dit'  Saiilli  I'o'ar  iSc.i  Ijttic  i.>r  notliiii^f  may  l>f 
said  to  be  known.  Captain  (  i  .ik,  n.  rlie  yews  177S 
and  1774.  crossed  the  Antarctu*  t'in  lc  in  /t\f  places 
ooly  ; — in  lungitude  30^  V.-,  where  he  advanced  to 
latitade  £74%  uid  met  with  fields  and  detudied  pieces 
of  ice;  in  lengitadce  101°  and  110^  W.,  between 
which  he  proceeded  to  latitude  71"  10'  .S.,  the  far- 
thest projipreM  mode  by  him  toward*  the  .South  Pole, 
where  hr  w  n  ^tl>ppcll,  i>r  at  lea.ot  dccnuil  it  (inulcnt 
to  return,  on  M^ccuiit  oi'  the  flehl!*  atui  iiuHinttLin»  oi 
ice  which  were  (•»;atlered  over  the  xurface  of  the  sea  ; 
and  ill  longitude  1:16''  atul  148'^  W.,  between  which 
iie  descended  to  lalltade  GH",  and  saw  many  floating 
ioe  idaods.  There  are,  tberelbre>  still  remaining 
aboat  540  Segnn  of  longitude  in  which  the  Ant- 
arct!<'  circle  hits  not  been  <  rcjsii  <!,  -uul  full  !i,i!r  the 
circunifcrciici!  of  the  globe  which  has  i»»t  bee«i  visit- 
ed lower  to  the  southward  lhaii  the  parallel  oC0O* 
south  latitude. 

Thcrr  can  be  little  doubt  of  tlie  existence  of  high 
land  in  the  South  Polar  Sm,  tbojub  Cook  disoovcr- 
•d  none  beyond  the  Southern  Thnle  or  Sandwich 
LaimI,  ou  the  parallel  of  CO".  Without  higli  pn-ci- 
pitous  land,  those  l.irge  icebergs  which  he  met  with 
nrii:t(iig  among  the  fli■l(l^  <  '.'  n  r  cduld  not  have  been 
fornic<l ;  the  huntmnci  i  vl'  ii  t,  iiii.cii'>t"ier1  hy  the  agi- 
tation of  the  sea  and  the  meeting  of  i!:  or fluxes 
in  opposite  directionsi,  seldom  rise  to  the  height  of 
twelve  or  fifteen  ftet  above  tbe  surfiioe.  The  Sna- 
tllllT  indeed,  on  a  recent  voyage  of  discovery,  arc 
laid  to  have  fallen  in  with  many  islands  aboiit  the 
70th  parallel  of  latitude  ;  they  also  cirnunnavigated 
the  Sandwich  LmkI,  which  w«>«  left  xindctemiincd 
by  Cook,  and  conjectured  that  it  might  be  11  p.-'.rr  of 
the  great  Soutbero  Continent,  which  occupied  mi 
tnuch  of  the  attention  of  geographers  and  pUlo^  o- 
phera  «f  die  last  century,  "niis  idea  was  renewed 
by  the  leoent  diftcovery  of  a  vny  condderable  ex- 
tent  of  land  to  the  snutJnviird  i.r  C  ipp  Honi,  in  la- 
titude l-r,  unt\  sj'cii  cxtcTuljii!,'-  fron;  Icngitude  55* 
to  ()  "  W,  As  tlic  custcr!!  I'Nlivniitv  luul  not  i  n 
iKeo,  and  the  winding  of  the  vtmax  was  to  tiie  N.  £., 
it  was  conjecture*!  tliat  it  might  unite  with  the 
•*^outhem  Thule  of  Cook,  and  form  the  long  sought 
iur  Soutbero  Continent.  It  is  said,  however,  thait 
the  RuBiiana  have  also  circumnavigated  this  land, 
and  that  H  iu  ooiDposcd  of  a  great  cnuter  of  islands. 


The  hmd  in  qaestion  has  been  eaUed  Sondi  Sbet-  >'o>»  in- 
land, but  it  in  no  new  discovery.    In  the  account  "fJ^^T^^** 
tlie  voyage  of  Tfie  Five  Ships  of  Rotterdam,  under  ^^^J* 
tlic-  coinin.iiul  ol  J  iccib  Mahu  and  Simon  de  Cordcs, 
to  tlic  houtJi  in'as,  in  the  year  1  i,<>f),  it  is  statett,  that, 
on  approaching  tiic  Strait  of  Magelhaenti,  the  yacht, 
oonnumded  by  Dirk  (iherrits,  was  separated  from 
all  the  Othnr  thi)>«,  aj>d  was  carried  l>v  tem|jcstiiana 
weather  to  the  aouth  of  the  ilrait  to  64"  &  latitiide, 
where  thev  diaeomred  a  h^  omntry,  with  maun, 
tains  whirri  wm'  cuvercd  w  ith  "liow,  tike  the  laud 
of  Norway.     rhi>  l.iinl  of  (.licrritz  iiiarkcil  oil 

some  of  the  old  dinrt  s,  hiil  dii-rotitirnii'd  on  the  iiiori* 
nuxlem  ones,  front  tiie  luicerlainty  of  its  fimttion  . 
with  regard  to  longitude.  Tlu  re  can  be  no  doubt 
of  ita  idleBtity  with  the  modem  South  hhstiaiKL  it 
answeted  to  the  description  of  the  moontaina  of  Nww 
'rrny.  covered  with  snow,  and  is  wholly  barren,  h«v. 
•11^  neither  tree  nnr  shmb  of  any  kind.  It  is  un- 
iicic-.K.iry  to  s.iy,  tliiit  it  ih  uii'iiliithltcii,  there  being 
iu>  ^tich  |i«<>pl4i  til  lite  •outlierit  heitu»pberti  a«  tiit.* 
E^kiniaux ;  and  it  may  bo  remarked,  that  110  bu« 
man  beings  are  Amnd  in  the  .Southern  Ocean  below 
the  55th 


«f  laliludo,  and  none  beyond  tltf 
Mth,  except  on  Ptetagonia  and  Terrs  del  Fucgou 
On  die  shores,  Ae  seua  and  sea«horses,  which  had 

rcniniiuni  ft-oivi  the  creation  undisf urbed,  "virre  8«» 
iiuiiuTou^,  tliat  on  the  first  notice  ol  the  leducovery, 
»  whole  fleet  e.l'  \ fssels  from  England  and  North 
America  crowded  ihithcr  on  sjiccuhition ;  but  the 
loss  of  aevcealf  from  tempestuous  weather  and  m 
dangvous  navigation,  and  the  destruction  and  altmn 
of  me  obj<%i4  of  their  cupidity,  will  prolinbly  cauaa 
it,  for  some  time  at  least,  to  ronaln  at  much  a  land 
of  desolation  as  it  liad  been  baftn. 


Since  ilie  ])rm'iliiif.'  articlf  was  written,  the  re- 
turn of  Captiiiii  1  i.'.nUliu  iias  con»i)letely  'settled 
geograpliy  of  the  nsouth  of  the  Copper  .Nfinc 
Itivar,  and  between  500  and  600  miles  to  the 
eaatward  of  it  Thelatitnde  of  thia  rinr,  wfaidi 
Heame  m^ginally  atalad  t»  be  iq|i««nk  tt  7li* 
N..  but  which  was  afterwaida  reduced  to  9S^, 
is  now  determii>ed  to  be  67°  N'-.  n'"l  lonRi- 
tiide    115°  W.,   which  is  five   ('.(frees  more 

Mi'^ti'rlv  than  is  usually  laid  down  on  the  chnrtn. 
One  part  of  the  coast,  to  the  eastward  uf  Hearoe's 
River,  found  to  come  down  aa  )afm  m  tilt 

Aretie  Cirde.  or  66«  Sfy  N.  Litll*  or  n»  i«a 
waa  ioating  on  the  M,  trtiich  waa  deep  and  mob- 
slmcted,  oi»  which  ships  of  any  burdt  n  niiji;ht  freely 
iiaviiyat* :  and  thus  the  tluMWy,  upon  the  strengtJi 
of  whicli  Captain  I'.irry  i-^  nt  present  i)roveeilini',  i» 
cantirtued ;  and  Capttun  Friuiklin  lias  overy  reason 
to  believe,  that  when  once  he  gets  upon  the  coast  of 
North  America,  he  will  find  no  dificulty  in  asakiOg 
good  hk  passage.  C^itain  I^anhlin  idao  fiwnd  dut 
the  general  current  aet  to  eastward,  as  all  die 
driftwood  was  ftnmd  on  tbs  VKsUm  Nidui  of  the 
jutting'  proiniintortes.  N'ciirly  jj.ir.i'ilcl  to  the  coa^^t. 
and  at  the  distance  of  five  or  six  hh'.ch  iroin  il,  a 
range  of  numerous  islands  exteiuJcd  the  ^vhaile 
Ungth  of  the  pasei^  made  by  Captain  Franklin. 

(K.) 
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POLITICAL  ECONOMY. 


Thk  greater  number  of  the  subordinate  parts  of 
the  science  of  Political  Economy  have  been  treated, 
vjrioiis  articles  of  this  Siip/ilemeitl,  with  the 
fulness  which  their  relative  importance  seemed  to 
require.  In  the  present  aftf«le*  ClMNftliK«  we  ahflll 
principally  coofiiM  owMbti  lo  an  attanpt  to  dd&H 
the  objecu  tad  Ihdu  of  tho  tdenoe-^  trace  its 
progress — to  fxliibit  and  establish  the  fiintbmt  ntn! 
principles  on  which  it  is  founded — and  to  point  out 
the  reUtion  and  dependeccc  subsisting  betwL-ea  iis 
diftrent  parts.  In  ooiog  this,  we  shall  have  occasioo 
to  examine  the  more  prominent  of  tbe  theoriea  which 
have  been  adfanced  in  this  field  of  ieqafay ;  ow  «b« 
Jaetbebfr  owidfto  Iw  iiefim  our  icadenwfcat 
we  conceive  to  be  •  true  theonr  ef  the  acieoce,  but 
also  to  present  them  with  as  fuQ  en  espoailioD  as  our 
limits  will  aljow  of  tbe  particular  doctrinee  adTOGited 
bj  tbe  moet  ceUbnui  of  iu  proleuoia. 

Fakt  f^-Oaraarmt  aud  Hiaron. 

Definition  of  t  fie  Science — Causes  of  its  bein^  neglect- 
ed  in  Greece  and  llome,  and  in  the  Mtddis  Agct—' 
Speciet  of  Evidence  on  xuhich  iU  Condtuiom  Mft 


/mndtd'^-Jti§e  ^  the  Science  in  Midem  Eiirm»  - 
Mer»nil^SMbm--Pngre**  of  Commerdatnilo- 

tophi/ in  England  in  the  Seventeenth  and  Eighteenth 


Centuries — Syttem  qf  M.  Quetna^  and  the  French 
Economists — Publication  of  the  "  Wetdth  qf  Na- 
tions" — DttttnctioH  6e(n«e»  Fotitkt  and  Stalittict 


Fodtted  Eeenomy*  bUeidlMOr  ^the  law  tvhich 

Tcpitale  the  production,  distribution,  and  consumption 
qf  those  material  products  which  have  exchangttmi  oo* 
lue,  and  Khick  an  dtker  nec— iy>  tuf/M,  tr  ngrm' 

able  to  tnatu 

This  doAniliOB  has  been  framed  so  as  to  exclude 
all  Nfef«noe  lowich  anielee  aa  esitt  indapaodeBtly 
of  man,  and  of  wMch  tmlhniced  qoenthiee  can  be  ob- 
tained without  any  degree  of  laborious  exertion. 
Had  such  been  ihe  case  with  ail  the  articles  required 
to  satisfy  our  wants,  and  to  gratify  our  desiree,  this 
science  would  cither  have  had  no  existence  at  oil,  or 
would  have  been  cultivated  only  as  a  source  of 
amtisement,  without  any  view  lo  utility.  fOltlical 
Economy  is  exclusively  oonvenaet  with  objcet* 
irilicb  ooma  within  the  observation  of  every  man, 
and  whidt  aie  conUnually  modified  by  human  ioter< 
fcrencc.  .It  is,  in  fact,  the  icience  of  values  ;  and 
nothing  which  is  not  po£:ic&sed  of  exchangeable  va> 
lue,  or  which  will  not  be  accepted  as  an  equivalent 
for  Mnethiog  elac^  can  cotne  within  tbe  loqpe  of  ile 


inquiries.  It  is  obvious,  however,  thnt  an  article  tvs.ul» 
ma)'  be  possessed  of  the  highest  degree  of  utilili/,  or,  ^^^^ 
OS  It  is  sumctinics  tfrnied,  of  iiitritiiic  worth,  and  yet 
be  wholly  destitute  of  exchangeable  value.  Withoat 
ntiUtjr  of  tome  species  or  another,  DO  articie  wfll 
ever  be  an  object  of  demand  (  but  how  nfftneij  ao> 
aver  any  particttlar  artiete  maj  be  to  om*  comfiirl,  or 
even  existence,  and  however  great  the  demand  for 
it,  still,  if  it  be  a  spontaneous  production  of  nature— 
if  it  exists  in  1l  [  l  ;  lently  of  human  aj^cncy,  and  if 
every  individual  lias  an  tudefinite  command  over  it, 
it  can  never  become  the  subject  of  an  exchange,  or 
afford  a  basis  for  the  reasonioca  of  tbe  economisL  It 
eanoet  justly  be  said,  that  the  fbod  with  which  we 
■pyaaia  the  ciaviaga  ef  bnngert  or  tbe  clothes  by 
wiueh  we  defend  oondiree  from  the  inclemency  of 
the  weather,  are  more  useful  tlian  atmospheric  air| 
and  yet  they  are  possessed  of  that  exchangeable  va> 
lue  of  which  it  is  totally  destitute.  The  reason  is, 
that  food  and  clothes  are  not,  Uke  air,  gratuitous 
jprodactli  Uiejr  cannot  be  had  at  all  times,  and 
vkhaat  any  esMion ;  ih«|v  are  oitauubU  oabf  ig 
kAour:  ami  aa  i>e  one  win  volmtarifjr  aurifiee  tbe 

fruits  of  Ilia  industry,  nitl.c-jf  receiving  an  t  qii'va- 
Icut  in  return,  tliey  ute  L.uiy  Mid  to  posstbs  ex- 
changeable vuliic. 

The  word  value  has,  we  are  aware,  been  very  gc-  rSf.thicu«« 
oerally  employed  to  express,  not  only  the  exchange- 1 
able  worth  of  a  commodity,  or  its  oapacllj  of  eaehang-  ^  '° 
in|  for  other  commodities,  but  aw  to  exprtsa  its  ,^i|JfjJ2S«t 
mtilitf,  or  its  capacity  of  satisfying  our  wanu,  and  of 
eontnbuting  to  our  comforts  and  enjoyments.    13  ut 
it  is  obvious,  that  the  utility  of  commodities — that 
the  capacity  of  bread,  for  example,  to  appease  hun- 
ger, or  of  water  lo  quench  thirst — ia  a  totally  did 
iierent  and  distinct  quality  from  their  capacitjr  of  ex» 
changing  for  other  commodities.   Dr  SaUth  perceive 
ed  this  difference,  and  showed  the  importance  of  care- 
fully distinguishing  between  tbe  otility,  or,  as  he  ex- 
pressed it,  the  "  value  lo  use,"  of  commodiii.:^^  and 
their  value  in  exchange.    But  he  did  not  aiHsi^g  keep 
this  distinction  in  view,  and  it  has  been  very  generally 
lost  sight  of  by  M.  Say,  Mr  Maltbus,  and  other  late 
writcrt>.   We  have  no  doubt,  indeed^  that  the  con* 
founding  teigether  of  thcte  oppoiko  qoalitNe  baa 
been  one  of  the  principal  causes  of  the  ooofusJoo  and 
obscurity  in  which  many  branches  of  the  science, 
not  in  themselves  difficult,  are  still  involved.  When, 
for  example,  we  say  that  water  is  highly  valuable,  we 
unquegtionably  'attacli  n  very  diferent  meaning  to 
the  phrase  from  what  we  attach  to  it  when  we  say 
that  gold  is  valuable.    Water  is  indispensable  to  ex» 
istencc,  and  has,  therefore,  a  high  degree  of  utility, 
or  of  "  nine  in  tttej"  but  aa  it  can  be  peneralijp  ob> 


•  Econ'.rrrt,,  from  ihtc.  a  hnosr,  or  firnlly,  and  t«(li(,  t]&w— the  government  (fifamiljf, 

Lcoaomy  may  be  said  lo  be  lo  ibc  suic  what  domettic  ecooooj  H  to  a  single  family. 
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Dcflnitioo-  Uined  in  lai^ge  qiuutities,  withoat  niucb  labour  or 
~  ~  '  esertloBt  it  bait  iA  mm  places,  but  a  very  low  value 
in  eaehiiii!g«»  Gdil,  entile  other  hand,  ii«fcoin|Mf 
nthdrUMlatMiljtji  fmmiitvamtui^iu^imud 
quanthlec,  ead  M  a  great  deal  of  labour  ii  naeaaaaiy 
to  procure  ■  tmall  (uppljr  of  it,  it  ha*  a  high  ex- 
changeable *alue,  and  may  be  exchunpt-d  or  barter- 
ed for  a  large  quantity  of  most  otbcr  commodities. 
To  confound  iheae  different  aorts  o(  value  would  evi- 
dently lead  to  the  most  erroneou*  conclusion*.  And 
hence,  to  avdd  all  chance  of  error  from  misiakm:; 
the  Mnie  of  ao  hapoMaat  a  word  as  eo/ve,  we  f  ball 
■aver  ine  i*  eioept  to  itaraty  ezcbangeaUe  worth, 
or  Take  ie  etekaaget  anaahall  always  ate  the  wecil 
iiti%  to  cx|ireiB  the  fmme  or  capacity  of  m  artido 
to  satisfy  our  wants,  or  gratify  our  denro.  > 

A  few  words  will  suffice  to  show  the  necetsttyaod 
importance  of  always  diMinguisliing  bctn  ucn  the  uti- 
lity of  «  commodity  and  its  value.  If  utiliiy  and  va- 
lue in  exchange  were  identical,  or  if  iliev  were  re- 
gulated by  the  »aioc  id«v»,  it  would  uecettsanly  loU 
low,  that  the  same  eircumsitaaces  which  were  calcu- 
lated to  increase  the  utility  of  any  article  would  also 
increase  its  value,  and  vice  vtna.  Bnt  the  fact  is 
diatiiietlj  and  caoiplately  tlie  teverse.  The  utility 
of  a  eeomiodiij  k  never  aieweacd  by  simply  raising, 
but  it  is,  in  the  great  majority  of  instaiM:es,  lacwiaBd 
by  lowering,  its  value.  A  d^cient  harvest  increoie* 
tJie  exchargenble  value  of  com,  but  most  certain!)-  it 
does  not  iacreiue  its  utility.  If  such  an  improve- 
snent  were  to  take  ^jlace  in  the  manufai  lui  i.-  .it  1  iis 
as  would  enable  Ui«m  tu  be  pru<iuced  fur  u  hait  ui 
the  expence  it  now  takes  to  bring  cbom  lo  matkct, 
their  value,  and  ooflaeaiMBtiy  their  pric^  wouU  very 
soon  he  reduced  a  llilralso.  Each  iodJvidinl  trould 
<haB  be  able  to  hojr  Inn  hata  for  the  aaasa  lun  it 
hmi  ftonerly  requirad  to  bm  eoet  and  eABe  tlie 
fif<%ef  no  ab^  hot  would  be  hnfiaired  to  Hds 
AH  of  vdoe,  H  is  plain  that  the  sphere  of  their 
utility  would  Im;  prcatly  extended  iiiil  that  they 
would  be  brought  within  the  reach  oi  a  Jarge  pro- 
portion of  thoic  whose  poverty  inipht  previously 
have  rendered  them  unable  to  obtain  them,  io  tact, 
the  ^rand  object  of  the  science  of  Political  Econo- 
my is  to  discover  the  meacu  by  which  the  value  of 
commodities  may  be  reduced  to  the  lowest  possible 
.  For,  the  more  their  mkie  ii  radaoed*  the 
obtainable  lliqr  hawnw^  and  tbo  gvealar,  oen-' 
nltft  ii  tbe  iMMBt  of  Ae  neeoMries,  conve- 
nieaoes,  and  tuxeries  at  the  diipcnal  of  every  indi- 
vidual. 

Political  Economy  has  been  frequently  defined  to 
be  "  the  science  which  treats  of  the  production,  dis- 
tribution, and  consumption  uf  mnlihs"  and  if  by 
wealth  be  meant  those  material  producia  which  pos- 
■eia  exchangeable  value,  and  which  are  necessary, 
WCAll,  or  iigreeable  to  man,  the  definition  is  quite 
naaxoan^oiable.  But  the  eoononista  who  have 
adopted  this  daSnilion  heve  aciadied  a  dilEnrent, 
and  a  much  too  extensive  meaning  to  the  term 
wealth.  They  have  sometimes,  for  example,  consi- 
dered wealth  as  synonymous  with  "  all  tliot  man  ilf 
liret  as  tuefvl  and  agrfeable  to  tiim."  But  if  Politi- 
cal EcMKJiny  were  to  embrace  a  discussion  of  the 
prodaction  and  distribiUion  of  aU  that  is  lueiul  and 
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agreeable,  it  would  include  within  itself  every  oUvcr 
science;  and  the  best  EncyclopaNlia  would  really  be 
the  best  treatise  on  Political  Economy.  Good 
health  is  useful  and  delightful,  and,  therefore,  OB 
this  bjrpoibaaiB,  theacienoe  of  wealth  ought  to  eon* 
piebend  the  adanoe  of  nedidne;  dvu  and  i«li< 
liberty  are  highly  useful,  and,  therefore,  the 
adence  of  wealth  must  comprehend  the  science  of 
politics;  good  acting  is  agreeable,  and,  tiierciore, 
to  be  complete,  the  science  of  wealth  must  cm- 
brace  a  cliiicu!<sion  of  the  principles  of  the  histrionic 
art,  and  so  on.  Sucii  definitions  are  obviously 
worse  than  useless.  They  can  have  no  effect  but  to 
generate  confused  and  perplexed  notions  respecting 
tlie  objects  and  Jhnila  of  the  science,  and  to  prevent 
the  amicnt  e*ar  aequirief  *  clear  and  distinct  idee 
of  tlie  nature  of  the  tnquh^  In  whidi  he  is  en> 
gaged. 

Mr  MuUhus  has  defined  H-ealth  to  consist  of 
"  those  material  objects  which  are  necessary,  useful, 
and  ngreeabletomao."  (Principles  of  Politictil  Eco^ 
nomy,  p.  i!8.)  liul  this  deiinition,  though  iiilinitety 
less  objectionable  than  the  preceding,  is  much  too 
comprehensive  to  be  used  in  Politioal  Economy. 
Atmospheric  air,  and  the  beat  of  the  auBi  lie  both 
material  products,  and  are  highly 
d>ie.  But  their  independent 
incapacity  of  appropriation,  exdudaa  ihen*  at  wn 
have  already,  ahowi^  firein  the  JMCitigatioiia  of  diii 
science. 

Dr  Smith  has  not  explicitly  stated  what  was  the 
precise  meaning  attached  by  him  lo  the  term  wealth  ; 
but  he  nio^t  commonly  describes  it  to  be  "  the  an- 
nual products  of  land  and  labour."  Mr  Malthus, 
however,  has  justly  objected  to  this  definition,  tiiat 
it  (ofbra  to  tm  iOUMca  of  wadth.  btfiue  we  know 
what  weaUi  li»  and  that  it  indadaa  aH  the  nadaaa 
products  of  the  earth,  as  well  at  tboae  which  OM 1^ 
preprinted  and  enjoyed  by  man. 

The  definition  wc  have  ^:ivi  ii  Is  not  liable  to  any 
of  tiiese  objectionii.  15y  couhiiing  the  science  to  a 
discussion  ol  the  Uws  regulaiin;^  "  toe  i*roduction,  dis- 
tribution, and  consumption  of  Uioee  material  pro- 
ducts which  have  exchangeable  value,  and  which 
are  either  necessary,  useful,  or  agreeable,"  we  give  to 
it  a  diiitiiict  aud  delinite  object-  When  thus  pn^ 
perly  restricted,  the  researches  of  the  ecanomiit  oe« 
cupy  a  fidd  which  ia  endedvdy  hit  own.  He  nina 
no  risk  of  waating  his  tine  b  inouiries  whidi  beloog 
to  other  sciences,  or  in  unprontable  investigations 
renpecling  the  produetion  and  consu[:i(  (if  ar- 
ticles which  cannot  be  appruprialed,  and  which 
exist  indi'pcndt'iitly  of  human  industry. 

Capacity  of  appropriation  is  indispensably  Decee- 
sary  to  constitute  wealth.  And  we  shall  invariably 
employ  this  term  to  distio^ish  those  products  only 
which  are  obtained  by  the  intervention  of  iuuian  la- 
bour, and  which,  cooaaqueiitly,  can  be'appnnpriatad 
by  on6  indiTldmiil,  and  oeaaonied  endaiivelir  bv  him. 
A  man  is  not  said  to  be  wealthy,  because  Mi  hai  nn 
indefinite  comrasnd  over  atmospheric  nir,  forthh  is  n 
privilege  which  he  enjoys  in  comn  in  w  ir"i  n  _  r\  illier 
man,  UTid  which  can  form  no  groufiJ  sjt  ui ; I lijciion  ; 
but  he  is  said  to  be  wealthy,  according  to  the  degree 
in  which  hs  can  tSoti  to  command  those  necee* 
»« 
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Dcflaiiion.  tariet,  cooveoiencej,  and  luxuries  which  are  not  the 

{ifu  of  nature,  bnt  the  products  of  human  induttry. 
t  man,  howtnr,  be  cHrefuUj  obaerved,  that,  «U 
dioiigh  tbe  ponettion  of  value     tiMU  necesttury  to 
the  exiMeoce  of  mattb,  thej  cnnot  be  co«fouad- 
cd  together  without  leading  to  the  meat  erroneous 
conclusion.*.    Wealth  and  value  arc  as  widely  JifTer- 
eni  a&  utility  and  value.  It  n  plain  tii.Tt  every  man  will 
be  able  to  command  a  nuich  grcotcr  (|iiantity  of  ihac 
nece»»ari«s  and  grauticatiani,  of  which  wealth  con- 
.  when  their  value  decline*,  or  when  they  become 
eeiijy  obtunable^  than  when  their  velue  ta- 
Wtdlk  and  wiAw  vary  m  an  mvtne  nrfjt. 
Tlie  one  increasoi  as  the  other  diniinishea,  and  di- 
isji:u=.h(;si  as  the  oilier  incrca»es. — Wealth  is  greatest 
where  the  farili; y  oi  ;  i  xiuciion  is  greatest,  and  va- 
lue ia  greatest  where  the  diliiculty  of  production  is 


Tbe  acienee  of  Poiitifiai  Economy  k  eotoiaiive- 
ly  conversant  with  titet  claia  of  phenonMoa^  whfeh 

the  exertion  of  human  industry  exhibit*.  Ita  ob- 
ject is  lo  a,scerlain  tlio  means  by  which  this  in- 
dustry may  be  rendered  most  productive  of  ne- 
cessaries, comforts,  luxuries,  and  enjoyments,  or 
of  srealih  in  the  proper  sense  of  the  word  ;  by  which 
tirn  wealth  may  be  noit  advantageously  distribut- 
ed among  tbe  dilbrml  daMes  of  the  aoeiety ;  uid 
br  which  it  may  be  most  priofitably  oonauoied. 
To  enter  into  a  lengthened  argument  to  prove  the 
importance  of  n  science  having  such  objicts  in 
view,  would  be  wnrse  than  useles?.  'i'iie  i-onsuinp- 
tioB  of  wealth  is  indispensable  to  e.\i»tcnce  ;  hut  the 
eternal  laar  of  Providence  has  decreed  that  wealth 
can  enljr  be  pracmed  by  the  intervention  of  industry 

 that  niBn  miM  aani  his  bread  by  the  aweat  of  bia 

brow.  Tbii  twofold  neceasity  rendera  the  prodiio> 
tion  of  wealth  q  c  n  tnnt  and  principal  object  of  the 
exertions  of  the  vast  majority  of  the  human  race. 
It  has  subdued  the  natural  aversion  of  to  la- 
bour, Mven  activity  to  indolence,  and  armed  tbe 
pathatTlilf^  of  bidustry  with  seal  to  undertake,  and 
persevcflMiefr  to  overcome,  the  most  difficult  and  dis- 
agreeable tatki.  But  when  wealth  is  thus  necessary, 
when  the  desire  to  acquire  it  is  sufficient  to  induce 
us  to  fubmit  to  the  greatest  privations,  it  is  plainly 
impossible  to  doubt  the  utility  and  par  inioDit  im 
portance  of  the  science  which  teaches  the  modes  by 


which  iu  acquisition  may  be  Gicilitated,  and  by  which  Oi^i  ui 
we  may  be  enabled  to  obtain  the  greatest  amount  of '"S!!!^ 
wealth  with  the  least  poaaiblo  difficulty.  There  ia  g^jatb 
M  daas  of  people  to  whom  a  fcaowledge  of  tbie  eel*  ^^v'^ 
cveo  can  be  conaidered  as  either  extrioHC  or  auper* 
fluoo*.  There  are  some,  doubtless,  to  whom  it  may 
be  of  more  advantage  than  toothers ;  but  it  is  ol'  tlx; 
utmost  consequence  to  all.  1  he  prosperity  of  indi- 
viduali,  anil  conjiqucntly  of  natiou,',  does  nut  depend 
nearly  so  much  on  salubrity  of  climate,  or  on  the  fer- 
tility and  conveolcBt  ritttatiun  of  the  sods  thiy  inha- 
bit, aa  on  the  power  peetmad  by  them,  of  applying 
their  fadmnr  with  petaemaacie,  akfll,  and  judgment. 
Industry  can  balance  alraoat  every  other  deficiency. 
It  can  render  region!)  naturally  inhospitable  barren 
and  unproductive,  the  comfortable  abodes  of  an  in- 
telligent and  re&iied,  a  crowded  and  wealthy  popu- 
lation ;  but  where  it  is  wantbig»  the  most  precious 
gifts  of  nature  are  of  no  value,  and  countries  pos- 
sessed of  the  greatest  capabilities  of  improvement, 
with  difficult  Anniab  »  aaiieraMa  aubaiateoce  to  the 
aeanty  popohitioa  of  hocdee  dtttingithlhed  only  by 
their  i(,'norance,  barbarism,  and  wretchedness. 

But  when  tliu  poK.<>ession  of  irctkh  i.s  thus  ncces- CauMsof 
Fary  to  individual  existence  and  comfort,  and  to  'lie ''i*,?*)^'* 
advancement  of  nations  in  the  career  of  civdizatioo, 
it  may  justly  excite  our  astonishment  that  so  few  ef-  Aodcataat 
fortt  abould  batw  boMk  Made  to  diacovar  ita  aooioaa,  Xiddk 
andftellilato  ita«eqabdtiaa.«nd  that  the  Mody  of  Fto. 
litical  Economy,  should  not  have  been  early  consider- 
ed as  forming  a  principal  part  in  a  comprehensive 
»yi!ern  of  education.    Two  circumstances,  to  which 
vvL-  shall  now  briefly  advert,  seem  to  us  to  have  be^ 
thn  priiicipal  causes  ol  the  neglect  of  this  science. 
The  lirst  is  the  institution  of  dome*iic  slaverjf  in  the 
ancient  world;  imd  the  second  U)c  darlioess  of  the 
period  when  the  plan  of  education  in  the  universitien 
of  ntodem  Europe  was  first  organized. 

The  citizens  of  Greece  and  Ilome  considered  it  de- 
grading to  employ  themselves  in  those  occupations 
which  form  the  principal  business  of  the  inhabitants 
of  mudero  Europe.  In  aome  of  the  Grecian  stales  the 
citiaens  were  prcAibhed  from  engaging  in  any  spe- 
cies of  manufacturing  or  coaHBetcial  industry ;  and 
in  Athena  and  Rome,  wheva  atteh  •  prohibition  did 
not  oxitt,  thoM  onaplofiaenii  «tfe  anvenally 
garded  aa  atean,  nieteeiia»y,  aitd  anworthy  of  A«e- 
men,  and  were  in  consequence  carried  on  exclu- 
sively by  slaves,  or  the  very  dregs  of  the  pLoj  Ie.  " 


•  The  force  of  the  prejudices  on  thi»  head  may  be  Icarnid  from  the  following  quotations :  "  Illtberalea 
autem  et  SOrdidi,"  Cicero  says,  "  quesitus  mercenarioruai,  omniumque  quorum  opera?,  oon  quorum  artes 
aaBOntor.  £tt  enim  illi*  ipaa  merces  auctoramentum  servitutia.  bordidi  ctiam  putandi,  ^ui  mercantur  a 
mciiriainrihlH  qaad  atatim  VOBdam*  nihil  enim  fr^kbml,  ant  odim/um  mniianlur  !  Opifieeique  omnes  in 
aofdida  arte  vefawtor,  M0  mdm  fud^tutm  ingenuum  polett  habere  ^cina  •  •  •  Mercatura  autaait  ai  lomui 
eat,  aordida  putanda  est ;  ih  antem  magna  ct  copiosa,  multA  undique  apportans,  multisque  able  nnilato 
•rtiens,  non  est  admodum  vltuperanda"  (De  O^ls,  Lib.  I.  sect.  42.j 

'Vulgaris  opificum,  quae  manu  constant,  et  ad  instruendam  vilam  occupalB  sunt;  in  quibui>  sii.Ua,  dccoris, 
 It  honeati  sunulaiiii  i-'^t. '  (  Vl- ■,<■;,:/■  Lptitohc,  Kp.  S9.) 

Abondred  aimilar  quotations  might  be  produced;  but  the  one  we  have  ^ven  from  Cicero  is  sufficient  to 
•alaUMi  tbe  accuracy  of  what  we  have  advanced.  Tbe  strength  of  the  prejudice  against  commerce  and  tba 
«M»iafaa««dbf  itattUttiogaopovaiMaBinlhiencooiivriocukiffatea  maiiutbar  ' 
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ot  Agriculture  wn»  trentcd  with  more  respect.  Some 
of  the  most  JibtiMguitlicd  cliaracters  in  the  earlier 
age*  of  Kooian  history  iiad  been  actively  engaged  in 
mnl  affiura;  but,  notwithstanding  their  exacnple,  in 
the  ionriahing  period  of  the  Uepublic,  and  under  the 
lapcriel  B^me,  the  ealHtwtien  of  the  loil  waa  aU 
noat  entirely  carried  on  hf  lium,  MaogjMt  to  tbt 
landlord,  and  employed  on  hb  acCMati  !«•  wmm 
of  Iloci^nn  citizens  were  either  engagiri  Ik  tlw  mili- 
tary service,  *  or  derived  a  precariousend  dependant 
Bubsistcnce  from  the  supplies  of  corn  furnished  by 
the  conquered  provinces.  In  such  a  state  of  society 
the  reJatioDS  subsisting  in  modern  Europe  bi't»een 
landlordeend  tenanu,  and  masters  and  aervanu,  were 
onknoWB  i  end  the  ancienU  wei*  in  cooaequence  en- 
tire atnafen  to  all  thoae  inlemtiag  lod  inportent 
qaettiont  ariamg  oak  of  the  iIn  led  AU'of  rente  end 
wagea,  which  form  ao  important  a  branch  of  econo* 
mical  science.  The  spirit  of  the  philosophy  of  the 
ancient  world  was  aUi)  extremely  unfavourable  to 
the  cultivation  of  Tolitical  ICcononiy.  The  luxurious 
or  more  refined  mode  of  living  of  the  rich,  was  re- 
garded by  the  ancient  moralists  as  an  evil  of  the  tirst 
magnitiide.  They  considered  it  as  6ubver!>ivc  of 
iheM  warlike  virtue*,  which  were  the  priacipai  ob- 
of  tbeir  adjoiration,  aodt  ^  oauaqaMMb  thar 
tbfe  pearioo  fix 
with  the 
■eqnences.  Itw«iiro[i 
coold  become  an  object  of  atteatiOBt  to  i 

!.ucli  prejudices;  or  that  it  could  be  studied  by 
those  who  held  the  objects  about  which  it  is  con- 
versant in  contempt,  and  who  ipiirnod  ibattaboiV 
by  which  wealth  i^  produced. 

At  the  establishment  ut' our  universities,  the  clergy 
were  almost  the  exclusive  possessors  of  the  little 
knowledge  then  in  exiatence.  It  was  natural,  there- 
fbi«»  that  their  paoiliar  feehnga  aad  puieniu  ahould 
bate  •  BMriEOd  bAaeMe  tm  Iho  phoa  of  ediiealioa 
Uier  were  employed  to  frame.  Grammar,  rbetorici 
logic,  school  divinity,  and  civil  law,  comprised  the 
whole  course  of  Study.  To  liave  appointed  profea* 
■ors  to  explniii  the  principles  of  commerce,  and  the 
means  by  which  labour  might  be  rendered  most  ef- 
fective,  would  have  been  considered  as  equally  su- 
perfluotu  and  degrading  to  the  dignity  of  saenoe. 
The  prejudices  against  commerce,  manufacturea,  and 
laSHiyi  generated  in  antiquity,  had  ft  powerful  in- 
fliiioca  in  the  adddte  ages.  Mono  waeo  poaaiMad 
of  Hw  etar  idea*  coooendBg  die  tno  aooraaa  of 
wealth,  happiaeae,  and  proeperity.  The  intercoane 
between  the  different  countries  was  extremely  limit- 
ed, and  was  rather  confined  to  marauding  excur- 
sions, and  a  piratical  scramble  for  the  precious  me- 
tals, than  to  a  commerce  founded  00  the  gratifi0O> 
tion  of  real  or  reciprocal  want*. 
-      -  -     '  Itariho 
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slow  progress  of,  and  the  littlv  alii  titlcn  [inlii  to  this 
science  up  to  a  very  receipt  luiiod.  And  since  it 
became  an  object  of  more  ^-encnd  .attention  nnd  li- 
beral in<}uiry,  the  opposition  between  tiie  i1iLi>ric$ 
and  opinions  that  have  been  espoused  by  the  nut,, 
eminent  of  it  professors, — a  neceii&ary  and  ■ — 'wV  — 
naiil^  as  we  shall  imnied lately  show,  of  its  recent 
onhivation,  baa  proved  exceedingly  unfavourable  to 
its  progress,  and  has  generated  a  disposition  to  distrust 
its  best  established  conclusions.  This  prejudice  it, 
however,  extremely  ill-founded;  and  iiotwitiul;uul- 
ing  the  diversity  of  the  thecries,  tlial  have  hwn  forni- 
ed  ti>  i-xplain  its  various  phonoinen;.,  I'uliticil  F,co- 
nomy  admits  of  as  much  certainty  in  its  cnnclusinns 
as  any  science  not  exdutiveljr  oepcadent  on  mere 
relation.  A  brief  exposition  of  the  nature  of  the 
principles  on  which  it  ia  founded,  and  of  the  node  in 
whidi  ila  MwowigatjoBi  oog^t  to  be  oondactad*,«dU 
eWnee  die  eowactneii  of  tnis  statement 

Political  Economy  is  not  a  science  of  speculation,  Prineiplwof 
but  of  fact  and  experiment.     The  principles  on 'J?*.^"'"?* 
whicli  tlie  production  and  accumulation  oi  wealth  ,htKTidcnc» 
and  the  pro^^ress  uf  civilization  depend,  are  not  the  oo  which  it« 
offiiprinn  of  legislative  enactments.  Man  rouSt  exert '^""''"■•■J 
liifflself  to  produce  wealth,  because  he  cannot  exist 
irfdiout  it{  and  the  desire  implanted  in  the  breottflf 
every  individoal  of  riahig  io  toe  world  and  improving- 
hia  oooditUMi«  fanpela  hint  to  aave  and  accnmnlato. 
Tho  priodplat  which  fom  dw  bode  of  thh  iririw 
taiako,  tharefore,  a  part  of  the  orlgioal  oondtutloa  of 
man  and  of  the  physical  world,  and  their  operations, 
likctho^e  ol  ilie  iiiechante.ii  jjiiiiciplc!^,  j.e  10  be  trac- 
ed by  the  aid  oi'  ubbcrvatioii  and  anal)>i!i.   There  is, 
however,  a  materiul  dt.stiiictinn  between  the  physical 
and  the  moral  and  political  licienceii.    The  conclu- 
sions of  the  former  apply  m  every  caMe,  while 
of  the  latter  only  apply  in  the  moforUy  of 
The  ptiaciplea  oo  wbicb  the  production  and  acciMMi- 


bat  they  do  not  oxeieiM  pceciaely  the  same  influenco. 
over  the  conduct  of  every  mdividual ;  and  the  theo- 
rist must  satisfy  hinwclf  with  framing  his  j;eijLral 
rules  so  as  to  explain  their  operation  in  the  majority 
ut  iti&tances,  leaving  it  to  the  sagacity  of  the  observ- 
er to  modify  them  so  as  to  suit  individual  cases. 
Thus  it  ia  ao  admitted  priuciple  in  the  science  of 
Moraii.  as  well  as  of  Political  Economy,  that  by  ftr 
the  largaat  prafiortion  of  the  human  race  bate  • 
daaior  vioir  of  what  ia  oondndvo  tothair  own 
it  ia  pOMMo  Ibr  iBjr  othar  aaaa,  or 
aelect  number  of  bmo  to  hove,aod  conaequently  that 
it  is  sound  policy  to  allow  every  individual  to  follow 
the  bent  of  his  inclination,  and  to  engage  in  any 
branch  of  industry  be  thinks  proper.  This  is  the 
general  theorem  ;  a:i(l  it  ifl  one  which  is  established 
OO  the  most  com^r^^nsive  experience.   It  ia  not* 


ofthoopbriomof  rtw  Ba«MODdiiient»iect,  wonftr  o«r  roadeta  to  dio  JfaartaidMe  M 
Uamam  of  lieogoltt  which  reoeifod  a  priao  from  the  Academy  of  Paris  io  1787;  omI  to  dM 
legeticu  del  Commereie  it  Romam  of  lorrea,  mhUihed  at  Venice  in  178S. 
*  "  Kei  militaris  virtus  praestatcaloriaOWdbWl  bM 
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FvUlenct  on  the  p'anctary  system, — it  will  hold  good  in  nineteen 
which  iht  out  of  twenty  in»tance8,  but  ibc  twemietU  may  be  an 
of  ptiui^i*  exception.  Bat  il  i»  not  required  of  the  eooDOOWt, 
Eeommiy  that  Ms  Iheoricfl  ilKwld  quadrate  with  the  peeoiier 
MtiTouniUd.  bias  of  the  mind  of  a  ponicolar  person.    Hii  con> 
elusions  are  drawn  Tram  eonteRiplaiing  the  principles 
which  are  found  to  (U'tcrniine  the  condition  ot' man- 
kind, as  presented  on  the  Inr^e  scali.-  ol'nationK  Hml 
empires.    His  businL-ss  is  wilh  man  in  tiie  og<;rcj;ate 
—with  state*!  and  not  with  iamiiic; — with  the  pas* 
aioM  and  firepeiuities  which  actuate  the  great  bulk 
itf  the  human  iMe,  and  not  with  those  which  are  oe- 
CKsionally  found  to  inflaenoo  the  conduct  of  a  tolitary 
individual. 

This  clist?nctiof\  bIiouU  be  kept  constantly  In  view. 
Nolhin;;  i;.  ir. cohtimi^  t.lian  to  hear  it  objected  to 
some  of  the  best  established  truths  in  political  and 
economical  science,  that  they  are  at  variance  with 
cecttia  fiieU,  and  that,  therefore,  they  must  be  re- 
jected. But  thew  otjectiopt  «cry  often  {»-igiaate  in 
an  entire  nusapprdiension  of  the  aatwre  of  the 
science.  It  would  be  casj  to  produee  a  tlioattnd 
instances  of  individuals  who  Imve  been  onrichcd  by 
roonopotiefi  and  restrictions,  and  even  by  robbery 
OTul  plunder;  though  it  would  certainly  be  a  lit- 
tle too  much  to  conclude  from  thence  that  to~ 
defy  could  be  enriched  by  such  means !  This,  how. 
-Cfer«  is  the  aiiwie  considetvtion  to  which  the  politi- 
eel  eoononift  has  lo  attend  and,  mta  it  can  be 
shown  that  monopolies  and  restrictions  are  not  de- 
structive of  national  wealth,  and  that  what  is  gained 
by  the  nior.opolisl  is  not  lost  by  the  public,  he  is 
justitird  m  considering  them  injurious.  To  arrive 
at  a  well-founded  conclusion  in  economical  science, 
it  is  not  enough  to  observe  resulu  in  particular 
cases,  or  as  they  affect  particular  indiviaaals;  we 
nuM  ibrtber  inqaire  whether  these  results  ate  eeit- 
jfARl  end  tmiwtnaUy  applicalU — whether  the  same 
circtiinstances  which  hare  given  rin-  to  them  in  one 
instance,  would  in  every  instance,  and  in  every  state 
of  society,  be  productive  of  the  ^ame  or  similar  rt- 
aultt— A  theory  which  is  inconsistent  with  an  untjorm 
and  etiutant  fact,  most  he  erroneous ;  bat  the  ob- 
aervaoce  of  a  partietilar  resnlt  at  variance  with  our 
cosUNnary  experience,  and  when  we  maj  not  have 
had  the  means  of  discriminating  the  circumstanees 
attending  it,  ought  not  to  induce  us  hastily  to  aacdi* 
fy  or  reject  a  principle  which  accounts  satisftctotiiy 
for  the  greater  number  of  appt-arances. 

The  example  of  the  fe«  arbitrary  princes  who  have 
been  equitable,  humane,  and  generous,  in  not  cnnuglt 
tooverthrow  the  principle  which  teaches  that  it  i«  the 
nature  of  irraspooiible  power  to  debauch  and  vitiate 
iia  peHsasof*— to  render  them  haughty,  eniel,  and 
suspicious;  nor  is  the  example  of  ihocic  »Ih^,  atten- 
tive only  to  present  enjoyment,  and  careless  of  tlie 
future,  laviiih  their  fortunes  in  boisterous  di»Mp.ition 
or  vaio  cxpeoce,  sufficient  to  invalidate  the  gt- ocral 
conclusion, that  the  passion  for  accumulation  15  strong- 
er and  more  powerful  than  the  pnf^ion  for  expence. 
Had  (hit  not  been  the  case,  mankind  could  never 
have  enevged  from  the  condition  of  savsjgef.  Tlie 
'  stupendous  improveHMVli  which  have 
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that  have  been  cut  down — ^ihe  manlies  and  lakes  Pvident*  * 
that  have  been  drained  and  cultivatcd-»tlM  harbours.  (^'^"^^ 
roads,  and  bridges  that  have  been  ccnslfaGted— 4he  ^  MM 
cities  and  edifices  that  have  been  rdsed   are  al?  the 

frail  of  a  saving  of  in rnir:."  and  Cf.tabtish,  in  despite" 
of  a  thousand  individual  lu&tances  of  prodigality,  the ' 
a»ceiui8ncy  and  superior  force  of  tiit  iceaaBwatiBg 

principle. 

It  is  from  the  want  of  attention  to  these  considers 
tions  that  much  of  the  error  and  niiappirehen^B 
with  which  the  science  of  Political  Economy  has 
been,  and, ia  anfbcted.  has  arlsea.  JJasoseaH 
the  absard  theories  and  opmiuns  which  have  sac- 
oeasirely  appeared  have  been  Kujiported  by  an  appeal 
to  facts.  Hut  n  knowledge  of  facts,  without  a  know- 
ledge of  their  mutual  relation — n  ithout  being  able  to 
show  why  the  one  ts  a  cause  and  the  other  an  effect- 
is,  to  use  the  illustration  of  M.  Say,  really  no  better 
than  the  indigested  erudition  of  an  almanack  maker, 
and  can  aJibfd  no  means  of  judging  of  the  truth  or 
fidsehood  of  a  general  principle. 

But,  although  we  are  not  to  reject  a  received 
principle  because  of  tiie  npjiareni  opposition  of  u  few 
results,  with  the  particulwr  circum^tHricc'S  of  vrhich 
*c  are  iinficquiiiMcd,  wc  can  have  no  confidence  in 
its  solidity  it  it  be  not  (U  ductU  irom  a  very  com- 
prehensive and  careful  induction.  To  arrive  at  a 
true  hnowledge  of  the  laws  regulating  ihe  prodoc* 
tion,  diitribntion,  and  consamptioo  of  wealth,  Ihe 
economist  mnn  draw  hi<!  materials  from  a  very  wide 
surface ;  he  tliuuld  fludy  roan  in  every  different  si- 
tuation—he should  have  recourse  to  the  history  of 
society,  of  arts,  of  commerce,  and  ot  civilization—  to 
tlie  works  of  philosophers  and  travellers — to  every 
thing,  in  short,  that  can  throw  light  on  the  causes 
which  accelerate  or  retard  the  progress  of  civiliza- 
tion. He  should  observe  Ihe  changeswhich  have  taken 
jilace  in  the  fortanes  and  condition  of  the  human 
race  in  ditTcrenl  regions  and  ages  rl  r^iL  uorld.  He 
should  trace  the  rise,  progress,  iind  dixlme  of  iadutitry, 
and  he  should  carefully  dif  criminate  the  effect  of  dif- 
ferent political  measures,  and  the  various  circum- 
stances wherein  an  advancing  and  declining  society 
ditier  from  each  other.  Such  Inveeligationa,  by  dis« 
closing  the  real  causes  «f  national  cpulehoe  said  !•> 
flwemeiiti  and  cf  poverty  and  degradaitica«  fnmisb 
Ihe  economist  with  the  meara  of  giving  a  satisfaeiery 
solution  of  almost  all  the  important  problems  in  the 
science  of  wealth,  and  of  devising  a  scheme  of  pub- 
lic administration  calculated  to  ensure  the  continued 
advancement  of  tlio  society  in  tbe  career  of  im* 
provcraent. 

It  most  always  be  kept  in  mind  that  it  is  nc  pait 
of  die  bwiaess  of  the  economist  to  ioqobre  inte  the 

means  by  which  individual  fortunes  may  have  been 
increased  or  diminished,  except  to  ascertain  their  ge- 
neral operation  and  ctTect.  The  public  intrmU 
ought  always  to  form  the  exclusive  objects  of  his  at- 
tention, lie  is  not  to  frame  systems,  and  devise 
sell  ernes,  for  increasing  the  wealth  and  enjoyments 
of  particular  clattei  s  but  to  apply  himself  to  discover 
theaonrcesofRafwmifwra^fA.and  MMiperM/ mmnry, 
and  the  aseans  by  wbidi  tliey  may  be  ranMia 
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When  nre  reflect  on  the  variety  and  extent  of  the 
previou*  knowledg*  n^uuitc  for  the  construction  of 

•  iouod  theory  of  Pohtical  Elconomy,  W9  ceMe  to 
fM  HBy  aurprisc  at  the  error*  into  whidi  ^cono- 
jniM  baw  been  b«tnjred»  or  «t  the  ikenfrnj  of 
the  opinioM  vbieb  tre  Mill  «ntcrtdMd  oo'  tanrn  ua> 
portant  poiols.  Political  Ecoaomy  is  of  rtrj 
cent  origin.  Though  various  treatises  of  contider> 
ablt;  mer;t  liaJ  previously  appeared  on  fume  of  its 
sepaidte  parts,  it  ir.il  iraicd  as  n  whole,  or  in  a 
ScieotiSc  manniT,  until  aliDut  the  miiiJIe  of  last  ccn- 
laty.  This  cimini^tanri!  is  nl  itself  enough  to  ac- 
MQlIt  fbf  the  iv.iniber  iii  erruiieuui  8yeten]s  that  have 
jinoe  appeared.  Instead  of  deducing  tbeir  general 
OOftelttsiona  from  a  comparison  of  partlCUhrlhctB,  md 

•  eantftil  eMounMioD  of  the  phcnoaMMancnding 
the  operatioa  of-^linreiit  principles,  aod  of  die  Muno 
principles  in  difierent  circutn&tances,  tho  fint  eiil« 
tivators  of  almost  every  branch  of  science  have  be- 
^un  by  framing  their  iheoricd  on  a  vrrv  n  irrow  and 
Jniiecure  basis.  Nor  is  it  really  in  their  power  to  go 
to  work  differently  Observatnins  are  scarcely  ever 
JDadii  or  particulars  noted  for  their  onn  sakes.  It  is 
not  until  they  begin  to  be  in  request  as  furnishing  tho 
onljr  test  by  whit^  to  ascertain  the  truth  or  falsehood 
of  some  popular  theory.that  they  are  made  in  tufficieut 
Aoosbera,  and  with  tuliciant  aceuracy.  It  is,  in  the 
pecaliar  pbraaeolopy  of  thii  iciciice,  the  rffedwd  dt* 
nuind  the  theorist  that  regulates  the  production  of 
the  facts  or  raw  materials,  which  be  it  afterwards  to 
work  into  a  system.  Ti>e  hi.story  of  Political  Eco- 
nomy strikingly  exemplifies  the  truth  of  this  remark. 
Being,  as  we  have  already  ob'^ervcil,  Lr.lln  iy  nn- 
knowo  to  the  ancients,  and  but  little  attended  to  by 
our  ancestors  up  to  a  comparatively  late  period, 
those  circumstances  which  would  have  enabled  us  to 
judge  witli  the  greatest  precision  of  the  wealth  and 
citruisatioo  of  the  inhabitants  of  the  mu.st  celebrated 
states  of  antiquity,  aod  of  Baropu  during  tlie  ndddio 
i^es,  have  either  been  thought  unvortliy  of  the  no- 
tice of  the  historian,  or  have  been  only  very  imper* 
fectly  and  carelessly  detailed.  Those,  therefore,  who 
first  began  to  trace  the  general  principles  of  the 
science  liad  but  a  comparatively  limited  and  scanty 
experience  on  which  to  build  their  conclusions.  Nor 
did  they  even  avail  the[n-.elve$  of  the  few  historical 
fiietS  with  which  they  might  have  easily  become  ac- 
qoaiotedt  but  almost  exclusively  conhned  their  at- 
laotioa  to  those  which  happened  to  fall  witfaia  the 
sphere  of  their  own  obsemtlon. 

Agreeably  to  what  we  have  aow  staled,  we  find 
that  the  theories  advanced  by  the  early  econoroicai 
writer.s  were  formed  on  the  most  contracted  basis, 
and  were  only  fitted  to  explain  a  few  of  the  most 
obvious  and  striking  phenomena.  l  lie  Mrrcantiie 
Theory,  for  exatnple,  was  entirely  bottomed  on  the 
popular  and  prevalent  opioiMU  respecting  money, 
xbe  prceu>tts  metals  having  been  long  used,  both 
as  a  standard  whereby  to  i8O0tt«n  the  oompara> 
the  value  of  difoent  ceoMBoditie^  and  as  the 
equivalents  for  which  tbey  were  most  IVequently 
exchanged,  acquired  a  fictitious  importance,  not 
merely  in  tlie  estimation  of  the  vulgar,  but  in 
tlMt  of  piiaoai  of  dw  gnatMt  diNsnmat.  Hw 


simple  consideration  that  all  buying  and  selling  .MenantiU 
is  really  nothing  more  than  the  bartering  of  one  S>'"*'"' 
commodity  for  another— of  a  certain  quantity  of^ 
corn  or  wool,  for  example,  for  •  certda  qnuvti^  ef 
gold  or  silver,  and  wee  mtm,  waa  eotbely  overlook- 
od.  The  attentioB  waa  gradually  timsierred  flron 


maf$  mrtk  to  the  money  itself ;  and  the 
wnhb  ofnidividuals  and  of  sutes  came  to  be  mea. 

sured,  not  by  the  abundance  of  their  disposable 
product* — by  the  quantity  or  value  of  the  commo- 
dities witJj  which  they  could  atfjrd  to  purchase  the 
preciou.s  metals — but  by  the  quantiiif  of  these  melolt 
actually  in  their  possession.  It  is  on  this  flimsy 
and  fallacious  hypothesis  that  the  theories  of  almost 
every  writer  on  ecuijomical  subjects  antecedent  to 
the  appearance  of  the  works  of  ChiM,  North,  aod 
hamt,  in  Englaod,  nnd  of  Genioay  and  Quesnay, 
in  Fk-anee,  are  founded ;  and,  what  is  of  infinitely 
greater  moment,  it  n  on  this  same  hypothesis  that 
the  different  civilized  countries  have  proceeded  to 
regulate  their  intercourse  with  each  other.  Their 
grand  objeet  Ims  not  been  to  facilitate  the  produc- 
tion of  the  necessaries,  comforts,  and  luxuries  of 
life,  but  to  monopolise  the  largest  possible  supply 
of  gold  and  silver.  And,  as  in  countries  destitute  ' 
of  luiaos,  thcso  eovid  not  be  obtained  except  in 
exchaiige  fbr  espotted  oooimodities,  various  scheoMa 
were  resorted  to  for  enoouraging  exporUtioB,  and 
for  preventing  the  importation  of  alasost  all  pro- 
ducts other  than  the  precious  metals.  In  conse. 
quenceof  this  opinion,  the  excess  of  the  vulue  ol  tlie 
exports  over  the  value  of  the  imports  was  long 
considered  ns  the  most  iniVihible  test  of  the  progress 
of  a  country  in  the  career  of  wealth.  This  excess, 
it  was  believed,  could  not  be  balanced  otherwise 
than  by  an  equivalent  importatioo  of  gold  or  silver, 
or  of  ttw  only  real  wealth  whldi  it  waa  then  supper 
sed  a  country  could  poiaaaii 

Tbise  principles  and  oondnsioas,  tiiougb  abso> 
lately  lalse  and  erroneous,  afford  a  tolerable  cxpla> 
nation  of  a  few  very  obvious  phenomena ;  and,  what 
did  more  to  recommend  them,  they  arc  in  perfect 
unison  with  the  popular  piejudices  en  the  subject. 
It  was  nutiir.il,  tbereiore,  that  they  siinuld  ba 
espoused  by  the  merchants  or  practical  men,  who 
were  the  earliest  writers  on  this  science.  They  did 
not  consider  it  neceasary  to  subject  the  principles 
they  assumed  loanyrellaed  analysis  or  cxaminatioo. 
But,  reckoning  then  aa  aullidently  established  by 
tbe  oomama  coasant  and  uioonent  of  Btaakiad^ 
tbcj  directed  ibeaadvca  catcluMvely  to  the  discus* 
sion  of  the  practical  measures  calculated  to  give 
then  tile  greatest  efficacy. 

"Although  a  kingdom,"  says  one  of  the  earlieatBslaossaf 
and  ablest  writers  in  di-fence  of  the  niercantilelVii* 
system,  "  may  be  enriched  by  gifts  received,  or 
by  porchaae  takea^  Aoa  some  other  nations,  yet 
these  are  things  uncertain,  and  of  small  consuier* 
ation,  when  they  happen.    The  ordinary  means^ 
therefore,  to  increase  our  wealth  aad  treasure,  if 
by  foreign  trade,  srtierein  we  aaual  over  ohsaisi 
this  rule — to  tell  more  to  ttrmgtrt  yearly  lham 
contume  of  iheirt  in  vaUe.    For,  suppose,  that 
Ail  UivdoniiiplantiMlyiKvid  witltdot^ 
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Merontaic  lend,  tin,  '"<^,   ^*^<  other   native  commodi- 

9lMm.  wc  do  yi-arly  export  the  overphi-  t  )  'i  rci^n 

couDtrte*  to  the  value  of  L.2,2f>0,(M)0,  by  which 
roeaiu  we  are  enabled,  beyond  the  umr-,  to  buy  and 
briM  in  fovciga  wint  for  oar  me  and  coimimption 
to  tte  ▼itM  of  lM«,OOOyOOO«  Bj  thia  order  duly 
keot  fo  «Br  tniio§,  m  nay  nat  awvad  Ums  the 
kingdom  aliall  b«  eondled  yeariT  L.  aOOfiOOt  which 
must  be  broui^ht  to  ui  aa  80  moco  tveastire  ;  bGcauao 
that  part  of  our  stock  which  It  not  relumed  to  u«  in 
wares,  muxt  necessarily  be  broUf;ht  home  in  treasure.  * 

 (Mun'l  Treature  by  Foreign  Trade,  orig.  ed.  p.  11.) 

The  gun  on  our  foreign  commerce  is  here  supposed 
to  consiit  excluiively  of  the  gold  aad  silYer  which, 
it  is  taken  for  gimted,  murt  neccaaarily  be  brought 
home  ID  Deyvctt  «f  the  wem  of  exported  commo- 
diliei.   Mr  Man  lap  no  itfWi  whatever  on  the  cir-i 
cmiutance  of  iareigo  cowiegBe  enabling  tw  to  ob- 
tain an  infinite  variety  of  aaeAd  tod  agtMtUe  pro* 
ducts  whicli  it  would  either  have  been  impowible 
for  u»  to  produce  at  all,  or  lo  produce  so  cheaply,  at 
home.    Wc  are  desired  to  consider  ail  this  acces- 
sion of  we:ilth — all  the  vflit  addition  made  by  com- 
nwrce  to  the  motives  which  stimulate,  and  to  the 
comforts  and  enjoyment*  which  rewanl  the  labour  of 
the  industrious,  as  nothing,  and  to  fix  our  attention 
CKcluaifelir  oo  the  balance  of  L.SQ0.0OO  of  gold 
andtttterl  ThbilwiditlwniMMirwe  were  de- 
aired  to  citZaate  die  comfort  and  adTCOtm  derivid 
fnm  a  init  of  clothcfi,  by  the  number  ano  gtare  of 
the  metal  but'nr-  "  y  which  tlicy  arc  fastened!  And 
yet  llie  rule  toi  i;iiiinaiiiig  the  mlvantageousncss  of 
foreign  commerce,  which  Mr  Mun  has  here  given, 
was  long  regarded  by  the  generality  of  merchanU 
and  practical  statesmen  as  infallible ;  and  savU  is 
the  invetera^  of  ancient  preiudicea,  that  even  now 
veininoiMillycotipMiitaledoii  tfaa  cMcta  of  ottr 
^owodrlaapomi 
lot  than  wo*  wher  circumstances,  besides  the 
enoiMoua  ootiona  i«ape«tlaig  tha  ptaeioQa  netahi 
wbicb  led  to  Ae  (bvnation  of  die  neramttla  ays- 
tern,  and  to  the  enacting;  of  repulalions  rc*trictive  of 
the  freedom  of  industry.    The  feudal  government 
established  in  the  countries  that  haJ  formed  the 
weatern  ditbion  of  tlie  Roman  Empire,  degenerated 
into  a  ayttem  of  anarchy  and  lawless  op]>rc$sinii. 
The  prineati  who  tnxe  of  tbemselvci  totally  unable 
to  restrain  the  wimationa  of  the  greater  barons, 
or  to  «aa&«l  tbav  nolaiu3e«  endeavoured  to 
their  ladueeea  and  eooaolidate  their 
r,  by  attaching  the  inhabitanu  of  cities  and 
towna  to  theur  mieresu.   For  this  purpose,  they 
granted  them  charters,  enfranchising  the  inhabitants, 
abolishing  every  existing  mark  of  servitutic,  and 
forming  them  into  corporations,  or  bodies  poHtic,  to 
be  governed  by  a  council  and  magistrates  of  their 
own  selection.     The  order  and  good  govcrnmeot 
that  waa  thoa  establiahed  in  the  ciiica,  and  the  aecu- 
fllj  of  prapertj  CBjajtd  hf  Ihair  iohaibflaata,  when 
tha  nat  oftba  cooatiy  waa  a  pray  to  rapio*  aiid  die- 
order,  atinrakted  theh-  industry,  and  gave  them  a 
vaat  ascendancy  over  the  cultivatoia  of  the  wil.  It 
waa  from  the  cittM  that  the  priacei  derlted  tbe 
fraatarpattaflheir  anpfiica  «r  nouefi  wtAft 


by  their  assistance  and  co-operation  that  they  were 
enabled  to  control  and  subdue  the  pritle  and  inde- 
pendence uf  the  barons.     Uut  the  citizens  did  not 
render  this  ap--ittance  to  their  sovereigns  merely  by- 
way of  compensation  for  the  origioal  gift  of  theix  cbar- 
terai  Thqr  wort  continually  aolielSng  and  abtafal* 
iog  a«w  prifUffM*  And  it  waa  net  to  bo  «c> 
pectcd  that  prineaa,  ao  eaiy  deeply  iodabted  to 
them,  and  by  whom  ifaey  must  have  been  regarded 
as  forming  by  far  the  most  industrious  and  deaerra^ 
portion  of  their  subjects,  should  be  at  all  diain* 
cliaed  to  gratily  their  wibhes.    Tu  enable  them  lo 
obtain  their  provisiions  cheap,  and   to   carry  on 
their  industry  lo  the  best  advantage,  tbe  expor- 
tation of  corn,  and  of  the  raw  materials  of  their  ma- 
nufactures, was  atrictly  prohibited ;  at  tbe  aaon 
time  that  heavy  dotiaa  and  absolute  prohibitiona 
wen  Joterpoaed  to  prevant  the  toporutioo  of  rm« 
oafactafed  artldea  from  abraad,  and  to  aecure  the 
complete  monopoly  of  tbe  home  market  to  tlie  home 
manufacttirera.   These,  together  with  the  privilege 
granted  to  the  citizens  of  corporate  towns  of  pre- 
venting any  individual  from  exertuing  any  branch 
of  business  until  he  had  obtained  leave  from  them  ; 
and  the  variety  of  subordinate  regulations  intend- 
ed to  force  the  importation  of  the  raw  materials  re- 
quired in  manufacturea*  and  the  exportation  of  the 
manufactured  goods,  fiirm  tbe  principal  features  of 
the  qratem  of  pvUie  •oanaanp  adopted,  with  the  view 
of  aneaitnKing  utnnlhctwing  tndvMiy,  In  every 
country  in  Europe,  in  the  fdurteenth,  fifteenth,  six- 
teenth, and  seventeenth  centuries.    The  freedom  of 
industry  reeognifcd  by  their  ancient  laws  was  almost 
totally  destroyed.     It  woulil  be  ea.sy  to  mention  a 
thousand  instances  of  the  rxccfs  to  which  this  artifi- 
cial system  was  carried  in  England  and  other  coun- 
tries; but  as  many  of  these  inslanceamatbe  familiar 
to  our  readers,  we  shall  only  observe,  as  iliustra- 
tive  of  ita  ^irit,  that  by  an  act  passed  in  IdTBt  ^ 
the  encom^pemnt  of  the  Eulnb  woollen  annii> 
fbctare,  it  waa  ordered  that  alf  dead  boditt  thoold 
be  wronped  in  a  woollen  shroud! 

But  the  exclusion  of  foreign  competition,  and  the 
monopoly  of  the  home-market,  did  not  satisfy  the 
manufacturers  and  merchants.  Having  obtained  all 
the  advantage  they  could  from  the  public,  they  at- 
tempted to  prey  on  each  other.  Such  of  them  aa 
possessed  most  influence,  procured  the  privilege  of 
carrying  on  particular  bicanchca  of  induatiT  to  th* 
fftdoalMi  of  avaiy  other  fodleldaaL  Thii  abnea  wee 
carried  to  a  most  oppreaaire  bet^t  in  tbe  reign  of 
Elizabctli,  who  granted  an  infinite  number  of  new 
patents.  At  length,  the  grievance  bet  nr'  Jn. 
tolerable,  as  to  induce  all  classes  to  join  n-  jKiition- 
ing  for  its  abolition,  which,  after  m  ic  l;  np;iosilion  on 
the  part  of  tbe  Crnwn,  by  whom  the  power  of  erect- 
ing monopoliea  was  considered  a  very  valuable  brancfa 
of  the  prerogative,  was  effected  by  an  act  passed  in 
the  21st  of  James  I.  But  Ibis  act  did  not  touch  aagr 
of  the  Aindamental  ptiiic^>Ica  of  the  marcantUc  «r 
mamdheturing  system;  aald  thtcsdonvc  prfvAqgca 
of  all  bodiea^rponta  wan  ciampicd  Amn  iti  > 
ration. 
In  ninoe  An  hMnHa  ( 
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warmly  eapourcd  by  the  justly  cclobrateJ  M  Col- 
bert, mloiftcr  of  finances  during  the  most  splendid 
period  of  the  reign  of  Lonit  XI V.  t  and  tlie  yaer  1 664, 
when  tbe  IhnHMa  tarif,  conpSed  uader  Colbert'a  di> 
rection,  was  first  promulgated,  has  been  sometimeB 
considered,  thougli  improperly,  as  the  real  era  of  the 
■anufacturing  syctem. 

The»e  re»trictiont  were  zealously  support  I  by  '(e 
writers  in  defence  of  the  miircanlilo  isyslcni,  in  1  the 
balance  of  trade*  The  facilities  given  to  the  export- 
^hone  HUUiufactured  gnodx,  and  the  obttacles 
is  the  inj  «f  their  importation  from  abroad 
to  then  to  be  particularly  well  fitted  flic 
eg  the  f  ipoiti  enneed  the  JneortSi  lod  p>oeur« 
a  AvoonMebeleBoek  Hartcea, tiicnfeie.  of  re- 
garding these  regulationa  ai  the  oApring  of  a  aelfish 
mocapolizing  spirit,  they  looked  on  them  aa  having 
been  dictated  by  the  soundest  policy.  The  manut 
facturing  and  mercantile  systems  were  thus  naturally 
hicndcd  together.  The  acquijiition  of  a  favourable 
balance  of  payments  w.is  the  grand  obfed  to  be  ac- 
OOmpliBbed;  and  heavy  daua  and  restrictiom  on 
imporiatione  frooi  ebroed  aad  bouotiee  and  pre* 
miuoas  oa  espoftation  ftom  beoie,  were  tbe  eiMnw 
bjr  •hidhtUi  el^BBt  was  to  be  attained !  It  cannot 
exeUe  ear  nirpnee  that  a  system  having  so  many  po« 
pular  prejudices  in  its  favour,  and  which  afibrded  a 
plausible  and  convenient  apology  for  the  exdusire 
privileges  enjoyed  by  the  manufacturing  and  com- 
mercial clitsses,  should  have  early  nttained,  or  that  it 
•hottid  still  preserve,  notwitl.  -n  i  :  tl  o  overthrow 
of  its  principles,  a  powerful  practical  influcoce.  Me- 
Jeo  and  Forbonnais  in  France, — Genovesi  in  Italy, 
— Mun,  Sir  Josiah  Child,  Dr  Davenant,  the  au» 
ihdrs  of  the  Brituk  Menlmiit,  aed  Sir  James  StiHcl^ 
ia  Eiwland— era  tho  ahleat  vrhen  who  haeo  ae< 
pooHN^  aoiw  erhh  nm  and  eoaa  with  iener  OBOep* 
the  hadiwig  prindplee  of  the  mercantile  aji*- 


"  It  is  no  exaggeration  to  afHrm,  that  there  are  very 
few  political  errors  which  have  produced  more  mis- 
chiL-fthan  the  mercantile  sy&tem.  Armed  with  power, 
it  has  commanded  and  forbid  where  it  should  oiUy 
have  pnlecled.  The  regulatiog  mania  which  it  Ml 
impiml  baa  lonoeoted  iadutty  in  a  tboonad  era^* 
to  wrce  it  from  iie  natonl  cfaanaeb.  It  baa  aiade 
caah  pictieBfaKBoyonn»eidthBwelfiwaariliiM%h« 
boon  aa  heenipetiUe  wSh  ha  own;  benee  tbe  reel* 
procal  desire  of  injuring  and  impoverishing  each 
other  ;  and  hence  that  spirit  of  commercial  rivalry 
wIjIlIi  litt-i  Iji  cii  ilie  immediate  or  remote  C'i:ifee  oi  the 
greater  nuunber  of  modern  wars.  It  is  thi^  «y«tem 
which  has  stimulated  nations  to  employ  force  or  cun- 
ning to  extort  coaunerdal  treaties,  productire  of  so 


real  advantage  to  themselves,  from  the  weakness  or 
ignorance  ot  others.  It  has  formed  colonies  that  the  ^ 
mother  country  might  enjejr  the  monopoly  of  their ' 
trade,  and  force  tlm  to  raioft  «achat««ty  te  ber 
BUikcte.  In  abort,  where  thia  ayateoa  baa  been 
daelive  of  (he  least  injury,  it  has  retarded  ^e  pro- 
gress of  nationri!  [  r  ti  erity  ;  every  where  else  it  has 
deluged  the  earUi  with  blood,  and  has  depopulated 
and  ruined  some  of  iHokp  couniric?  whose  power  and 
opulence  it  was  supposed  it  Would  carry  to  thehigb- 
cit  pitch."  (.Storch,  Tnda  *Ee»mm»  Paia&pM, 
Tome  I.  p.  122.) 

Tbe  greater  atceotioa  which  began  to  be  paid,  in  Progra*  of 
Oe  aevaateenth,  and  in  the  eariicir  part  of  the  latCommeraai 
centuiy,  to  aabjecta  connected  iritfa  itiatice,  com-  g^Xnd. 
amrce.andagrieullure^gfadaallypcqiaredthe  wMy  for  '  * 
the  downfall  of  the  nercaotile  ayatem.  The  English 
writers  preceded  those  of  every  other  country,  ia 
pointing  out  its  defects,  and  in  discovering  tlm  real 
nature  and  functions  of  money,  and  the  true  princi* 
plea  of  commerce.  The  establishment  of  a  direct 
intetcoone  with  India  did  much  to  acederate  the 
PfOgfeaa  of  aonad  (^inioos.  The  precious  metals 
Mm  alwi^fa  been  one  of  the  most  advantageous  ar> 
dcleeafeapoit  totboEeat.*  And  when  the  Eeaa 
Indbi  Coaipany  waa  eataUiihad  bi  1600,  power  waa 
given  them  annually  to  export fortign  gold  coins  or 
bullion,  of  tbe  value  of  L.  30,000.  The  Company 
were,  however,  bound  to  import,  within  six  months 
aflcr  the  return  of  every  voyage,  except  the  first,  aa 
much  gold  and  silver  as  should  together  be  e<(ual  to 
the  value  of  the  silver  exported  by  theoi.  But  the 
enemies  of  the  Company  contended,  that  these  ^agu* 
lations  were  not  complied  with,  and  that  it  wee  con- 
trary io  all  pri»cipU,  and  highly  injurieae  to-  the 
pablieintefeai%capaniii(  tHtifmMim^mjffium' 
Hljf^MtioH.  The HMtehanta  and  odiera  intereitcd 
in  tbe  India  trade,  among  whom  wc  have  to  reckon 
Sir  Dudley  Digges,  whose  defence  oi  the  Company 
was  published  io  I6l5,  Mr  Mun,  who  published  a 
very  able  pamphlet  in  defence  of  the  Company  in 
J6'21,t  Mr  Misseldcn,  and  more  recently.  Sir  Josiali 
Child,  could  not  controvert  tho  reaaoning  of  their 
Opponanla,  without  openly  impugning  aooae  of  tbe 
eenunonly  iteeived  opiniooa  regarding  money.  In 
aoeh  dvooBirtaoeai^  it  ia  aaqrteaee^tbat  pr^udioe 
tmdd  bo  feieed  to  give  wsf  ta  inteieat.  At  fiiat, 
however,  the  advocates  of  the  Company  did  not  coo- 
tend,  nor  i?  there,  indeed,  any  good  reason  for 
thinking  umi  they  were  of  opiaion  that  the  exporta- 
tion of  gold  or  silver  to  the  kast  Indies  was  benefi- 
cial on  the  single  ground  that  the  cominoditie« 
brought  back  were  of  greater  value.  Tliey  con- 
tended, that  tbe  Cooapanjr  did  not  export  a  greater 


*  PUoy,  wban  amaacittfav  ^  ■pk»LjiUu!i  aad  other  •Rrtmprpdacto  imported  into  Italy,  says, "  Mi> 
flhnaqee  oompotatione  nOHee  eentena  trnlHa  settertlum  annia  onmibiit,  India  et  Seres,  peninsdaque  ilia  (Ava^ 

bia)  imperia  nostro  demunt."    (//.'(.'.  .>'-f.  Lib.  XII.  cap. 

The  Emperor  Charles  V.  u&uii  to  my  thai  tije  Fuiiuguesf,  who  tlu:n  engro&^d  almost  the  whole  com- 
merce of  the  Kast,  were  the  ""•^•^'^'^  «r,f..v.;o»  r.Cf't>.-:.(f.r./i»g|^  inaiiawijh  ai  thtlj  iPlt'rr*  t—a 
to  export  it  to  inbdeU !— (Miaielden  Oh  Ftee  Trade,  p.  St.) 

+  Thia  ptaqdiht*  wUch  li  aow  bicaaa*  «siMnMlj  tm,  la  priniad  io  Pwdn^a  FOIpim»  Vd.  I. 
p.  7*2. 
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i're«rM  of  quantity  of  ballion  than  their  charter  authorized 
(  .^ixnrrnn]        ^Q  thcT  fttTtlwr  eoatended,  tiut  tbw 

ti,ii.,na.  exportotion  wM  MnaMMOQ^  beeaiiM  tna  «oaiaio- 
dities  imported  from  Tndh  mn  chieflj  n-exporttd 
to  otiicr  toui  Tir^  from  whenco  a  greater  quantity 
of  bullion  wa^  obi  iincd  ai  exchange  forthcm.*  But 
even  this  was  an  ioimrnsc:  advance  in  the  progress  to 
a  sounder  theory.  C'ett  toujovrt  U  premier  pas  qui 
coute.  The  tdvocates  of  the  Company  began  gra- 
diuUy  t»  IMUIB*  «  higher  tone ;  and  at  length  bold- 
It  ooMMMied  tbet  bvDlQii  waa  nothing  but  a  commo- 
dity, wkI  that  itt  expottatioD  ought  Co  be  rendered 
as  free  n»  the  exportation  of  any  ether  eooinodi- 
ty.  Nor  vierv  these  opinions  confined  to  the  part- 
ners ot"  the  r.a*t  India  Company.  Thi'y  were  gra- 
dually comnuinicatcd  to  otlitrs  ;  and  many  omiiii  nt 
merchant*  were  taught  to  look  with  suspicion  on  >e. 
veral  of  (ho  iceeived  maxima,  and  were  ia  «onse- 
aamee  led  to  acquire*  osore  oomct  and  conprehen- 
Mve  Wewt  regarding  commercial  mtcrcourte.  The 
new  ideas  ultimately  made  their  way  into  the  Hou«e 
of  Commons ;  and  in  1663,  the  statutes  prohibiting 
the  cxporfation  ot'  foreign  coin  and  bullion  were  re- 
pealed, and  full  liberty  given  to  the  East  India  Com- 
pany,  and  to  private  tiadeiiy  to  CKpoM  lbs  mhm  hi 
unlimited  quantities. 

In  addition  to  the  controTenies  respecting  the 
East  India  trader  the  dimaalraa  to  which  the  rom- 
dalion-or  fte  oolinnei  m  America  and  the  Weit  In* 

dies,  the  establish tnent  of  a  compulsory  provision 
for  the  support  of  the  poor,  and  the  artj;  prohibiting 
the  exportation  of  wool,  and  the  non-iinportatinn  of 
Irish  cattle,  &c.  gave  rise,  attracted  ati  extraordinary 
portion  of  the  public  attention  to  questions  connected 
with  the  domestic  policy  of  the  countij.  In  the 
iRHirse  of  the  leMBtoeDlh  century,  a 
vraal  iHinbarortcieta  worepobliahM  on* 
andeeooomioaltiibjceta.  Am  although  the  doetrhiea 
of  the  greater  number  of  the  «  ritcrs  are  strongly 
tinctured  with  theprevaihng  spirit  of  the  age,  it  can- 
not be  denied,  that  several  of  them  have  risen  above 
tbe  prejudices  of  their  contemporaries,  and  have  an 
smqueationable  right  to  be  rtgiidod  aa  the  founders  of 
the  modem  theory  of  commaveat  at  the  cariieet 
taaeheit  of  thoae  Mnnd  and  llbanl  dootrinai^  by 
which  it  has  been  shown,  that  the  prosperity  of  states 
can  never  be  promoted  by  restrictive  regulations, 
or  by  the  depression  of  their  neighbours— that  the 
genuine  spirit  ot  commerce  is  incon«istent  with  the 
dark  and  shallow  policy  of  monopoly — and  that  tht 
$el/'imtetcst  of  majikiod,  not  less  than  their  dutyi 
quire*  them  to  livo  in  paact,  and  to  coltifato  fitond* 
•hm  with  each  other. 

Wa  baeoalNady  rotmrBd  («Mr  H in'a  traMfaa« 
enlilM  Affawl^  TrtauHf*      J^bn^  Tra^ 


This  treatise  was  fir&t  published  in  lGd4 ;  but  there  k  Pro^f<i«i 
good  raaMm  to  suppose  that  it  had  beat  written  ^"";"  "'^> 
maajr  yean  preriotwlj.  Mr  Mun son,  in  the  de-  ^'^"'^  f 
diealion  to  Leird  Sottthampton,  prefixed  by  him  to  ^'^"^ 
the  work,  says,  that  his  lather  "  was,  i;i  hin  limr,  fa- 
mous among  merchants,"  a  mode  of  expression  which 
he  would  hardly  have  used,  had  not  a  considerable 
period  eiapsed  since  his  father's  death :  and  Mr 
Edward  Misfciden,  in  his  Circle  of  Cotumeree, 
published  in  l(i2S,  (p.  36),  refers  to  Mr  Mun's  trool 
on  the  Bait  India  trade,  and  speaks  of  its  author 
at  being  an  accomplished  and  exfemiutd  merchant. 
Perhaps,  therefore,  wo  sihdl  not  be  ftr  wrong  if  we 
assume,  that  this  tre'«tife  was  written  «o  early  as 
Ki.S.i  or  l6'W.  At  ail  events,  it  is  certain,  that  the 
doctrines  which  itCOlit;ur,K  (1  )  not  differ  much  trcni 
thoite  which  he  had  previougly  maintained  in  his 
pamphlet  in  deleoee  of  the  East  India  Compaaiy»  and 
aome  of  the  ez^fcmiona  af«  lilcnliy  the  Mmo  witt 
thoae  in  the  petition  prfoantad  by  that  body  to  Ffer- 
liament  in  1628,  which  ii  known  to  have  been  writ- 
ten by  Mr  Mun.  \  The  extract  we  have  previotis- 
ly  given,  shows  that  Mr  Mun's  opinions,  ii  so  far 
as  regards  the  questiors  respecting  the  halfituc  *>/  ii  ade, 
wore  exactly  the  same  with  those  of  his  contempo- 
raries. But,  we  believe,  he  was  the  tirst  who  en- 
deavoured to  show,  and  who  hea,  in  point  of  fact, 
■aeceediil^  ahownj  that  ^Jmourahle  bak»e$  tmdd 
imer  he  pnAMld  iy  tt$lrktke  regulathiu  t^Omt 
the  exportation  and  importation  of  bullion,  coin,  and 
every  other  commoditVj  should  be  freely  permitted  ; 
— and  that  vrolent  measures  will  never  bring  gold  Of 
silver  into  a  kiogdoiu,  or  retain  tiieoi  in  it.  (,pp.  27, 
92,  Ac.  original  ed.)  Mr  Mun  also  dntinclly  lays 
it  down,  "  that  those  wiio  lia«o  ware*  cannot  want 
nmney,"  and  that  "  it  i»  not  ihe  fceqilnif  of  our  roa> 
acy  in  the  kingdom,  but  the  neeMMHy  and  we  ef  mtt 
wxtm  in  foreign  covntriet,  and  ottr  mint  of  atker  earn 
modities,  thai  cause:!,  .'o-  ■  ./i  ;'  niiu-nption  on  all 
tides  ivhich  cnuiclh  u  i^uii^k  tu.u  u.npie  irniif."  (p. 
Nor  are  these  detached  and  incidental  passages 
tiirowD  out  at  random,  liiey  breiuiie  the  tame 
spirit  which  pervades  tlie  rest  of  Mr  Mun's  book, 
and  conetitoio  and  form  apart  of  hia  lyatem.  Hit 
dbaeivMiona  In  anawer  to  if alfna't^  on  aooM 
difficult  questions  connected  with  cichawgn,  i 
accurate  and  ingenious. 

The  first  edition  of  Sir  Josiah  Child's  celebratml 
work  on  trade  {A  New  Ducoune  oj  Trade,  Sfc.)  wasQaiiii. 
published  in  1668 ;  but  it  was  very  greatly  enlarged  in 
the  next  edition,  mibliihed  in  1 690.  There  are 
many  sound  and  Iweral  doctrines  advanced  in  lUi 
The  aqinmant  to  ahov  that  coleoiaa  do  not 


 .  dapcpolaintho  mother  conntry  ia  a*  i 

dniiw  at  if  it  bad  proceeded  ftwn  tho  pro  of  Mr 


*  Those  who  liave  not  the  original  pamphlets  may  consult  Macpbenon's  History  of  Commerce,  Vol.  If. 
pp.  297,  HM,  ^11,— Macpherson'e  Aecotad  ^  the  JSurofta*  Commme  mth  India,  pp.  lOt,  and  Mr 
Robert  Grant's  Sket«k  (/Ut  Hillary  ^tA«  CtK^ai^t  p.  44^  when  tbay  trill  ind  an  amplo  cwifimialiwi  of 
wlwt  we  have  atatcd. 

f  Tfaii  petition,  and  ibo  reatooa  on  which  it  is  fbondod,  were  ao  well  eetoaaed,  at  to  oocailatt  in  bang 

reprinted  la  l6*l. 

^  These  expressioiu  are  in  the  petition  of  the  Lompanj,  presented  to  i'arliament  ia  l688. 
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FMiiiM  of  Mftlthiu  ;  aai  the  jutt  and  forcible  retoooing  in  de- 

Conimcruiiil  f^.^ce  of  tlio  naturalization  of  the  Jlws  is  liighly  cre- 
anaUntT  ^  ''^^  liberality  and  ^ood  ^c■^s^.•  of  the  writer, 

,  and  discovers  a  mind  grcally  superior  to  liic  preju- 
dice»  of  the  age.  Sir  Jotiah  li«s  also  mmy  good  md 
judjcipus  observations  on  the  bad  eficcia  of  the  laws 
tgtiaHjorutaUii^  Md  r^otuv  .*  im  Umw  limitiiig 
tlio  nuoiber  of  appventicM)  nd  on  oorpoiatloii  pri> 

.  Wbea  treating  of  the        rditing  l«  ibo  «por^ 

Utinn  of  wool,  Hir  Josiah  lays  it  down  as  an  axiom, 
"  Tliat  they  thai  can  give  tho  best  price  for  a  com* 
modity  shall  never  fail  to  have  it  by  one  means  or 
Other,  notwithstanding  the  opposition  of  any  laws,  or  fn> 
terpo»itiun  of  any  power  by  sea  or  land  ;  n/'siii:h  Jorcr, 
tvbtilt^,  and  violence,  u  lite  geueral  course  q/  trade." 
.  The  radical  defect  of  Sir  Josiah  Child's  2'reathc 
Cfloasu  in  tlie  circiuiMUoce  of  iu  being  chiefly  writ- 
tod  to  illiutnite  (be  odvoatofet,  which  be  labours  to 
ibow»  would  result  from  forcibly  radttsmg  UlO  nto of 
interest  to  Jbvr  per  cent ;  an  error  into  which  ho 
h.iv.  f  'cn  led  by  mistaking  i-;^  l  "v  interest  of  Hol- 
Janii  lor  tlie  principal  causv  ui'her  wealth,  when  this 
low  intercut  was  in  Utttll  tbo  ofbct  of  bor 


suppose  die 


nonboiOf  mofco  So^inKl  ho* 


tively  heavy  taxation. 

It  is,  however,  worthy  of  remark,  that  th'is  error 
.w^M  very  soon  detected.  In  the  saaw  yoar  (1668) 
th»t  Sir  Josiah's  Treatiie  first  appowed,  *  tnct 
Bubiiihed,  entitled.  JititnU  ^ if «M»  ftilofaii 
or  o  !I>«olue,  proving  thmt  <le  AkOmmnt  9  Intertti  it 
tJie  Effect  and  nut  ike  Caute  of  the  Riches  iff  a  Nalkm. 
The  author  of  this  tract  maintains  the  s^me  opiaiooi 
that  were  aiterwgrda  iu'ld  t>y  I.ocl<c  ami  Montei<)uieu, 
that  the  inlereat  of  money  does  not  depend  on  sta- 
tutory regulations,  but  thst  it  varies  according'  (o 
the  comparative  opulence  of  a  country ;  or  ratiier 
according  to  the  comparative  scarcity  and  abun- 
dance of  money — increasing  when  the  supply  of  mo- 
ney diminishes,  and  diminiahing  when  it  increases.* 

Bnving  oiidoovoimd  to  oitoUSti  ihio  pmeMt,  iba 
Mthor  of  the  tnct  aoceenfulix  contend*  uuc  Sir 

Jpsiah  Child  had  tntaliy  mistaken  the  cnuie  of  the 
wealtli  of  tlie  Dutch,  of  which  he  shows  the  lowric^s 
of  their  iiiteri'.st  was  merely  a  consequence. 
PirWiltbrn     1"  1G72,  Sir  VS'illiam  Petty  published  iui  cele- 
I'my'n  I'o-  bratcd  tract,  entitled,  t)ie  I'olaical  Anatomy  of  Ire' 
litiul  Ans-  iami.    In  this  work,  iJie  absurdity  of  the  act  passed 
in  I66i,  prohibiting  the  importation  of  cattle,  beef, 
Ac.  firom  Ireland  into  Uritainj  n  obljr  ezpoaod*  ODd 
ibo  advantage  of  an  aocooctnioed  {Menial  ooDMierco 
oleariy  set  forth.    "  If  it  be  good  for  Eogland,"  says 
Sir  William,  "  to  keep  Irekud  a  distinct  kingdom, 
whf  do  aot  the  piodniminaiit  paitjr  in  ParliaiaaBt« 


yon'd  Trent  another  kingdom,  and  take  tolls  and  cus-^-^J^^*' 


toras  upon  the  l)nrders  ?  Or  why  was  there  ever  any 
union  between  l:]nj;land  and  Wales  ?  And  why  may 
not  ttte  entire  kingdom  of  Eoglaml  l>e  further  can* 
tonised  fortboadwaoMgeof  aUpaitiatr  (P.  9€,  ad. 
1719.) 

The  great  defect  in  tha  writinga  of  Mun»  Mll- 
•oMeo,  Child,  and  olhcra,  did  not  foalhr  conratao 
BMich  in  thair  netHna  about  tha  tapmnw  hoport^ 
tmoB  of  tha  paacioaa  aMlal%  or  even  the  balance 
of  tiade,  aa  m  their  oottoiu  respecting  the  supe- 
rior advantages  derived  from  the  ii  [  1  ition  of 
durable,  ratJiertlian  of  rapidly  peri.»hable  tounuodi- 
ties,  and  lu\uries.  This,  however,  was  an  extrimc- 
ly  natural  opinion  ;  and  we  cannot  be  surprised  thai 
the  earlier  writers  on  commerce  should  not  have 
avoided  fulling  into  an  error,  irom  which  neither  the 
profound  sagacity  of  Locke,  nor  the  atmag  oema  of 
Mr  Harris,  have  been  able  to  preserve  then-  But 
oven  lo  early  as  16'77.  the  fallacy  of  tbia  opuiott 
hud  been  perceived.  In  that  year,  there  appeared 
a  small  tract,  entitled,  England's  Great  UttppineM* : 
or,  a  Dialogue  between  Coninit  and  Cowp/aii.i  ;  in 
which  the  author  content!?.-,  that  the  importation  of 
w  ine,  and  other  constiinable  commodities,  for  which 
jtbere  is  a  demand,  in  exchange  for  mooey,  is  ad- 
vantageous; and,  on  this  ground,  defends  the  French 
trade,  which  was  as  loudly  deckimed  againat  by  tho 
practical  neo  of  that  day  aa  it  is  by  those  of  tlw  pio- 
aeat. .  Wo  ahall  «aba  •  ahart  axtnct  Jh«  tbia  le- 
markable  tract : 

"  Complaint. — You  speak  plain  ;  but  what  think 
you  of  the  French  trade  ?  which  draws  away  our  mo- 
ney by  wholesale.  I\Ir  Forlrey,  f  whom  1  b;ive  heard 
you  speak  well  of,  giv«s  an  account  tiiat  they  get 
L.  1,C00.000  a.year  from  us. 

"  Coa<eit/.— 'Tis  a  great  sum  :  but,  perhaps*  war* 
it  put  to  a  vote  in  a  tsise  Cwttcil,  whether  for  that 
noion  tha  <t«de  should  be  left  off,  'twould  go  t«  /Ac 
iug«^»e.  For  paper,  wine,  linen,  Castile  soap,  bran- 
dy, olives,  capert^,  prunes,  kidtLlns,  tutl'aliex,  und  such 
like,  HC  cannot  be  without  ;  ami  (or  the  rest,  iThich 
you  are  pleased  to  .style  (  and  J'cacuiis  fnltlioupli 
wine  Solomon  ranked  them  with  gold  and  ivor) ), 
they  set  us  all  agog,  and  have  increased  among  us 
niBoy  coaaiderebio  trades.  *  *  1  nuat  conAwi,  f 
liad  ralhar  Aey'd  aaa  oar  goods  thaa  aMHiayt  bat  if 
aeit  I  WOULD  KOT  MaasBi  okTTiKa  of  TBaromiA 
aeeAvaa  I  cam't  ost  av  HVMDiiao;  and  I  don't 
question  but  when  the  French  get  more  foreign  trade, 
they'll  give  more  liberty  to  the  bringing  in  foreign 
'    ru  nqipoto  John-«-Noliaa  to  bo  a  bmaber. 


England. 


*  It  has  been  generally  supposed  that  Mr  Hume  wus  the  first  who  »liowed  (in  his  Eisaif  on  iKltrett)  the 
iifUlacy  of  this  opinion,  and  who  proved  that  the  rate  of  interest  did  not  depend  on  the  abundance  or  scarcity 
<of  money,  but  on  llie  abundance  nr  scarcity  of  disposable  capital  coa^Ofod  with  the  demands  of  the  bor- 
rowen,  and  the  rate  of  profit.  Tiiia,  howevor,  ia  a  inistake,  the  doclfiaa  io  qocitkm  having  bean  folly  de- 
aionatraled  in  a  pamphlet  written  by  Mr  Maasio,  entitled,  Euay  om  Me  Gooo-rIn^  Cauta  ^tht  N*iUimBal9 
^Jafemly  publishctl  two  years  before  Mr  Iluuie'.s  lUnui  appeared. 

f  Mr  Fortrey's  pamphlet  has  been  muvh  reterred  to.    It  was  published  in  1663,  and  reprinted  in  l67S< 

It  contains  u  very  ^'ood  argument  in  favour  of  iaoloswafc  Tlw  raMtaocB  in  tlia tsiKt BuHoiantly  oaplidM tbo 
opintooB  of  the  writer  in  jregard  to  cooimerca. '.  ^ 
VOL.  Ti.  tAn  t.  ;      r  f 
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F^OLlTtCAL  ECOHOMY: 


10*  Dick«a  Stv'e^  tn  he  sn  Exchaogs  man,  younelf  • 
CouMKal  lawyer,  »■  >^  ".'/  wribhagds,  or  jfourvoife 

a  Jint  Indian  fiown  or  Jan,  Ixcause  thttf  tctU  not 
,  trwtit  with  jfou  Jor  indatture*  uihieh  theif  kane  ueed  cf  f 
ppMC  no ;  but  if  you  get  mooey  enough  of  otben, 
_,ean  oot  though  you  giva  it  A«ay  u  speck  for 
tbcw  thinga;  I  think  'ti<  the  MdM  caie." 

The  general  »pirit  of  UiH  tnwltMgp  Mlliii|»  be  bet- 
ter iuterred  rrom  the  titlei  of  tomt  w  tlia  dialogue*. 
Among  others,  wo  have  "  To  export  money  our  great 
advantage;"—'"  The  French  trade  a  pru/UuMc  trade;" 

 "  I'ariely  of  waret  Jot  all  markets,  a  great  advan- 

U^ti"-^"  High  living,  a  great  improtenunt  to  the 


/'—J*  Invitation  of  J'oreiga  artt,  a  great  advan- 
tage Mnititudet ^Jradtntm. grmi mdamt^ft," 
itc  &c.   Bat  ita  afliMnoe  waa  far  too  feeUo  to  aiw 

rest  the  current  of  popular  [ui  jiula'c.  In  tt-.i  year 
after  ita  pubUcaiion  (1  (iTb  I  liii:  lu^partLitiijij  oi  i  rench 
commodities  wu^  iilniiitLd  ior  :liiL-tj  yean.  Tlii* 
'  nrabibition  was  maUi:  perpetual  lu  itic  ruign  of  Wil- 
liiB  III-  when  the  French  Umlt  wa»  declared  a  nut- 
MMv/..^  fnaofkt  if  ws  miy  ao  call  ita  wliicb  hu 
bum  acted  upon- to  this  vny  boon 

In  a  pamphlet  waa  publicbed  in  defeoce  of 
the  l^^^i  liidin  (Joiupimy,  undar  the  signature  of 
"  IT.i  ;o;iiitriis,"  but  evideotiy  the  pro'dnci'on  c!'  Sir 
Josid)  Child,  la  tlie  introduction  to  this  pamphlet, 
ibc  following  general  principlea  are  laid  down : — 

Thtt  all  eltet  mtaapatia  (Sir  Joaiah 
dwt  tho  Eaat  I«dm  Cooipmy  dnoa  not  oaoio 
this  description),  ^ «te  JM^are  or  Umdtoever,  are 
destructive  to  trade,  and  consequently  obttmetive  to 
tbe  increaie  of  the  value  <(' our  Ijiwls." 

"  That  silver  or  gokl,  corned  or  uncoined,  though 
they  are  used  for  a  meuture  of  all  other  things,  are 
no  leu  a  eommoditg  tkau  uitu,  oU,  tobaoco,  eioth,  or 
$tujfs;  and  may,  in  maoy- tmm,  b> ttftried a*  muck 
fo  Ike  naHtHui  orfaairiy  ««if  a<fai>  BammuUtg," 

"  That  no  ■Mwn  onr  waa,  oc  will  ba,  eonaidanbto 
in  trade,  that  pvoliibiiB  the  aportiiioB  of  bnlliaa.? 

(p.  S.) 

air  ^roUsni  In  Sir  William  Petty'*  Quanlulumcu  i  juc,  jiuhli-h- 
f*uf*  ed  in  1668,  the  subject  of  mooey  is  treated  with 
great  ability,  and  the  idea  of  draioiog  Raglswl  ttiat 
«aab,  by  an  uoliwottrablo  balaooob  MCoaMfiiUo  «sm» 
bateil.  "  ir  aooM  English  ■ordiukta,''  it  b  aoid» 
"  chntil  l  ho  so  improvident  as  to  carry  out  money 
only,  then  the  foreign  merchants  would  bay  up  su^ 
English  cocunioditiiL>  they  wanted  with  mooey 
brought  into  England  (torn  their  respective  coiuUriaa, 
or  with  lOflll  coouaodities  as  England  likea  better 
than  Boooey  i  fiwthe  vending  qf  EngUik  emmaditm 
iatk  mot  dejpemd  on  any  thing  dte  ial  lAcoaaoiuf  oawl 
tvhich  foretgnert  have  of  them."  Sir  W.  denies  that 
•*  a  country  is  the  poorer  for  having  lest  money/'  and 
concludes  by  str  ri^l',  condemning:  ilic  1  iws  rcgulot- 
ing  the  rate  »i  lai^rcat ;  observing,  ilml  tlicre  may 
as  well  be  laws  to  regulate  the  rate  of  exchange  and 
of  insurance.    (See  pp.  d,  6,  8,  original  edition.) 

But  a  tract,  entitled,  Diteaurut  on  Trade,  prinei- 
palltf  dirttUdtQ^  Catet  of  Interest,  Coinage,  Ciip- 
ping,  and  Inereate  of  Money,  written  by  Sir  Dudley 
Nortli,  and  publi&hcd  in  l(j<jt,  unqucttionably  con- 
taioa  a  far  more  able  statemeot  of  tbe  true  prioaiplea 
of  eoMoeree  ttam  «Df  tkat  hadlllMii 


Wc  rccTPt  tlifit  nur  Jirritr?  will  not  permit  our  glv- 
ing  BO  iull  uii  accounl  m  wf  could  liiivc  wislicil  of 
this  extraordinary  tr^ct.    The  autlior  is  a  innst  in* 
Wlligent  and  consitlent  advocate  of  the  great  princi> 
plea  of  commercial  froodoM.  He  ia  not,  like  the  nort 
amineat  of  bia  pndaeoMOca^  woU  infiHmd  oo  om 
aubjcct,  ni  monooua  on  anotbcr.  Ho  ia  tlinMgik> 
out  sound  and  liberal.   Hts  system  it  conaentaoeoua 
in  its  parts,  and  complete.    He  shows,  that  in  com- 
merci  il  ir,;.t-; r»,  nations  have  the  same  interests  as 
individuali) ;  and  «xpi>ftea  tbe  abaurdiiy  of  tuppotingy 
that  any  trade  which  ia  advantageoos  to  the  mer- 
chant can  bo  injurious  to  tbe  publio«    Hia  opiaiOBt 
respecting  tbe  imposition  of  a  seignorago  oil  IIm 
CoiiwHO  9S  m&Mf,  and  tbe  eapediency  of  sumptimy 
llHm.  than  h  giwl  ft«OUr,  are  equally  enlighlcoed.  • 
Wo  subjoin  from  the  preface  to  this  tract  an  ab- 
stractofthe  genpral  propositions  maintained  in  itt 
"  That  the  whole  worid  a.s  to  tradb  la 

•  ITT  AS  ONE  NATION  OR  I>iCOI>LE,  AHO  TUEKEIN  MAo 

TIONS  AUE  AH  PERSONS. 

«  That  the  lo^  s  of  a  tiado  with  ooe  oaitioii  i»iMt 


Sir  Dudic* 

>anli. 


that  only,  si  j-arattly  conaWaraJ,  bat  at  Mweh  oftbo 
trade  of  the  world  fMCiadtd  aad  loat,  for  all  iataaO' 

bined  together. 

"  That  TliaaE  CAN  y.r.  v^i  i  u  a  d  n  rsi'not  iTAhiB 

TO  TUK  l>UBLIC;  FOR  IF  ANV  TROVE  SO,  MEN  LEAVS 

IT  ora;  AMD  wBanivaa  the  T«ADEiia  thrivb, 
aniB  ptiBi^Lic,  or  whmb  tut  abb  a  mbi^  tbsivb 

"  That  to  foroe  aw»  •••doot  ia  any  >pfea<iibad 
manner  may  profit  anob  aa  happon  to  aeivo  than  $ 

but  the  public  gains  not,  bacaaaa «  »r  ItMig  Jmm 
one  subject  to  ^icv  to  another. 

"  That  no  lawg  can  isot  prices  in  trade,  the  ratea 
of  which  oMist  and  will  make  themselves.  But  when 
aoch  laws  do  happen  to  lay  any  hold,  it  ia  so  aaaall 
iayadiaaect  to  trade,  and  iMioibiw  pngodidaL 

**  f%at  money  i»  a  unBjwarfiw,  mktrerf  tkte*  may 
le  a  g/af ,  M  loatf  oa  Baaafc^t  «mI  (Aal  ««a»  la  «a  WH 
eoHvenienee. 

"That  a  tl^ple  cannot  want  mosey  ro 

BUIVB  THE  OKPINAKY  DBALIMO,  ANU  MORt  THAN 
SHOUOH  TWSr  Vll^  MOT  HAVE. 

"  niat  ao  nan  will  bo  tbo  riohef  for  tbo  naking 
ttMHih  BMNMyi  nor  bava  any  part  of  ittbul  w  hebaga 

it  for  Ian  equivalent  price. 

"  That  the  free  eaynage  is  a  perpetual  motion  fata^ 
out.  ivLrrih.,  ii.  v\,h  iini  rr.tjn  wtthout eeoshtg,  OSti  M 
to  feed  goidsmiilis  .u.  1  toyners  al  the  public  charge. 

"  That  debasing  the  coyn  i&  defrauding  one  ano- 
tbor,  and  to  th«  public  tbera  ii  no  aort  ot'advaat^ 
ftoaikt  for  tbatatebaao  cbaiaclar,  flc«ahw,bat 
intrinsick. 

"  That  the  sinking  by  alloy  or  weight  iaaD  aaau 

"  That  cxchaiif^e  and  rea/fy  money  art  thesamap  119* 
iking  but  carriage  and  re-cvrriaf^e  being  tared- 

"That  money  exported  in  u  •  !e  m  lir  m  e  to 
tbe  wealth  of  the  nation  s  hot  *pen*  in  tear,  and  pay- 
ment* abroad,  is  s»  mtitk  Ai^pooarMaHnt. 

"  In  short,  tbat       VAWovm  «»  o««  vum,  ok 

1NTBRB8T,  IS  AW  ABVat,  ABB  COTB  00  HOVB  • 
PROriT  rHOM  THE  PUBLIC." 

Unluckily  this  admirable  tract  never  obtained  aaj 
— .J — — xban  ia  good  r"— 


Digitized  by  Google 


POLITICAL  E  C  O  K  0  M 


927 


I  of  deed,  to  tupposa  tbat  it  was  deti^edly  iup{)rei*ed.  * 
At  $tt  vrntOf  ftepeedily  became  cxcewiyely  scarce; 
Kt»u!id  ami ««  we  not  awar*  that  it  hv  evar  baeo  ratevad 
' ,  to  by  any  lubeequentufitar  on  wamniKt.  - 

The  iintdeted  ata^  of  the  eoh,  and  tiw  pi«|DMi> 
htjpi  ralative  to  the  grteat  re^oinage  in  the  raigB^ 
Wiilum  III  .  Il  l)  ret  a  great  deal  of  discussion  both 
m  and  out  of  rirliimunt,  and  contributed,  in  no  or- 
dinary degree  (  i  d  ifiisi;  juster  notions  respecting 
money  aad  comtnercc.  It  waa  then  tirna  Mr  L.ocke 
pvUiihed  bit  well  known  tract*  on  Money,  t  I'heae 
tmils  ioHBedlately  obuined  a  very  exteoaira  cirvu> 
lakMif  ml  tho^  inftcied  with  aoina  vaiy  gnm 
ailuw^  ^Uf  had  8  powerfal  influence  in  pvefaimil|( 
MFl>wllde«'ff  proposal  for  degrading  the  ttMdanI « 
thff  coin  froiii  !ji  1 cirried  into  effect,  and  in  con- 
tritjutinjr  to  ttiabliia  the  true  theory  of  money.  The 
ri -t  r  ition  of  the  currency  was  not,  however,  efFect- 
ed  without  great  opposition.  A  large  iDinority  in 
Parliatntnt  supported  Mr  Lowodes't  views  ;  and  they 
were  nI«o  supported  by  a  number  of  writara.  Of  thaB<^ 
Mr  Nieholaa  Barbon  seenM  to  have  batB  MVOfllM 
■Maiti  Inbiitneteatitled,  ,/f  l>MeMM«( 
OM^fOt  M«  JA119  Lighter.  poMbhMl  to  K  _ 
he  detected  several  of  the  errora  into  which  Mr 
Locke  bad  fallen ;  and  he  haa  the  furthar  merit  of 
having  ably  demonstrated  the  fallacy  of  the  popular 
opinions  reapectinp  the  halstice  of  trade;  rtkI  of 
having  ahown,  that  ro  bullion  could  ever  be  nt-U 
kbroad  in  payment  of  an  unfavourable  balance,  unlet* 
it  waa  at  the  tima  A9  ebaapest  and  bcM  pnSnMt 
article  of  export. 

Tha  inferencet  deduced  by  Mr  Barbon  <Voin  hi* 
laimiinaaiaai  into  tiie  balanaa  of  Mida  and  foic^ 
tadkai^mi 

'<  That  a  trading  nation  is  made  rich  by  traflrc 
and  the  industry  of  the  inhabitants — and  that  the 
active  stock  of  a  natioa  can  never  be  watted. 

"  That  no  sort  of  commoditiea  oaght  to  be  total- 
ly prohibitedU.«n</  Ikal  Htjrwtr  tnd»  lAr  MftP 
tke  nolton  nM  thrive. 

"  That  the  poverty  Mi  tUbm  of  •  MIIm  doea 
8M  depend  oa  a  l4Mia  or  fftMitt  soBaMaf  tifln  of 
fiweiga  trade,  oov  -au  dto  dHmaooa  of  the  nbm  tt 
iboM  gooda  that  are  eantmnad. 
-  "  Iriat  the  bttlaaee  of  trade  {•  a  notion  that  »tm» 
fa(!ii  r  to  puzale  all  debates  of  trade,  than  to  discover 
any  parllcular  advantages  a  nation  may  get  by  re- 
flating of  trade. 

'*  T/int  the  balance  iif  trade  {tf' there  he  one)  is  not 
tkr  muse  of  tending  away  tke  money  oM  of  a  nation : 
j»rocaaitt  /»wii^^ 


the  merrhant  makei  by  tending  it  ateoy  mort  Ikon  f>i/  HfngT««  of 
biUji  of  exchange.  rowmnnt 
"  that  there  imo  ocoaaien  to  aend  B1M9  nancy  ^^1" 
to  ftj  Mlb  of  cKdMBge,  or  balance  ao^W^^ 


•*  That  aO  wru  of  goods,  of  the  mlae  of  the  bill 
of  exchange,  ~t  tl  c  hAlancc  of  the  account,  will  an- 
ewer  the  bill,  and  balance  tlu  account  as  well  as 
money." — (p.  S9  ) 

It  is  singular,  iliat  a  writer  po««e«sed  of  such 
sound  and  enlarged  opinions  respecting  the  princi* 
pies  of  commercial  intercourse,  and  who  had  shown 
that  bullion  differed  in  no  re^ipect  from  other  eota- 
teadMaa,  ahoald  have  matniainad.  that  the  value  of 
flmad  ainaqf  ebMy  depended  on  tke  ttamp  aftMd 
lo  ii  if  gnernmenl.  This  ^ro<»  and  unaccountable 
error  destroyed  the  effect  ol  .Mr  B.irbon's  tract ;  and 
was,  moat  probably,  the  cause  of  the  oblivion  into 
which  it  very  »aon  fell,  and  of  ita  never  having  at- 
tracted that  attention  tewhlehftwaa  on  other  ai^ 
counia  justly  entitled. 

The  commercial  writings  of  Dr  Davenantj  Il^Dvl 
•pootor-Oeoeral  of  Inporta  and  foporta  in  the 
of  Qwea  Aone,  were  poblMiod  In  tlie  intoml  be» 
Mrmt  1999  and  1711.  Though  a  psrtizan  of  the 
mercantile  system,  Dr  Davenant  had  emancipated 
himself  from  many  of  the  projudiccs  of  its  more  in- 
discriminate and  tcalous  .suppurtersi.  He  ci-n»iders 
jt  watchful  attcntifH)  to  the  balance  of  irntir,  and  itl 
"  right  government,"  as  of  the  highest  importance; 
but  he  doe«  not  consider  wealth  b.»  consisting  cxclofk 
•ivciy  of  gold  or  silver }  or  that  prohibitions  and  re> 
Urifllioas  should  bo  raihly  imposed,  even  on  the  ins* 
terooatio  ariib  thoae  eaoaiffica  witb  whiefa  the  ba> 
Imee  la  aiqipoMd  to  be  OHfewMftaMe.  Bat  we  are 
liir  from  thinking,  that  tlie  comm.  rrin!  writing*  of  Dr 
Davwnnt  deserve  the  eulogies  -h  i'.  ii  ;,c  been  be- 
stowc;!  nn  t [)em ;  orthnr  li  i  v  '.\:,<'.  :i-iv  material  e(l 
feet  m  .icceieralinp  the  pnigre*.*  of  sound  commercial 
science.  They  do  not,  in  tact,  contain  a  single  prin* 
ciple  that  is  not  to  be  tbund  in  the  work  of  Sir  Jostdl 
Cnitd;  Some  of  Dr  Davenant'a  paragrophs  are  ex- 
«aedhiglygiiodi  btttlhetieaiiaeBof  wEich  tbwfoni 

•  ]M»t«i«iien«rtibly  tneonducivo,  and  aie  m  th* 
■OM  port  Ibunded  on  narrow  and  contracted  princk 
plee.- '  TKere  is  no  evidence  to  show  that  Dr  Dave- 
nant waa  at  nil  aware  of  the  effect  of  commerce  in 
facilitating  the  production  of  »  e.ihh,  by  enabling  the  • 
inhabitants  of  each  particular  country  to  devote  thenK 
selves,  in  preference,  to  tfaoie  employownla  for  the 
aacceasful  prosecotioD-of  wUefa  thqpllira  lome 
total  adnuMage.t 

*  In  intt  JM«b  yoBdMrHiit,  iriw  ^eieribci  bbn^im*  Vaa. 


*  See  the  HonoonAle  Roger  North's  Life  of  hi*  brother,  the  Honourable  Sir  Dudley  North,  p.  179. 

^   r'j'rji:krationxonlheI.ni-.:rl:rj,,fi,,t,re^andRMllg^^  -    -     -  . 

alivti-v  cnjiccrninf  RaUinfr  ,'/;-•  !\dur  >ii 
^    1  l':r  p'rriL^rC'--s       i' r.  1  ;i r^Td  jinil  ,|ti 

degree  counteracted  by  the  ptdjiicaiion  of  lite  Brititk  Merektmti  Tim  work  war  written  by  Torae  of  the 
first  merchanta  of  tbair  line,  and  waa  chiefly  intended  to  expose  the  alleged  defecta  in  the  commercial 
traoty  with  Kanot  a^gMhted'  by  Qmob  Aonai'i  Toit  odabiiMnlion  to  17IS.  It  oonahta  of  a  seriea  of 

Id  iff  llMoo  WltiMti;  TUbHtf  optotoai'  being  very  itoidk 

lu^Mrtbon  np««r  10  bm 


Mjnty,  1  (59.1. 

ral  opinions  with  regard  to  commerce  seem  to  have  been  in  no  small 
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Tngten  tS  aelf  as  a  tradestnan,  pdblUhcA  liu  tnrt,  «ntkled, 

ConunetdU  Moneu  ansieeri  all  ThiuFS.  Mr  Stewarthas  referred 
to  tlm  tract  in  the  Appcuduc  lo  hvs  vuluaole  J.ijc  fj  Dr 
'Smith,  anil  has  ijuoied  &ome  paisajjes,  illaairative  of 
ItM advantages  ot  commercial  freeduin,  wliich,  he  truly 
tt!f»t  "  irill  bear  a  conaparison,  both  in  poiot  of  good 
MU«  and  of  libmUtjTi  witb  wbitt  ww  to  ably  urged 
bj  Mr  Hana  twenty  jcam  tftgiwidt.  In  bn  Esmj/ 
on  ike  Jeabuiif  «f  Trade."  ^  Vanderlkit  doM*  hu 
pampMct  with  an  argamont  in  favour  of  the  tufasti- 
tutiDii  cf  a  Itrritorial  tax  in  plaii-  nf  cvt  ry  other — 
an  idea  borruued  from  Locke,  aud  fub«equcDlly 
adopted  by  Ihe  IVencli  vconomiiU. 
Sit  MftUlicw  In  1744^1  *  Sir  Matthew  Decker,  an  extensive  mer- 
^^t^"'  chant,  published  lii«  Essai^  on  the  Causes  of  the  DC' 
cline  of  Foreign  Trtudt.  This  eaaay  hn  be«n  fr«» 
qucntly  referred  to  by  Dr  Smith,  and  it  dnerved 
liis  Sir  Maltlicw  is  a  most  intellijiiat  and 

decided  tntmy  uf  ali  rat)  ictio.'n,  monnp'Atcs,  and 
proftibUiunt  ukatever.  '\\>  give  full  freedom  to  in- 
dustry— he  proposes  lh.it  nil  corporation  prtvileget 
ahould  be  abolished ;  and  tlmt  uli  the  existing  taxes 
abould  be  repealed,  and  replaced  by  a  single  <<uclaid 
OA  the  eonsuiDera  ofloxwies,  proportionally  to  tbeir 

income?.  The  foltowiriir  sliort  extracts  will  pive  an 
idea  of  tht  tpiril  «iid  ubiiity  wliich  jiervaik's  -Sir  Mut- 
tbew's  work : — 

"  la  tlie  Alftimirf  of  De  tVUl,  is  is  said,  '  that  re- 
dnuiU  i*  always  hurifiil  lo  trtitf  the  reason  whereof 
U  plain ;  for  'nature  has  gheu  iwrwoi  wroiueU  io  va- 
riou*  etnattrk;  and  Ihereh^v  kmtwmmkimlim  M.imter' 
course  to  supjAtf  each  other*t  vtasiie.  To  attempt  to 
(ell  our  products,  but  to  buy  little  or  none  firom  fa* 
reigners,  is  attempting  an  iinpossibiliiy.  acting  con* 
trary  to  the  intent  of  imlure,  cynically,  and  nb.-iiirdly  ; 
and,  as  ouri  is  a  populous  manufacluring  country, 
might  be  prejudicial  to  our  iatereatt ;  for,  could  we 
raise  all  necessaries  and  vaaitica  within  ourscivca^ 
tlitt  inierconne  deaigned  by  oattire  would  be  de> 
stnnred ;  and  then,  how  ia  oar  navy,  oar  only  bid* 
W|irk,  to  be  maintained  ?"  (p.  1*7.) 

"  Trade  cannot,  ajll  not,  be  forced;  let  Other  na- 
tions prohibit,  by  what  severity  they  pleaae,  interest 
will  prevail ;  they  may  cmbArnws  their  own  trade,  but 
cannot  hurt  a  nation,  tuhose  trade  it  free^  so  much  at 
tiemuhet.  Spain  baa  prohibited  our  wodleoa ;  but 
had  a  reduction  of  our  laxea  brought  them  to  their 
natural  value  only,  they  would  be  the  cheapest  in 
Europe  of  their  goodness,  con.<;cquenily  niiut  bu 
niore  (Ic  ni.iniled  by  the  Spaniards,  be  smuggled  into 
their  country  in  spite  of  their  govcramcnt,  and  sold 
at  better  prices ;  their  people  would  be  dearer  cloth* 
edi  with  duties  and  prohibitions,  than  withooti  eon* 
•equently  must  sell  their  oil,  wine,  and  Otiiar  COOl* 
modities,  dearer;  n hereby  other  nationa,  railing  the 
like  growths,  would  gain  ground  upon  them,  and  their 
balance  of  trade  grow  lets  and  less.  But  should  we, 
for  that  reason,  prohibit  their  commodities  ?  By  no 
aneana;  fee  llin  daaiwr  thij  grow,  noi 


are  jual:  owewvy  wS  bo  OMd ;  their  prMUtiai  dottfnp^^ 

their  oxim  liusiness  ;  some  may  be  necessary  for  us  j  ComroepAl 
what  are  30,  ne  iliould  not  make  dearer  to  our  oven- 
people;  some  may  be  proper  to  assort  cargoes  for\ 
otltcr  countries,  and  why  »hould  we  prohibit  our 
poopio  that  adrant^  j  Why  uurt  oijrselves  to 
nt;RT  THE  Spamabds  i   If  we  woaM  ntaliaia  «S> 
feciually  upon  then  for  their  ill^intm^ 
premiums  given  to  our  plantations  to  raise  the  i 
growths  as  Spain  might  enable  them  to  supply  us 
cheaper  than  the  Sp.niiard^  could  do,  and  establish 
a  trade  they  could  never  recover.    IVemiums  may 
gain  trade,  but  prohibitions  tvill  destroy  it."  (p.  163.) 

Sir  Matthew  applies  the  same  argument  to  oxpeae 
the  absurdity  and  injurious  effect  of  oar  veatrainta 
on  the  tmdo  with  France.  •'  I  allaw«'*  bo  aey  s,  that 
Britain  should  b«  always  vigilant  over  the  deigns  of 
France,  but  need  nn!  Ir.  a'raid  of  her  power;  her 
wise  regulations  in  ttailc  sliould  be  tlie  objects  we 
should  keep  our  eyes  upon,  and  out-do  her  il'  possi- 
ble ;  or  eke,  as  she  rises,  we  must  sink.  But  it  ia 
our  conrfbrt,  that  our  regwdy  is  always  in  our  owa 
liandsj  nor  can  there  be  any  aolidreaaoo  for  tlioai^ 
tioo'a  paying  dearer  to  other  countriea  for  goods  wc 
could  buy  cheaper  in  France.  Would  any  wise 
dealer  in  London  buy  goods  of  a  Dutch  shopkeeper 
for  I5J.  or  isd.  when  he  could  have  the  same  from 
a  French  shopkeeper  for  Would  he  not  consir 
der,  that,  by  so  doing,  he  would  empty  his  own 
pockets  the  sooner,  and  tliat,  in  the  end,  he  would 
greatly  injure  bis  own  family  by  such  whioial  And 
ehttU  thU  nation  commit  an  mmntiiti  tAat  eiares  everjf 

private  man  in  ihe  face  f    liie  certain  way  to 

be  secure  is  to  be  more  powerful,  tliat  is,  to  extend 
our  trade  as  far  as  it  is  capable  oi  ;  and  a»  restraints 
have  proved  its  ruin,  to  reject  them,  and  depend  on 
/reedomjltr  <mr  teeuritp ;  bidding  defiance  to  tb« 
FroDcil,  or  any  notion  in  Europe,  that  took  umbn^ 
«t  our  eiotCbw  oar  naturai  advanugea."  (p.  1M») 
•  We  do  not  know  tliat  the  impoUcy  of  reitrietioM 
on  the  importation  of  Jhreign  com  has  ever  been 
more  ably  and  triumplmtiily  exposed  tlian  in  the  fol- 
lowing passage:  "  Every  home  commodity,  in  a  free 
trade,  will  find  its  natural  value ;  for,  though  that 
fluctuates,  oa  of  necessity  it  mu^  according  to  iba 
plentifuincMior  scarciqr  oC  aeaaona*  yat,  for  Uie  borne 
eomumption,  every  home  eomnodtty  matt  have  great 
advantage  over  the  foreign,  as  being  upon  the  spot, 
and  free  from  freight,  insurance,  commission,  and 
charges,  which  on  tlie  produce  of  lands,  bcifi^-  all 
bulky  conimodilies,  must  in  general  be  about  ]  0  p«r 
cent.,  and  a  greater  advantage  cannot  be  given  with- 
outofejndiceifor  15j9cr«ml.  niakcaa  great  difference 
.ID  the  pnce  of  aeceaaariea  between  the  nation  selling 
and  the  nation  bii^ng,  and  ia  *  great  difficulty  on 
the  latter,  bnt,  arising  from  the  natural  course  of 
things,  cannot  be  helped  ;  though  it  is  a  n(0ieient  se- 
curity to  the  landholder,  thatj'oretners  cam  never  im* 
nertf  Mere  neDBSsnriiat  lAan  ww  uaulnltbt  noidMiif  t 


betn  tboroi^Uy  imbiied  with  ali  the  pn^icee  of  die  nereantilo  sect ;  and  the  work  it  new  oely  deaatwing 

of  notice  as  containing  the  fullest  exposition  of  their  peculiar  dortrinE?. 

.  *  We  quote  from  Uic  edition  of  the  Etsaif  published  at  Edinburgh  in  17^6.  It  appears  from  the  worlc 
&Mlf  (p.  4)»  that  it  bad  been  wfitlen  in  mo  i  the  fint  cditiaa  woe  in 
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rn>«THi  of  and,  i  pr»am«,  in  nob  cant,  they  have  more  chs- 
OmmcTcixJ  rstj  than  io  starre  ibe  pMpfal  OMtcly  for  an  imagin- 
uy  profit,  which  yet  wo^  ftvn  th«r  ruin  in  the 
ead  }  fiw  *t  w  a fttUacv  imd  «  atolllrflfy  to  think  io 
tmkelktiMibm  ^fiami*  Igftpfmdeiu  am  tkgfeafk 
tAtf  ermmp  theit  trade  ;  for  if  mde  deelimi,  th*  coni- 
oion  people  murt  cither  come  upon  tlic  parish,  or  fly 
ibr  bu5ine$a  lo  uur  neighbour:^ .-  in  ihe  fir»t  ca«i*, 
they  become  a  heavy  tax  on  the  rich,  and  m^trad  ut 
buyii^  the  produce  of  their  lands,  must  luvc  it  f^irto 
tli«a;  and  in  the  aecond  ca«e,  wht  n  tiiL'  consmnera 
•vegon^what  price  will  the  produce  o(  land  bear?" 
(II.56L) 

or  a  work  m  welt  luMMm  M  Mr  Hitme'a  P^kal 
Enaifi  (publhh«d  in  17M)  it  u  almml  mpwAiMMit 

to  spi  ak.  The  ability  with  wbieii  he  hM  combated 
iite  prejiuiice  againat  the  French  tnule,  and  expos- 
ed the  absurilltv  of  tlic  tlri'Liil  uf  bcinj;  (Icpriveci  of 
a  aalficicnt  supply  <'f  bullion :  tJu;  liberality  and 
expansion  of  bi>  vioivs  rc^pccnng  comiiuTi  e  in  j.'e- 
nend ;  and  the  beauty  of  hia  illustmtiona,  cannot  be 
too  highly  praised.  It  did  not,  however,  enter  into 
Mr  Httae'c  plan  to  give  •  mtematic  view  of  the  ef' 
ftoli  flf  eouerce,  var  ha*  be  Inatitnted  aojr  aMlyaie 
Mr  MMft  ef  the  eourees  of  wealth.  Mr  Hanria  hie  endiea- 
venred  to  aoppty  the  latter  deficiency ;  ond  hli  Emu^ 

upon  Moneif  find  Coins,  pubh-licJ  in  IT-^'T,  is>  per- 
haps, on  the  whole,  llie  best  ccoiioiiiicai  tri-ajJse 
that  had  nppfured  previounly  to  the  publicaticin  of 
the  Hrnllfi  of  Saiionn.  We  have  alrLiuly  nt  ticed 
Mr  Harris's  mi.stuko  of  supp  )»Mi|r  that  it  was  more 
ofofitable  to  import  durable  rather  than  rapid- 
Ijr  connniBble  commoditiet;  and,  as  a  writer  on 
commerce,  be  ii  nBdoubtedljr  van  infefior  to  Sir 
Dudley  Norfb  and  Sir  Bfrttbev  Dodier.  But  the 
comprehensive  and  oble  manner  in  wliich  be  haa 
treated  the  subject  of  money  :  the  skill  with  which 
he  has  illustrated  the  etfecln  of  the  division  of  labour 
in  laciiitating  production  and  increasing  w  caltli  ;  and 
the  near  approach  he  has  made  to  some  of  the  fun- 
damentai  doctriaea  of  Or  Smith,  if  tbey  do  not  give 
liini  n  pve*«ataenaa,  canninly  phwe  mhi  in  the  fiiet 
rank  watm^  Ut  pteeurtors. 
We  bam  bnm  induced  to  treat  of  die 
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length,  partly  on  account  of  the  interest  and  im.  >^»i7lt&)un 
portancc  of  tlie  subject,  and  partly  because  »e 
are  not  acquainted  with  any  work  in  which  Ji 
has  been  inveatigatnd.  M.  Sarf  and  some  ether 
eoatinental  wrileni  eontend,  that  the  Iteliau  and 
FIrancb  were  the  lint  who  diieowred  and  eata> 
blished  the  just  principles  of  conimercia!  inter- 
course. But  tlie  details  we  have  now  i^ivcn  prove 
the  indisputable  priuriiy  of  the  Kncusli.  The 
economical  works  01  IJavanzaii,  bt;rra,  Turbolo, 
and  Scarulii,  are  almost  wiiully  occupied  with  a 
discoaaion  of  the  effects  of  a  iorocd  reduction  of 
the  atandtnl  oT  uonajr.  Tbejr  detene  eiedit  fbr 
having  eppewd  ell  tamperiog  with  the  currcnqrt  hm 
tlie  ergonenta  they  employ  to  ahow  ita  Injuatice  and 
impolicy,  are  atatcd  with  much  greater  brevity  and 
force  in  Sir  Robert  Cotton's  speccJi  in  the  Privy 
Council  in  I6s6.  The  D'ncitrso  Ecortomico  of  iiun- 
(iini,  the  earliest  writer  on  coinnierce  wiiuse  works 
have  been  thought  worthy  of  a  place  in  tlic  volumi- 
nous collection  of  lulum  urork«  on  Foliticai  llcono- 
my,  *  was  published  so  late  as  1737.  Belloni  and 
Algaratti's  Esiaift  cm  Qmmerte,  both  very  inferior 
to  the  works  of  Sir  Joaieb  Child  or  Sir  Dudley  Noitb, 
were  pebUabid*  the  fomer  in  I7M,  and  iho  latter  in 

The  French  have  i^till  less  claim  than  tlie  Italians  P.ulf 
to  be  considered  the  discoverers  of  the  true  princi- ''"f*** 
pies  of  commerce.  There  is  iiiucb  accurate  ob^crva- 
tion,  and  many  ju9t,  patriotic,  atid  striking  observa- 
tions on  the  injury  France  sustained  from  the  want 
of  a  free  internal  iraific,  and  from  the  opprcuiveneia 
of  Uxatioo,  in  the  Dixme  RoyaJe  of  the  famous  Mar- 
shal Vauban,  written  in  169ft.  But  VinoentdeGour- 
atf,  whoa  the  F^nch  iiete  to  be  one  of  the  eariieat 
of  their  author --.  -rha  entertained  comprehensive  and 
liberal  notions  lYgatdiog  commerce  in  general,  was 
born  so  late  as  1712.  f  M.  Gournay  published 
translations  of  the  treatise  of  Sir  Jojiah  Child,  and 
of  a  tract  of  Sir  Thomas  Culpepper's^  at  I'aris  in 
1732.  bo  slow  was  the  progress  of  economical 
edenee  in  France,  that  even  Montesquieu  hatachapv 
ter.  entitled,  "  A  guelles  naliotu  U  e$t  diefanoH^fn* 
dir  fidrt  U  commaree,"X 

But  neither  the  cAvta  of  the  BngUih  ner  Rench^MMa  at 


•  Scritlori  C!iissici  IlaVani  di  Economia  PolHici.    The  publication  of  this  collection  of  the  works  of  h«r 
ecooomical  writers  does  lioiiour  to  Italy.    It  was  becun  in  1803  and  finished  in  1805,  in  aO  volumes,  8vo. 
,j  f  See  Dupont's  edition  Det  Ocuvrex  dr.  M.  Ttir^(jt,  Tom.  III.  p.  31  I. 

X  .M  aupertuis,  in  his  Eloge  of  MoHtetqmeu,  candidly  admits  that  France  is  indebted  for  the  science  of 
commerce,  finance,  and  population,  or  of  Political  Economy,  to  England.  The  passage  is  curious  i 
*f  Comae  le  plea  de  Montesquieu."  be  obaervet,  renfenaoit  tout  oe  qiu  pent  etre  utile  au  genre  humeia, 
iln'anaaenbllficeltepartie  b— atieile  quifegarde  lecoBMawrcih  lea  finaneaib  la  population:  Sfllaaeeaj 
tmndle  parmi  mmt,  qu'etle  n V  n  encore  point  de  neai.~<^eat  nof  vafiiiu  fit'alk  tdnkf  f  4bm 
meurajtuque  i  ee  que  M.  Mnon  hajb  patier  le  met'"  .  ^vt^-  •  -  <      t.-    ».  » 

Mehin's  work,  Euai  Politique  sur  tc  Commerct,  was  published  in  17S4. — It  is  entirely  found c  !  <  1  I'le 
principles  of  the  mercantile  tj&tem.  Mr  Dindon  translated  it  into  English,  and  published  it,  along  w  ith  soinv 
ralher  valuable  annotations  and  remarks,  at  Dublin  in  1739. 

Melon  had  advocated  the  ruinous  policy  of  raising  the  denomination  of  the  coin.    This  gave  occasion  to 
the  publication  of  a  very  acute  work  by  Dutot,  entitled,  R^flejciomt  PatAique*  sur  /cs  Finances  «t  le  Com- 
t,  3  Tomea,  ISmo.  1738.  Dutot's  work  was  in  iu  turn  very  ably  criticised  by  Duveraey,  in  his  £MHwn 


duR^Mion*  PoiilUiuei  lur  U  Financet,  &c.  2  Tomes,  ISmo.  1740.  These  works  contain  a  great  dealef 
fKy  <wrioee  and  inteiMtiafchfonnation  laanttiag  the  F/eadt  1 
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ly  good. 
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Sjittm  oS  trriters  in  favour  of  the  freedom  of  commerce  and 
^«  Piwh  industry  had  anj  consideraUe  UhMDoe  on  tlie  mer* 
* ""  "^^CMitUe  nrAMn.  Their  ppiaioiw  femMxng  tho-Mtimi 
«r  width,  md  ortbe  onnea  of  natmiid  Mpdeaoa, 

higconfust  i!  and  contradictory,  their  argaroenta  in  fa- 
vour of  a  liberal  M  stem  of  coramerce  had  coraewhat 
of  nn  empiricul  appearance,  and  failed  of  makint; 
that  impression  nliich  is  always  mode  by  arguments 
founded  on  well  established  principles,  and  shown 
to  be  oonnatent  with  experience.  Mr  Locke,  as  we 
ahdl  beraaikw  ibow,  m^ucMionably  entertained  vciy 
correct  opfoioiM  napeetin^  the  <  paramount  inflMliee 
of  labour  in  the  'prodoction  of  wealth ;  bat  he  did 
not  prosecute  his  investigations  with  the  view  of  clu- 
ddaiing  the  principles  of  this  science,  and  made  no 
reference  to  tlicm  in  his  subsequent  writings.  Mr 
Harris  adopted  Mr  Locke'a  viewa,  and  deduced  front 
then  aome  practical  infemico  of  great  importMMB; 
batUa  Maflffal  naaoBing*  are  nodjr iatfodHCioiy 
to  fail  Tmaiu  o»  Money,  and  are  not  Hhntratcd 
with  that  fulness  of  detail,  or  in  that  comprehensive 
and  sj'stematic  manner  that  is  necessary  in  s-ciintitic 
r.works.  'I'iii-  celebrated  M.  Quesnay,  a  physician, 
attached  to  the  court  of  Louis  XV.,  lias  the  unqucs* 
tionable  merit  of  being  the  fliet  who  attempted  to 
invcttigate  and  analyze  the  Mitroea  of  wealth,  with 
the  intetOhn  ofiMert^iHgtkefkiiimmntnlprintiplet 
of  Political  Economy,  and  who  gave  it  a  systematic 
form,  and  raised  it  to  the  rank  of  a  science.  Ques- 
nay's  father  was  a  small  proprietor,  and  having  been 
educated  in  the  country,  he  was  naturally  inclined 

ordinary  par- 
life  b»  hud 
FhHwe,  and 

hmi  tat  krhnielf  to  discover  the  canati  whkh  had 

prevented  ita  making  that  progress  which  the  in> 
dustry  of  the  inhabitants,  the  fertility  of  the  soil, 
and  the  excellence  of  the  climate,  seemed  to  insure. 
Intbeoourse  of  this  inquiry,  he  speedily  discovered 
that  the  prohibition  of  exporting  com  to  foreign 
countries,  an'l  the  preference  given  bj  the  regulatione 
of CoMiertlotheBMDoftclMriogaadoouMmoial  ohwH 
over  the  agrlenhnrista,  had  been  one  of  themcat  power* 
ful  obstacles  to  the  progress  and  improvement  of  agri- 
culture. But  Qm-^nay  did  not  satiitty  himself  with 
exposing  the  injustice  of  this  preference,  and  its  per- 
nicious consequences.  His  zeal  for  the  interests  of 
agriculture  led  him,  not  mefeljp  to  pliico  it  on  the 
aame  level  with  nnnnfiuetinits  tad  coiBiBeiee»  btt  to 
idae  it  above  tbem,  by  enileavourhig  to  rfiow  that  !t 
was  the  only  species  of  industry  which  contributed 
to  increase  the  riches  of  a  nation.  Founding  on  the 
indisputable  fact,  that  every  thing  which  cither  mi- 
nisters to  our  wunu,  or  gratifies  our  desires,  moat  be 
origioally  derived  from  the  earth,  Quesnay  ammed' 
as  aietf«vident  truth,thatthe  aaith  wa«  the  oalyiOMW 
of  waaiihtandhiMdirttBdMmy  waaahagetiierin. 


eaucatea  m  me  country,  ne  was  naiura 
to  fCgaid  agriculture  with  more  than  oi 
tlalilj.  At  an  early  period  of  bia  J 
been  atracfc  whh  Hs  depveaaed  alalo  hi ! 


capable  of  producing  any  new  value,  except  when  s^moi  »t 
employed  in  agriculture,  indudiag  tlkerein  fisheries  ^^^^^^^ 
and  Biinca.*  U  it  obaervatioa  of  the  atrikiiyiitiBla  gi^"""^ 
iWe  ioegetativepcmrt  qf  irdtore,  aad  hiatnobii^  to 
plain  the  real  origin  and  causes  of  rent,  confirmed  bin 
in  this  ofrinion.  The  circumstance,  that  of  alt  who  are 
engaged  in  laboridus  underiakingn,  none  but  the  cul« 
livators  of  the  soil  paid  rent  for  tbe  i»e  of  naltral 
agents,  appeared  to  him  an  incontnvevtilde  proofi 
that  agneiiltttn  wai  tbe  onlv  apooioa  of  inmaltjfi 
whioh  viakM  •  net  aurplua  (wmMI  ntt)  owev  wm 
abovit  the  cspeneca  of  prodvetton.  Qneaii^-ollow« 
ed  that  manufacturers  and  merchants  were  hlgh» 
ly  useful;  but,  as  they  realised  no  net  surpiutk  irt 
the  shape  of  rent,  he  contended  they  did  not  add 
any  greater  value  to  the  raw  material  of  the  com* 
modities  they  manutaotured  or  carried  from  plaea 
to  place,  than  what  wai  Jwt  equivalent  to  the  valnaof 
the  capital  or  stook  oonawmh J  tbena.  'HiaaepnBP 
eiplA  once-  ettabliabed,  h  fhNowed  that  landlevdaf 
farmers,  and  labourers  employed  in  ojrriculture,  were  . 
the  only  produciire  claete;^  in  a  slate  ;  unil  that  the  lax 
hour  of  roarufacturers  and  traders  being  unnrnductive, 
their  means  of  subsistence,  and  their  weollh.  coiUd 
only  be  derived  froaa  tbe  agrkohurhta.  Itfovtherfol* 
lowod,  that  tbe  etponeai  of  government  and- the 
varioua  poblio  bordena,  however  imposed,  imiai  bo 
daftefed  0«t  of  the  produit  net,  or  rent  of  the  land- 
lord* :  and,  consistently  with  this  principle,  Quctmay 
prciposed  iluit  all  ihc  cxi^tini;  taxes  should  be  repeal- 
ed, and  that  a  single  tax  (I'Impot  unt^tf^,  levied  di- 
rectly from  the  produco  of  ibo  had,  iIimM  bo  ioi* 
poaed  in  their  atead.  ■  ■ 

Tbo<wiiaas<Ml  iOU  of  M.  Qwiway  Oelto  Ibv 
mnio  ettoooaBte,"  aaya  Dnpont,  "  qui  peiat  la  aaik 
■ance,  la  distribution,  et  la  reproduction  des  ri« 
cbe'sep,  ct  qui  sert  a  cnlculev  nvec  tant  de  surety, 
de  pro:np[itude,  ct  dc  precision,  Teiiiet  de  toutea  lea 
operations  relatives  aux  riciMMaa^>»iWaa  dtt  pHb* 
lished  at  Vertaillea  in  i^SA. 

But,  howeverBBachioapvtsscd  with  the  impiiiiaooa 
of  agricuUm  owr  mtijr  oibor  ipaoiaa  of  faMtamy, 
Quetnay  did  not  aolieit  (br  It  any  ecdmive'favoar  or 
protection.  He  sucrcssfully  contended  that  the  inte- 
rests of  the  ai:ricLilturi.stK,  and  of  all  the  other  i  losses, 
would  be  bt;t  promoted  by  estab;i?hin(;  a  system  of 
perfect  freedom.  He  showed  that  it  could  never  be 
the  interest  of  the  propiteltta  and  cultivators  of 
tbe  aoii  to  fettor  or  dneomgo  tbe  iodaatry  of  mer* 
cbanti,  ortiflcevai  andnmufactiiieft  t  fer  the  gresMr 
the  liberty  which  they  enjoyed,  the  greater  would 
be  their  competition,  and  their  products  would, 
in  consequence,  be  sold  so  much  the  cheaper. 
Neither,  on  the  other  hand,  could  it  ever  be  the  in- 
terest of  the  unproductive  claaaes  to  harass  and  op- 
proa  the  iodoaiiy  of  (ho  ogrieahiiriMi,eitber  by 


'*  "  Cherchant  d'ou  vient  les  richesses  dc8  nations,  Quesnay  trouva  qu'ellea  oenihaent  <|oO  dci'lravaux 
dans  leijuela  lu  Nature  et  la  Puissance  Divine,  concourent  avcc  les  efforts  pour  produire  on  ftire  recueilMr 
d^  productions  nouvelies :  de  sorte  qu'on  ne  peut  attendre  raugmcntatinn  des  ces  richeues  que  de  la  cul- 
tivation, de  la  p^che,  et  de  rexploitotion  des  mines  et  de«  carrieres."  (See  the  Notice  itir  Us  Econontistm^ 
I7  one  Of  the  mm  aaaloM  of  ttoaee^  Ihptmt  it  Nmomi  ia  tboOkianM  d*  I^^rgot,  ToaolU.  pi  8iS>>  - 
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aoy  reftUicUre  regulations  whatsoever.  WbeB  the 
cultirotora  enjoy  the  grcate«t  degree  of  frecdoEu. 
ibeir  iodaatry,  (uid,  consequently,  their  mrplug  jtru- 
Alce— the  only  fund  froin  which  any  accession  of 
nfttionel  wealtii  oan  be  deriTed,  will  be  carried  to 
•be  greeteat  poarfU*  «>tciit.  According  to  ihia 
««Ub««alaBd  peiMR«wi9»«B''  {fVmikkaf  ilaiimt, 
V«j.  III.  p.  l7),4lM  «HiMiitiiMl  wffmktU  lSbm*r» 
perfect  aecurity,  and  petfiMt  jmtiee,  ia  the  oalyt  W 
it  is  t^e  isfidlible,  mean*  of  aecaring  the  higbeat 
gree  of  proapcrity  ta  all  cla«««a  of  tl  -  ><h  i 

"  Ou  a  vu,"  says  the  Commentator  ot  tin*  i-ytiam, 
M.  Mcrciir  de  la  Riviere,  "  quil  eat  de  reaseju  i  lii 
I'dldra  qou  riat«ret  particulier  d'un  leul  ne  puis«e 
|Hnto«tmteplirfe  ile  I'inleret  conunun  do  toua ;  noua 
«a  trouvoiu  une  preuve  biea  oooviioceote  dans  lea 
•fSsta  que  prodait  naiureileaMotetiMceiaaireiaeDt  la 
piteitude  de  la  HbcrtA  ^lli  doit  reRoer  dut  Ifl  CMfl* 
cnta'ce,  pour  ne  point  bItlNr  k  propri^ti.  LtntaM 
penonuel  cncourag^e  par  cette  ^ando  libcrtC',  preaae 
viveoienf  n  -iprpctuelJeraent  chaque  hommo  cn  par- 
ticulier, U-ctionncr,  dc  multiplier  les  chotee 
dool  il  en  vendeur ;  de  groeair  ainsi  la  masse  den 
JeiMinni  ni  qu'il  pent  procurer  aux  autrcs  hotumcs, 
afia  4»  groatirv  fut  ce  moyen,  la  masae  dea  jouia« 
Macaa  que  tea  autraa  homines  paa? ent  lui  procurer 
««dMag«>  £e  iMidiB  akm  w  «fe  In  Mfaw/  I« 
toirdcjoair,  et  1«  libnM  de  Jwiip—  oeaiaiit  de 
voquer  la  multiplication  dea  produetieaeekl'i 
Btent  de  rinduatrie,  ilt  impHment  ft  tMte  It  ttttiM, 
wn  mouvement  qui  cliv'i  Tit  une  tendanci/  jiurpe- 
Mrile  ««ra  ion  meilieur  «tat  poasible."— ( Tomo  11.  p. 


WetlMU  have  other  epportanitiea  of  fully  examin* 

int:  I'nv  |irinci|ilf>s  of  this  theory.  At  preaent,  it  ia 
&uiiit.ic{ii  to  remark,  that,  in  a»umiog  agriculture  to 
be  the  only  aource  of  wealth,  because  the  matter  of 
which  all  coramoditie*  are  eompoaed  must  be  origi« 
nally  derived  from  the  earth,  M.  Queanay  and  Ms 
followers  miauke  altogfUier  the  netora  of  nrodofi* 
tion,  and  really  tuppoat  iPMldl  10  OOOdM  oT tmttm, 
Butt  m  iM  otuval  atoto^  natter  la  vaiy  niMly  poa> 
■ened  of  atilily,  and  la  alwaya  deatitate  of  value.  It 

is  only  by  means  of  the  Itibuur  h.  l  :  ti!  in  the  ap- 
propriation of  matter,  and  in  (ittii,„'  asiU  preparing  it 
lor  ill  1  ubi  .  'ih.ii  it  acquires  exchangeable  vulu©, 
and  becomes  wcallli.  iiumaa  inductry  does  not 
produce  wealth  by  making  any  additiona  to  the  mat> 
ter  ot  our  globe  ;  for  thia  is  a  quantity  autceptible 
neither  of  augmentation  nor  diminution.  Iia  real 
edaci  ia  aimply  to  prodtiea  wealth  igptug  Mttfite  iv 
aiaMer-  aliwwjf  ia  eaiifnM*;  and  we  aliair baieMar 
ahow  that  the  labour  employed  in  manufactures  and 
commerce  ia  juat  as  productive  of  utility,  and  conse- 
quently  of  wealth,  as  the  labour  employed  in  agricul- 
ture. Neither  is  the  cultivation  of  the  soil,  as  M. 
Quesnay  supposed,  the  only  species  of  induiilry 
which  yields  a  surplus  produce  over  the  expeocea 
of  producttoD.   When  WMM  bat  tbe  beat  laibare 


poorer  aoils, 

five  powtrs  of  tl)e  labour  and  capital  employed 
in  cttitiration  begin  to  diminiab,  that  rent  begina 
to  anMir.  ^tiMt»ieaiiad'  ef  betncai 


*  .That  M.  Queanay  ia  entitled  to  the  merit  of  originality  cannot,  we  think,  be  disputed.  Itboerttfia« 
baawtaii  ihai  he  bad  been  aotkipated  in  several  of  Ui  pecwiar  doetciaea  by  tern*  EagUah  wriieie  of  tfit 
newioaa  oentaiy.  The  faadameatal  principles  of  ttoooeaeaiicel  •gpBteH»ara  'diatbwtlj  aod  chwljr  Mated 
toatiaeteotMed  J!aafea*>^a/Mt(ei/  £«;>ortai/oii  ofWoat,  piddiahad  is  l677<  **  That  it  ia  of  tbe  greatest 
eoaeeta  and  iotereat  of  the  nation,"  says  the  author  of  the  tract,  "  to  pvdaerve  the  nobility,  gentry,  end 
those  to  whom  the  land  of  the  country  belongs,  at  least  mu: :'i  greater  th a {>  a  few  artificers  Cfspluycd 
in  working  the  superfluity  of  our  wool,  ur  the  raerchsnis  who  guu  by  the  exportation  of  our  manulacturcs, 
is  manifest — I.  Because  they  are  llic  mmlers  and  proprielariet  of  the  fiutidntion  of  all  the  neeUih  in  thU 
ttalion,  ait  pnifit  arising  out  oj  the  ground  tMck  is  their*.  S.  Becaute  thry  bear  all  taxe*  and  pu6lSe  bur- 
dent ;  which,  in  truth,  are  only  born  by  Aoaa  who  buy,  and  sell  not :  all  sellers,  raising  the  price  of  their 
OOBsraodtties,  or  abating  of  their  goodneaa,  aceordiiu  totfaeir  taxaa.">-i Not  being  able  to  procure  the  pam« 
phki  itself,  we  quote  from  the  extract  given  in  MrSnHb'a  AfciaeiPi  ^  Wool,  Vol.  1.  p.  854.) 

In  1696,  Mr  Asgill  published  a  treatiae  entitled  Several  AttertioM  Pntttd,  im  mur  to  Owato  AmoAtr^ 
Bftdit  of  Money  thm  Gold,  in  aopport  of  Dr  Chaaaberlayne'a  nropaaition  fbr  a  Load  Baeih.  We  aStoact 
from  this  treatise  the  faUewieg  paMfO,  bnMhhig^  aa  Mr  Stewart  naa  Joatlf  ebaenred,  tbe  veij  spirit  of  Qaes- 
asj 's  philoaopby  ^— 

What  we  call  commodities  ie  nothmg  but  Ian  !  si  ,  cr- d  rrom  the  soil — .^/'m  ka/s  in  nothing  but  earth. 
The  merchants  are  the  factors  of  tbe  world,  to  exchange  on*;  part  of  the  earth  for  another.  Tbe  king 
himself  is  fed  by  the  labour  of  the  ox  :  and  the  clothing  of  the  army  and  victualling  of  the  navy  must  all 
be  paid  for  to  the  owner  of  tiie  aoii  as  the  ultimate  receiver.  All  things  in  the  world  are  originally  the 
produce- of  the  ground,  and  there  most  all  things  be  rais^d.^-^CThis  passage  has  been  qootad  ia  Lord 
Laoderdale's  Infuuy  iala  th$  Natmrt  and  OrigM  ^  PuUk  WeetUk,  Sd  ed.  p.  100.^ 

These  paasagea  sselaiewsthift  aa  axhiWting  the  iirat  getnw  nf  the  theoiy  of  the  BaoBoadaie.  Batthen 
is  DO  reason  whateter  to  anppoae  that  Qnesnay  was  aware  of  the  existence  of  cither  of  the  Itaeta  rafimpad 
to.  The  (ubjects  treated  in  them  wore  of  too  local  a  description  to  excite  the  attention  of  A>reigners:  aad 
Qut.'-  i.:i;,  «  as  too  candid  to  coiin:  il  his  obligations  to  tlictti,  had  he  really  owed  them  luiy.  It  is  j;rohrjhlc  hv 
ouiy  Iwte  seen  Mr  Locke't  ltl  uum;  on  Raiting  the  Vaivtof  Monn,  where  the  idea  is  thrown  out  that  all 

taxes  full  ultimately  on  ia:  d.  Out  there  ie  in  taM^sMsdiAiraBoa  between  tlMangssatioa  afLoAe 
and  the  well  digested  ayatem  of  Quesaay. 
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Sjtxsm  of  of  the  superior  prbdnctireiieM  of  •gricnltiml.  io- 

Ae  French  Jujtry,  rent  is  really  a  coiuLquence  of  its  being  lest 
'productive!  The  opinion  nf  M.  Qucinay,  thai  the 
labovir  of  man  derivt-s  no  usMstatice  from  the  produc- 
tive powers  of  nature,  except  when  employed  iit  agri» 
culture^  ia  totally  de»tiiutc  of  foundation ;  and,  in  a 
ndNMaent  part  of  tbia  article,  we  shall  show  that  tbe 
niaiiiiiaeturer  and  nwreiiaM  derive  fuUj  as  nnicb  a*< 
(Istancc  from  these  powe*s  ai  either  tlie  agfkultiirjsl^ 
the  fisher,  or  the  miner. 

Thoii^li  ilic  tliLory  of  the  FretJch  economists,  con- 
sidered in  rclei Lii'x-  lo  the  fundamental  principle*  of 
the  science,  was  tqiiai^y  crroiicouii  m  itli  that  to  » liicii 
it  was  opposed,  its  novelty  und  ingenuity,  its  cystcaia* 
Ije  mad  consentaoaoua  form,  the  Sbeni  ayateiD  of 
«oiiMMrcial  intefooorte  wbich  it  recDtaaaeDded,  and 
the  benerolent  and  excellent  character  of  its  frand* 
er,  speedily  obtained  for  il  a  vtry  high  degree  of 
reputation.  The  opinions  oi'  M.  QuLsnay  were  early 
communicati  d  to,  and  /.i  alously  e!-pou5e(l  by,  Ins 
friends  the  Marquis  de  Mirabeau,  M.  Mercier  de  la 
&ifflere,  M.  Dupont  de  Nemours,  aod  others  :  and 
were  afterwanb  advocated  bjr  Tui^ot,  one.  of  the 
moM  ^tlmgoitbed  •tatcnaeo  of  wmoi  Franoe  lies  to 
boeat  ;*.aiMi  bj  Letrosne,  Condorcet,  Baynal.  and 
noat  of  the  succeeding  French  writers  on  com* 
mcrce  and  finance  I'hcir  practical  Influence  on  the 
legislation  of  the  country  has  aUo  bceo  considerable. 
In  \~(y.i  the  free  transportation  of  corn  from  one 
pjroTiace  to  another  was  permitted;  and  in  1764 
JibainUr  was  given  to  export  it  to  foreign  countries 
whenever  tJie  hoae  priea  did  not  CKOwd  flO  iinea 
the  leptier  (tsa.  die  qowtar).  Tide  leit  cdBct^  aflat 


being  suspended  in  1770.  wn  Agib.wna«il  in.  l?7t  *T«»*o  ^ 

under  the  administration  of  Turgot.  But  the  raci-l*" 
lily  given  to  the  imposition  of  llic  contribution  foit' 
cit  rc,  ought  certainly  to  be  considered  as  thegreateai 
pidciical  udn«vcuient  of  the  labours  of  the  ccono* 
mists ;  and  there  is  but  top  much  reason  to  fear  it 
will  long  continue  to  afl'ord  a  palpable  demooatra< 
tion  of  tbe  fallacy  <^  their  docirineiw  f 
•  Bat,  notwithctaoding  ibe  defectt  of  tbeir  Ibeorjr, 
there  can  be  no  question  tliat  the  labours  of  the 
French  economists  contributed  powerfully  lo  acce* 
lerate  the  jnogrchs  ol'  economical  tcietice.  In  rea- 
s.inin^'  on  subjects  coimetted  with  nati.mai  wealth, 
it  wiiit  now  found  to  be  oecesaory  to  subject  its  sonr- 
ccB,  and  the  lava  which  regulate  il«  productioa  aad 
distribution,  to  a  mon  accurate  and  aearebiM  aaa* 
ly:>is.  la  the  conree  of  ibia  examiaation,  it  waa 
ftpeedily  ascertained  that  both  the  mercantile  and 
economical  theories  were  erroneous  and  defective ; 
and  that  to  establish  the  science  of  Political  £cono> 
my  on  a  firm  foundation,  it  was  necessary  to  take  a 
much  more  extensive  survey,  and  to  »eek  for  its 
principles,  not  in  a  few  partial  and  distoited  faot^' 
or  in  metaphyaieal  abatraciions,  botinthecooneciiaar 
and  relation  •ubiiating  amoog  the  vacioiia  phenome- 
na manifested  in  the  pfogress  of  einlisatton.  The 
Count  di  Verri,  whoiic  MeJllatiom  on  Political  Eco~ 
novty  were  publi»hcd  in  1771,  dcinuii-sUated  the  lai- 
lacy  of  the  opinions  ttitertoincd  by  ilie  French  eco- 
nomists respecting  the  superior  pruductivenesa  of  the 
labour  employed  in  agriculture  ;  and  showed  that  al^ 
Uie  opeiationa  of  indoatrjr  leaily  consist  of  madjkca- 
liW  ^matUr  «&«e^  tm  taitemce.  X    But  Verri 


•  Turgot's  Jtefrxions  tur  la  Formation,  et  la  Distnhulim  dcs  limhetsu  published  in  1771,  is  cer- 
tainly  tbe  best  of  ail  the  works  founded  on  the  principles  of  the  economists;  andi%  io  aOBO  Napsotlt' 
the  best  work  on  Political  Economy  publiibed  preriooaly  to  the  WeaUh  q/  Hatioiu. 

t  Exduiive  of  tbe  R^emau  of  Ttiigor,  the  firilewing  are  tbe  prindpol  works  published  by  Ibe  Ftcadi 
Econonitts 

TeSfaw  Economiqve,  et  M«3nme$  GeneraUi  du  Gomtmmad  Economifue,  par  Ffaocws  Queuuiy,  ito, 

Versailles,  KIS. 

Theorie  dc  I'lmytd,  par      de  Mirabeau,  4to,  I76O. 

L'Apti  d'-s  llommes,  par  M.de  Mirabeau,  7  Tomes.  1760,  &c. 

Ekmenl*  de  la  PAdotophie  liuraie,  per  hi.  de  Mirabeau,  3  Tomes,  ISmo,  I768.  '  t 

L'Orirt  NaturH  el  EitnOid  da  Sodetu  FoUtioua,  par  Mercier  de  ta  Ritriere,  4(0^  and  S  Toeie*  iSmn. 
1767. 

Air  FOrigiiu  el  Progret  d*MM  XeneBt  Science,  par  Dupont  de  Kemonrs,  1 767. 

La  Ph^tiocraiie,  ou  L'mttiMSon  NakmB*  dm  GoeeeresMwrt  k  pUu  OMwMfpwjr  sni«  gsiwe  AaniflM*  pflf 

Quesnay.  2  Tomet,  1767. 

Ltiirf'  d'iDi  Ciivi/fii  ,]  tin  MnfrutratySur  /ci  yiiii^iirwcs  el  let  aulres  iir.pUi,  par  TAhbe  Baudcau,  1768. 

X  Alcuni  bencmerili  scrittori,  rattristati  dai  gravi  disordini,  che  soil'roito  t  popoli  per  Ic  gabelic,  sono  pas* 
sati  aU'estremo  de  considerare  ingiiiMo  e  mal  collocate  il  tributo  se  non  ripartito  sui  fondi  di  terra,  e  oolhl 
crcaxione  di  un  linguagglo  aaoetieo,  hanno  eretta  la  aeita  degU  coonosaiati,  preaao  la  quale  ogni  uonw  che  sen 
adoperi  I'aratro,  o  UD  essere  sterile,  e  i  memiAtteri  *i  diiauano  una  </asw  tterUe.  Rapettando  il  owllo 
di  veto  e  di  utile  che  da  cssi  d  atato  scritto,  io  non  saprei  associarmi  alia  It  ro  ophiionc  ne  sut  tributo,  ne  aw 
di  fiuerta  pretew  elasse  sterile.  La  riproduzione  e  altribuibilc  alia  tii.milaitura  ii|„-ualmcnte,  quanto  al  la- 
roro  de  c.iinpi.  Tutti  i  fenomini  dtlt  universo,  sieno  cssi  pi  odotti  dalia  tnano  di  li'uonio  o  \ero  ihille  uni- 
versali  kjirgi  deJa  li^ica,  non  ci  danno  idt.>a  di  utluale  creiiztone,  ma  unicamente  di  una  modtjicaztone  ddla 
materia.  Acco^tme  v  leperare  sono  g|!  unici  element!  che  I'ingegno  umano  ritrova  aiializaudo  I'idea  dcUa 
riproduxtone  ;  c  lanto  e  riproduzione  cii  paloree  di  rickessa  ae  la  terra,  I'aria,  e  I'aqua  ne'campi  si  traaoin* 
liuo  Id  grsno,  come  sc  colla  mano  delto  ueno  il  gluttne  dt  un  intelto  si  trasmuti  in  vdluto,  o  vcro  aloilM 
paaeettidiaiiclaUa si  ergwiiaaipo a  formare  una  ripetiidone.  Degli  intieri  citta,  e  degU  steti  intieri  eaaip«> 
ne  non  d'alno  che  aut  proiotto  di  questa  fecoodiasina  daue  tierite,  la  di  cui  riprodutioiie  ceef^weadc  H  w- 
loM  delb  Dtateria  prime,  h  ceninmariene  ptopomonaia  delta  mani  impiqpitevi,  •  di  plu  qudla  ponione 
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^7*Maor  dill  not  trace  the  contequencei  of  this  importast 
••FRncb  principle;  and,  pusi^essiog  no  clear  and  definite  no- 
tion* of  what  coniitituted  wealth,  did  not  attempt  to 
discover  the  means  by  whtcti  labour  might  be  facili- 
tated- He  auide  several  valoabl  e  ud  d  i  tiooa  to  parti- 
<f  the  Mfeaee,  und  bad  anBdent 
to  detect  Ibe  ciroia  ia  the  lyaiaais  of 
etbetti  but  Che  taak  of  eonelnieling  •  better  tjtum 
Id  tbeir  steed  required  ulents  of  a  nr  higher  order. 
WesUiar  At  length,  in  1776,  our  illusuious  countryman 
Adam  Smith  published  the  H  i  '  '  -  A  — a 
.  work  which  haa  done  for  Politui»l  LcDUomy  wua; 
the  Priiicifiiii  of  Newton  did  Jbr  Thytics,  and  the 
Etprit  (Ut  Loix  of  Montesquieu  ibr  Poliiicn.  In  thii 
work  the  science  was,  for  the  first  time,  treated  in 
iu  fulleat  extent,  and  many  of  iu  fundamental  prin- 
c^lea  plaoed  beyond  the  reach  of  cavil  and  dispute- 
In  eppotttion  to  the  French  •eonomistib  Dr  Smitli 
•bowed,  that  UAaur  ia  the  onlj  sowee  of  wealth,  and 
thai  the  deain  inlNfMtt  k  tht  bneMt  of  evecy  indi- 
▼Idoal  to  impirore  bis  fortiiDe  and  rise  in  the  world 
is  the  cause  of  its  accumulatio  n  H-  nr"t  tr.LCijJ 
ihe  uitaUi  by  which  the  powers  ol  labour  may  be 
rendered  most  ciTeclivc,  sio  iliuwcd  that  it  is  pro- 
ductive of  •yfahU  when  en  ;iioyeil  in  mauufuetures 
and  comiiitrce,  as  well  as  wlien  employed  in  the 
cultivation  of  the  Und.  Having  e*ubli»hed  these 
principles,  Dr  Smith  showed,  in  oppobilion  to  the 
commonly  received  opinions  of  the  merchants,  polt- 
ticJaMt  anil  statesmen  of  his  lime,  that  weolth  did 
not  consist  in  the  abundance  of  cold  and  ailvefi 
but  In  the  ebonduwe  of  the  vartoDS  neeeiaarlei^ 
convcnicncieij  and  enjoymenu  of  human  life;  he 
showed  that  individtiali  are  always  the  best  Judges 
ol"  K-lial  is  for  tlieir  own  interest,  and  that,  in 
prosi'L-utiiig  brunches  of  industry  advantageous  to 
tiiemiicK-e«,  they  necessarily  prosecute  such  as  are 
advantageous  to  the  jpublic*  From  thence  Dr 
Smith  drew  his  grand  mfcrcnce,  that  every  regula* 
Jtion  ioteoded  to  force  industry  into  particular  chan- 
neis,  or  lo  determine  the  species  of  couunetdal  in- 
leradinie  to  be  carried  on  bietween  difinent  naiti  of 
the  aanw  country,  or  between  diitaat  end  Indepeod- 
ent  countriesi  it  impolitic  and  pernicious — injurious 
to  the  rights  of  individuals — and  advene  to  the  pro- 
gress of  real  opulence  and  lasting  prosperity. 

The  fact  thai  tracer  of  ma»i  ut  ilic»o  priociplci>, 
and  even  that  the  distinct  statement  of  many  of  thoic 
tliat  are  most  important,  may  be  found  in  the  works 
of  previous  writers,  dots  not  in  the  least  detract  from 
the  i«ai  nerita  of  Dr  Smith.  In  adopting  tbe  dia- 
oofciieaof  fihaiB^  bo  hae  md*  them  his  vm  he 


has  demonstrated  the  trudt  oi'  jjriooiples  on  which  his  Wsaiiii  sf 
predcce&tors  had,  inmost  cases,  stumbled  by  c h  i r.CL 
haa  disentnngted  and  separated  tiiera  from  the  errors 
by  which  they  w  ere  incumbered  ;  has  traced  their 
remote  consequences,  ami  pointed  out  their  limita- 
tions ;  has  shown  their  practical  importance  and  reai  ' 
value— their  mutual  dependence  and  relation;  «d 
baa  redooad'then  into  n  conainaats  hnniioiiiou,  and 
m^gnUieaqt  tpum.  Wo  do  mil  bom  to  sav  that 
Dr  Smith  bu  prodooed  a  perftct  work.  Undoubt- 
edly there  arc  errors,  and  tJiose,  too,  of  no  slight  im- 
portance, in  the  iVeahk  of  Nations.  The  principles 
to  which  we  have  just  referred,  and  which  form  the 
basis  of  the  work,  are  unimpeachable;  but  Dr  Smith 
ha.s  not  always  reasoned  correctly  from  them,  and  he 
lia^  occasionally  introduced  others,  which  a  more 
careful  observation  and  analysis  has  shown  to  bo  IIU 
founded.  But,  after  every  allowance  has  been  made 
for  these  defects,  enough  still  remains  to  justify  ns 
in  consideriiM;  Dr  Smith  aa  the  real  fimader  of  the 
sdenee.  Ifhe  has  not  left  usapofect  work,  he  has, 
ut  all  events,  left  us  one  which  contains  a  greater 
moss  of  useful  and  universally  interesting  truths  than 
has  ever  been  given  to  the  world  by  any  oilier  indi- 
vidual; and  he  has  pointed  out  and  smoothed  the 
route,  by  following  which,  subsequent  philosophers 
have  been  enabled  to  perfect  much  that  he  had  left 
incomplete,  to  rectify  the  mistakes  into  which  he  had 
fallen,  and  to  make  many  new  and  important  dis- 
OOVerics.  Whether,  indeed,  we  refer  to  the  sound- 
Mw  of  ite  leading  doctrines,  to  the  IflMtiditjr  and 
anivemi  appllcnbility  of  its  practical  condodena,  or 
to  the  powerful  and  beneficial  influence  it  has  had  on 
the  progress  and  perfection  of  economical  science, 
and  Mill  more  on  the  policy  and  destiny  of  nations, 
Dr  Siuiih'ii  work  must  bo  placed  is  the  foremost 
rank  of  those  that  have  done  uoat  10  " 
lighten,  and  enrich  mankind. 


The  practical  pan  of  the  scieooe  of  Foliticnl  Boo-  DtMioctum 
nomy  was  long  confoowled  with  tfutt  of  PotUeit  mid ^'.TT*"  . 
U  is  undottbtodly  traa  that  tbi^y  an  very  iothnatdy  p^^^ 
connected,  and  that  it  is  frequentlj  impossible  to  Bcaagor. 
treat  those  questions  which  strictly  belong  to  the 
one  without  referring  more  or  leas  to  the  principles 
and  conclusions  of  the  other.    But,  in  their  leading 
features,  they  arc  sufficiently  distinct.     The  laws 
wliicli  regulate  tlic  production  and  distribution  of 
wealth  are  the  Ktme  in  every  country  and  stage  of 
society.    Those  circumstances  which  are  favouralllo 
or  uojarourabte  (o  tbe  increase  of  ricbea  and  i 
lation  in  n  itpubUe  may  Ofnly  edst,  and  \ 


cbe  fiiorrichire  chi  Ka  intrapresa  la  fsbbrica  e  cfai  vi  8'im|Nrga  con  ^Hee  talento...— Afn/t/oaumi  $uUa  Cmuo- 
ittM  Pol  ilka,  J  3. 

•  It  is  of  importance  to  observe,  that  Dr  Smith  docs  not  sAy,  ilia;,  in  prosecuting  such  branches  of  in- 
dustry us  are  moit  adxmntegeuas  to  themselves,  individuals  nect  h  inly  [  ro&ecute  such  as  are  at  the  same 
time  Mosr  advantngeout  to  tlie  public-  His  leaning  to  ilie  system  ot  the  Economists— a  leaning  per- 
ceptible in  every  part  of  his  work — made  him  so  far  swerve  from  the  principles  of  his  own  system,  as  to  ad- 
mit, that  individual  advantage  was  not  always  atrus  tut  of  the  public  advantageousocss  of  different  employ- 
ments. He  considered  agriculture,  though  not  dio  only  productive  employment,  the  wut  productive  of 
ODj*  He  also  considered  the  borne  tzado  as  mm*  jwodoctitro  than  o  diitct  fiicaign  trade,  and  tbe  latter 
^00  tbe  canyim  tndot  Wo  ihall  hwoaftor  Aom,  that  ttwo  ia  do  feond^tiun  for  tbwo  ditttBctkoi. 

VOI»  Vi>  MBT  It  ag  . 
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Hsdnttlon  exflctl J  the  8«ne  effect*,  in  a  monarchy.  That  secti- 
i>eiirccii        of  propertjr,  whliout  which  there  can  be  no  steady 
roHrai        conrteaed  exeHion— that  freedmaef  engaging  in 
Kconomf.  every  different  btmcb  of  indmtiy.eeaeceManr  tocail 
Wv,^-^  the  various  po wen  and  feMHiroet  of  human  tafetrt  and 
inpri'.uiiv  into  action — and  that  t  cKnotny  ?n  the  puh- 
?tc  ('xiiL'i:diti!rc',  so  conducive  to  liic  Bccdmiilritii-.n  of 
r>(itii>!-.;il  wc.-iUii — Liru-  m-t  the  exclusive  attributes  dI' 
any  particular  tpccies  of  government.    If  free  stales 
generally  make  the  moat  rapid  advances  in  wenlth 
•ud  population,  it  it  an  indirect  rather  than  a  direct 
cootequenee  of  their  poFtieat  eonititalioo.  It  rendti 
more  from  the  greater  ccrU^g  which  a  popular  go- 
vcrnnit  lU  presents  that  the  right  of  property  will  be 
held  Bacicd— tliat  tlie  freedom  of  industry  will  be 
less  fettered  and  restricted, — and  that  the  public  in- 
come will  be  more  judicicu'ly  Icvitil  im\  expended, 
than  from  the  circurostaticc  of  a  greater  proportion 
of  the  people  being  permitted  tu  exevcite  poUtidl 
right*  and  priviieges.   Give  the  aame  aeeontice  to 
the  aubjeets  of  an  abtolute  monarcb,  aod  tbey  irOl 
make  t!ie  f^amc  advances.    Industry  does  not  re- 
ijuirc  to  be  stiiinilated  by  extrinsic  advantages.  The 
additio'.ial  comforts  and  enjoymfnts  which  it  pro- 
cuff^  have  always  been  found  sufiBcicnt  to  ersure 
the  more  persevering  and  successful  exertions.  And 
whatever  may  have  been  the  form  of  governmpnt, 
thoae  eoantriea  have  always  advanced  in  the  career 
,   oriDprovententi  in  which  the  public  burdene  have 
been  moderate,  the  fteedon  ef  iaduMry  permitted, 
and  every  individual  enabled  peaceably  to  enjoy  the 
fruiu  of  his  labour.    It  is  not,  therefore,  so  much  on 
its  political  or^-anization,  as  on  the  talents  and  spiiit 
of  its  rulers,  tiiat  the  wealth  of  a  country  is  jirinci- 
pallj  dependent.   Economy,  moderation,  and  intel- 
qgnee  od  the  part  of  those  in  power,  have  fixquent- 
Ijelefaled  absolute  nonarchies  to  a  very  high  degree 
of  opulence  and  of  prosperilj :  wUtei  on  tlie  other 
hand,  all  the  advantages  deftted  from  t  mere  liberal 
system  of  government  have  not  been  able  to  pre- 
serve free  states  from  being  impoverished  and  ex- 
hausted by  the  extravagunce,  intdlemncef  end  duM" 
aiahted  policy  of  their  rulers. 

The  sciences  of  Politics  and  of  Folitical  Fconomy 
ve,  therefore,  sufficiently  ditthet.  The  politician 
emnnmeff  the  principle  on  which  all  gotemment  is 
founded,  be  endeavours  to  detenntae  in  whose  hands 
the  supreme  authority  may  be  most  advantageously 
placed,  and  unfolds  the  reciprocal  duties  and  obli- 
gations of  the  governing  nnd  governed  portions  of 
society.  The  political  economist  does  not  take  so 
high  a  flight.  It  ia  not  of  the  cmistitution  of  the  go- 
vernment,  but  of  its  ACTS  only,  that  lie  presumes  to 
.  jndn.  Whatever  ineeeeiei  afisct  the  prodnctian 
or  OHtribntinn  of  wetkh*  neeoaarilff  eonw  wlthn 
As  eoope  of  hit  tUmml&ao,  and  we  cuvniwd  by 


him.   He  examines  whether  they  are  fai  adwo  vhh  DiiOactha 
the  iust  principle!  of  economical  science.   If  they  p^^^'',^ 
sre>  he  pronouneea  tbcm  to  be  ndvutageous,  and  r(4,ti(ti 
■howa  the  nature  and  extent  of  the  benefita  of  which 
thejf  wilt  be  productive ;  if  they  an  ncft,  he  riiowa^ 
in  what  respect  they  are  defective,  and  to  what  ex- 
tent their  operation  will  be  injurious.    But  he  does 
this  without  inquiring  into  the  constitution  of  the 
government  by  which  tlicsc  metisurea  have  been 
odopicd.   The  circunutanco  nf  their  bofiag  emanat- 
ed fron^  the  piivjr  council  of  an  arlritiiiry  memreb* 
or  fbe  TtpreNnlative  waembiy  of  •  fl««  attle,  though 
in  other  respects  of  supreme  importuiee*  cannot  af- 
fect the  immutable  principles  by  wfaidi  dte  economist 
is  to  form  his  opinion  upon  them. 

Besides  beinjj  confounded  with  politics,  the  prnc-  DUuDcbai 
t'c.il  part  of  Political  Economy  has  frequently  been 
confounded  with  Statistics;  but  they  arc  still  more^^^ 
easily  separated  and  distinguished.  The  object  of  Ecoocnf. 
the  statistician  is  to  describe  the  condition  of  n  parti* 
cvlar  country  at  a  particular  period;  while  the  object 
of  the  political  economist  is  to  discover  the  causes 
which  have  brou^'ht  it  into  that  condition,  attd  the 
means  by  which  its  wenlth  and  riches  may  be  in<Ufi. 
nitely  increased.  He  is  to  the  «tati!iticiun  ivhat  the 
physical  astronomer  is  to  the  mere  cbser^er.  He 
takes  the  facts  furnished  by  the  researches  of  the 
statistician,  and  after  comparing  them  with  those  fur* 
nished  h^  hiatoriaoa  aiui  tietellers,  he  applies  bioka 
•etf  to  dneover  thdr  rriation.  By  a  patient  indue- 
tion — by  cariTnlty  observing  the  circumstances  at- 
tcrdinj;  the  operation  of  particular  principles,  he  dfs- 
co\cra  the  eiiicts  of  which  they  arc  really  produc- 
tive, and  how  far  they  arc  liable  to  be  modified  by 
the  operation  of  other  principles.  It  is  thus  that  the 
relation  between  rent  and  pro6t — between  profit  and 
end  the  various  general  laws  which  regulate 
connect  Ae  apparently  ciadting,  bnt  really  har- 
monioiM  interetta  of  every  dHRMot  Ofder  in  •odetj', 
have  been  discovered  and  established  With  tU  the 
certainty  of  demonstrative  evidence^ 

Eau  II.^Pnoi>ocTioK  or  Wsaltm. 

Sxmitl^-^D^Uiion  of  Findvcilan-^'Ltkmr  lAeaijy 

iUntrct  uf'  H  calliu 
All  the  operations  of  nature  and  of  art  are  redu-  Dtfinitionof 
cible  to,  end  really  eoniiit  of  <r«mflseiaf>wis,~of  ^■"'i'^ 
changes  of  Arm  end  of  place.   By  production,  in 
the  science  cf  Politicnl  Ecrn  ni  y,,  ^^c■  ^ro  nrt  to  un- 
derstand the  production  oi  ludilcr,  lur  diat  is  ex- 
clusively the  attribute  of  Omnipotence,  but  the  pro- 
duction of  rntiHiy,  and  consequently  of  exchangeable 
value,  by  npprapriating  and  modifying  matter  already 
in  esbtence,  to  as  to  fit  it  to  aetiafr  our  wants,  and 
tn  coniribate  to  our  eojoymcMi.  The  labour  which  Lakoordw 
ie  time  employed  ia  the  oalyaoareeofweeilh.*  N^^^^gg* 


•  This  point  has  been  strongly  nnd  ably  stated  by  M.  Destul!  Tr  i  y — "  Non-seulement,"  says  he,  "  nous 
ne  cr^ona  jamais  rien,  mais  il  nous  est  meme  impossible  de  coucevoir  ce  que  c'est  que  ou  unneaniir,  ai 
MNIi  entendone  rigourcusement  par  ces  mots,  Jaire  quelaue  chote  de  rien,  ou  reduire  qwlqpe  chote  i  rien  t 
cnr  new  n'nvoiie  Jamais  vu  un  itn  qnelconque  eotttr  an  oeent  ni  y  restrer.  De  la  cct  axiome  admis  par  toute 
rnnliquiies  rien  nevicnt  dn  ««m,et  ae  pent  redevcuir  rwn.  Que  faisons-nooa  done  par  notre  travail, 
p«rjiefreccftenrlowlirifmfittMi««RlMmilf  J«miitieq»^tt'epfoer  dniceaetieideicbaiitemenM 
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l.abour  Ji«  ture  iponUo«ou»Ir  fumiihet  tht  nttter  of  wli 
•*^F^'JJ*  commoditie*  ore  made  ;  but,  indcpetideiitly  of 


or  bungert  if  we  do  not,  by  m  rffh*t 
i»  iIm  wicr  .to  oar  Itet,  or  pltick 
Hnwt  tic»  tt  is  MdoMt  Mmmmt 


  ^  la- 

tt  ■'••1''^  hgQ|.^  matter  i*  rarely  of  any  use  whatever,  and  » 
Miirof  any  value.  Place  ui  on  the  banks  of  a  ri- 
ver, or  in  an  orchard,  and  we  shall  infallibly  perish, 
cither  of  thirst  I 
afuHfMilijh  rsia»i 
fruit  from  ito  pmnt 
that  the  mere  appropriation  of  matter  is 
In  the  infinite  majority  of  cases,  labour  is  reqttlTecl 
not  iinly  to  appropriate  it,  but  also  to  convey  it  f  rii 
place  to  pldCf,  and  to  give  it  llial  peculiar  figutc  <siid 
-sliapc,  without  which  it  may  be  totally  uselesji,  and  in- 
capabie  of  either  miuistcriug  to  our  necessities  or  our 
oom/brts.  Ttie  cool  used  in  our  fires  is  buried  deep  in 
the  bowels  of  the  earth,  and  is  absolutely  worthleea 
until  the  labour  of  the  miner  has  extracted  it  from 
I  and  btooghtitiaio  a.ntntioo  where  it  can 
loT.-  ne  aionea  aad'niortar  of  wbioh 
our  houses  are  built,  and  tiic  ru;:ged  and  6l)iu)e)eu 
materials  from  which  the  various  articles  of  con- 
venience nod  ornament  with  which  they  are  fur* 
nishet!  h  i.^  o^cn  prepared,  were,  in  their  origi- 
nal t  tc,  i'ic  dcttilulc  of  value  imd  utility.  And 
of  the  iauuinerabia  variety  of  animal,  vegetable,  and 
products  vliich  form  the  materials  of  our 


joymeotfc: 

boar  wu  the  first  price,  the  original  parchawaoMy 
that  was  pait!  fur  nil  iliint:--.  It  "  n.jt  by  gold  or 
by  silver,  but  by  faboiir.  tha:  all  the  wealth  of  tho 
world  was  origin  illv  p u r cl i a^-g d^i u ■  j^wMi  tfm^ 
lions.  Vol.  I,  p.  4*.  6vo  edit.) 

If  we  observe  the  proves,  and  trace  the  hhtory 
of  the  human  race  in  diftrcnt  countries  and  states 
of  society,  we  ^all  find  their  comfort  and  happiness 
to  iwvo  baon  alwayt  aaatljr  proportioned  to  tht 
Mwar  vbieh  tbcjr  poatctHd  or  rmderibg  tbeir  la- 
DOor  eflbctive  in  appropriating  the  raw  products  of 
aatare,  and  in  fitting  and  adapting  matter  to  their 
VW.  Tfu  -  ivj  wlioie  labour  is  confined  to  the 
gathering  of  wiid  Iruits,  or  to  the  picking  up  of  the 
shell  fish  on  the  sea  coast,  is  pl.-iccd  at  the  very  bot- 
tom ot  ilie  scale  of  civiii/ution,  and  is,  in  point  of 
comfort,  dccidtdly  inferior  to  many  of  the  lower 
aoiooals.  The,/'r«(  step  in  the  progr^s>«  of  society 
is  made  when  man  learnt  tu  hunt  wild  aniotais,  to 
faad  hinwatf  witb  tboir  floih,  aod  to  okiths  himMif^ 
Bttiaboor,  whM  oonfioad  to  the- 
J  barren  and  aafMilMatita,  Tribe* 
of  buofen,  like  beam  of  prey,  whom  th^  are  justly 
said  to  reeemblc  ch>sely  in  their  habits  and  modes  of 
subsistence,  are  but  thinly  scattered  over  the  surface 
of  the  country  which  th<  y  cc  i  y  ;  and  notwith* 
Standing  the  fewnes*  of  their  numbers,  aay  anaaual 
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deficiency  in  the  supply  of  game  never  fails  tn  rr-  I  »t»nt  tht 
duce  ihetn  to  the  extremity  of  want.  The  srdmd  ""/■'''^^JS? 
frtep  io  progress  of  nociety  is  made  when  the 
tribes  of  hunters  and  fishers  apply  tlieir  labour,  like 
the  ancient  Scythians  and  modem  TartarSt  to  tho 
domestication  of  wild  animals  and  tbo  rearing  of 
flocks.  1  heir  subsiitaooo  ia  much  Ion  prvavioya 
than  that  of  hunten,  but  tbajr  ara  alBoak  antirelj 
doMitnta  of  aU  tbotacoorfbrta  and  alafMiciae  which 
give  to  civilised  lift  Ita  cttief  valw.  Ilia  MM  and 
most  decj>ive  step  in  the  progress  of  civilization — in 
the  grcn;  art  of  producing  the  necessaries  and  con- 
venieuccK  of  liie — is  tiiadewhen  the  wandcrin;,'  tubes 
of  hunters  and  shepherds  renounce  their  migra> 
tory  habits,  aiid  beeotnc  agriculturists  and  maoufactu* 
rers.  it  is  iketi,  pro|>erly  speaking,  that  man,  shaking 
off  that  indolence  which  is  natural  to  him,  begins  fuU 
\f  to  avail  hiniaelf  of  tbaprodnetiae  power*  (rf°iodi»- 
Uj,  H«  than  baoeiBai  laborious,  and,  by  a  naeaa. 
taiy  consequence,  his  want*  aia  than,  for  the  fiii» 
time,  fully  supplied,  and  he  aeqidm  an  eKteanva 
ro;i:^ij[iiivl  o;.,T  '.ha  articles  neocaMiy  la  bia comfort 
ixi  v'<  L'.l  ui>  111!,  tiub.-i.stence. 

However  paradoxical  the  assertion  may  at  first  Tbt  Hatiii 
eight  appear,  it  is,  notwithstanding,  unquestionably 
true  that  the  earth  does  not  gratuitously  supply  ug 
with  a  stogie  atom  of  wealth.  It  is  a  powerful 
machine  given  by  Providence  to  man ;  but  without 
labour  Hm  machlaa  would  ba  altogether  uselcMi  aad 
would  fbr  ««ar  itaod  idla  and  unemployed,  tt  it  to 
labour  that  tho  products  of  the  earth  owe  their  va- 
lue, and  it  is  by  its  intervention  that  they  become 
iiH  fuL  The  surface  of  the  earth  is,  in  its  natunil 
sUiie,  covered  with  fruits  and  game  t  its  bowc  Is  con- 
tain an  infinite  variety  of  mineral  products;  ita  seas 
and  rivers  are  stored  with  fish,  and  it  is  endowed 
with  inexhaustible  vegetative  and  productive  powers ; 
but  all  these  powers  and  products  are  plaianr  of  no 
use  whatever,  and  have  no  value,  until  tika  Iwaar  of 
mm  haa  called  the  former  iaito  actiaa,  and  mKO»  ■ 
priaiad  tba  latter,  and  given  ihaai  that  fwoBlnf  nmi 
which  is  required  to  fit  them  to  suppofe  bit  eaiit* 
cncp,  or  to  increase  his  enjoyments. 

1  f  r  'iiiportanco  of  labour  in  the  production  oftMiiMer 
wealsii  vvas  very  clearly  pert-eived  both  by  Hobbe*  'w^kss, 
ond  I.ocke.  At  the  rommenceraent  of  the  24th 
chapter  (entitled,  "  Of  the  A"«<r»<io«  and  Procreation 
of  a  C ommoimieaUk"')  of  the  £«vtalA«M,  pabUshedtn 
idSI,  Hobbes  says,  "  The  nafrMMofaoonmoii* 
wealth  contisteth  in  the  pletUy  aad  ■  dlfllr»htfii>a  of- 
muftmait  conducing  to  life. 

**  t»  fbr  the  plenty  of  matter,  it  it  a  thiaf  llnilad' 
by  nature  to  thote  commodities  which,  from  (the 
two  breasU  of  our  conunoo  mother)  land  and  ma, 
God  usually  eidiarftealr  givctb,  orlbr  iabainr  acHcth 
to  mankind. 

"  For  the  matter  of  this  nntriment,  ciiri-iinilnj:  lit 
aniooals,  vegetables,  minerals,  God  bath  freely  laid 


de  forme  on  de  Ueu-qai  Jcs  approprient  &  notro 
soins.    Voila  ce  utia  auat  devons  entondrc  par  /in 
fik,    Quel  (WaailVMre  trav-niVtll  aW  resulte 
^^■"-^{EkmmMotosie,  l'«iMiU.p.  162.) 


[Hi'laa 
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Laboar  Uw  ihcm  bcforc  un,  in  or  near  to  the  face  of  the  eaitb^} 
so  at  then  needeth  no  mora  but  tbe  labour  audio*- 
il  usuy  of  raeeimng  then.  laaamiofa  diat  ^faafy  dt- 
pendeth  (next  to  God'a  finoHt)  OH  th$  Mtm  ami  imm 

itustry  <>J  OMfl." 

Opinion  of  But  Mr  Locke  Iiad  a  much  clearer  ap]irfhension 
hockt.  ot' thit  (luGtrine.  In  Ivs  Essai/  on  Civil  G over nmeat, 
publithed  in  1689,  he  has  untcrcd  intu  a  lengthened, 
diiorimiiuUiig,  and  able  aoal^tu  to  »ho<r  that  it  is 
from  labour  Uiat  the  products  «f  the  earth  derive  aU 
■ibstallifatirvalaa.  '*Lc«aB]riMieeoBaid«r,''aaj(«ba» 
*'  what  th«  dflftmiee  Si  between  an  aun  of  land  planit* 

rrl  w  ith  tobQCCO  or  :--ti[r;'.r   FO-n  n  with  wheSt  Of  bsrlcy, 

and  an  acru  of  the  saxtic  laod  lying  in  common,  with- 
out any  husbandry  upon  it,  and  he  will  find  that  the 
isnprovemonl  of  labour  make*  the  far  greater  pan  of 
the  value.  I  think  it  will  bo  but  a  very  mod^t  com- 
ilatioa  to  ttf,  that  of  the  product*  of  the  earth  u*e> 
to  the  Ufo  of  roan,  nine-tentht  are  the  effects  of  la^ 
hour;  nay,  if  we  will  rightly  consider  tbia||a  aa  tbajr- 
come  to  our  ute,  and  cast  up  the  several  expencet 
about  them,  wfint  ii'i  tlu'rri  I'urijlv  c.'.ii'Lr  to  iiaturrr, 
and  what  to  labour,  we  ih&ii  had,  that  in  ino»t  ot 
them  nineti/  nirtc  hundrmUlM  tM  whoUf  tobO  pat  00 
the  account  of  labour. 

"  There  camiot  be  a  clearer  demonstration  of  any 


tbiaf  ,  ihaa  aevanl  natiom  of  the  AnarioaM  are  w 
this,  «hoareriflfainlaod,aiidjMMrifiaQlbecoa»lbrti' 

of  life ;  whom  nat<ire  having  nuniihed  aa  liberally  aa 
any  other  people  with  the  laateriak  of  plenty ;  i.  0, 
a  fruitful  noil  apt  to  produce  in  abundance  what 
might  lerve  fur  food,  raiment,  and  delight ;  yet  for 
n>an(  <if  inipr(rviug  itLt/  labour,  have  not  one  hundredth 
pert  of  the  conremencies  we  enjoy ;  and  the  king 
ef  ellilge  and  fruitful  territory  there  feeds,  lodges, 
aedia  wane  clad  tbaaadajr4aboiiraritt  RnglaBd. 
.  M  To  ndte  Ab  tUlde  clear,  let  osbnltiaceeone 
of  the  ordinary  provisions  of  life  through  their  seve- 
ral progresses,  before  they  come  to  our  uie,  and  aee 
how  much  of  their  value  they  receive  from  human  in- 
dustry. Bread,  wiae,  and  cloth,  are  things  of  daily 
we,  and  great  plenty;  pret,  notwithsiandinf;,  acorne, 
water*  aitd  leaves,  or  dcins,  must  be  our  bread,  drink, 
aod  rMltifWj  did  not  labour  furnish  as  with  the^ie 
te  Haemrisamtaditiea  t  for  whaterer  bread  is 
I  wordi  diBB  acores,  wfaie  tbaa  water,  and  doth 

or  silk  than  lenrn^,  nkins,  or  mo8!,  that  is  solely  ow- 
ing to  labour  and  juilustry  ;  the  one  of  thcM!  being 
the  food  and  raiment  which  vi:ia-s;s;e(.l  rature  fur- 
nishes utwith;  tbe  other  providions  which  our  iit> 
doitry  and  pains  prepare  for  us ;  which  how  much 
'thqre*Mad  the  other  in  vahi^  when  any  one  liath 
'  bewillfben  eaelMirfltMblilMNirai 


tbe  hr  greatest  part  of  Hie  valve  oTtbings  we  enjoy  l^mw  um 
in  this  world;  and  the'gteiend  wMeh  produces  the<^)L^T|^ 
nwteriab  iseearce  to  be  reckoned  on  as  any,  or,  at,,^* 
■est,  but  a  very  small  part  of  It.  * 

"  An  acre  of  land  tliat  bears  iieiii  tvstr.tv  bijsheli 
of  wheat,  and  anotlier  in  America,  which,  1  iifi  the 
same  husbandry,  would  do  the  like,  are,  witliout 
donbt,  of  the  same  natural  intrinsic  valuaw  Bnt  yet,- 
the  benefit  mankind  receives  from  the  one  In  a  year 
il  werth  t»  5t  and  Irom  the  other  possibly  not  worth 
tmpmiifi  if  all  tbe  prait  an  laJUan  received  fraoi 
It  were  to  be  valeed  and  sold  here,  at  lent,  I  may 

truly  sny,  not  yg'jjp — 'Ti;*  labour,  then,  tvl  l,  h  |;  it8 
the  greatest  part  of  value  upon  land,  xvilhuui  wAicA 
It  n'ould  scarcrli/  be  ivorih  any  thins:  'Tis  to  that' 
we  owe  the  greatest  part  of  its  usefal  products;  for' 
all  that  the  straw,  bran,  bread  of  that  acre  of  wheat, 
ia  mora  worth  than  the  pradnet  of  an  aoie  of  nod' 
lend,  whidi  lice  wette,  ii  dl  the  cflhct  el  laMw. 
For  *tia  not  merely  the  ploaghraan^  F*'"'^  ^  mif- 
er's  and  thmher's  toil,  and  the  bakei^  sweat,  is  to 
be  counted  into  the  bread  we  cat,  r^  r  libour  of 
those  who  broke  the  oxen,  who  digged  and  w  rought 
the  iron  and  stones,  who  fitted  and  framed  the  tim- 
ber employed  about  the  plotigb,  mill,  oven,  or  any 
other  utensils,  which  are  a  vast  number,  requisite  to- 
dm  com,  from  ite  being  seed  to  be  sown,  toile: 
bdng  made  breed,  moat  dl  1m  chaiged  en  ilie  ae« 
count  of  labour,  and  received  aa  an  efiisct  of  that- 
Natttre  and  the  earth  fumishijig  only  tbe  almost' 
worthless  materials  as  in  themselves. — "Twould  be  a 
strange  catalogue  of  ihingt  that  industry  provided  and 
made  use  of  about  every  loaj  of  bread,  before  it  came  to 
our  use,  if  we  could  tracethea.  Iron,  wood,  leather, 
bark«,  timber,  stone,  bridCpCOdih  lime,  cloth,  dye-: 
ini^^gs,  pitch,  tar,  MMp^  repe^andall  tiaBaMiF 
tends  eaeef  h  tbe  di^  tut  bRwi^t  away  the 
conmnoditles  made  use  of  by  any  of  the  workmen, 
to  any  part  of  tbe  work ;  all  which,  it  would  be  al- 
most impossible,  at  least  too  long  l<i  rpcLi  n  up." 
(0/  CivU  Government,  Book  II.  §  40,  -H,  i2,  and 
4S.)  • 

Had  Mr  Locke  carried  his  analysis  a  little  tttt'- 
ther,  be  could  nut  have  firiM  to  perceive  that  Mi* 
tber  waiter,  laavei!,  aldaa*  nor  any  of  tbe  spontaaaeia  ■ 
prednrtwww  of  natare,  have  any  ralue,  except  uliat 

they  owe  td  thelabotrr  rrquirt-d  tn  Lippriipririre  thpm_ 
ITie  value  of  water  10  a  ciaii  plaLt-d  011  the  bank  of 
a  river  depends  on  the  labour  necessary  to  raise  it 
(turn  the  river  to  bis  lips ;  and  its  value,  when  car- 
ried ten  or  tweo^  anlos  e^  ia  equally  dependent  on 
the  laboar  nepMMry  to  convey  it  there-  AU  the 
aad  aU  Ibe  piMoetive  powere  and ' 


*  This  is  a  very  remarkable  passage.  It  contains  a  far  more  distinct  and  comprehensive  statement  of 
Ae  fundamental  doctrine,  that  laboar  is  the  constituent  principle  of  value,  than  is  to  be  found  in  any  other 
writer  previous  to  Dr  Smith,  or  than  is  to  be  found  even  in  the  WtttUh  of  Nationt.  but  Mr  Locke  docs 
seem  to  have  been  sufBdend^  aware  of  the  real  value  of  the  principle  he  had  elucidated,  and  has  not  deduced 
iirom  it  any  important  practical  conclusion.  On  the  contrary,  m  his  trsct  on  the  Raiting  qf  the  Falua  qf 
iteney,  pabUMed  in  I69I,  he  lays  it  down  broadly  that  aU  taxes,  howsoever  imposed,  must  ultimately /ow 
mtkemdt  wheiwa,  it  is  plain  he  ou^l,  cenaistently  with  the  above  principle,  to  have  shown  that  tbor 
■odd  fidit  BOt  aKctasiTely  on  tlie  pro<uMe  ,ef  land,  but  generally  on  tbe  prodtict  ^  inJtutry,  or  on  w 
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Labeiit  ih«  cajpachiM  of  Datdre,  aire  gr«tuitoiwlj  offered  to  man. 
^S'u^SSf*  Natme  b  not  ii%gkrdl7  or  pttreimoniou*.   She  nei- 
^_J-Tr!^  thcr  ^ftntw4t  nor  noAm  u  ■qninlaat  for  ber  Ah 
Toun.  An  objuet  which  it  doM  POt  nqnlra  anj ' 

portion  nf  labour  to  apprsprilte  or  to  adapt  to  our 
ufe,  may  be  of  the  very  higbeat  utility  ;  but,  M  k  if 
the  free  gtft  of  nature,  it  is  utterly  iaponiblo  it  CHI 
be  possessed  of  the  smallctt  value.  * 

"  Si  je  retranche,"  to  use  a  itriking  illustration 
of  thia  doctrine  given  by  M.  Canard,  "  de  nia  cnontrc, 
fUg  Ut  penile,  toua  lea  travaiix  qui  lui  ont  kt6  iucce«- 
rifamcnt  appiiqato)  il  ne  reatcrai  que  qaelquca  graina 
d«  miaiisf  placfat  dana  Tinterioiir  do  la  terre  d'ou 
M  ]o»  ft  iMtf  et  Ott.  Q»  o'ont  aucunc  valenr.  Do 
vlowii  jo  douunMHo  lo  pain  que  je  mange,  et  qno 
j'en  retranche  aucceasiTement  toiu  lea  travaux  suc- 
cewifs  qu'il  a  re^us,  il  ne  rettera  que  quelqucs  tigea 
d'hcrbos,  gramin^ea,  epartea  dana  dea  deserts  iocui- 
tet,  ft  sans  aucuoe  Taleur."  (Prhwipes  Economic 
JPoliligve,  p.  6.) 

It  is  to  labour,  therefore,  and  to  labour  only,  that 
nan  owes  every  thing  possessed  of  exchangeable  va- 
lue. Labour  is  the  talisman  that  has  raised  him 
from  the  condition  of  the  savage — that  has  changed 
tho  doNrt  aad  tho  foceit  into  eiiltimted  fidda— (hot 
lioa  eovond  tbo  earth  with  dtiaa  ud  the  ocean  wilb 
ships — that  has  given  us  plenty,  coafort,  oiidtfo«. 
gance,  instead  of  want,  misery,  and  barbarism. 

Having  cstablif'ic i!  \hh  fundamental  principle — 
having;  shown  tbai  a  is  labour  only  that  f^ives  ex- 
changeable value  to  con>mo(litieE— it  is  plain  the  great 
practical  problem  of  the  science  of  Political  Economy 
roust  roiolveit§eir  into  a  discussion  of  themcanswlicrc- 
by  labour  may  be  readered  most  efficient,  or  whereby 
the  greaUit  amount  of  necettary,  useful,  and  agree- 
aUt  prodmeU  mum  be  obtained  teith  the  leatt  guwiiity 
^toboir.  Wcaitb,  aa  wo  have  already  abowo,  ti  ■!> 
ways  increased  with  o*oij  dimiBmioii  of  the  liboiir 
required  to  prodaco  tho  articlea  of  wMch  it  eonrialt. 
Every  measure  and  invention  that  has  any  tendency 
to  save  labour,  or  to  reduce  the  cost  of  producing 
coftitnoditics,  ni.r^t  idd  proportionably  10  our  power 
of  obtaining  WL-aUh  and  riches,  while  every  tnessureor 
regulation  that  has  any  tendency  to  wa^te  labour,  or  to 
n&e  the  cost  of  producing  commodities,  Tnuxt  equally 
lesaen  this  power.  Thia  b  the  simple  and  decisive 
tact  by  whicb  wo  oio  to  faigs  of  tlw  cxpedioncj  of 


every  meamre  affecting  the  wealth  of  the  country,  ijboaT  the 
and  of  Ae  itlue  of  everj'  invention.  If  they  •^der*^'rj*"7* 
laboor  Mi*  productire-^tf  tbey  have  a  teodonqr  to  ,  ^'*"''' 
ndoeo  tho  ozdhiiiigoililo  «oltw  of  caninodiliai^  to 
render  tliooi  nme  corily  obtainable,  and  to  bring 
tbom  widiin  the  oomnmd  of  a  greater  portion  of 
society,  tiny  must  be  advantageous;  liar  i:'"  tVn  !r 
tendency  be  different,  tliey  must  as  certainly  be  dis- 
advantageous. ('on5ideretl  in  this  point  of  view,  that 
great  branch  of  the  science  of  Political  Economy 
which  treats  of  the  production  of  wealth,  will  be 
found  to  be  abundantly  simple,  and  easily  under* 
stood. 

Labour,  oooordiiig  aa  it  U  appUod  to  tlio  niicing 
of  raw  produce— to  tho  ftdiionwg  of  that  nnr  |iro- 

duce,  when  raised.  Into  articles  of  utility,  conve- 
nience, or  ornament — and  to  the  conveyance  of  raw 
and  wrought  produce  from  one  country  and  place  to 
another — is  said  to  be  agricdtaral,  manufacturing, 
or  commercial.  An  acquaintance  with  the  particu- 
lar processes,  and  most  advantageous  methods,  of 
applying  labour  in  each  of  theae  grand  departments 
of  industry,  forms  the  peculiar  aad  appropriate  Uudf ' 
of  the  agriculturist,  manofactarert  aMmerdMBti  It 
ia  not  conaiatciit  with  tho  oi^^of  the  poilitieil  eoo> 
nomiitto  aiMor  hto  tho  ilataOe  ofpaMcalac  bwi* 
BCMca  and  prolteieaiL  Ho  eoolnaa  Ithmelf  to  an 
invMt^ation  of  tli«  means  liy  whidi  laboor  in  gene> 
ral  m.iy  be  rendered  most  productive,  and  huw  i'n 
powers  may  be  increased  in  ail  the  deparlmcuts  of  • 
n' 


Sect.  U^Mean     wAteA  lie  Fraiwiniff  Fcmm'' 
of  Laiottr  «r$  McraMMt— AioirAto  ProMrte-- 
SXvmm      LtAaar^mAammdaUem  md  mi^^ 
mait%f<MfUL 

Hio  MM  carefeaa  and  Biattentire  obsemr  of  the  Mesas  by 
nrogTeaa  of  nanicind  from  poverty  to  affluence  mnst^bkb  ibe 

have  early  perceived,  that  there  are  <Ar«  circum- ^"^'Jf^]? 

i  '         .  ,     .  .  icat  of 

Stances  whose  conjoint  operation  is  necessary  to  sti-  tjtboatgisr 
mulate  and  m  ;  rn\e  the  productive  powers  of  indus-l 
tryj  and  in  the  nbgenoe  of  which  men  could  never 
have  emerged  from  barbarism.  The^i/,  and  most 
indispensable,  is  the  tecurily  of  property,  or  a  well- 
founded  cotiviction  in  the  mind  of  every  individual 
dint  ho  will  bo  aUowad  to  dttpoao  nt  piaaeore  of  the 


*  Bishop  Berkeley  entertained  very  just  opinions  respecting  the  source  of  wealtb.  In  his  Qfierut,  pul>> 
lished  in  1735,  he  asks,—  "  Whether  it  were  not  wrong  to  suppose  land  itself  to  be  wealtb  i  And  whether 
the  industry  of  the  people  is  not  first  to  be  considered,  aa  that  which  constitutes  wealth,  whicJn  inaki  =  i  vin 
land  and  sliver  to  be  wealth,  neither  of  which  would  have  any  value,  but  as  meaoa  and  laotives  to  industry  ? 

"  Whether,  in  the  wastes  of  America,  a  man  might  not  possess  tWCntJf  ndM aqttBO  of  Iflldf  nodyntwMk  • 
bia  dinner,  or  a  coat  to  hia  back." — Qfuritt,  Numbers  36  and  S9. 

WtMi  afterwarda  notice  Sir  WQliam  Petty 's  opinion  on  this  subject 

M.  8w  apponm  to  thinic  {Di$eomr$  PnUmuiaint  p.  97)  that  Oiuiani  was  the  flrtt  who  showed,  in  his  - 
tnatlM  2Mb  Jlfoacfa,  pohiiahcd  in  1750^  thnt  Inhoor  wan  the  nnJy  aouroe  of  wealth.   But  the  passages  we  • 
have  now  laid  before  the  reodor  proro  lh«  initMHnwimi  of  thie  opidoo.  Gnlinu  haa  cntared  into 
no  analmii  or  argument  to  prove  the  evffeetneti  ^hit  riatement ;  aad,  aa  it  appenff  ftosi  odwr  nnrti  of  Ua  • 

wor'-  ,  th  If  he  was  well  acquaint rr)  f  ith  Mr  Lurfee's  Trad/  oh  Monty,  a  suspicion  naturally  anM  dlOt  ho  ' 
had  seen  the  Essay  on  Civu  Covfr/imcur,  and  iJiat  he  was  really  indebted  to  it  for  a  laiowledgooflhia prill*  •" 
apip  Tliis  suspicion  derives  strength  from  the  circumstance  of  Galisni  being  still  IcH  niMn.|hMt  |lf .' 
Looke  of  the  rahie  of  tho  diacorery,— See  TraUaio  Delia  Moneta,  p.  99»  edia.  1780- 
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.security  of  fruitj  of  Ubour.  The  leeond  is  the  iiuroiiuction 
l*ropcrtY.       ejtcfiange  or  barter,  and  the  conAcquent  appro* 

^^^"''''^^  priatiOB  of  particular  individuals  to  particular  cai>. 
plojmntf*  And  tbe  third  is  the  accumulation  aod 
einploynieRt  of  tbe  produce  of  previous  labour,  iir»M 
It  IS  more  commonly  termed,  of  capital,  or  stock- 
All  the  iniprovcDieDts  that  have  ever  been  made,  or 
that  ever  can  bu  made,  in  the-  grcal  an  of  producing 
the  tiecc&.'^.irics,  comforts,  and  convenicncics  of  human 
life,  are  nil  re=rilvablc  into  the  more  judicious  md  mc- 
ccsstul  up'j  icjti  jn  of  one  or  more  of  those  means  of 
■timiUfttixiff  labour,  aod  adding  to  its  power.  To 
give  •  rairexpoaitioD  of  tbe  nature  and  inflaence  of 
each  would  far  exceed  the  limits  of  this  article ;  and 
we  must  content  ounelvei  with  such  obaervatioot  as 
may  aulllee  to  give  •  geoeiel  idw  of  Iheir  optra- 
Iton. 

s«ruTi7  of      Sbcubity  OF  Proi'T:«ty  Security  of  property 

Vtoftnj.  ig  ^  gfgt  most  iadiB|««u»abie  requi^te  to  laa 
prodnction  of  wealth.  Its  utilitv  in  this  respect 
M,  indeed*  m  otyvioiit  end  atriking,  that  it  has 
been  mote  or  leu  wepected  in  every  country, 
.Hill  ill  the  earliest  and  rudest  periods  of  society^ 
All  liiive  t)t«n  impressed  with  the  reasonableness 
cif  the  maxim  which  teaches  tluit  those  who  iow 
ougllt  U)  be  perroittcfl  to  reap — that  tJie  labour  of 
a  man's  body  and  the  work  ol"  his  hands  are  to 
be  oooaidered  as  exclusively  his  own.  No  t>avage 
hanle  baa  em  iMcn  diHorarad  in  which  the  prin- 
ciple of  meum  and  faNM  vaa  not  teeogniaed.  No* 
thing,  it  is  plani,  coidd  ever  tempt  any  one  lo  engage 
in  any  laborious  employment — he  would  neither 
domesticate  wild  animals,  nor  clear  and  cultivate  the 
'  ^i  Kund,  it',  ni\er  months  and  years  of"  toil,  ^vhcn  his 

tiocks  had  become  numerous^  and  his  harvests  were 
ripening  for  the  sickle,  a  stranger  were  to  bo  allowed 
to  rob  him  of  the  produce  of  hia  indus-try .  N  u  won- 
der, diereforc,  that  the  otiUlgr  of  aomc  general  regu- 
brtioBa,  which  c^boold  iecwSkto  every  iodividiMl  tba 
peaceable  enjoyment  of  thepvoduoe  he  had  nuied« 
nnd  of  the  ground  hii  Imd  cidtivated  aiid  improved, 
'  suggested  itself  to  the  first  legislators.    The  author 

fit' the  lH)ok  nC  Jol  1  1^1  -  those  who  removed  their 
newhbour'fl  land-marks  ut  lite  head  of  hut  of 
widkod  men  ;  and  some  of  the  earliest  profane  legis- 
latm  Bofajected  tboiie  who  were  guilty  of  this  oC> 
ftocetoecapiulpunislunent.  (Gogoel^  Dt  FOrigin 
dt*  iMXt  ^  Tom.    n.  30. 4to  ed.) 

Dr  Paley  baa  said  that  the  l«w  of  lile  brnf  ia  tbe 
Veil  foundation  of  the  right  of  property.  But  the 
obvious  ultiili/  of  securing  to  cad»  individual  Uie 
produce  svhich  has  been  raised  by  his  industry,  has 
undoubtedly  turuitx.!  the  it  resistible  reason  whidi  has 
induced  every  people  emerging  from  barbarism  to 
establish  this  right  Tbe  inatittitian  of  the  right  of 
property  is,  in  truth,  the  fbondation  on  wUdk  all  Ae 
other  institutions  of  society  rest.  Until  pnyatyhad 
been  publicly  guaranteed,  men  must  have  lodnd  on 
p:ich  other  as  enemies,  rather  than  as  iViends.  The 
itli£  uid  improvident  are  always  desirous  of  seizing  on 
the  PArningsofthe laborious  and  frugal ;  and,  if  tiny 
were  not  restrained  by  the  strong  arm  of  the  law — if 
they  were  permitted  to  prosecute  their  attacks,  they 
woald,  by  genentiqgmfiMliqgafhiacciuily,  effectual- 
ly check  hodi  nduaiiy  and  fnH  tfrt 


all  classes  to  the  aune  level  of  hopeless  miser}*  as^crar!  y  >^ 
thtnaaltm.  In  tniA,  tin  ■ecnrity  of  property  is  i''"p<''« 
even  move  naoanvy  to  aHmnnlBtian  ihao  it  la  ta^"*'''^ 
production.  No  man  ever  dhl  «r  em  will  dctay 

himself  an  immediate  gratification  when  it  is  within 
his  power,  unless  he  thinks,  that,  by  doing  so,  he 
has  a  fair  ])ro»|>ect  of  obtaining  a  greater  nc  eession 
of  conil'ortM  and  enjoyments,  or  of  avoiding  a  greater 
evil  at  soine  future  period.  Where  tbe  right  of  pro- 
perty is  vigilantly  protected,  mi  industrious  man, 
who  produces  as  much  by  one  day's  labour  as  is  suf- 
ficient to  him.  tine  deyi,  does  not  He  idin 
the  aecond  day,  but  aecundatae  die  eurplus  produc*. 
above  his  wants  as  a  capital  ;  the  increased  conse* 
quence  and  enjoyments  which  the  posaessitm  of  capU 
tal  brings  along  with  it,  being,  in  tlie  great  majority 
of  cases,  more  than  sufficient  to  couuterbahuuc  tJie 
desire  of  immediate  gratification.  But,  wherever  pro- 
perty is  insecure,  we  look  in  vaifi  for  the  operation 
of  theprinriple  ofacaimulation.  **  Itiaplaull||r-haU 
ter  for  us,"  is  than  the  invaiiaUa  iMigmpi  of  the  poo^ 
pie,  "  to  enjoy  'wdille  it  la  m  oar  wnrer,  than  to  ac- 
cumulate property  which  we  shall  not  be  permitted 
to  use,  and  which  will  cither  expo^  us  to  the  extor- 
tion  of  a  rapacious  govern  v. nit,  i  r  to  the  unre- 
strained depredations  of  those  who  exist  only  by  the 
_  plunder  of  their  more  industrious  ndKhbuurs." 

But  the  «ecurity  of  property  is  not  violated  merely 
when  a  man  is  deprived  of  the  power  of  peaceably 
enjoytqg  the£niita  of  his  industry ;  it  is  also  vidbta^ 
and  penaqw  bk  0  Blili  more  glaring  and  uiijust^aUc 
manner,  when  he  is  prevented  from  using  the  powers 
witJi  which  nature  has  endowed  him,  in  any  way, 
not  injurious  toothers,  that  he  considers  iiio>t  bcne- 
Hciul  ui  himself.  Of  all  tbe  species  of  property 
which  a  man  can  possp>f,  (he  Jacultia  of  hit  Mind 
end  the  ponfTM  hit  botfy  an  moat  particularly  bis 
ou  u,  lie  oo^tf  therefiMe,  to  be  permitted  to  enjoy, 
that  ii^  to  me  or  exert  these  powers  at  hiadiaOBetian. 
And  hence  the  right  of  property  is  as  much,  or 
more  infringed  upon,  when  s  man  is  interdicted  from 
engaging  in  a  particular  branch  of  business,  &a  it  is 
when  he  ii  forcibly  bereft,  of  the  property  he  had 
produced  and  accumulated.  Every  monopoly  which 
gives  to  a  few  individuals  the  exclusive  power  of  car-  , 
rying  on  certain  branches  of  industry,  is  thus,  in  fact* 
imtiniithetl  in  direct  violation  of  the  right  of  property 
of  ereiy  other  individual.  It  prevents  tiiem  from 
uiSng  their  BaMral  capocitiea  or  powers  in  the  maimer 
which  they  might  have  considered  best ;  and,  as 
every  man  who  in  uotaslavu  is  }ield,nn<l  justly  held, 
to  be  Ulc  best,  and,  indeed,  the  only  judge  of  what 
is  advantageous  for  himself^  the  principles  of  natural 
hiw  and  the  right  of  praptMy  are  both  subverted 
whcnheta«Kdudedfrom«iqr«B9loynent.^  In  like 
manner,  die  n^ht  of  proper^  ia  violaled  whenever 
any  re^ladon  is  made  to  force  on  mdividiial  to  cat- 
ploy  bu  labour  or  capital  in  a  particolar  way.  The 
property  of  i  1;  i.  Ilord  is  violated  when  he  is  com- 
pelled to  udu|>i  any  system  of  cultivation,  even  sup- 
])o^ing  it  to  be  really  preferable  to  that  which  he  was 
previously  following.  The  property  of  the  capital- 
ist is  violate<l  when  he  is  obliged  to  accept  a  partktl* 
lar  sateoC  intneeat  liar  hia..  ■toch.  and  the  proMfty 
<f  A*.  hhwMT  i*  nahliil  wfaipmr  1m  ia  obhgad 
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lifftctt  of 
lAMCUril}. 


?«uTin  o(  to  bcteke  hinudf,  in  preferenc*,  to  any  particular 
'J!.' — '' '  occupetion. 

The  font  aoil,  tfae  finest  climate,  and  the  fineit 
ilitaUcctiial  powera,  can  prevent  bo  people  from  be> 
coming  barbaroua,  poor,  and  miaenUej  if  tb^  have 
the  miafortune  to  be  subjected  to  a  gomrnncnt 
■which  does  "ot  respect  the  riirlit  of  property.  This 
u  llie greatest  ot' all  calnmitien.  The  rava;,'es  oi'dvil 
war,  of  pestilence,  and  ot"  fnniine,  tuny  be  repnirix!  ; 
but  nothing  can  enable  a  nation  to  contend  aij.Tiiist 
the  deadly  influence  of  an  c>t.ibli.HlKd  --yHtem  of  ^  io- 
lence  and  rapine.  It  is  the  want  of  security — the 
want  ef  any  lively  and  well-founded  expectation  of 
being  permittad  IM7  to  diifraae  of  the  fhiita  of  tbeir 
biduitoT,  tbat  ia  tbe  princiMl  caiia«  of  tbevntdial 
ilBleer  ibaOttooiandoinamna  at  dia  maoit  day. 
Hit  waa  of  the  decline  of  fndmn^  andTarta  in  En* 
Tope  during  the  middle  nges.  When  the  Turkish 
conq<icrors  overran  those  fertile  and  beautiful  coun- 
tries in  which  they  are  still  permitted  to  encimp,  tliey 
parcelled  thcin  among  their  followers,  on  eo:idi- 
tion  of  their  |>crformiiig  certain  milit.iry  services, 
on  a  plan  corresponding,  in  many  important  par- 
ticuJars,  to  the  ftodal  lyetem  of  our  ancestors. 
-But  tiieae  pwatilioiw  are  not  hercdiiar}-.  They 
4l»  tM  dticeod  l»  the  children  or  legateea  of  the 
,  bu^  on  bia  dattb,  revert  to  th^ 
AmoBff  dia  oeeaptoa  of  land  in  Tnrkmr 


theterare,  no  tbouglst  of  fbturity.  No 
one  can  fSsel  any  intereat  about  the  prosperity  of 
an  unknown  snccesaor :  and  no  one  e\  er  executes 
any  irnprovement  of  which  he  doi-s  not  expect  to  be 
al>lr  to  r  iL|i  .ill  flie  ativnntage  during  his  own  life. 
TJii-1  i-j  aiisigne<l  by  I.adv  VS  ortley  Moctagiie  as 
tlie  Cniuie  ■why  the  Ttirks  are  so  extremely  careless 
about  their  hoosea.  They  never  construct  thetn  of 
•olid  or  doraUe  materkla.  And  it  would  be  a  gra- 
tificatian  to  tbcm  to  be  asanred  that  they  would  fall 
to  pieces  the  momaBt  after  they  bad  breathed  th^ 
-laaL  UndarlbiaiBiaaNMe  goveroMM  tba]palMBB 
haw  been  dianged  bico  cottages,  and  die  cities  into 
■villages.  The  long  continued  want  of  security  has 
extinguished  the  very  smrit  of  industry,  aud  destroy- 
ed not  only  the  poNver,  bataviBtba  deaii*  toanciige 

from  barbarism. 

Hud  it  been  possible  for  arbitrarv  jHiwer  to  profit 
by  the  lessons  of  experience,  it  must  long  since  have 
perceived  that  its  own  wealth,  as  well  as  tlie  wealth 
of  its  subjects,  would  be  moat  effectually  praoioted 
1^  maintaining  ibaiHefalabaity  of  property.  Wen 
1>uidA  Mwvnaift  «B  aalaUiah  «  vMbtt  oik 
«em  ofpdUea^aeimtf  each  faiAlviihnl  the  «n. 
restricted  power  of  disposing  of  the  fruits  of  his  la- 
boor — and  to  substitute  a  regular  pkn  of  taxation  in 
the  place  of  the  present  odious  sj-stem  of  extortion  and 
tyranny, industry wonldrerive,  &-«pital  and  population 
^^  (>i:id  be  augmented,  and  rooderatc  duties,  imposed 
on  a  few  articles  in  geaeral  demand,  would  bring  a 
ranch  larger  sum  into  the  coffers  of  the  treasury  than 
«U  tbat  ia  now  obtained  by  fiaree  and  riolenoe.  TIm 
aMtadpuHiebaidam  to  vUcli  Ifae  Tnto  aw  anb- 


jected  are  light  when  compared  witli  thoee  imposed  Sc^utiif  of 
on  the  lilnglish,  the  Hollanders,  or  the  French.  But  ^<;^ 
the  latter  know  that  when  they  have  paid  the  taxes  ' 
doe  to  guvonment,  they  will  be  permitted  peaceably 
'to  enjoy  or  to  aeeuninlato  the  lemaindrr  of  their 
eanungi;  irbcreae  the  Tnrk  baa  no  laeiirity  but 
tbat  the  next  moment  after  be  has  paid  his  :«tate<i 
contTibtition,  the  Pacha,  or  one  of  his  satellites,  may 
trip  him  of  every  atliiicional  fhrthing  he  possesses! 
.Security  is  tlie  foundation — the  principal  element  in 
every  well  digested  system  of  finance.  When  main- 
tained inviolate,  it  eiiubles  a  country  to  support, 
without  much  difliculty,  a  very  heavy  lood  of  taxes  ; 
but  where  there  is  no  security — where  property  is  a 
prey  to  rapine  and  spoliation — ^to  the  attacks  of  the 
needy,  ^  powerful,  or  the  profligate— tbe  amaUeet 
bordlena  are  justly  regarded  as  oppreavve,  and  nni- 
fomdv  eaeeed  the  meana  of  tbe  inpoferiahed  and 
spiritfefs  inhabitant. 

The  .Tews  li.ive  been  supposed  to  afford  an  in- si dis 
st-»ncp  of  a  people,  whose  property  has  been  long 
ex])o?ed  to  an  a'lnio-i  unintcrrupte<l  series  of  attacks, 
iuul  who  have,  notwitlistanding,  continued  to  be 
rich  and  industrious.  But  when  rightly  examined, 
it  will  be  found  that  tbe  case  of  the  Jewa  forma  no 
exception  to  the  general  rule.  The  absurd  pro* 
judioes  with  whicli  the  Jewa  bare  been  almost  uni- 
versally regarded,  long  prevented  thenr  acquiring 
any  property  in  land,  UA  hatra  e«dnded  tlicni  flmn 
participating  in  the  benefits  derived  (Wmi  die  chari- 
table institutions  of  the  diflTercnt  ■  i  iritries  Hinotig 
which  they  are  scattered.  Ilimuj<,  thercfurc,  uu 
adventitious  support  on  whiih  to  ilepend,  in  the 
event  of  their  beeoming  inlinn  or  destitiifp,  they 
had  a  powerful  adilitional  motive  to  ►ave  .ind  accu- 
mulate; and  being  excluded  from  agricnUnTe,  they 
were  of  oeeeMifyoompeUed  to  addict  to   ,  jves,  ia 

Cference,  to  ooannetc&  III  an  ue  when  the  pro- 
ion  of.  a  metdiant  waa  RlierBl^  bwked  npon  ai 
awnelhing  aMoa  and  aordiq»  and  when,  of  course, 
fbey  had  eonpantively  IHde  oom^ketition,  they  must 
have  ni.idc  considerable  profit;  but  these  have 
been  very  greatly  exaggerated.  It  was  natural  that 
those  who  were  indebted  to  the  Jews  should  repre- 
sent their  gains  as  enormous;  for  this  intluned  the 
existing  prejudices  against  them,  aiul  afforded  a 
miserable  pretext  for  defrauding  them  uf  their  just 
claims,  'l^ere  are  a  few  rich  Jews  in  most  of  the  liurge 
cities  of  Europe ;  but  the  majority  of  that  race  have 
ever  been,  and  still  are,  as  poor  as  their  nagfabonn; 

L«t  us  not»  thercfbre,  deoane  nnrnlraa  by  tuf^ 
posing  diat  it  i«  poasiUe  tar  any  nation  or  any  peo- 
ple to  emerge  from  barbarisni,  or  to  become  wealtin-, 
populous,  and  civiliaed,  withotit  tlie  security  ol'  pro- 
l>erty.  Frwn  whatever  point  of  the  political  eom- 
[Miss  we  may  set  out,  this  is  the  principle  to  which 
we  must  cotnc  at  last-  Security  i.s  indisjiensably  ne- 
cessary to  the  successful  exertion  of  the  powers  of 
industry.  Where  it  is  wanting^  ithidDiatoeX|Wet 
eitber  ridiea  or  <trfliaation.* 

of  nmiMnu 


*  "  Ca  n'eat  que  la  ou  lea  proprietis  aont  oMur^s,  ou  I'emploi  dea  capitaux  est  abandflant  ■>  dloiK  d« 
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Stcufitjrcf  have  made  an  ofagectioii  to  the  institution  ui  Utc 
Piopcity.  right  of  property,  which  has  been,  in  some  mea- 
'  sure,  Htnctioned  by  th«  authority  of  the,  Marquiii 
Beccaria.*  They  allow  that  the  leairily  of  propcr- 
-tjr  ia  advttitiifeotta  fw  those  who  posnot  it;  but 
Wf  cdntaidt  that  it  ia  diaadvaotageoui  for  thote 
who  are  poor  and  destitute.  It  ttu  oaadaBMd, 
they  aflinn,  the  greater  portion  of  mankind  to  a 
state  of  niii^ery,  and  has  provided  for  the  i  xaltation 
of  the  few  by  the  deprejwioo  of  tlie  miwy  !  Tiie 
gophistry  of  this  rejtsoning  i:<  so  apparent,  as  lurdly 
to  require  to  be  pointed  out.  The  right  of  proper* 
W  hiu  not  made  poverlv,  but  it  has  inade  wealth. 
.PravioiH  to  die  mrtitittwn  of  thia  risfat,  thoae  na- 
-tioot  wUdi  on  noir  moit  anliwil^  wtce  amk  to 
the  same  level  of  wtatdwdnw  and  misery  as  the 
savages  of  New  Holland  and  KaRitschaUdca.  All 
.classes  have  been  beiiefite<l  by  this  chimire  :  nrid  it 
IS  mere  errt^r  and  ih'hi^iun  tu  i>uppoi>i!  tluit  Uie  rich 
have  been  benefited  at  the  expence  of  the  poor. 
The  institution  of  the  right  of  property  gives  no  ad- 
vantage to  any  otie  man  over  any  other  man.  It 
,d«al«  ont  jufltke  impirtialljr  to  alL  li  doea  not  iajr> 
labour,  and  I  will  iwirard  yoa;  bnt  itaqra,  <*  Mour, 
and  I  shall  take  care  that  none  shall  be  permitted  io 
rob  ifOtt  of  the  produce  of  your  exertions."  The  in- 
stitutioii  of  the  right  of  property  has  not  made  all 
meo  rich,  because  it  couW  not  make  mW  men  f  rugal 
and  induatriout.  But  it  lia^  done  more  than  all  the 
other  institutions  of  aociaty  put  tt^^her  to  produoa 
this  effect.  It  is  not,  it  baa  beea  aometimes  igiie« 
<i«ntiy  or  knaviaUy  repwaawted, «  bulwark  thiowii 
up  to  pmeet  and  aecure  tho  proper^  of  •  km 
vourites  of  fortune.  It  is  a  rampart  raised  by  so- 
ciety against  its  common  enemies — against  rapine 
and  violence,  iilutulLr  uiid  oppression.  Wiiliout  it* 
protectioQ,  the  rich  man  »'ou1d  become  pour,  and 
tlie  poor  man  would  nL-\  tr  be  abit-  to  become  rich — 
.all  would  aink  to  the  muue  bottomless  abyss  of  bar* 
boriam  and  poverty.  "  It  i&  the  security  of  pro- 
pcitjr/*  to  me  tbo  juat  and  findUe  eipreaaiont  of 
a  profixmd  writer,  "  that  haa  overeome  the  na- 
tural averRioti  of  man  to  labour,  that  has  given 
ilim  the  empire  of  tlie  earth,  tliat  lias  given  liim  a 
fixed  and  permanent  residence,  Uiat  lias  implanted 
in  iiis  breast  the  luve  oi'  his  country  and  of  posterity. 
To  enjoy  immediately — to  enjoy  without  labour,  is 
the  nattu^  inclination  of  every  man.  This  indina* 
^iOD  must  be  restrained;  for  its  obvious  tendency  is 
to  am  all  tboae  who  hare  aothlM  mainat  thoae  who 
have  aamidiing.  The  law  nliid 
cUnatioq,  and  whieh  aeeurea  to  die ! 


dual  the  quift  enjoyment  ot  tiit  tVuiU  of  liii.  industry, a«emity  »f 
is  tile  most  Kplenaid  achievement  of  legislative  wIh-  ^"'P"^^^ 
dom — the  noblest  triunuth  of  which  hnmanity  has  to  ~   '  " 
boast^  '^BaBdien^  Tmtt  i$  ImUMmi,  Tone  II. 
p.  37  )  ♦  , 

Division  or  Lasoor.— The  diviiioa  'of  lebour  Diyinoo  of 
natunlly  dividea  itaelf  into  two  separate  branches ; —  ^ 
XUt  The  diviflion  of  labour  among  individuals ;  and 
ttk  Ita  division  among  nations. 

J.  Individual  Divwiow  nf  Lahourv—The,  tlivi- 
sion  of  lulxjur  can  only  be  imperfectly  introdu- 
ced in  rude  societies,  and  thinly  peopled  coim- 
tries.  But  in  every  state  of  society-.^  the  rudest, 
as  well  as  in  the  nuMt  unproved — -we  can  trace  the 
operation  and  afinto  of  wis  priuuple.  The  variotu 
phjaical  powent  takim,  and  wnpanakiea  with  whi» 
men  are  endowed,  naturally  fit  them  for  different  oc- 
cupations ;  and  a  regard  to  mutual  interest  and  con- 
veniciuu.'  necessarily  leads  them,  at  a  very  early  pf - 
rio«l,  to  establish  a  system  of  barter  and  a  separation 
of  employments.  Each  individual  finds  that  he  can 
obtaiu  a  greater  quantity  of  all  sorts  of  commodities 
Jiy  devoting  himself  to  some  p»«Ki't»r  buaioca^and 
caduiiging  hia  surplus  prodaee  fie*  Mcb  parte  of  the 
psodnce  of  other  people's  labour  as  be  may  have  oc- 
eatton  fbr  and  they  may  be  disposed  to  part  with, 
than  If  he  had  attempted  directly  to  ])roduce  idl  the 
ariiik-s  which  he  consumwi.  As  society  advances, 
tliis  (liviMor.  becomes  mure  and  more  extended. 
In  process  of  time,  one  mau  beoomea  a  taimer,  or 
dniaar  of  skins ;  another, «  sboenuker;  « Ihizd^  e 
weaver  ;  a  fourth,  •  h«n»4irpealar ;  a  fifth,  a 
smith,  «id  80  oo.  EadtendeaToura  tocnltiyatoand 
bring  to  perfection  whatever  talent  or  genius  hr  mnv 
possess  for  the  species  of  industry  in  which  he  is  em- 
ployed. The  national  wcaltJi  and  the  comforts  of  all 
cla<isfs  are,  in  consequence,  prodigiously  augmented. 
In  a  country  wiiurc  the  division  of  labour  has  been 
carried  to  a  coiuuderable  extent,  agriculturists  are  not 
obliged  to  spend  their  time  in  clumsy  attempts  to 
roanufecture  their,  own  produce  j  and  BHUiufacturers 
oeaae  to  intemt  dienuelyeB  about  the  raising  of 
com  and  the  fattening  of  t:;uli .  The  fn;i!;t\  of  ex- 
changing  is  tlie  vivifying  pruicipic  ui  iuduaU).  It 
stimulates  agriculturista  to  adopt  tlie  best  system  of 
cultivation  and  to  raise  the  largest  crops,  because  it 
enables  them  to  exchange  whatever  portion  of  the 
produce  of  tbeir  landa  exceeds  their  own  wanta  fiir 
other  coimnflditiaa  sonducing  to  their  comlhrte  and 
eigajm^nta  j  moi  it  ««n]ij  atioiulates  manufiMtar« 
era  and  meduuite  to  nonaaae  the  quantity  and  to 
Ae  qaalftyef  dieirfaod^dM  tfaegraa^f 


Ceux  qui  U's  possedent ;  cc  n'est  que  la  dis-je,  que  les  particuliers  seront  encourag4a  i  fO  aoumettre  aux 
prijrations  les  plus  dures  pour  compenser  par  leurs  (pargnes  lea  retards  que  la  proi\ision  du  gouvememeot 
pent  apporter  aux  progr6s  de  la  ricbesse  national.  Si  rAngletam^  toalgrd  ses  guerres  ruineobes,  est  par> 
venue  h  un  haut  dc^grd  d'opulenoe ;  si  malgrd  lea  contributiooa  enomea  deal  le  penple  y  «t  cbaigj^  aoD 
capital  est  pourtant  acerae  dana  le  silence  par  I'economie  des  paittCttlieM,  fl  ne  fiuit  atteglntr  omUMi  ttit'a. 
Id  liberty  des  personnes  et  ^  la  tun  tt  des  propriety's  qui  y  regnent,  plus  que  dans  acuQ  iVtca  pi^  da  ffin*^ 
rope,  la  Suisjie  exceptc."    (Storch,  Tnuh-  d'Econcmir  J'oliiique.  Tom.  I.  p.  317  ) 

_*  Speaking  of  theft,  Beccaria  calls  it,  "  II  deliUo  di  quella  infelice  parte  di  uomiui,  acui  il  dirilto  dt  pru- 
^iefd  ^errib'Ue,  e/orte  «««  iwu$tarii>  diritlo),  non  ha  latciaio,  che  una  Hudauiiitensa." — Dei  Dclitli  e  deUe 
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Diruion  at  dautbj  be  eiuibled  tooktain  a  jn«Uar  Mppl^  of  raw 
i^tmir.    nroduce.   A  ^tpirit  of  industry  i«  thw  wuvcanally 
iUAiMMl;  and  diM  untliy  and  Inguor,  wJudi  M 
dtaracterutie  of  «  nide  Mste  of  aocwty,  entinly  d»> 

appear. 

but  it  in  not  the  more  facility  of  exchanginf(,  or 
tJic  circLiiiistancc  of  buiiig  hIjK-  \  >  Ivirtcr  tile  surplus 
produtt.'  uf  i>wu  kbuur  iur  such  jHirta  of  th««ur> 
plus  produce  of  <>tlter  people's  lalMur,  m  wf  may 
he  de»ir«)us  of  obtuiiing  and  tiiey  may  ckouise  to 
part  with,  that  renders  the  tepanitiuii  of  employ- 
Bents  of  such  signal  advautag«*  'I'he  introduction 
0k'  barter  and  the  <livi»ion  of  labour  not  onl^  enables 
indiTidiul  to  betak*  hinueif  iti  pretereaoe  to 
dioM  dcpntiDOM*  whidi  mit  bit  tMte  and  dupoiU 
tioii,  but  it  makes  a  pomtive  and  a  Ufge  MUttkn  to 
(he  cAeacy  of  his  powers,  and  eiubles  him  to  pn>> 
iliicp  .1  inufli  frruHttT  t|iiaiuit_v  of  commodities  thnn 
Lb  ttiuU  tuiN  e  done  kuJ  lie  oiiiiiyed  indiscriminately 
lit  difiereut  rnii)!ii\  nuiits.  Or  Smith,  who  has  trt-.u- 
ed  this  subject  in  tlie  iiKi-t  in,i>terly  manner,  hiis 
classed  the  circumstanct-s  whith  coii>i>;re  to  increaiHS 
the  productire  powers  of  industry,  when  labour  is 
dindodi  ctodsr  the  following  heads : — FirU,  To  the 
iDCiMM  of  the  akiU  and  dexterity  of  every  particu- 
lar workoian ;  teenul,  to  the  aaving  of  time,  which  is 
c<mnioaly  kit  in  pavsiiw  firom  one  particular  cna* 
ployment  to  another ;  and,  Mini/,  to  thocircoiiMtanoe 
oi*  the  division  of  em ploymenta  having  a  tendency  to 
facilitate  the  invention  of  nuchinea  and  of  proOBHies 
for  itliridt^ingand  saving  labour.  We  ihall  make  • 
few  ob^i  rv  fttioiH  on  eat'li  of  these  heads. 
^  ^  _  1a/,  iti'.ipcchiti;  the  impiorfmenl  of  Ine  illU  and 

JjJjJJJJ*,!^*  dtjcltriit/  of  ihe  lalmmer,  it  is  sufficiently  plain  tiiat 
Skill  and  when  a  person's  whole  attention  is  devoted  to  one 
r>cxtrritY  of  branch  of  biuincaa,  when  all  the  euergica  of  liia 
the  workp  nyad  and  die  |Mwrer«  of  his  body  are  uiMte  i»cod< 
VKfge,  aa  it  were,  to  a  single  point,  he  miut  attain 
to  a  <fegre<e  of  proficiency  in  Uiat  particular  bfineb, 
to  which  DO  individual  engaged  io  a  variety  of  occu- 
pations can  be  expected  to  reach.  A  peculiar  play  of 

tilt'  ij^ilstlf^i,  or  stei^ht  o/  htfiJ,  i>  iK'Cfssarv  to  prr- 
forra  tliL-  !>ini|)lcHl  o|H_rati<>ii  la  the  bubt  and  most  t'x- 
peditiou'i  uKiniu  r  ;  iind  tlii--  inn  only  bo  :ic'i|iiiryd  l)v 
iiabitu:ii  and  (  i>nstuiit  piHcttcc.  Dr  Smith  has  given 
a  strikin^^  cxiua)jk',  m  ttic  caMi  of  the  nail  toambl^ 
tiirer,  of  the  extreme  difference  between  troiniiig  a 
wnrkman  to  the  precise  occupation  in  which  he  is  to 
he  employed,  and  trainiBc  him  to  aainnilar  and  close, 
ly  allied  occupatkn.  **  A  canunon  amith,''  says  he, 
who^  tboit^  aocoatomtd  to  handle  the  hammer, 
haa  never  been  used  to  make  nails,  if,  upon  some 

particular  oif,i"iion,  be  is  obligeil  to  Hltonij/t  It.  will 
scarce,  1  am  as^sured,  be  able  to  make  abuvc  twu 
or  tliree  hundreil  nails  in  a  day,  and  Uuise  very 
bad  ones.  A  smith  who  lias  been  acniHtomed  to 
Blake  nails,  but  whose  sole  or  principitl  iui-iiu'^-^  iia'* 
Dot  been  that  of  a  nailer,  con  seldom.,  with  his  utaxwt 
diligence,  make  more  than  eight  hundred  Of  *  tlMU> 
Hnd  nail*  in  a  day.  But  i  liave  aaan  aeveral  boya 
under  twenty  yean  of  eg*,  who  had  never  cimeiaed 
any  other  trade  but  that  of  makiu  naila,  who,  when 
they  exerted  themselves,  cmild  make,  each  of  tliem, 

upwards  of  lu>0  t/.OUUKi'l  ihr  :  i;,;  '  m, 

day     or  nearly  three  times  ti>c  nuiub4X  ul  the  suuUt 
VOh  yU  PAKT  u 
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who  had  been  aoemtoined  to  make  them,  but  who  DnUion  nf 
was  not  entirely  devoted  to  that  particular  bnsineas  I 

llic  effect  of  the  division  of  Ubout  in  prevenb»i|^**Sp*' 
ing  that  natta  eftimt  in  wpt  i/r- /;  om  o»e  cmi>l„tfment^^ 
le  molAcr',  which  must  alwi>\s  Yil,,-  yln-,,.  v.Un  m 
individual  is  engaged  in  diu-r.  m  o> ,  iip^.tli-.i-.  In 

even  more  obvuui-!  tri;in  tin-  ;idv.ii::.;;'o  d>:liv«.-d 
frouj  tile  iuiproniiieut  oi  the  skiii  ana  d.Mrrity  of 
tJiL-  l.iboiircP.  When  the  same  individu  il  t.  rric« 
on  uitlerent  employments  in  diHin  nt  iind  perhapa 
distant  place*,  and  with  diirermt  sets  of  tools,  it  it 
l>lniiily  iroposaiblc  he  can  avoid  losing  a  conaidorable 
l^urtjon  of  time  in  passing  between  them,  if  thedif. 
fercnt  businesaes  in  whidl  a  labourer  iato  be  engxig- 
ed  could  be  carried  on  in  the  fame  work.shop,  die 
kaa  of  time  would  he  less,  but  even  in  Uiat  case  it 
wottld  he  considfrable.  "  A  man, "  as  Dr  Smith 
has  jii>!ly  u!isi.-\td,  "  commonly  saunters  .i  Ijt.f  in 
chBM;.;in;;  I'lom  wuf  business  to  another.  Whtii  be 
ijist  li.^.iis  111,  \i,,ik,  he  is  seldom  keen  or  hearty; 
li!.-.  inmd  is  ^d^d  not  to  go  along  with  it,  and  for 
M-nir  tiir.c-  he  rylher  trifles  tlian  applies  himself  in 
giHiil  tamest.  'J'he  habit  of  sauntering  and  of  iudo* 
lent  and  careless  application,  which  ii  naturally^  ot 
rather  necessarily  acquired  by  every  country  work* 
man,  who  i^  obliged  to  diangie  hia  work  and  hia 
tools  every  half  hour,  and  to  apply  band  in  work- 
ing different  ways  almost  e\ery  day  of  his  life,  ren- 
ders him  almost  always  slothful  ^ind  1  /y.  :uid  inca- 
pable of  any  rigorous  applicatitm,  t  vi  n  'mi  tin  ni.^s-l 
pressing  occasion.  Indi jH'iidL-i-t,  liurctorr.  ui'  his 
deficiency  in  point  ol'  <Ic  .\t<  rit  \ ,  this  cause  alone  must 
ul«;iy.s  ifdmc  coiisidcrahiy  the  ipiantlty  of  work 
wliicii  he  IS  capable  of  pert  orniijtg." — {Wealth  of  Sa- 
lions,  1.  p.  14^) 

3d,  Wtti)  regard  to  the  eiTeGtof  th«  diviiion  of  em-  Pacaiutri 
ploymenUin^ac(/t<aftHf  lie  ixvaitim  of  maehhet,^' '"J^'i- 
ami  fr«eettet  /«r  atriJ^ anJtavixj;  la bo»r,  it  is  ob-  Ta-i 
VH»a  that  thoae  engaged  in  any  bnmch  of  industry 
BUaC  be  more  likely  to  diMovi-r  f.i.sicr  .ind  nudier 
inethada  for  carrying  it  oi!,  wlicn  ihc  u  h.ih- j.tt(  n- 
tiou  of  their  raind-  !•>  di-voti  d  < m;  IumwIv  to  it,  tlnin 
)1  il  were  dissipati-d  mnuiig  a  variety  oi  objects,  liut 
It  is  ft  mistakL  to  Mippose,  as  has  been  sometimes 
done,  tlutit  is  only  the  inventive  genius  of  workmen 
unJ  «rtificers  that  is  nhettixl  and  improved  by  the 
division  of  labour.  As  society  advancea,  the  study 
of  particular  branches  of  science  and  of  philosophy 
beconee  the  principal  or  aole  occnpatioR  of  the  moat 
injfeniooa  men.  Chcmiitry  b«rnmes  a  distinct 
acwuet  from  natural  philoeophy  ;  tl.c  phy.Mc.i!  :<',tro. 
nmner  aeparatet  bimielf  from  the  .-i^troixiniicil  ob- 
"  ■"' the  iHilitical  ecoijoiuist  lidiu  ihi-  |Hiliticirin, 


;ind  tnL-li  Tnedit»itin;j  exi 


luMM  !y,or  principally, on  his 


IHHiiiur  di  ii;.rtnuiLt  of  .-l  ii  im-,  attains  toadegree  of 
])i  o;kit:i.c  y  and  t'\[K  .-tncsg  in  it  to  which  the  general 
ci  hohir  scldoRi  or  ^c'^er  Machca.  And  hence,  in  la- 
bouring to  promote  our  own  end^  we  all  neoeHarily 
adopt  that  precise  course  whidi  iamoitadvanhtfcoua 
to  all.  Lil^  the  different  parts  of  a  wclle(matniet< 
ti  engine,  die  hdiabitanu  of  a  civiliaed  oeuutiy  m 
•llniatuany  dependent  on,  and  ronnccted  with,  each 
Other.  Without  any  previous  concert,  .wd  obeymg 
.  I'.p  powerful  and  steady  nninii'^eol  tLll  intirt-st, 
liity  uuiversaUy  ooiu|»ire  to  the  same  great  end,  and 
Jih 
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OHWtB  tf  aMBtrfbtttt  ctdi  n  dwir  vwpaetive  iphere  to 
the  gnatHt  pomible  tupply  of ! 
'  convenienctc*,  and  enjoy uientt. 

OivWna  of  But  it  is  necessary  lo  obticrve,  that  tlie  »;1  •  nt  if'ea 
Labeur  Li-  d^ived  from  tliu  division  <if  labour,  ihouph  they  may 
thc^Kiuni        '""^  '**  )''^''''^'">'  P"j"yp<'  '"  tvery  coun- 

vfdwUHb  t'T  "t*^  of  society,  caii  only  be  cirricd  to  th«r 
hall  full  extent,  wtme  there  is  a  grwit  pow  er  of  rxcliang- 
ing,  or  aa  txientive  market.  There  are  an  infinite 
variety  of  imploynients  which  cannot  be  aeparately 
eutwi  «D  out  of  tho  pnciiict*  of  a  hurge  aty  ;  mit 
in  all  tuet,  die  diTiiiaii  •beoooiM  jait  lo  nm^  tta 
mm  perftct;,  aocardbi^  aa  tfw  doaand  ftr  Ike  pro- 
dnoe  of  the  worknen  it  ntcvded.  ft  U  itated  by 
Dr  Smith  that  ten  ',ibi;i;i'i-rs  ctn])loycd  in  different 
'  departinciils  in  a  piii    iiiami factory  can  produce 

4fi,Oo<i  pin*  a  day ;  but  it  is  evident  that  if  the  dc- 
maiid  was  not  •ufficiently  rxteusivc  to  take  off  thin 
quantity,  it  would  be  impossible  to  cnrry  the  division 
00  fiur.  The  aaixie  princi|»le  holds  good  in  every 
A  cotton  mill  could  not  be  eomtracted  in  a 
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■mH  oumtgy  whidi  had  no  inteiGouno  wttb  Hi 
n^fhboan.  Tin  daaadd  and  oompethion  of  B«« 
rape  and  Anerim  haa  been  naeeaanr  to  carry  the 


niannlhcturea  of  GIm^ow,  MaixlMtn',  and  Btrmhif- 

haio,  to  their  priM'Ut  state  of  imi)rovciiient. 

The  eflTects  of  the  division  of  labour  in  increjising 
tlie  (jujinlity  and  jHTfi  ction  of  the  products  of  in- 
dustry liave  Itren  noticed  by  wvi  r;il  of  the  writers 
who  pretf  (led  Or  Smith,  and  ps|)c'cinlly  by  Mr  Har- 
ria  sDd  M.  Tnr^mt.    Rut  neither  of  ihew  writers 
have  done  what  I)r  Smitli  did.    None  of  them  have 
lUJy  analysed  and  exhibited  its  various  effects ;  and 
none  of  tnem  ha^e  diowB  that  the  power  of  engag- 
ing in  diflercmt  employiacnt*  depended  on  the jw«»r 
qfticJutnpirig ;  and  that,  eoneeqdentIj,dieednnf^|ce 
derived  from  the  division  of  labour  were  necessarily 
dependent  on,  and  regulated  by,  tlie  extent  of  the 
market.     This  is  n  principle  of  very  great  import- 
ance, and  by  establishing  it  Dr  Smith  shed  n  new- 
light  on  die  whole  science,  and  laid  the  foundation 
of  many  important  practical  conclusions.    "  Pr6- 
sentte  deeettc  maniere,"  »ay»  M.  Storch,  "  I'idfe  de 
la  diviaion  du  travail  ^it  absolumeut  nenve ;  et 
I'eAt  qa*cOe  a  fait  sur  les  contemporuns  de  Smith, 
pmwebimqa'dlefetoitfMlenentponreux.  Telle 
qn'oHe  se  tronve  itidlqtiCe  done  let  pMsages  que  je 
viens  de  citer,  elle  n'a  fait  aucune  impression.  Dc- 
▼elopptc  par  Smith,  cctt«  idee  a  d'abord  saiti  tons 
•es  lecteurK  ;  tons  en  ont  senti  la  verity  et  I'import- 
ance ;  et  cela  suffit  pour  lui  eu  assurer  tout  I'hon- 
neur,  lor«  iDilnie  q>u-  son  genie  alt  etc  guide  par  les 
indications  de  ses  devanciers." — (Tome  Vi.  p.  10.) 
Tfnitorial        2-  Territorial   Divi*ion   of  Labour,  or  Com- 
MfwoQof  mere*. — Besides  that  sort  of  division  of  laboor 
which  enables  each  individual  hi  a  Umited  aoeie^to 
emtfne  hiniMlf  to  a  pattictthv  emplogrBMn^  there  b 
ettodber  end  moot  important  hfaiicih  of  the  divfekiii 
of  labour,  which  not  only  enables  particular  Indivi- 
duals,  btit  the  inhabitants  of  entire  districts,  and 
even  natiorM  to  .vUlict  themselves  in  preference  to 
certain  braiitht-o  of  industry.    It  is  on  this  territo- 
rial divisiut  of  labour,  if  we  may  so  term  it,  that  the 
conuneroe  which  it  carried  on  between  diiinrent  dit- 
«f  Hm  MBP 
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of  productioi^  of  dilfcniiit  dietricts  of 
an  extineivie  omintry,  fit  dwm  ftr  being  qipropriaU , 

e<l  in  preference  to  (  i  r:  iln  vpecies  of  industry.  A 
district  »ilere  coal  is  ubujidunt,  Mhich  has  an  easy 
aci  1-^  t  1  the  ocean,  and  a  considerable  r, ni;iiLarnl  of 
intirnai  navigation,  is  tlie  natural  M*at  of  manufac- 
ture*. \\'heat  and  other  species  t>f  grain  are  the 
proper  products  of  rich  arable  soils  ;  and  cattle,  af< 
ter  being  reared  in  roountainaus  districts,  are  moat 
advantageously  fattened  in  meadow  and  low  / 
Nothing  is  mmre  obvioat  dian'llial  fiut ' 
of  theia  diftmnt  dialriel%  by  ananidjr  <  _ 
thanadfca  to  the  pettieidar  bvanchee  of  mdnstry  fiir 
the  tnocCMful  prosecution  of  which  they  hr>vp  -otno 
peculiar  iM/iira/  capability,  muA  protluce  an  uduiitc- 
ly  greaU  r  quantity  of  useAU  and  agrefable  commo- 
dities than  they  could  do  were  they  to  devote  Uleir 
labour  indiscriminately  to  every  different  employ- 
ment. It  is  impoasibiu  to  doubt  tliat  vastly  mora 
manufactured  goods,  more  com,  and  more  cattle, 
are  produced  by  the  inhabitants  of  Glasgow,  of  the 
Carse  of  Cowrie,  and  of  Argyle^re,  respectively 
wmfinii^  themwlvei  to  nianufiMtnK%  asneallai% 
and  the  Ruriiif  of  cattle,  than  if  each  endeavnotwd 
directly  to  supply  themselves  with  all  these  varioug 
products,  without  the  intervention  of  «!  ■  ■  xchange. 

Hilt  it  is  easy  to  ?<«••  i'.  ■  ::r  y  :,.|.-.  or  the  ter- 
ritorial divi<iion  of  labour  Ix-twcen  dirterent  and  in- 
dependent covmtries,  will  contribute  to  increase  the 
wealth  of  each  in  precisely  the  same  manner  that 
the  trade  between  different  provinces  of  the  saao 
kiqgdontoontributaetohMKaiethairwnhh.  There 
it  a  Mil  geaatar  dWmnee  baltfMtt  dtt  pnidw». 

ftiCBt  and  diitutt  eoantriaa  than  diere  ubotwiai 

the  productive  powers  of  the  provinces  of  the  same 
country.  The  establishmfnt  of  a  free  intercourse 
Iif  iw  i  fii  them  must,  ther.  ,  b,-  [iro|>ortionably 
allviuitageous.  It  would  entltiilly  cost  an  infi- 
nitely greater  cxpence  to  raise  tlie  wines  of  France 
ur  iipain  m  England  than  it  would  do  to  make 
Yorkshire  yUd  Ike  «ainc  prtKlucto  as  IXevonshica. 
Indeed,  there  are  a  raultitade  oCprodootib  andi 
of  them  of  the  very  greeMet  Utility,  whidi  ( 

neeiihly  ha  nieed  csoqpt  hi  |— ^l^*  riln_  ^ 

Won  it  not  Ibr  commerdal  interooane,  we  thookl 

not  be  able  to  obtain  the  smallest  btr],],"\  <if  tea,  su- 
gar, raw  cotton,  raw  gold  bullion,  and  a  tliou- 
sand  other  equally  useful  and  valuable  commodities. 
IVovidence,  by  giving  different  soils,  climates,  and 
natural  prmluction.s,  to  different  countries,  has  evi- 
dently provided  for  their  mutual  intercourse  and  ci- 
vilisation. By  permitting  the  people  of  each  to  em- 
|iloir  their  capital  and  labour  in  tliMe  departmanta  in 
iriwefa  thdr  geographical  iHaaHen,  the  physical  ea> 
padtiae  ef  their  aoil,  l^me  natioiul  character  and 
ndiila  it  them  to  eaoeO,  Ibteign  commerce  has  a 
Wonderful  effect  in  multiplying  the  prmiuctiona  of 
art  and  industry.  When  tlie  frc«tlom  of  commerce 
is  not  restricte<i,  eecli  couiriA  i  i  ,  \  devotes  it- 
self to  such  employments  as  are  rnoni  beneficial  to 
each.  I'liis  pursuit  of  individual  advantage  is  ad- 
mirably conncoled  with  tlie  good  of  the  whole.  By 
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TerritotiiJ  hy  u«?n^  most  HfipJiciouily  the  particular  powers  bts. 

stowed  by  naturcj  commerce  distribute*  IslwHir  most 
efiectively  and  utost  economically;  white,  by  >n- 
cr^ing  the  general  taaat  of  neceaaary  and  uf<et'ul 
'  producu,  it  diSuaea  general  opulence,  and  bind*  to- 
gether the  universal  society  of  nations  by  the  coro- 
wao  tni  pamtgM  ifat  «f  vvtml  iimtoat  and  laei* 
pfoctlobSgatlan.  Cmanam}m  wwMtil  mihv» 
denhr  sute  to  proAt  by  the  invMHioiif  anddboo* 
•varies  of  every  other  state.  It  has  given  m  mv 
taatea  ntd  new  appetite^),  nnfl  it  h&a  also  given  us  the 
means  and  the  desire  of  gratifying  tliem.  The  pro- 
grew  of  domestic  industry  baa  been  accelerated  by 
the  competition  of  fomflTTers.  Commerce  has  either 
entirely  removed,  or  preatly  weakened,  s  host  of  the 
roost  unworthy  prejudices.  It  haa  tdiown,  that  no* 
thing  can  he  more  illiban],  imtional,  and  absurd, 
than  that  dread  of  the  pwyreas  of  others  in  wmUi 
and  civiliiation  that  ww  once  so  prevalent  f  md  h 
hM  •hoim  that  the  tme  jrhxy  and  nal  fattaNK  at 


wealth.    At  first  tight,  this  sophistical  and  delusive  ^^^^^ 


people  win  be  more  eertainlv  ad* 

,  by  emulating  and  outstripping  each  other  in 
the  career  of  science  and  civilizatiun,  than  by  la- 
hir.iT-.ng  to  flttAin  n  barren  |ii  i  i  minwci  IB  tha 
bl<tiMiy  and  destructive  nrt  of  war. 
Edict  rf  ilic     '^^^  influfjnce  of  commerce  in  giving  incre.ifteil  (  f- 
Tmttonal  licacy  to  labour,  and  augmenting  national  wealth,  may 
DivitUio  or  be  easily  illustrated.   Thus,  in  the  case  of  the  inter. 
jktunBU  territorial  division  of  labour,  carried  OD 

Sr^Sturi ^"gl*!^  <""^  I'ortugal,  it  is  pllill  tiiat  tile 

and  af  aft  Oe  iaatnnmtB  at  aaainiftetvriDg  indva' 
'try,  eTMUea  tu  t»  podaee  clotb  at  a  much  cheaper 

rat^- than  the  Portnguese:  But,  on  tfis  <  tl  i  r  li  ini!, 
the  Soil  und  clinifttc  of  Portugal  being  peculiarly  la- 
Vournblf  for  tin  t  u^t  vnlion  und  growth  of  the  grnpe, 
she  in  enabled  to  prcKiut-t*  w  ine  at  an  inlinitely  ciieap- 
er  rate  than  it  cj\n  be  produce<l  here.  And  hence  it 
it  obvious,  that  i^^and.  by  confining  herself  to  the 
wwmiftffure  of  doth,  in  which  she  ha»  u  natural  ad* 
▼aotage  on  har  aide,  and  avfanging  it  with  the 
Portuguese  Ifar  w&w,  win  dbtain  a  vastly  larger  sup. 
fllraftiutt  coinmodj^  than  if  rite  had  attempted  to 
eDRlTitte  the  grape  at  home :  And  Portugal,  by  ex- 
clinngi-ncr  li,  r  widc  fvr  the  cloth  of  England,  will, 
on  her  part,  obtiiin  a  much  gTeatpr  quantity  of  clotli 
than  if  »he  had  attempted  to  counteract  the  inten- 
tion of  nature,  by  converting  a  portion  of  her  capi- 
tal and  industry  from  the  raising  of  wine,  in  which 
•he  has  an  advantage,  to  the  nwnuiacture  of 
in  which  the  advantage  is  on  the  side  of  anodifBi 
Sophino  of  ^tut  we  have  ahrndy  ataMd  k  nlBdak  to  n» 
tlw  Preach  voie  the  sophim  {nmlrad  in  the  waieniwy  of  At 
KfODcaa^  Frandi  ManaaiHt^  who  contentted,  Aat  aaan  eqoi. 


i^aoaattmt  Rcnoi  •oononuats,  wno  contended,  tBat  aaan  eqai. 
Sttrf Cow. always  given  for  such  commodKiet 

^Jl^  'as  aro  obtuineJ  from  foreigners,  it  is  impossible 
ibreign  commerce  can  ever  become  a  rocang  of  in- 
creasing wealtli.  How,  they  asked,  can  the  wcxlth 
of  a  country  be  increased  b)'  giving  equal  valuea  for 
equal  values  ?  They  adnoitted,  that  commerce  might 
be  the  meana  of  oaaking  a  better  dittributinn  of  the 
wealth  of  Aa  woridj  out  as  it  did  nothing  more 
i  •xdMM*  one  sort  «t  wcalili  Sat  anotfaar,  dn^ 
edtbultendd  cmmakt  any  idAtian  t»  AH 


statement  appears  sufficiently  conclusive ;  but  a  very 
few  words  will  be  sufficient  to  demonstrate  its  tnllacy. 
The  ml  vantage  of  commerce  doe»  not  con.sist  in  its  en- 
abling either  of  the  parties  who  carry  it  on  to  obtain 
commodities  of  greater  value,  than  those  they  give  m 
•adiaqge  £v  than.  It  may  luive  cost  as  much,  or 
to  prodnoa  the  doth  wherewith  the  English 
•  the  win*  af  Portivi4»  M  it  did  to 
Bvtdi«R.itnMatbaobwmd,tfiat 
m  malcing  the  exchange,  the  value  iff  the  mne  i*  estimat- 
ed hif  whtti  it  lake*  to  produce  it  in  Portugal,  which  haa 
pt  i  iili  ir  natural  capabilities  for  tlial  .species  of  in- 
duntry,  und  not  by  what  it  would  taku  to  produce  it 
in  Kngland  were  the  trade  put  an  end  to ;  and,  in 
like  manner,  the  value  of  the  cloth  i»  estimated  by 
what  it  takes  to  produce  it  in  England,  and  not  by 
what  it  would  cost  to  produce  it  in  Portugal.  This 
advantage  of  the  intercourse  between  the  two  fonm^ 
trie*  ooaiiiia  in  tbm,  that  il  anableiaach  of  tlieni  to 
•Mam  OBWanditlai^  ISw  die  ]mdiietun  of  wbtch 
tbqr  Iiave  no  natural  capability,  ajid  which  it  would, 
tlimibre,  cost  a  comparatively  large  sum  to  produce 
directly  at  home  at  the  price  which  it  costs  to  pro- 
duce there  in  the  moat  favourable  drcumstancet, 
and  with  the  least  possible  expence.  Tiie  gain  of 
the  one  party  is  not  the  loss  of  tile  other.  Both  of 
them  arc  benefited  by  this  intercourse.  For  both  of 
them  are  thereby  enabled  to  save  labour  and  cxpenoe 
in  the  production  of  commodities ;  and  the  wcidth  of 
tiie  two  countries  is  not  only  better  dtatribuiodf  but 
it  ia  alto  poKtively  and  greatly  faioraaaad  bj  Ae  teiw 
titaliBl  dnriaon  of  labour  e.<>tat>li^ihed  between  them. 

To  set  diiB  important  prin('i]>lc  in  a  clearer  point 
of  v>w,  let  u.s  -i-[ijMi,<'  tliat  in  rngLsr.il  ii  u'iven 
number  of  men  14.41,  lii  a  given  time,  i^i  unii.it  ture 
10,000  yards  of  cloth,  and  raise  lOOO  ii  i  .rltrsof 
wheat,  and  that  the  same  number  of  men  can,  in 
the  same  time,  manu&cture  in  Poland  6000  yai^s 
of  cloth  and  raiaa  8000  quarters  of  wheat  Itia 
plain,  that  the  aatablishmaDt  of  a  free  interoouiae 
betweao  tiM  two  oonntriM  we«ild»  in  tbete  drcnni- 
MancM,  aMUe  Ewland,  by  uanaflwtaring  dodi 
and  exporting  it  to  Poland,  to  obtain  tuice  the  quan* 
tity  of  torn  in  exchange  for  a  given  expenditure  of 
(  ijii:  1!  and  labour  that  she  could  0I  t:uii  i  i  n  tum 
tin  tfie  same  expenditure  directly  imd  out  ni  the 
cukiviit.  1.  I. luiiJ  at  home  ;  and  Poland  would,  on 
tlie  other  hand,  be  enabled  to  obtain  tuicc  as  much 
clotJi  in  exchange  for  her  com  as  she  could  have 
dona  had  she  attempted  directly  to  manu&cture  it. 
Hour  tidianlaus  then  to  contend,  that  commerce  is 
of  adding  to  tb*  effiiwgr  of  lafaotir,  and* 
"I  Were  the  iotevw 
and  Portugal  and  the  West 
tiidie*  put  an  end  to,  it  would  require,  at  the  very 
least,  a  hunrlro  l,  <ir  [leiliapa  a  thousand  times  tlic  cx- 
p<  iire  to  jiruLiuLc  Purl  wine,  sugar,  and  coffee,  di- 
rect! v  i;i  country,  that  it  does  to  proiluce  the 
equivalent*  sent  to  Portugal  and  the  West  Indies  in 
exchange  for  them. 

"  The  commerce  of  one  country  with  anotlier  is," 
to  use  the  words  of  Mr  Mill,  "  n»crely  an  estenuoQ 
af  tiait  divkkn  of  labonr  bgr  whicfa  ao  many  T 
in  are  mwfmiil  on  dw  hnaan  laec.  Aatoa 


Labour. 
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Ttniiorial  coantry  is  rendeml  r>t:lier  l>y  thv  tr«le  of  one  pro- 
"'^  vincc  with  another  ;  as  its  Inbour  becomes  thus  in- 
,  finitely  more  divitlwl  and  more  productive  than  it 
eould  Otberwige  hav*  kflW ;  a»  the  mutual  in- 
tcrdhtiiigt  of  all  those  commoditien  which  one  pro* 
vlnce  htt  and  another  wants,  multiplies  the  accon^ 
luadn^m  aiid  confbm  of  the  whole,  and  the  ooia. 
try  beeomefl  ^ua  in  ■  wmdeffbl  degm  iMMa|iiu 
liyit  and  h!ipj>y  ;  so  the  same  beaotiftil  tntn  «f  eaB> 
*t(|iieiifc«  is  <>b»erTfthle  in  the  wrtrld  at  1ar|^,  that 
vast  rmpirc  of  »<lii<  li  tHe  different  kitij;J<Jiiis  may  he 
re-Ifardivl  as  the  prov  iiuc*.  In  (hi--  ni;if:inrufril  I'lti- 
piro,  one  jiroviric-c  i>  Ihvour.iMi-  to  the  production  of 
one  Kpccii's  of  produce,  and  another  pniviiicf  to  aii- 
otlicr.  Hy  their  mutual  intercourse,  mankind  are 
cnalilitl  to"  distribute  their  labour  a»  best  fiu  the  K«* 
nius  of  each  particular  coontiy  and  neople.  The 
industry  of  the  whole  ia  thiM  rendered  inoompam* 
Uynwre  produedTc;  and  every  apeciea  of  neooe* 
aary,  usciiilj  and  agrceabl*  aeeeomodalien  ia  elM 
tAiiietl  in  much  greater  ahnndanc*,  and  with  infi- 
nitely lt-«8  ex|>ence." — (Cfwtm'  Td'  Di  fimded,  p.  S8.) 

To  enter  into  a  more  enl«rf,'t*l  disniMion  of  thi« 
interesting;  ami  impnrt.ui;  Mil'jrct.  would  ho  inc-on- 
■istcnt  wiUl  the  object  an  l  iinntv  of  tliis  artide.  ill 
our  articles  onCoLOKiES  .wd  tlit-  Vows  Tit*DK  and 
Lams,  we  have  examined  the  policy  of  the  restric 
tions  on  the  colonial  trader  and  on  the  com  trade ; 
and  in  the  article  Excbamok,  we  have  jointed  out 
iBm  ctrniRiabmoct  whidi  regulate  the  impoftatioiii 
and  exportation  of  the  |ii«cioiia  HMtabj  imd  have 
shown,  tliat,  instead  of  the  excess  of  exportt  over  tu* 
ports  Ijein^T  any  rritt  rioii  of  iiti  .idsantageoub  com- 
merce, it  is  T"'^  t'"^'  rev  crsr,  niui  that  it  is  by  the  ex- 
CfSS  of  the  vj/.'/r  0/  thr  im/i'jilt  i,\i'r  lie  value  <•!  Uir 
erporls  limt  tiie  direct  ff&im  of  the  rofrclwnt<s  uimI 
consequently  of  the  community,  arc  to  be  estimatwi. 
In  the  fourth  book  of  the  tf'eallA  of'  Nations,  Dr 
Smith  has  examinctl  and  refuted  the  veriouft  arj^. 
\  in  favour  of  tiw  reatrictions  nnpoaed  on  the 
of  commerce,  in  die  most  able  and  maaterlT 
manner,  and  with  on  ani|plitude  of  illustration,  which 
leaves  nothing  to  be  deaired.  A  very  complete  ex- 
posure of  the  Hijiliisais  of  the  French  economists,  on 
Uie  sul  jcLt  of  uiiuiJierte,  may  be  found  in  the  inge- 
nious and  valuable  jmmphlcta  of  Mr  Miil  (Cunnrteree 
Defended)  and  Colonel  Torrens  {Economitt.':  Itcful. 
«/),  written  in  anstM-er  to  Mr  S|>ence'8  pamphlet  eii- 
tilied,  Britain  Independent  of  Commerce.  The  tliai>- 
leron  Foreian  Trade  in  Mr  lUcardo'a  great  work 
ia  equally  original  and  profound,  aud  dcaervn  to  be 
carefully  studied  by  thoee  wlm  wish  to  make  tliem- 
aelvea  thofowgltly  ■"^"■i"*"^  with  the  theory  -of 


itmnf.  When  the  division  uf  labour  was  first  introduced, 
barter  was  the  only  methoil  by  which  commodities 
were  rxc  h.in^ed.  I'ut  art  orilmij  a*  !.()eietv  ikImi^i- 
ced,  as  the  di\  i^ion  of  employmcHts  was  eitelidod, 
and  as  exchniigi  s  hreame  more  numerous,  tJie  ad- 
vantage of  using  some  one  coaimodity  as  a  common 
mediuot  of  ez{£ang»»w  an  equivalent  for  all  other 
commodities,  hnd  as  a  stamLtrd  by  which  to  aarer* 
tain  titeir  relative  values,  soon  became  obvioua.  But 
tbie  ia  «  aal^cct  of  which  we  have  daawhcn  tnet** 


efCa. 


owT  readers  for  a  full  investigation  of  the  nature  and  TVt»i««ii«l 
functions  of  the  common  rofdiiini  of  exchanj;etothe  ^^'^^^^^ 
article  Money  in  this  Supptemenl,  and  tl»e  autliori-  >  ^ 
ties  there  qaatiBd. 

ACCUMULATIOV  AND  EMPLOYMENT  OP  CAPITAL.  Aw^J^al^ 

—Capital  may  be  defined  to  be  "  that  portion  e^/*'  '^^^. 
firodvce  oflahour  xshick  it  tmtdjjvm  immt^ate  V^nM^fi 
mmpHoH,  and  employed  m  mmmtmioMg  prodnetiM  U*  p 
dtutrf,  or  im /acHilaling  production."  Its  accwnmih' 
tion  and  employment  is  indispensably  necessary  to 
the  »ni  (-f>sful  proM'eiition  of  iilniost  every  hnuieli  of 
indi^s-lrv.  W  ithout  that  species  of  c.T]nlal,  which 
eliu  tly  consists  of  tools  and  eiifjiiies,  and  which  haa 
been  <lrnomitiatc(l  fired,  labour  omld  never  be  ren« 
dered  comider  tbl y  jiruductive ;  and  without  that 
apecies  of  cnpit^il  which  chiefly  consists  of  the  food 
'  clothes  required  for  the  consumption  of  W 
during  the  time  ho  ia  cmpkned  in  the  pM^ 
duction  of  ooouHditiei,  and  wMcb  lum  hecn  deno> 
ninated  etremUainw,  he  never  could  engage  in  any 
tmdcrtakini;  which  did  not  yield  nn  almost  irame* 
diate  r<  til  i  n.  An  ajfricultuTal  lid>ou;er,  fur  e\atii|>1e, 
mii;ht  h.1,1...  ai.  ample  tup))i\  of  carls  and  |>loui;h>, 
of  ci\en  and  liorses,  and  irenirtillv  of  nil  tlie  i:i-ii  ii- 
meii(»  tiiul  aitiutaU  used  i.n  \\\*  de|>arliiicnt  of  iri^iui»- 
try,  but  if  he  were  desiitrile  ui'  ciicylating  capital,  or 
of  food  and  clothes,  he  woulil  not  be  able  to  avai? 
himself  of  their  assistance,  and  instead  of  tilling  the 
ground,  would  iiave  to  betake  himself  immediately  M 
aome  apecia  of  appropriatlve  induatry :  And«  cn 
the  ctfier  band,  auppoaiog  the  hualiandaMO  lo  be 
abundantlir  tuppKed  with  proviitons,  what  eonld  h* 
do  without  the  a««istiuice  oC  fun!  cipital  or  tools? 
What  could  the  mintt  skilful  ufrric  ulturist  porfi>rin  if 
ho  were  deprived  of  his  >-|inde  arul  his  plough  a 
weaver  it  he  wefu  d«'])rived  of  his  loom  ?  or  ii  luiiit*- 
cnrpenter  if  he  were  de})rivcd  of  his  saw,  his  hat<^  het, 
and  his  planea?  I'he  accumulation  and  employ-- 
rocnt  of  both  Ifaced  and  dradating  capital  is  indis. 
penary  neeeaaary  to  elevate  any  nation  in  the  eoale 
of  dviliaadon.  And  it  ie  only  by  tiunr  coe)oined 
and  powerfiil  epawtian  that  wealth  ean  be  laifpJy 
prodoced  and  univenally  diffused. 

The  division  of  labour  is  a  conseiincnce  of  the 
previouit  accuinulatioH  ot'  eajiital.  Hefore  labour 
can  be  divided,  "  A  stiK  k  of  ^ecMls  of  diiicrcnt  kinds 
must  be  ^tore^l  up  snmewliere,  sufficient  to  maintam 
the  lalMurer,  and  to  su])ply  him  with  the  materials 
and  tools  for  carrying  on  his  work.  A  weaver,  for 
example,  could  nut  apply  himself  eiUirely  to  his  pe- 
culiar huaineai^  tmkaa  there  waa  betbrehaod  atored 
up  aaawwhan,  cfther  in  hla-  own  poemaioii»  or  bi 
thatof  Mim  odier  person,  a  stock  auffieiaiit  fiv  bia 
niunMnance,  and  IVr  8U]>plyinf(  him  with  tlie  raa« 
terials  and  impleiiients  re(|iiircd  to  carry  tm  his 
work,  till  he  hiis  nut  only  eoinpleted  Init  sold  his 
\seb.  Tills  accumulation  nuist  evidently  1>('  }irH- 
\  ioim  to  his  applying  bimseU'  for  so  long  a  time  to  a 
peculiar  baMeta."— (ITcoftA  ^  Naliomh  Vol.  J.  p. 

4U8.| 

As  the  accaamlitiera  of  stock  must  have  preceded 
the  diviaion  of  labouv  ao  ita  aobaequent  diviaioD  en. 
only  be  extended  aa  capital  ia  more  and  noie  acea* 

anuated.  Accumulation  and  division  act  and  react 
OR  each  other.   The  quantity  of  raw  luaterials  wliich 
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Snirioj.  the  same  number  of  people  can  work  up  increases 
Ib  •  great  {)r(i|)<jiu.ii,  ^^  labour  oomcs  to  be  more  and 
^^i^yQiore  subdivided ;  atid  aecurding  M  the  operation i 
of  ench  workman  are  reduced  to  •  grHler  degree 
vf  identity  and  simplici^,  he  hm,  M  we  have  al- 
Veady  explained,  a  f^reater  dumce  of  diieorering 
nudiineaand  processes  for  facilitating  and  abridging 
his  tabour.  The  quantity  of  industry,  therefore, 
not  only  incre-'isus  in  cm  tv  crjutitry  \v\'h  ttic  iu- 
maae  of  the  stock  or  c  ipiiul  winch  sfts  it  in  mo- 
Hon;  but,  in  ion<i>(|iu'i'cc  of  tiiis  iiKTd-c,  the 
division  of  labour  bfcomes  extt-tuli^,  new  ancl  nii>re 
powcrftil  inipleinents  and  machines  are  invented, 
snd  the  same  quantity  of  labour  is  thu»  made  to  pro- 
duce an  infinitely  greater  quantity  of  commodities. 

BendM  its  effect  in  enebiing  mour  to  be  divided^ 
MpHel  oontribatei  to  ficiliUte  Iriioar*  «ad  prodoee 
wcnlth  in  the  diKe  fbUowioc  mji: 

F&wf.— It  eniibles  in  to  execnte  woilt  Ait  ondd 
y^,     _    not  be  executed,  or  to  produce  oommoditifls  that 
mcDt  ul'  Ca- "o'  ^<-^  !^ri>(iuc«l  without  it. 
plul  F«ci4.    Sfc'jr/'l. —  It  ^  (vo  l  ib  »»r  in  the  pvedniCtiioil  «f  aW 
^     luo-it  every  vju-ties  of  commodities. 

7  ';/r</.~  It  cnablen  \i»  to  CXeCttt*  WWk  beHCT,  M 
wdl  aa  more  expeditiously. 
lit,  It  «M«     Vil^  regard  to  the  first  of  th^  nio<1ea  in  which 
tila  u<  to    ^  are  benefited  by  the  employment  of  capital,  or 
ptoduce     to  the  dreutnatance  of  its  eamling  us  lo  produce 
c«um»],.  ceMnaittiat  that  tmM  m»t  he  fr^Auti  wtkaut  U,  it  is 
<xiuid  not    p^h\  that  the  pradoctien  of  all  tuch  comno^tiei  aa 
bsjmdw*  reqnire  a  considerable  period  for  their  completion, 
•J  wMww  could  not  h.ive  been  attempted  if  a  stock  of  circu- 
lating  capital,  or  of  foixl  .iml  <  lotlies  sii(rieient  fur 
tfje  maintenance  of'tJic  l.ibourer  wJiile  eiii]ili>\  ed  on 
them,  b  id  not  bteii  pi  e\  iouily  provided.    Itut  the 
employment  of  fixed  is  frequently  as  nt*t'«iKiry  to 
the  protluction  of  commodities  as  ihe  employment 
of  circulating  capital.    It  Mould  be  plainly  impos- 
sible to  produce  a  ]>itir  of  diockinf^s  uithout  the 
aid  of  irirea  2  «ndi  although  the  ground  might  be 
ouHiniiad  frldioiit  the  aid  of  Ae  plough,  it  could 
not  be  cultivated  without  the  aid  «f  e  ^ade  or  a 
hoe.    If  we  ran  over  the  va«l  mtalogue  of  the  va- 
riou.s  arts  practised  in  n  Iiif.dnv  poli^lu  d  ant)  civilized 
Country,  it  will  be  fiuind  lli:it  liii  rr  .'ire  very  few 
Lll.it  e.iii  b«'  r.-irrled  on  bv  the  mere  eniploTment  of 
the  fingtirti,  or  tools  witii  which  man  in  turiii^lietl  by 
nature.    It  is  almost  always  necc«iary  to  pruvide 
ourselves  ^ivitb  tlic  results  of  ))revious  industrj',  ami 
fO  ItKfligdMIl  our  fnsble  hands  by  arming  tiiem,  if 
we  nw  ee  tpak,  "  with  die  force  of  all  the  de> 
noitB. 

?  J.  Tt  %*rm  In  the  rnoad  place,  the  employment  of  oapital  not 
1  ^ijinir  in         enabka  us  to  produce  many  species  of  enmmo- 

JiUL'*?^"''^  dilicj  tliat  never  eoulil  hnvo  been  pruduccd  wltlioiit 
its  co-operation,  bm  it  enable^^  us  to  sarc  iuhaur 
in  (I"'  j'roriin  li.iii  of  vinin/  ntliris ,  and,  by  lowerijij; 
their  prici.',  briiiir>  them  wttiiin  tlm  rtMuli  of  a  l«r 
greater  nunilu  r  of  consumers.  We  have  bren  so 
long  accustomed  to  make  use  of  tlie  productive 
sources  of  tlte  mo«t  powerful  machines,  that  it  re- 
qniiee  e  considerable  effort  of  alistraction  to  reader 
oaraelvee  fully  aware  of  the  real  extent  «f  tht  ad- 
I  we  derive  from  thapi.  But  if  Utt  conpare 


the  »tat«  of  tlic  arts  ))r.lcti^ed  abke  by  civilize*!  man  ;^.tui»l"jr. 
and  the  savage,  wc  e.iiniot  fiil  to  bij  convinced  tliat'"'^''",''^  *^ 
it  is  to  tlie  .ISC  and  employ utt-itt  of  fixed  c^ipit^tl  that, 
we  owe  a  very  large  proportion  of  our  superior  i 
forts  and  eojoyment».  Consider  the  advaDtages 
which  num  baa  derived  from  the  employment  of  the 
lower  animals,  whicbj  in  an  ecnnwuical  igoint  ef 
view,  are  regarded  eftly  as  machines  1  Consider  the 
advantages  that  have  been  derived  from  the  tornia- 
tion  of  roads,  bridges,  harbourn,  and  caiiaU — the 
erfect  thev  h.ive  had  in  f;iciiiliitiim  llie  convex  ,n  iec  of 
coujmmiiucs,  aiiti  eoiiscijuently  in  diilribulilig  tiiiem 
most  advantageously,  .ind  in  rcilucing  tlieir  price  to 
the  consumer  J  Con-^ider  the  ail  vantages  that  havfr' 
been  derived  from  tlie  construction  of  soips>  and  the 
improvement  of  navigation  !  Hut  it  is  in  vain  to  at*- 
tempt  even  to  glance  a(  the  numberless  benefits 
which  the  employment  of  the  fixed  capital  vested  in 
tools  and  other  iestronents,  has  conferred  on  so* 
ciety,  by  cheapening  and  multiplying  ncceaaaries, 
conveniencies,  and  luxuries.  It  i«i  by  their  means 
that  our  fields  are  cultivated,  our  linusL>s  construct- 
ed, our  clothes  manulactured,  our  ships  built,  and 
tlie  tre.isures  of  knowledge  and  of  .irt  truiufencd 
from  one  hemifsphcre  to  another  1  If  we  consult 
the  history  of  the  human  race — if  we  tr-ice  their  slow 
and  gradual  ailvancement  from  barbari^^m  to  refine- 
ment, we  shall  be  convinced  that  their  progress  from 
their  lowest  and  moit  abject,  to  their  highest  and 
most  poliiihed,  state,  h«  been  alwaye  acccmpetticd* 
and  chiefly  protnoted,  by  the  accumulation  of  firesh 
capital,  and  the  invention  and  improvement  of  tools 

and  entwines. 

The  i/iini  ridvrintji;:rc  (ierived  fioin  the  tinploy- 31,  It  tn- 
nient  of  c.ipitiil  con-'i>ts  in  the  circum^tance  of  its  w  to 
enabling  us  to  execute  work  better,  as  well  as  more 
expeditiously,  than  it  could  be  done  without  it.  Cot^^^^^J" 
ton,  tor  example,  might  \\e  e]iun  by  the  hand;  but  the aww  Jj^ifa. 
admirable  niHchiuery  invented  by  Margreaves,  Arlu'MMa^ 
wrigfat,  and  others,  has  not  only  enabled  us  to  spin 
an  hmulred  or  e  thousand  times  as  great  a  quantity 
of  yam  as  could  lie  spun  by  means  of  a  conimon 
spindle,  but  it  has  a]»n  improved  its  quality,  aiul 
fjn  en  to  it  ,t  dei/ree  ot' llnenejs,  a\u\  ot"  evcniic?>s,  or 
e<|Ujliiy,  in  is.s  p;irts,  uhicb  wai  never  pre\  iously 
i'lt.iined.  \\  Would  re(|uire  a  painU-'r  niouth.s,  or  it 
migilt  be  yeari$,  to  putitt  with  a  brusti  tlie  cottons, 
or  printed  cloths  used  in  the  hanging  of  a  single 
room ;  end  it  would  be  very  difficult,  if  not  inifiossW 
ble,  ftirtliebest  artist  to  give  the  same  perfect  identity 
and  sameness  to  his  figures  that  i«  given  to  them  by 
the  admirable  macfaiaanr  now  hi  ose  Car  that  pup* 
poaeii  Net  le  mratkm  the  odier  and  more  import- 
ant advantages  of  which  the  invention  of  niovc-nbie 
tvpcs  and  ])ri)ilinji  Ims  been  proiliictiv e,  it  is  (.criain 
thill  the  beuuty  of  ibt'  luust  (uTfect  iiiamiscripi — out? 
on  which  years  of  p.itient  «nd  irk.sonie  labour  haw 
bevii  <;xpMi(ied — is  unable,  in  puint  uf  <le<tca(y  aiui 
correctticsH,  to  match  a  well  printed  work,  execut- 
ed in  the  hundredth  part  of  the  time,  and  at  a, 
hundreilth  |Nirt  of  tlie  expence  r«qnirc<l  to  copy  tlte 
mamiacripL  The  gmt  foreign  demand  fur  Knglish 
msnn^MiUTed  goods  nsults  ne  lew  from  the  sup^ 
XHWity  of  the  nenuOoture.  then  ftmn  their  greMe^ 
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Tbe  PowCT 

tie- 


i-hpnpneM;  and  tar  both  that  advuitages  we  «re 
prineiptDyiikMitod  to  tht  «RMUneB  of  «nr  n». 

cfainny. 

Thm  art  odior  nmiidflntlaiN  which  equallj 

iMusfrntp  tlif  cxtrcinr  iiiijKirtnnce  of  the  accumu* 
lalioii  aixl  employment  of  Mpit^il.  The  produce  of 
P^J^^'thc  Ubour  of  11  nation  cannot  Imj  increasfd  <  t]ii  r<\  isg 
f^fji^  than  b^  an  iiicr«.>M«:  in  th«  number  of  labourers,  or 
by  an  increase  in  the  productive  powers  of  the  exist- 
ing labourers.  But  without  an  incKiittf  capital  it  is 
in  most  cases  impossible  to  eroploj  unffftfT  workman 
withtdmiiti^  If  capitil  M  not tupgaented* tad 
if  die  fiwd  and  «1othet  dettined  for  the  mipport  of 

the  lab.uiri-r-.,  .:1T:'!  thr  t-M')'-?  ?intl  m.n'h illi*'-'  with 
which  lia  y  arc  lo  oj>eratc,  be  all  required  for  the 
inaintenance  and  efficient  eniplo^'nicnt  of  the  la* 
bourers  in  existence  at  any  given  period,  there  can 
he  no  additional  demand  for  AuU,  Ib  web  cir. 
cmnlHiMt,  tbe  rate  of  wafos  cannot  rise ;  tod  if 
thammber  of  it^bttanu  are  increased,  they  noat 
be  worse  proridod  fiir.  Neither  can  the  produc- 
tive powers  of  tbe  labourer  be  augmetite<l,  with- 
out  a  previou.t  incrc.ise  of  capital.  It  is  only  by 
a  belter  education  and  training  of  workmen,  by  a 
greater  subdivision  of  their  cniployinenti,  or  by  an 
improvcinent  of  machinery,  that  their  productive 
pomftean  ever  be  materially  increased.  But  in  nl- 
mottall  these  eteat^  am  additional  cmitai  ia  leqaired. 
It  ia  only  by  meana  of  an  addltianaf  «B|iiltBl  diat  the 
workman  can  be  better  trained,  or  that  the  under* 
taker  of  any  work  can  either  provide  his  workmen 
with  better  machinery,  or  itiake  a  more  proper  dis- 
tribution of  employment  araonjj  them.  When  the 
work  to  be  done  consists  of  a  number  of  parts,  to 
keep  every  tam  constai^tly  employed  in  one  p«rticu« 
larpai^ requires  a  much  larger  stock  than  where evary 
■Ma  ia  oecaaionallT  employed  in  every  diiieNnt  pant 
flf  tlie'work.  **  Wnen,"  eayt  Dr  Smith,  **  we  eompare 
the  state  of  a  nation  at  tw  o  different  pcri(Hl«,  and 
find  that  the  annual  produce  of  iU  land  and  labour 
in  f^renter  at  the  latter  than  at  the  former,  that  iti< 
lands  arc  better  cultivated,  its  manutactures  more 
numerous  and  more  flourishing,  and  its  trade  more 
otennve,  w«  mav  be  aaanred  tliat  it*  capital  miiat 
have  increaaed  iutitig  die  interval  between  these 
tngvpttioda,  and  thai  nn*  onut  have  been  added 
to  it  by  dte  good  oandnct  of  aome,  tfian  bad  been 
.•taken  from  it,  either  by  the  privBto  u  iM  onduct  of 
others,  or  by  tl)€  public  extravagam  t  ul  iJie  govern- 
ment."—(WW/A  of  Nations,  Vol.  II.  p.  23.)  It  is, 
therefore,  apparent  that  no  country  can  ever  reach 
the  stationary  state,  so  long  as  she  continues  to  ac- 
cumulate additional  capitaL  While  she  doea  Ail, 
she  will  always  have  a  constantly  increasing  denHBid 
fiw  labour*  and  wiU  be  constantly  aagmeoting  the 
BHUM  of  neeeaeariea,  hzurics,  and  convenicnciee,  and, 
oonnequently,  «1«o  the  numbers  of  her  people.  But 
with  every  diminution  of  the  previous  rate  at  which 


capital  had  been  accumulating,  the  demand  Su  la*  Kmpiof- 
bcKir  will  decline,   ^^lien  no  additions  are  made  to*""" 
iu  stock,  no  moKlabaiirarai  be^er,  indeed,  can  b*.  ^ 

employed.   And  ihOiiDd  tbe  natloittl  fapital  be  Si- 

minishcd,  the  condition  of  tbf  tnr  it  (;  ly  f  the 
people  would  be  greatly  detcrioi  au-d — lui  ilie  wages 
of  labour  would  be  reduce<l,  and  pauperism,  with  all 
its  attendant  train  of  vice,  miaery,  and  crime,  would 
apread  its  rav^ea  dwoqglMMit  the  laifeit  pcrtlcMi  tt 

Having  thus  endeavoured  to  point  out  the  vast , 
inqportaooa  of  tbe  omj^oynent  of  apita]«  and  the  (isaaros* 
manner  in  wbieh  tt  oo-operatet  In  fiiei)itating  pro- 1'"^ 

duction,  We  shall  proceed  to  (\pl\i:i  the  circum- 
stances most  favourable  fur  its  accumulation.  Now, " 
as  capital  ia  nothing  more  than  the  accumulated  pro- 
duce ot  previous  industry,  it  is  evident  its  increaae 
will  be  most  rapid  where  industry  is  most  produiv 
tive,  or,  in  other  words,  where  (Ae  profit*  4<oeft«iV 

Sh«st.»  The  man  who  can  prodnoa  a  biiJiri  ef  Adnotage 
eat  in  tknt  daya  haa  it iB'lua power  to  aocumu-  rfHi|i>> 
late  twice  aa  nvcii  aa  Ae  man  -who,  either  from  a  ™^ 
deficiency  of  skill,  or  from  his  being  obliged  to  cul» 
tivate  a  bad  soil,  is  forced  to  labour  aix  daya  to  pro- 
duce the  Mmic  quantity  ;  and  the  capitalist  who  can 
itive«t  stock  mt  m  vo  vield  him  a  profit  of  ten^ier 
cent,  has  it  equally  in  nis  power  to  accumulate  twiao 
as  fast  as  the  capitalist  who  can  only  obtain  fivaptr 
cent,  for  his  capital.  CoubcBiably  to  Aia  ahtemen^ 
itiafiMind  that  the  rate  of  profi^  or,  wliich  is  the 
■ame  thing,  that  the  power  to  accumulate  capital,  is 
alwav-i  greatest  in  those  crmi  t  :  ;i_>a  which  are  moet 
rapidly  augmenting  their  wealth  and  population.  The 
rate  of  profit,  or  the  power  to  employ  labour  and 
capital  with  advantage,  ia  ordinarily  twice  aa  great 
b  tlie  United  Sutes  aa  in  Great  Britain  ar  Franea; 
and  it  ia  to  thia  that  the  aiara  nwid  advanesnant  «f 
the  fimacr  in  waabh  anl  poputatun  ia  cntirclyto  ba 
ascribed.  We  do  not  mean  to  say  that  high  pro. 
fits  are  netettarily,  and  in  every  lattanoe,  nccom- 
(!  1j\  a  great  degree  of  prosperity.  Countries 
u  iUi  every  pos-^ibie  advantage  for  the  profitable  em- 
ployment of  industry  and  of  ktuck,  may  be  subjected 
to  a  despotical  govemmeiit,  which  doea  not  respect 
the  right  of  property ;  and  tha  VIBt  of  adequate  se- 
eitritw  taaultiqg  from  thia  dmnnaiiaM  wua  bo  <( 
itidfniffdent to  paralyse aiH tbe enrtioaaor  tboao 
who  arc  othrr-.i  isc  |jl,ifrcl  in  tSf  most  fin  viurdMe  si- 
tuation lor  the  accamulani.'ii  dt'  c.iplu.  iuid  ot  «  c;iU)i. 
But  we  have  no  hesitation  in  I  lying  it  do%vn  jis  a 
principle  which  holds  good  in  every  case,  and  from 
whtdi  there  is  really  no  aiceptlan,  that,  if  the  go- 
PtnmmU*  of  any  two  or  more  coaa^te  f|Ma/jafi» 
Ur$4,  and  property  in  each  equally  mU  annradi  IM* 
comparative  proeperity  mil  dtvend  on  the  rale  iff 
profit.  Wliercver  profits  are  nigh,  there  is  a  great 
demand  for  labour,  and  the  society  rapidly  aug- 
ments both  its  population  and  its  riches.    On  tbe 


•  To  avoid  all  chance  of  raiscoooeptioa,  itia  naeemaiy  to  abaerve*  that  tliia  refara  to  jvtt  profit  or  to  Ao 
ann  vfaidt  remains  to  the  capitaliat  after  all  Ua  onlgdi^  va  conpenaatad,  indndinf  AaNU  a  i 
riant  to  cnanra  faia  aqpital  i^intt  riJi,  wdtoinaho  npfa  whaitfar  miy  bopawtfiariy  ~ 
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other  band,  whererer  thej  art  die 
^•tjj'^  labour  »  proportiombly  reduced,  md  tbs 

^  ,  of  society  rendered  «o  much  the  riower. 

"  .  '"^^  But  however  high  the  rule  of  profit,  it  is  evident, 
ncccMary  wtnat,  it  mi-ii  had  niwayg  ttvea  up  tu  thtir  tiicimes,— 
Accumul*.  that  is.  if  they  had  alwaya  coniiumed  the  whole  pro- 
duce  of  their  industry  in  the  gratification  of  their 
unmediate  wants  and  desires,  there  could  have  been 
OD  such  tfaffig  as  capital  in  the  world.  High  profits 
«M  ad?Hnitageou8,  because  they  afford  the  meant  of 
MBMnV  Mpitltl;  but  IwaclhiBg  mtae  is  ntee^mry 
to  induce  m  tonuke  nir  of  iftm  means,  and  this  is 
the  accumulating  prindpU.  The  de«re  napkntad  hi 
the  breast  of  every  individual  of  rising  in  th«  world, 
and  improving  his  condition,  Ims  prompted  mankind 
to  save  R  portion  of  their  income,  or  of  Uic  prodoca 
of  their  industry,  from  immediiitc  consumption,  and 
to  set  it  apart  ws  a  fund,  or  capital,  for  the  sumHirt 
of  additional  workmen.  It  is  to  this  principle,  there- 
fore,  or  rather  to  iU  effect,  partivmiy,  that  we  owe 
'  cqptel ;  and  it  is  to  apital  that  we  owe  almost  all 
our  coBaftctiMd  Miaymenli.  Without  Ha  aaumse 
nd  co-opcnlian,  lamnr  could  Mfcr  hmu  bam  db 
vided;  arti  could  never  hew  nedeengrmpeMj. 
and  mankind  must  have  coptfmiid  to  mmer  aienw 
selves,  a-i  in  the  earliest  flRe:*,  in  caves  and  forests, 
.md  to  clothe  themselves  with  the  skins  of  wild  ani- 
mal>i.  All  the  accumulated  riches  of  the  v  .1  1  r  l  u 
cities  which  cover  its  surface — the  shipa  which  tra- 
ver'ie  its  neas — and  iill  the  innumerable  variety  of 
improTcments,  owe  their  origin  to  this  prinriple,^ 
tathedceiTe  tfttiw  b  Che  wnM,  md,  cgneequoliltjr, 
to  save  end  neas. 

It  hae  been  wisely  ordered,  thet  Ihb  principle 
should  be  as  powerful  as  it  is  adnnteffOUe.  "  With 
regard  to  profusion,"  says  Dr  SinlUl,  "  llie  fvilW 
ciple  which  prompts  to  e-vprncp  is  the  dedn  of 
present  enjoyment ;  which,  tli  ir  h  mmetimce  yno» 
lent,  and  very  diffictdt  to  be  refTLuni  li  is  -n  general 
only  momentary  and  o«»s5onal.  But  ;hc  princijde 
which  prompts  to  s.ive  i»  the  desire  of  bettering  our 
condition ;  a  desire  which,  thuuglt  gt-neraily  calm 
and  dispassionate  eomtm  with  us  fram  the  womb, 
and  never  leaves  na  till  we  go  into  the  grave.  In 
the  whole  interval  «hidi  separates  these  two  nio< 
then  ia  tatmi  petbapa,  a  single  instance  io 
mw  man  ia  an  petftctly  and  completely  satia* 
fied  with  his  situation  as  to  be  without  any  wish  of 
alteration  or  improvement  of  any  kind.  An  aug« 
mentation  of  fortune  is  tlie  means  by  which  the 
greater  pArt  of  men  propose  and  wish  to  better  tlmr 
condition,  it  is  the  s-.iian^  tlie  most  vulgar  and  tlie 
moflt  obvious ;  and  the  most  likely  way  of  augmrat- 
ing  their  fortune  is  to  save  and  accumulate  some 
part  of  what  they  aoquira*  cilber  Mgulailj  and 
annually,  or  upon  same  eilmndiaaiy  ooaanms. 
TfaoQgh  the  nniicipla  of  aajieuB^  dierefore,  pnavaOa 
in  almaat  all  men  open  sane  oacaaiona,  yet  in  the 
sreater  part  of  men,  taking  the  wholi>  course  of  their 
life  at  an  average,  the  principle  of  tirugality  not 
only  predominates,  but  predominatee'VOy  gMatlf*'' 
{WenLlh  of  Xaiioni,  Vol.  II.  p.  19.) 

It  IS  this  principle  which  carries  society  forward. 
The  spirit  of  paraimMiy,  and  the  effort!  which  the 
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inigal  and  industrious  classes  make  to  improve  their  AKumula. 
eeaditjoD,  in  mo^  intuum  faflaaoe  not  osdy  th«  """  "J/  " 
proAiaion  of  bidiTidnBila,  but  idea  the  more  waalefbl ,  '" 

profusion  and  extravagance  of  governroeots.  The 
spirit  of  economy  has  been  happily  compared  by 
Smith  to  the  unktujivn  principle  of  animal  life— the 

t»M  medUalrix  natnnv, — which  frequently  restorw 
healili  .Hill  .  ir  t(.  the  constitution,  in  spite  both 
of  disease  and  of  the  absurd  prescriptions  of  the 
]diysician. 

We  must  have  a  care,  however,  lest  we  fall  into  l^xpmd'untr 
the  error  of  supposing,  as  Mr  Malthus  and  many  "*y«ii- 

canw  or  mdivianal  aecnmulatiao*  lia  anaet  u,  in  AuuiDiik- 
every  instance,  distinctly  and  completely  the  re^tfto. 
verse.  The  more  government  spends,  the  less  re< 
mains  for  individuals  tu  save.  Necessity  may  com- 
pel a  man  to  exert  himself  to  pay  heavy  taxes  ;  but 
it  is  choir\  rir:(l  not  necessity,  which  makes  1. 1:1 
withdraw  a  portion  of  the  produce  of  his  industry 
'from  immemate  consumption,  and  employ  it  as  a 
•tocki  Tbia  diatinrtien  mnit  be  kept  constantly  in 
vieir.  Iteannet  be  ctanied  diet  It  ia  neceasity  that 
ftroai  Aaman  and  maneftcUnm  to  ieU  a  portion  of 
llieic  pcodnoa  Io  naj  die  taaaa  to  wblcb  they  are 
anlijeolad ;  but  when  these  taxes  are  paid,  the  go- 
vemment  is  satisfied,  and  it  ia  plainly  their  own  free 
option— their  dt  i  t-  tij  nuprovc  tlieir  condition,  and 
to  rise  higher  in  the  woilii,  uml  not  compulsion,  that 
induces  them  to  accumulate  another  [Mtrlion  of  tlieir 
produce  as  capitaL  The  capitals  of  England  and  of 
France  have  not  increased,  becaute  of  the  vast  ex« 

Kiditure  of  their  governments,  but  in  detpile  of  it, 
ose  who  continued  to  accumulate,  notwithstand* 
tag  the  ahan  of  ibair  pnduea  takap  from  them  bj 
MttiaiBaMnt  incicetad,  wwdd  evidently  bava 
bad  greater  meant  of  accumulation,  had  this  share 
not  been  increased,  or  increased  in  a  less  propordon. 
But  accumulation,  like  the  other  passions,  increases 
as  the  means  of  gratUyiug  it  increase.'  In  point  of 
fact,  the  greatest  accumulation h  are  invariably  made 
where  ilverc  is  the  Kreatest  power  to  accumulate. 
There  are  no  intemaftaxes  in  America ,-  she  is  pos> 
seased  of  vast  tracts  of  fertile  and  uncultivated  soil ; 
and  industry  is,  in  consequence,  extrerody  produo- 
tivu.  And«  umeaUy  tp  what  we  have  now  stated, 
America  douBaa  bar  capital  and  population  every 
five^and-twenty  years,  and  is  advancing  in  the  ca» 
reer  of  wenUh  and  civilisation  with  a  rapidity  un- 

knoW'ti  ir.  .in'  other  country. 

AxubUion  to  rise  is  the  animating  principle  of  so- 
ciety. Instead  of  remaining  «atiafied  with  tlie  condition 
of  meir  lathers,  Uic  grtal  object  of  mankind  in  every 
age  has  been  to  rine  above  it — to  elevate  tbemselvea 
in  the  scale  of  wealth .  To  continue  stationary,  or  to 
retroffradcif  la  Mit  natural  to  society.    Man  from 

Cuith  pom  to  maabood,  then  denya  and  diaa; 
t  iuai  is  not  Ae  destiny  of  natiooi.  Tbe  artai 
scieucc-H,  and  capital  of  one  generation  become  the 
patrimony  of  Uiat  which  succeeds  them  ;  and  in 
their  hands  are  improved  and  augmented,  and  ren- 
dered more  powerful  and  efficient ;  so  that,  if  not 
counteracted  by  the  want  of  security,  or  by  other 
adventitioiu  cauae^  the  principle  01  improvement 
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Aceaa  uU-  would  always  operate^  and  would  senire  the  con* 
<)tnnt  advanoament  of  notiom  in  weahh  mi  popiiI»< 

,J^^tion. 

It  It  to  this  same  principle  that  we  owe  the  dis* 
COToyaDd  improvesnent  of  machinery.  Mankind 
ham,  in  every  stage  of  society,  endeavoured  to  in' 
crease  llieir  productive  powen^  and  to  improve  their 
eomlition,  by  availing  tbemsetve*  of  the  a*nstaiice  of 
natural  a^z.Dts,  .uul  nmkini?  tluni  coiitriluitf  to  the 
performance  i<t'  t.isks  which  must  ullu-rwise  Imve 
l>CL'n  jxTt'irmcd  b\'  the  hunil  (Hilv.  Thp  v-vrn^e 
avails  him.scU'ot'  tlip  aid  of  a  dub  and  a  slu)|{  to  la- 
etlhete  the  acquisition  of  game,  and  abridge  hia  la- 
twnrj  and  tbe  same  principle  which  prompted  him 
to  neon  to  end  construct  these  rude  hutromeots^ 
never  ceases  to  operate^  It  is  always  producing  some 
new  improvenietit ;  and  in  an  advanced  and  refined 
])i-rlo<l,  gives  u«  <hijjs  for  canoes,  muskets  for  slings, 
ste.aa-cnjiincs  lor  clubs,  and  cotton  mills  fordiRtafl's. 
"  The  hand  (if  iii.in,"  !-.iys  Culorul  lOrrciis,  "  im  not 
armed  with  any  eiiieient  natural  instrument,  ^uch  as 
the  beak  of  the  bird,  or  the  claw  of  the  qufulruped, 
ibr  eperatiag  directly  upon  the  materials  presented 
to  liwr;  bat  It  k  amninbly  adapted  for  recen'ing 
and  applying  artilicial  implemento,  and  for  employ- 
ing die  powers  of  one  substance  to  produce  the  de- 
sire<l  changes  in  another.  Hence  ;i!riiost  all  tbe 
grand  results  in  manufccturins  industry  are  brought 
nlxiut  hy  means  of  capital.  rhr(ni;^lu)iit  the  world 
thert'  lire  no  very  striking  inequalities  in  the  muscu- 
lar force  by  which  direct  lalK>ur  is  performed  ;  and 
it  is  mainly  owing  to  the  diiferetioce  in  the  quantity 
of  capital,  and  in  die  skUl  widi  wlddi  it  is  applied, 
that  in  one  country  man  is  found  nakc<l  and  desti- 
tute, and  that  iff  another  all  the  rude  productions  of 
the  ciirth,  nn:l  all  the  t'irccs  of  nature,  are  made  to 
contribute  to  Ins  comfort,  and  tu  augtueiit  tu«  power." 
tkt  P*vd»aim  of  maith,  p.  119.) 

Sect.  {W.^Tiifflrcnl  Eripu.i/menls  of  Cnpilal  and 
huiaitrif — Manttjactures  and  Commerce  sfioui/i  fo 
be  etjually  advantageous  at  Agriculture — Rate  of 
PntjiU  true  ieU  oJ  indivifbuU  and  fubiic  Adixm- 

DiBcTcnl         We  have,  in  the  previous  section,  ende:vvo'jrcel  to 
Kniplny-  ^   ghow,  that  the  increaie  ami  duuinuiion  of  capital  it 
piul  a^^^       grand  point  on  wbicli  natnmal  prosperity  hiogC^ 
rsMty.    "  — ^tlMt  if  you  increase  capital,  you  instantly  inorease 
the  means  of  supporting  and  employing  ad<utional  la- 
bour, and  that  if  you  ditiiinish  capital,  you  instantly 
lake  away  a  portion  o\  the  comforts  and  enjoyments, 
.  and  perhaps  al.'o  ut  the  necessarits  uf  tlit  tir  iJuciivo 

clastes,  and  spread  poverty  and  misery  throughout 
the  land  ;  and  we  abo  endeavoured  to  ihow  that  tbe 
incTease  and  diminution  of  lite  rate  of  proiit  was  tlie 

f;rcat  cause  of  the  increu.se  and  diminanon  of  capital, 
f  such  be  the  case,  it  seems  isapoMibte  to  raaiat 
coming  to  tbe  eoBclosion,  that  those  employments 
wli'ch  yielil  ^^reali-st  jiniftt,  or  in  wiiich  industry 
is  mo*t  pruduciivc,  are  the  iiio^t  adviiiitagtous.  But 
Dr  Smith,  Mr  Multhu«,  ami  most  other  political  ico- 
oomista,hare  objected  to  this  standard.  They  aiiow 
that  if  two  capitals  yield  equal  profits,  the  employ, 
ttents  ia  which  they  are  aagaged  are  tpMlljf  bea^ 
aat  t»  their  potuuora }  but  they  con  tend,  that,  if 
■one  «r  ibfiM  cafilltab  be  anipbiyed  ia  agriculttirej  h 


will  be  productive  of  greater  aJvantagr.    We  DiflWtoi 

beheve,  iiowevcr,  ttiut  we  sh.ill  be  :ible  to  slmw  that  ^'■Wj'J 
this  opinion  leats  on  no  good  foundutiun  ;  and  thalS|j^^^ 
the  average  rate  of  pr<^  is  the  single  and  infallible  dmaj. 
test     wbich  we  are  always  to  judge  which  employ*  -  r  ^  t  ^ 
ment  is  most  and  which  is  least  advantaseoua. 
_  A  capital  may  be  tmflUfftA  io/bir  iSakltUt  myf, 
eidier,  ^rsl,  in  the  production  of  the  raw  produce 
required  for  the  use  and  coniutiiption  of  the  s  icicly  ; 
or,  ircoiidlii,  in  nmr.id'.icturing  ami  prtpariiig  tliat  raw 
jiroduce  for  iinmediiite  use  and  consumption  ;  or, 
ihirdlg,  in  trauiportuig  liie  raw  and  manufuctureil 
products  from  one  pLicc  tr>  another  uce  irding  10  the 
demand;  m,fourtkly,  in  dividing  particular  portions 
of  aitbar  into  such  small  parciM  as  suit  the  conve. 
nieitoe  of  those  who  want  them.    Tbe  capitals  of  all 
those  who  uodertalce  .the  improvement  or  caf ttvstlon 
of  lands,  mines,  or  fisheries,  are  emploNed  in  the  first 
of  these  ways;  the  capital  of  all  maMtr  mjnufdc- 
turers  is  employed  iu  the  hccunJ  ;  tlhit  ot'all  uliols- 
sale  merch.ints  in  the  third  ;  and  that  of  all  retailers 
io  tbe  fourth.    It  is  difficult  to  conceive  that  a  capi> 
tal  can  be  emplt^ed  ia  any  way  which  may  not  M 
classed  under  some  one  or  other  of  these  bttdik 

On  the  importance  of  the  employment  of  capital  Employ, 
in  the  acquisition  of  raw  produce,  and  especially  in  '^}^^ 
the  cultivation  of  the  soil,  it  is  unnecessary  10  00-^*515 
large.    It  is  from  the  ^i>!\,  inciudiitg  under  tliut  term 
mines  atid  fislictits,  that  ttie  ).'.a//tT  of  all  coir.uiodi* 
tics  that  cither  minister  to  our  necessities,  our  coma 
forts,  or  our  enjoyment;,  must  huvu  been  originally 
derived.   The  industry  ^which  appropriates  the  raw 
productions  of  the  earth',  as  they  are  offered  to  us  by 
nature,  preceded  every  other.   But  thesespoutnrjecus 
productions  are  always  extremvly  limited.    And  it 
is  by  agriculture  only,  that  is,  by  the  united  apfilic.;- 
tion  of  immediate  labour  and  of  capital,  to  the 
cultivation  of  the  ground,  that  large  supplies  of 
those  qiecies  of  raw  produce,  which  form  the  prin« 
cipal  part  of  the  food  of  man,  can  be  obtained.  It 
is  not  quite  certain  that  any  of  tho  tpectes  of  grain, 
as  wheat,  barley,  rye,  oats,  *c.  have  ever  been  dis* 
covered  growins  spontaneoui-l)'.    Rut,  ahlujiirfi  this 
rou«l  oristiiial]\  liave  been  the  case,  siiil  the  t-xliemc 
hcarcUy  ot  --u<  h  Piioiilaneoiis  ji:  ouiict:(»lls  in  every 
country  with  wbich  we  are  actiuainted,  and  the  la> 
tbovr  wbicb  it  requires  to  raise 'them  in  cnn^iiderabla 
quantities,  prove  beyond  ell  qdwtioa  that  it  is  to  lig* 
neuitarethat  we  are  almost  exclusively  indebted  for 
them.    Tfje  transition  from  the  pastoral  to  the  agri- 
cultural mo<le  a{  lU'e  is  decidedly  the  most  important 
step  in  the  progress  of  society.    A\'iicneNcr,  indeed, 
we  campare  the  quantity  of  food,  and  of  other  raw 
products,  obtained  from  a  given  surface  of  a  well 
cultivated  country,  with  those  obtained  froai  an 
equal  surftca  of  an  equally  Arlilo  oouniry,  occupied 
by  buiftan  or  sbephcrids,  tba  powata  of  agrioultund 
industry  in  increasing  useful  productions  apprar  so 
striliiig  .ind  extraordinary,  tliat  we  cease  tc  'i  i  '  -  r. 
prist  al  the  ])rLfere:icc  which  has  been  *o  vui'.-j  and 
generally  given  to  agricuhure  ovc'r  manufactures  atid 
commerce ;  and  arc  disposed  to  subscribe  without 
hesitation  to  the  panegyric  of  Cicero  when  he  says, 
**  OnamM  osiem  rersm  ra  fmbm  dUquid  ac^ritur, 
mkii  eat  mgrieultara  vuUaa,  ailtf  uiarnu,  mMl 
dntt  nihil  AomiM,  nikU  tihin  J^ma." 


L  lyui^-Od  by  Google 


POLITICAL  ECONOMY. 


249 


Wht*m  Hui  arc  then  really  any  jutt  ground*  for  thia  prc- 
Bmploy-   forencc?  Arc  not  manuracturrs  and  coromsrce  equal- 


sdln'  'y  advantam'cous  as  agriculture  ?  It  is  j/lain  thst  witli- 
m.  out  agriculture  we  cuulii  never  possess  any  coiiskUt- 
able  supply  of  t!ie  mfiicriah  out  or«liiLh  Ibml  .luJ 
Employ,  doth^  are  made ;  but  h  it  not  i-qualiy  iiiain,  tiiat 
uvcnt  cii'  (^«-vntboat  a  knowledge  of  the  art*  by  which  they  are 
^In^m.hlr 'BIO  f<MM^  •■x'  clot'i«>  t^e  laii^it  supply 
I^^^;^!!;^  rftiMM  OMMriab  coald  be  of  little  or  an  awvice  ? 

libe  libour  of  tba  nilkr  who  grinds  the  eonit  and  of 
iIm  iMker  wIm  bikes  it,  i*  equally  oeeessary  to  the 
producdon  oT  bread,  a*  the  labour  of  the  hu*band> 
"uau  who  tilU  the  ground.  It  i«  the  bu*inc«s  of  the 
■gricukarist  to  raise  flax  and  wool ;  but  if  tliu  labour 
erf*  tbe  spinner  and  (he  weaver  bad  not  )^ivcn  tiietu 
Utility,  and  fitted  then)  for  bcio^  mude  a  comtfortable 
dress,  they  would  have  be^n  uearly,  if  not  entirely 
worthies*.  Without  the  labour  of  tiie  miner  who 
ilgt  the  aHuenl  irom  the  bowels  of  the  eerUi,  we 
ttuM  nee luisaebMiMd  Ihtwrtter  out  of  which  niany 
of  our  moat  useful  iayletMMS  asd  splendid  articles 
of  furniture  have  been  mede;  but  if  we  compan-  the 
ore  when  dug  from  the  mine  uith  the  finichiid  arti- 
cles, we  «hall  certainly  b«  convincd  that  the  labour 
of  the  purifiers  and  retincra  of  the-  ore,  and  ot'  tJie  art- 
isu  who  have  afterward*  couvertcd  it  to  useful  pur- 
pose*, ba*  beeo  tpkm  m  idfMiMgeeiu  the  Indo^ 
tryof  Iheasiaer. 
Wwontr  or  But  net  ealj  is  It  certain  that  manufacturing  io* 
MwiMfno  dnstry,  or  that  speciee  of  Muitry  which  fiu  ud 
adapu  the  raw  produce  of  Mlore  to  OUr  iiM^  ia  re- 
qnisite  to  render  iu  icqvifitiOB  of  avf  ooatideniblc 
pnveaMot  value;  but  it  Is  efio  certain,  that  without  manufac* 
WAgKml-  turing  industry  this  very  raw  produce  could  never 
hnve  bwn  obtained  in  anv  cnngidcruble  quantity. 
The  labour  of  the  mechanic  ^  n  i  n  bricates  the  plouj;h 
is  as  efficacious  in  the  proiiuuiug  of  corn  as  the  la- 
bour of  the  husbandman  who  guides  it.  But  the 
{dougb-wright,  the  milUwright,  the  cmilb,  and  all 
OOie  artizaos  who  prepare  toot*  and  aachine*  for 
Hie  bHsbiodisn,  «m  imUjt  inanureetitMn!»  and  differ 
In  no  rcepeet  whateter  fl«m  those  who  ere  employed 

to  pi»e  utility  to  wool  and  cotton,  except  that  tiity 
work  on  hauler  mnterials.  '1  lie  fixed  capit.Tl  vested 
in  lonls  niul  machine*  ia  the  product  of  the  labour  of 
the  tooi  and  engine  manufacturer;  and  without  the 
■id  of  this  fixed  capital,  it  is  impossible  that  agrlcul- 
loral  labour,  or  that  any  otfier  tort  of  labour,  could 
•ver  have  become  con»iderably  productive. 

"  Diniogiier,"  sua  the  Mertjnie  Geniicr,  "  lo  tm* 
«tn  dee  ootrlen  oe  regricaltuM  (l'««cc  cehn 


tunD){  la 
diutrf  to 
(be  llD< 
oveoMnt 


ntree  oamert,  est  one  abitmetiaii  praqm  toujoiift 
oiseiMe.  Tovte  richeaso,  dens  le  wma  dans  lequel 
noua  la  concevons,  est  n^cciaaircment  le  n^uliat  de 
ees  deux  genres  de  travail,  ci  >a  conRomnialion  ne 
■eut  pas  plus  se  pasacr  de  I'un  que  de  I'autre.  Sans 
lenr  concours  simultane  il  ne  peut  y  avoir  de  chose 
eoeeonimehl^  et  par  eoo»£quent  point  de  riohesse. 
Cemaeat  penmitKw  done  eoeBpem  lew*  pnduiu 


travail,  oo  ne  peut  plus  concevoir  de  veritable  pro-  ri;fr  rfM 
duit,  de  produit  consoniroable  et  oyant  une  valcur   J]''' ,^ 
recllef  La  vaK  ur  du  blc  .-ur         ie>uUe  de  I  unlus^piujaQd  in. 
trie  du  moisyoimeur  imi  rei  UL'iJer j,  du  hatti'iir  qui  duitiy. 
le  ieparer  i  ih-  la  pailis  ,  <lu  nu  iJiner  et  d  j  boiihiiigcr  '^^s^^^ 
qui  le  convcrtiront  successivcmt  iit  en  turine  el  en 
pain,  tout  c<MQine  elle  r6sulte  du  traviul  du  kbourcur 
et  du  semeur.   Sans  le  travail  du  ti*ser.-ind,  le  lin 
n'aurait  pes  plus  le  droit  d'etre  oouptfi  au  nonibre 
des  rjphetsc*,  que  Tortis  ou  toot  lum  vifj^  inu- 
tile.  A  quoi  pourrait-O  done  servir  de  recbercher 

IcqUcl  de  t  ea  d,  iix  i^enrcs  de  travail  Contribuc  Ic 
plu«  a  ruvaiiccni:  ui  dc  Ui  richesse  iiationalc?  N'cist- 
cc  pii^s  co'innu  ,si  Ton  di*pulait  pour  suvoir  IcqucI,  du 
pied  droit  ou  d>i  pied  gauche,  est  plus  utile  dan<i 
Taction  de  tnaicher:''* 

Jn  lact,  there  is  not  at  bottom  any  real  distinction  v,,  r.  i.i  nif- 
between  agricultural  and  manufucturing  Indnstiy*  It  <<^rintL-  U- 
i.,  as  we  have  «li««d/  shown, »  vulgar  error  to  sup.  ^^Lf  S!i 
pose  that  the  operattoos  ofhiubandiy  add  any  thing  MtaMit^ 
to  the  stock  of  matter  already  in  existence.  All  that  turing  in. 
man  can  do,  and  all  that  he  crer  docs,  is  merely  to  fluitxy.  _ 
^ive  to  m.itror  thiit  particular  fjiai  or  shnpe  whicli 
bUt  it  for  his  u»e.    liut  it  was  contended  by  M. 
Quctnay  and  the  French  eeononli^t^,  and  their  opi- 
nion* have  in  thi*  instance  been  espoused  by  Dr 
Smith,  that  the  labour  of  the  husbanduion  in  adapt- 
bg  matter  to  our  lue  is  powerfully  £icilitated  by  the 
aid  derived  from  the  vqfetalive  powers  of  not  are, 
wbile  the  labour  of  the  laanttfiMsmrer  has  to  perfonn 
every  thing  itself  without  any  such  eo<operatioa. — 
"  No  equal  quantity  of  productive  labour,  or  capita) 
employed  in  manufactures,"  say*  Dr  Smith,  "  can  OpjnkMi  uC 
ever  occasion  so  great  a  reproiliiciion  a*  if  it  were '^niiiii 
employed  in  agriculture,    in  munnjacturet  nature  [Jj^""*- 
(loei  NMTiiiNfi,  man  dws  ALL;  and  the  rcjirinii:ciion  ),p*p')J^^"* 
must  always  be  proportioned  to  the  strength  of  the  linatw  of 
agents  that  occasion  it.    The  capital  employed  in     '  ' 
agriculture,  therefore,  not  only  puts  into  motion  a 
greater  quantity  of  productive  unonr  than  any  eoual 
capital  employed  in  inaiiufactnreflf  bnt  n  pnpifueii, 
too,  to  the  quantity  of  productive  tidiOur  which  ?t 
employs,  it  ailds  a  nnich  f^reatc  r  value  to  the  annual 
produce  uf  the  land  and  labour  of  lliu  country,  lo  the 
real  wealth  and  revenue  of  it*  inhabitant*.  0/alllhe 
tia^s  Ml  which 
the  most  adv 
tioitt,  II.  p.  53.) 

'llki*  is  perhaps  the  most  objectionable  passage  in  Knsrsf  driS 
the  IFce/l*  1^  Xuihns  /  and  it  is  reolljr  astonithing  Opiaisn. 
kow  10  Mttte  and  sagacious  a  reasoner  as  Or  Smith 
could  have  maintains  a  doctrine  »o  manifestly  erro- 
neous.  It  is  unquestionably  true,  that  nature  pow> 
erfully  aisists  the  labour  of  man  in  agriculture.  The 
husbandman  prepares  the  ground  for  the  .<eed,  and 
deposits  it  there;  but  it  i»  nature  that  unlohls  the 
germ,  that  feeds  and  ripens  the  ^rowmg  plant,  and 
brings  it  to  a  stale  of  nwturity.  But  doc*  not  nature  if,,^  ^ 
do  as  much  for  na  in  every  other  department  of  in- 
dnati7  ;  The  po««n  Jtt  «at«r  and  of  «ind>  which  vith  M>n 
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Dd&MHt  move  our  ninc!iinery,  support  our  ships,  ajid  impel 
'■•l^;   ihenri  over  the  ilu  n, — the  pressure  of  the  atniotphere, 
plulaiiJ  In- elasticity  oi  6Uam,  which  fiiablc  us  tu  work 
duMzy.   the  luost  stupendous  eoj^inet,  are  they  not  the  tpon- 
'  tancDus  gil  t!«  of  nature  i  In  fact,  the  single  and  exclu- 
advantage  of  machinery  consists  in  itt  iwTing 
enabled  us  to  press  the  powers  of  nature  ioto  OUT 
•trricct,  and  to  make  th«m  p«rf«rm  tho  principal  |ipft 
of  what  would  otbeiwiae  bive  been  wholly  the  work 
of  man.    fn  navigation,  for  example,  ii  it  possible  to 
doubt,  ih;u  the  powers  of  nature — the  buoyancy  of 
the  water,  llie  iin|)iilse  nf  the  wind,  and  the  polarity 
oftlie  luagset,  contribute  fully  as  much  as  the  direct 
labour  of  the  sailor  to  waft  our  ships  from  one  hemi- 
sphere to  another  f    in  bleaching  and  in  fermenta- 
tion the  whole  process  is  carried  on  by  natural  agenta. 
And  it  ia  to  the  effects  of  hentia  aofliaDiiw  and  melt* 
hg  mctatij  in  preparing  our  food,  nail  m  winriD|r 
our  bouaea,  that  we  owe  many  of  our  moat  powerTiu 
■nd  convenient  instrumenU,  and  that  these  northern 
climates  buve  been  made  to  afford  a  comfortable  ha- 
bitation.   So  far,  indeed,  from  its  being  true  that  na- 
ture does  much  for  man  in  agriculture,  and  nothing 
in  manufactures,  that  the  fact  is  nearly  the  reverse. 
There  are  no  limits  to  the  bounty  of  nature  in  maou< 
&ctures,  but  there  are  limits,  and  not  very  remote 
■»  to  her  bounty  in  agriculture.   The  ercat«it 
■OMit  of  qyital  might  be  upendea  » tho 
construeUoD  of  ai«am>en^nef.  or  of  any  ether  sort 

■  of  machinery,  and  after  they  Iiad  been  multiplied  to 
infinity,  the  last  would  be  as  powerful  and  as  efficient 
in  saving  labour  and  producing  commodities  as  the 
first.  Such,  however,  is  not  the  case  with  the  soil. 
Lands  cf  ilie  tirst  quality  are  speedily  exhausted;  and 
it  is  impoiaiblu  to  apply  capital  indctinitcly  even 
to  the  best  soils,  without  obtaining  from  it  a  con- 
■tiMly  dimioitbiog  rate  of  pro6t.  The  rent  of  the 
liadlord  k  net,  aa  Dr  Smhb  ecaeeived  it  to  bo,  the 
focompense  of  the  work  of  nature  remwniog,  after 
•11  that  part  of  the  product  ia  deducted  which  can  be 
regarded  as  the  recompense  ot"  the  work  of  man  ! 
But  it  in,  OS  we  fhuU  hereafter  bIiow,  the  excess  of 
produce  obtaini'd  from  the  best  soils  in  cultifation, 
over  ttiat  which  is  obtained  from  the  worst— it  is  ■ 
consequence  not  of  the  increase,  but  of  the  diminu- 
tion of  the  productive  power  of  the  labour  ctriployed 
in  agriculture. 

Employ-  _  But  if  the  g^og  otilitjr  to  matter  be,  as  it  really 
mcnt  of  Oki^  the  amgle  and  exdinire  obfeet  of  every  tpcciea  of 

SomiMreial  P™'''"^'''*  industry,  it  is  pUin  that  the  capital  and 
f^f^fj,  labour  which  is  employed  in  carrying  commoditiea 
from  where  they  are  produced  to  where  they  arc  to 
be  consumed  ;  and  in  dividing  them  into  minute  por- 
lions,  60  as  to  fit  the  wants  of  the  consumers,  is  real- 
ly as  |}roductive  as  either  agriculture  or  manufac- 
tures. The  labour  of  the  miner  gives  utility  tu  mat- 
teru-to  coal  for  example— by  Imnging  it  from  the 
bowdt  of  the  earth  to  its  e.urface »  mit  the  tabonr  at 
ibt  merchulf  or  oirrier.  who  traMporte  Mm  eeal 
' '  ftom  the  mine  where  it  baa  tteen  dog  to  the  eitjr,  or 
place  where  it  Ik  to  be  burTied,  gives  it  a  further, 
and  perhaps  a  more  considerable  value.  We  do  not 
owe  our  tires  exclusively  to  the  miner,  or  exclunive- 
ly  to  the  coal  merchant.   They  are  the  result  of  the 

■  coojoint  opOTlioM  of  iMi(h,aiid  dn  of  the 


tinns  of  all  those  who  have  Airoished  them  with  the 
tools  and  implements  used  in  their  respective  em-  Emplsjr. 
ployments.  "kruSh! 

Not  oniy,  however,  is  it  necessary  that  commo-  ^'  dutiqk 
dities  should  be  brought  from  where  they  are  pro-  ^ 
doced  to  where  they  are  to  be  consumed,  but  it  is  A^^vusim!* 
that  ncy  should  be  divided  into  such  "' 
poitioM,  that  each  faidividaal 
may  have  it  in  hia  power  to  pwetiaae  die  predae 
(juantity  of  them  he  is  desirogs  of  obtaining.  "  If," 
»uys  I)r  Smith,  "  there  was  no  such  trade  as  a 
butcher,  cvi  ry  n  m  would  bo  obli^d  to  purchase  a 
whole  ox  or  a  whole  sheep  at  a  ttme.  Thi*  would 
j^encrally  be  inconvenient  to  the  rich,  and  much 
more  so  to  the  poor.  If  a  poor  workman  was  oblige 
ed  to  porchaae  a  month's,  or  six  months'  provident 
at  a  timet  •  great  put  of  the  atoclt  wfaidi  ha  ev< 
ploy*  a*  a  e^ital  in  the  iutrumeau  of  bia  Imia^  «r 
in  the  fumituio  of  fail  ihop^  and  whieb  jiaida  him  a 
revenue,  he  would  be  forced  to  plaoe  in  thM  part  of 
his  stoi  k  «  f,irh  is  rnsnrvcil  for  immediate  consump- 
tion, and  wincii  yitldii  him  uo  revenue.  Nothing 
can  be  more  conveniettt  for  such  a  person  than  to 
be  able  to  purchase  his  subsistence  from  day  to  day, 
or  even  from  hour  to  hour,  as  be  wants  it.  He  is 
thereby  enabled  to  employ  almost  his  whole  stock  ai 
•  capital.  He  is  tiiu«  enabled  to  furnish  work  to  a 
:r  value,  and  the  profit  which  be  makes  hj  it 
this  way  much  Buwe  than  eompenaatea  die  ed« 
ditional  price  which  the  labour  of  the  retaOer  gives 
to  the  goods.  The  prejudices  of  some  political 
writers  against  shopkeeperg  and  tradciimeo  are  al> 
togf fher  without  foundaliof.  So  for  is  it  from  be- 
ing nccc^s^ary,  either  to  tax  them,  or  to  restrict  their 
number*,  that  they  can  never  be  multiplied  so  as  to 
hurt  the  public  interests,  though  they  may  so  as  to 
hurt  their  own  individual  interests.  The  quaati^ 
of  grocery  goods,  for  example,  which  can  be  aold  in 
a  paiticuHir  torn,  it  United  by  llio. demand  of  that 
town  and  tta  netghbeoriioed.  The  capital,  there* 
fore,  «hich  can  be  advantageously  employed  in  the 
grocery  trade,  cannot  exceed  the  capital  required  to 
purchase  and  retail  theRc  goodii.  1 1  this  capital  it 
divided  between  two  ditlerent  grocers,  their  compe- 
tition will  obviously  tend  to  make  both  of  them  Stiil 
cheaper  than  if  it  were  in  the  haada  of  one  only ; 
and  if  it  were  divided  among  twentj,  Ihdr  competi* 
lion  wooU  be  jmt  to  much  the  graMr^  and  the 
'   'In  order  to  I 


chance  of  th^  ceaJdalng  together 
the  price  just  so  much  the  leas.  Tlieir  competition 
might,  perhaps,  ruin  some  of  themselves ;  but  to 
take  care  ol  this  is  the  business  of  the  parties  con- 
ceme«l,  and  it  may  safely  be  trusted  to  their  discre- 
tion. It  can  never  hurt  either  the  consumer  rr  the 
producer;  on  the  contrary,  it  roust  tend  to  make 
the  retailers  both  teli  cheaper  and  buy  itenrer,  than 
if  the  whole  trade  waa  monopolized  by  one  or  twn 
pcrsana.  Somo  of  llien,  perhaps,  may  occaiioaaDj 
oaeoy  n  wiak  cwtonur  to  buy  what  be  bna  no  oo* 
cation  for.  ThItevOii,hew«ver,  of  too  little  Impart* 
ance  to  deserve  the  public  attention,  nor  would  it 
necessarily  be  prevented  by  restricting  their  num- 
ber."—A  ofNtttiont,  II.  p.  +8.) 
Thna  it  appeara,  that  tM  the  modes  in  which  capi-  .^grienliure. 
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Tiir^mt  other  word«j  that  Jhe  niting  of  raw  produce,  the 
Kni].;  jv-  fasliiooiag  of  this  rmw  produce  after  it  is  raised  into 
;;;;*';;J^^uMfaI       •g»MhJB  wticte,  the  wrjing  of  the 
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duiirj.  end  maooleetured  prodndi  froia  one  place  to 
^««-V«-'  another,  and  the  relailiii^  of  them  in  such  pactioat 
Cottsmme^  as  may  suit  the  public  dtmand,  are  «^(fffffy  •d*oii- 
sqoally  td-  ta^jcous :  that  is,  the  capital  and  labour  cmiilayed 
TBtrngraifo.      j^ijy  these  departments  contribute*  equal- 

ly with  the  capital  and  labour  employed  in  the 
others,  to  increase  the  mass  of  necessaries,  conve- 
>  Diencies,  and  luxuries.  Without  ■  previous  supply 
of  nnr  produce,  we  could  ba*e  no  oMnu&ctures; 
and  withonA  nMnAdarce  aitd  ccmBMrrial  industry, 
the  greater  part  af  raer  Pfeduoe  wonM  be  eii- 
tirely  worihien,  and  coofd  imthcr  ulSdy  ear  muita 
nor  contribute  to  our  comforts,  Manufacturers  and 
raercbanta  are  to  the  body  politic  what  the  digestUe 
powers  arc  to  the  human  body.  We  could  not  ex- 
ist without  food  ;  but  the  largest  supplies  of  faod 
cannot  lengtiiou  our  days  when  the  ruacliinery  by 
whicfa  nature  prepares  and  adapts  tins  food  for  our 
incorporates  it  »ith  our  body,  is  vitiated 
NoUiing,  titecefwre,  can  be  more  silly 
and  cbild&b  tban  tbe  eatiaHMce  tbat  are  ao  fre. 
qnenllr  put  forth  of  the  cetapetaUTe  advantMet  of 
agrieamiral,  manufacturing,  and  commercial  rndua* 
try.  They  are  all  intimately  and  indissolubly  con- 
nected, and  depend  upon,  and  grow  out  of  each 
other.  '  J  im1  and  trade."  to  borrow  the  just  and 
forcible  expressions  of  Sir  Josiah  Child,  "  are  TWINS, 
and  have  always,  and  ever  will,  uiajr  and  voane  lO' 
\er.  it  cannot  be  ill  with  trade  but  lands  will 
aor  il  irilil  laaih  bat  trade  wUI  feel  it."  This 
eantrorerted;  and  on  itaaa< 
tfioHtji  we  am  enlHIid  tokcaodaan  every  atteeqH  to 
flualt  one  tpeciea  of  iodostrj,  by  eivinc  it  bctitiottt 
advanta^  at  the  expence  of  the  rest,  as  being 
equally  impolitic  and  pernicious.  No  prcf  :.  ui,  i  ;  has 
ever  been  given,  or  can  be  given,  to  ague -Uurinis 
over  manunictarers  and  merchants,  or  to  manulac- 
turers  and  merchants  over  agriculturists,  witliuut  oc 
canoning  tbe  most  extensively  ruinous  consequences. 
Men  ou^ht,  in  every  instance,  to  be  allowed  to  fol> 
low  their  own  inclinations  in  the  employment  of 
tbdr  liock  and  induatry.  Wbcie  induatiy  i*  free, 
the  imareata  of  bdhiduM  ean  never  be  eppoied  to 
tbe  falter ests  of  tbe  public.  When  we  succeed  best 
ni  iocreasins  our  own  wealth,  we  must  neceasarily 
also  succeed  best  in  increasing  the  Wioaltb  of  tho 
state  of  which  we  are  subjecU.  • 

This  mutual  dependence  of  the  different  branches 
of  industry  on  each  other,  and  the  necessity  of  their 
co-operation  to  enable  mankind  to  make  any  con- 
siderable  progress  in  civilization,  bat  been  ably  il- 
lustrated in  one  of  tbe  early  numbera  of  the  £ain- 
imrgk  Beuitm.  "  It  mnj  wfUy  be  caoduded.  that 
idl  Iboaa  occupetiom  whidt  tend  to  supply  tbe  ne- 
cessary want.s  or  to  multiply  the  comlortS  and 
pleasures  of  human  life,  are  equally  productive,  in 


gcthe 

ldl.1 


the  strict  sense  of  tJie  word,  and  tend  to  aug-  i>i<rcnni 
ment  the  mass  of  human  rtcbet,  enaning'i  by  '^"'^Jp. 
riches,  all  those  things  which  are  neceiaary,  orSSmdliL 
convenient,  or  deltgbtful  to  man.  The  progreu^wii]'. 
of  aocietv  bat  beoD  productive  of  a  cofflpleleaflipe*^ 
ratioB  of  enploqraMnta  originally  united.  At  first, 
every  mai\  provided,  as  well  as  he  coutJ,  for  his 
necensities  as  well  as  his  pleasures,  and  tor  all  his 
wants,  as  well  as  nil  his  enjoyments.  By  degrees  a 
division  i>f  these  cares  was  introduced ;  the  subsist- 
ence of  the  community  became  ilie  province  of  one 
class,  its  comforts  of  another,  and  its  gratificationa  of 
a  Uiird.  The  different  operations  subtervieot  to  (be  aU 
takunent  of  each  of  these  objccu  were  Ihen  eMrtialad 
todifiroa  bandi;  and  the  universal  aitaUldHiaant 
af  baiter  «onaeeiad  the  wbok  of  these  divisiona  and 
iubdivirions  together— enabled  one  man  to  thano- 
facture  for  all,  without  danger  of  starving  by  not 
ploughing  or  hunting,  and  another  to  plough  or 
hunt  for  all,  without  the  ri.sk  of  wanting  tools  or 
clothes  by  not  itianufacturing.  It  has  thus  become 
as  impos6iUle  to  say  exactly  who  feeds,  clothes,  or 
entertains  the  community,  as  it  would  be  to  say  which 
of  the  many  workmen  employed  in  the  manufacture 
of  pins  is  the  actual  pin-maker,  or  which  of  the  fima- 
aervants  prodacaa  Ihe  crop.  All  tbe  bnmcheaof 
naeful  induatiy  warit  together  to  the  common  end, 
aa  an  the  porta  of  each  branch  co-operate  to  iu  par- 
ticular object.  If  you  say  that  the  fartncr  feeds  the 
community,  and  produces  all  tbe  raw  materials  which 
the  other  clas&ca  work  upon,  we  answer,  that  unless 
those  other  classes  worked  up  the  raw  materials,  and 
supplied  the  farmer'^  i)ecesj.itie>;,'he  would  be  forced 
to  allot  part  of  hit  labour  to  this  employment,  wluhft 
be  forced  others  to  assist  in  raising  raw  prodace> 
In  aoeh  a  eoaaplicatad  ay«teai«  it  Is  clear  thataO 
boor  baa  tbe  aaae  cieet,  and  equally  inoteaaea  die 
whole  mass  of  wealth.  Nor  can  any  attempt  be  m  rc 
▼ain  than  theirs  who  would  dehne  the  particular  parts 
of  the  macliine  that  produce  the  motion,  which  is 
aeceit^arily  the  result  of  the  ti:hiJe  poicers  combuted, 
end  depends  on  each  particular  one  of  theamtiiailj 
connected  members."— (Vol.  iV.  p.  S63.) 

Much  has  beCB  wid  respecting  the  extrawdlBafyji  ^ 

nortali^oriaiteiMOiilbctaiinseitablishmenta.  Tberamnot 
ready  eoonnaiMalioa  of  conti^B  where  people  areiP*^«^*« 
erowidad  tafellie»w4h9  wtnt  of  anSeient  ventlla-j  "'*'* 
tion— the  eonfiaaniaiit  of  children— and  the  poat 
sive  unhealthiaan  of  lome  particular  procei^ses,  are 
circumstances  from  which  moi>t  writers  have  been  led 
to  infer  that  the  mortality  in  Bianufaeturing  (nties 
musl  be  unusually  (jreat,  without  giving  themselves 
the  trouble  to  inc|uire  whether  the  fact  really  was  SO. 
The  returns  under  the  population  acts  have  ahoWD 
the  fallacy  of  these  opinion.".    No  OM  eaa  dnabt 


that  Great  Britain  was  infiotielj  more  of  a 
ftcturing  country  in  1910  and  IttO  tban  In  1780; 

but,  notwithstanding  tbe  vast  increase  during  the 
intermediate  period  of  what  we  have  bees  bi  the 


*  For  a  particular  examination  of  Dr  Smiih'x  opinion  with  respect  to  the  cocnparative  advantages  of  dif- 
ferent species  of  commerce,  see  Mr  Ricirdo'^  I'rin^fUi^  ^offlNaf  JSSHMoaijr  Mlf  7eJNl*MN  let  ad,  p» 
497,  and  the  EdMurgk  Bcmem  for  July  1819*  p-  71. 
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Uiftertot  habit  of  considering  unhealthy  enploymeBto,  the 
Einplo)'-  average  mortality  in  England  tnd  Walei  In  1810 

»Jttaiy.  in  etery  58  of  the  existing  populatiun,  whereas 
in  ITSCi  il  was  ojil-  in  every  10.  It  niay  pur- 
baps  be  »atd,  that  thm  increased  healthiness  is 
owing  to  the  improvemcntis  in  ugnculture — to  the 
diaiiMge  of  bogi  and  marches,  the  iaciosurc  and 
coltiviUon  of  eooiniona  txui  wattcty— oad  net  to 
the  extension  of  OMMlbclorcs.  Bat  rap^o  thit 
were  admitted,  still  weriioutd  have  to  (nqnlre  trAal 
had  occasioned  tfirsf  e.tlrn-n  c!ii;.:ry  ivij-.Tni-i  tnnils  in 
agriculture?  And  a  iiioiiieiit'if  rttJeclioii  ^voulU  bo  =uf'- 
Scierit  to  convince  us  timt  they  have  principally  re- 
sulted from  the  improvement  ot'manufactures — trom 
the  increased  demand  of  the  manufacturing  popula^ 
(too  for  the  raw  produce  of  ihe  aoil.  la  point  of  fact, 
however,  it  ia  certain,  that  much  of  the  late  diminu- 
tion of  mortnlity  :»  a  direct,  and  not  an  indirect  con- 
licijiiciu  t.!  (it  the  improvement  and  extension  of  ma- 
lailactui  L's.  I'.vcrv  iMit:  knows  ot  \*  hill  va^t  itnpi)rt.,iici; 
it  IS  to  the  health  of  the  jjcople  tiiiu  thty  bin  uld  have 
the  aieaw  of  providing  them&elves  with  comfortable, 
clotliet  at  a  cbean  rate.  And  this  is  one  of  the  many 
advaotagea  whidl  improvements  in  manufacturing 
induftry  always  bring  along  with  them.  The  reduc* 
tion  in  the  price  of  cotton  goods  only,  occasioned  by 
ttu.'  j,'rr.ilLT  facility  "itli  wliidi  ihey  nri'  now  pro- 
duced, has  enabled  tlie  poorest  elasaes  uf  iniliviihi.Us 
to  clothe  themselves  in  n  warm,  clean,  and  tk^ant 
dress;  and  has  thus  bteli  productive  of  an  increase 
of  comfort  and  enjoyment,  of  which  it  is  extremely 
difficult  for  iMj  who  baveM  long  experienced  its  be> 
nefictai  efiecu,  to  eitlmate  the  extent. 
OiTiwrn  of  The  effect  of  dic  '.xtreme  subdivision  of  labour  in 
^•^JJ^'J^  manufacturing  etlublislimcnts,  and  the  exclusive  at- 
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aM4({gnuI<: 
die  labour. 


L'ii  it  requires  the  workman  to  bc&to« 


ttlltl.ill   \1  .'llL'i 

one  single  i  pL  ration,  has  been  supposed  to  exert  a 
most  perniciiuis  inHuence  on  his  mental  faculties. 
The  geoiua  of  th«  waster  is  said  to  be  cultivated,  but 
that  wtbe  workman  to  be  condemned  to  perpetual 

neglect.  Most  mechanical  arts,  we  are  told,  succeed 
best  under  a  total  suppression  of  ccntimeut  and  rea- 
son. A  habit  of  moving  the  hand  or  the  foot  Is  said 
to  be  independent  of  either;  and  the  work.^hop  h;i8 
been  compared  to  an  engine,  tlio  parti  of  wliicli  nre 
men  I  (Ftrguson  on  Cn  j7 'V.^^fV/y,  p.  303.)  Dr  Smith, 
who  has  Ktven  so  uiimirablc  an  exposition  of  the  be- 
nefila  which  locieqr  has  derived  from  the  division  of 
labour,  has  notwithsunding  eoncarred  with  die  po- 
pular prtjuJitoi  on  this  subject;  and  has  gone  so  far 
ai  lu  allinn  lliat  conilant  application  to  one  particu- 
lar occupation  in  a  l.ir^-e  manufactory,  "  necessarily 
reoUers  the  workman  us  ttunid  and  ignorant  as  it  u 
pe^ie  lo  make  a  humoH  oeing."    NolMng  can  be 


OS  to  antiapate*  The  variety  of  the  »ecBpaitkwB  in  Di 
which  the  hnsbandmaB  Is  mue  aooecidvdj  to  en*  ^^'"^^ 
gage,  tlieir  constant  liability  to  be  affected  by  so  va-^2imdH»I 
riable  a  power  as  the>  weather,  and  the  perpetual  damf, 

clianj:e  in  ilic  apprariincc  of  the  objects  which  daily 
meet  hi«  eyes,  and  witli  which  he  is  conversant,  oe> 
cupy  his  attention,  and  render  him  a  stranger  totliat 
ennui  and  desire  for  extrinsic  and  adventitioua  m« 
cilement  which  must  ever  be  Mt  if  tboie  who  art 
ceoslantly  engaged  in  burnishing  the  point  of  a  pin, 
and  in  perforroing  the  same  endless  routine  of  precise- 
ly sirnilar  operation?.    This  want  of  excittme-nt  can- 
rot,  iiowcver,  be  so  che-aply  or  efTectualiy  gratitied 
in  any  other  way  as  it  may  be  by  cultivating — that 
is,  by  stimulating  the  mental  powers.  The  generality 
of  workmen  have  no  time  for  dissipation  ;  and  if  tliey 
had,  tbew^jesof  lalMur  in  ali  old  settled  und  densely 
peopled  eoontriCB  are  too  low,  and  the  propensity  to 
save  and  nccumu!atc  ton  powerful,  to  permit  any  very 
lar^jc  proportion  of  them  seeking  to  divert  themsclvts 
hy  indulginji;  in  riot  and  excess.    Tlity  are  thus  dri- 
ven to  seek  for  recreation  in  mental  e\ciicmi.-nt ; 
and  the  circitmstanoes  in  which  they  are  placed  afford 
tbem  every  poasible  iacility  for  amuring  and  divcning 
tliemselvet  in  this  manner.    By  working  together,' 
tltej  have  constant  opportunities  of  entering  into  con- 
venation;  and  a  small  individual  contribution  cn« 
ables  them  to  obtain  a  large  supply  of  newspapers' 
and  of  the  chespeT  class  of  periodical  puljlications. 
But  whatever  difl'orence  of  opinion  may  exist  respect- 
ing the  eaute,  there  can  be  no  doubt  of  the  fact> 
thot  the  intelligence  of  the  workmen  employed 
manuiiMturea  haa  increased  according  as  their  ■um- 
bers have  increased,  and  as  their  employments  have 
been  moro  nn<l  niore  svibdlvidcil.    We  do  not  be- 
lieve that  they  ever  were  less  intelligent  than  the 
agriculturbis ;    l)ut,  wbaicvor  may  liavc  l)een  the 
case  formerly,  no  one  will  now  venture  to  atlirm  that 
they  are  inferior  to  tbem  in  intellectual  acquire> 
ments,  or  that  they  are  mero  machines  wilhoitt  aafr* 
thnent  er  reaaon.    Eveo  Mr  Malthua*  whose  lean*  Ba 
ingj  are  all  on  the  side  of  agriculture,  has  justly  -Mal- 
and  eloquently  observed,  that  "  Most  of  the  ef-  nj^^,ji^ 
ft  1,'t.s  of  manufactures  and  conuniTcc  on  the  ge- 
neral state  nf  socioty  are  in  the  highest  degree 
beneficial.     They  infuse   fresh  life   and  activity 
into  all  classes  of  the  stale,  afford  opportuni^ 
for  the  inferior  orders  to  rise  by  personal  merit 
and  exettimiy  and  atimulate  the  higher  orders  10 
depend  Ibr  disttnetion  upon  ether  groumts  than 
mere  rank  and  riches.    Ttiey  excite  invention  ;  en- 
courage science  and  tlie  uKeful  art*  ;  spread  intelli- 
gence and  spirit ;  inspire  a  taste  for  convtnieiicic* 
and  comforts  among  the  labouring  cta«jie« ;  and,  above 


all,  give  a  new  and  happier  structure  to  society,  by 
inore  nuurveUoushr  inoorreet  t&aa  these  r^resenta-  increasing  the  proportion  of  the  middle  daua—tbu 
tieos.  Instead  of  its  lieing  true  Aat  tbe  workmen   body  on  wbidi  die  Kberty,  publ 


employed  in  manufacturing  establishments  are  less 

intelligent  and  acute  than  those  employed  in  agricul- 
lure,  tbe  faet  ii,  distinctly  and  completely  the  re- 
veriKj.  The  weavers,  and  other  mechanics  of  Glas- 
gow, Manchester,  and  Birmingham,  possess  infinite- 
ly  more  general  and  extended  information  than  is 
possessed  by  the  agricultural  labourers  ef  any  £000' 
ty  in  the  empire.  And 
prejudiced  inquiry 


this  is  really  wiatanwe  on- 

tbe  tKkjjttt  waM.  bate  ted 


lie  spirit,  and  good 

government  of  every  country  must  mainly  depend." 
(Ohtervationt  on  Ihe  Effect  t  of  the  Corn  Law,  p.  «9.) 

Thus,  then,  wo    arrive,  by    a    ditle'rcnt  rutt/e,         of  Pro- 
at  the  same  result  we  have  already  endeavoar- J* 
ed  to  establish.     The    inextinguishnble    passioo  »»nt  ^ 
for  gain — the  aurt  sacra  fameM^-'mitt  al**y*  >n- diflcrvnt 
dace  capitalists  to  employ  their  stocks  IB  those  >imptoy- 
itraocbes  of  industry  which  yield,  all  things  consi-  "^c** 
dei«d»  tlM  kigheit  rate  ^  pr^.  Aad  it  is  clear  to 
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r>iir«t*iik  demonstration,  that  those  employtnents  whicli  vield 
Kmply-        highest  profits  are  always  those  in  which  it  is 
piSMdli»l*<"'  public  interest  that  capital  should  be 

duKry.  hiTertedt  The  profit*  of  «  particular  branch  of  in- 
tiafoy  «K  mely  raised  except  bj  an  jnemKd  de> 
taand  for  its  pmduee. '  Should  the  dentMid  for  cot- 
tons incrtMiie,  there  would  be  an  incteased  cotapvti- 
tion  for  thcni  ;  and  as  their  prfce  would,  in  conse- 
quence, be  augment!?;!,  tlic  inanutaLtcrcr^  wnuUl  ol)- 
tain  com))nranvcly  fHp'i"  [imfiis.     But  tlio  riuc  of 

Srofit  in  different  cniflo) has  a  iiitnr.-il  tcn- 
ency  to  equality ;  and  it  can  never,  when  mono- 
polies  do  not  interpossc,  continue  either  permanently 
higher  or  loirer  in  one  than  in  the  rest.  As  (oon, 
therefore,  a*  the  rl<e  in  the  price  of  coitont  had 
taken  ptsoi^  «dditloDat  capital  irooid  iiegin  to  be 
cmplnjcd  in  their  proddctton.  The  nnnaftcturen 
(  n  ;agL'd  in  the  t  oit  Dii  trnde  w  oiifd  endeavour  to  bor- 
row uUditiona)  i  rii;:i',  a;ul  the  capitalists  who  were 
i;ngs<jcd  in  h"^  iii-riiivc  tinployments  wfuM  gr^i- 
duaJIy  contract  their  businesses,  and  transfer  a  por- 
tiiin  ol'  (heir  stock  to  where  it  would  yield  there  a 
lar|;cr  return.  The  equilibrium  of  profit  «roaJd  thus 
be  again  rcstoreil.  For  the  additional  Capital  em- 
ployed in  the  production  of  cottoni,  by  proportion- 
fng  their  supply  to  the  iocreaaed  demand,  wmHA  iom 
faliibly  reduce  tlioir  price  to  its  proper  level.  Sueh 
is  the  mode  in  which  the  Interests  orindivldaaTt  are, 
in  every  ca«;,  rv-  i.l  :i'd  f  iih-crvit^it  to  tlia'^e  nf  the 
public.  Hi^ti  protiu  ;i(tr,ici  cjpital  ,  but  hij,'!)  pro- 
fit'- in  particular  bu>;iu-!iscs  Lire  the  eftlet  of  hi^;h 
prices;  and  the«e  aru  always  rcdaccil,  and  tl:c  i-utii- 
modilies  brought  within  the  comtiKcul  of  a  crroiucr 
numhiT  of  purch.iscrs,  as  soon  aj»  additional  capital 
has  bc.n  vmploycd  in  their  production.  It  is  clear, 
therefore,  that  that  employnient  of  capital  ia  the 
beat  which  yields  the  greatest  profit;  and  hcnce» 
if  two  capitals  yield  rqual  profits,  ft  is  a  plain 
proof  that  the  departments  of  mdustry  in  which  they 
are  respcciivclv  invested,  however  much  tbcy  niny 
differ  in  many  respects,  arc  equally  bencAcial  to  tiic 
country.    Nothing  c;tn  he  iiinrc  nuL:atory  than  toap- 

Erehend  that  the  utmoftt  I'reedom  of  industry  can  ever 
e  the  meatM  of  attracting  capital  to  a  comparatively 
diiadvantagscNU  employment.     If  capital  flows  to 
,  manulhctiirea  or  commerce  rather  than  to  agricul- 
ture, it  ean  onW  be  because  it  lias  been  found  to 

irleld  larger  profits  to  the  indMiloal,  and  conaequent- 
y  to  the  slate. 

Part  IH — Distbibotion  of  WaALTii, 

Havinij  thu-i  endeavoured  ti)  (r.irc  the  various  mc- 
thitds  by  u  hiefi  lli;it  labour  which  is  the  only  .•<(n:rce 
of  wealth  may  be  rendered  mo«t  productive,  and  to 
exhibit  the  mutual  relation  and  dependence  of  the  dil^ 
ferent  hinds  of  industir,  we  now  proceed  to  tlie  SN 
eoMd  dmdm  of  our  snbjecS»  or  to  an  investigation  of 
the  laws  regolatim  dio  proportions  in  which  the 
rious  products  or  art  and  faidusiry  are  fistribated 
among  the  various  classes  of  the  people- 

San.  l^Primarg  Dimtkm  ^  Utt  Pmhue  of  /«• 
duMlff^Valme  qf  CmmediHn  mMmiti  n  At 

Earlie*l  Siage*  ^  S6«wfy  by  tht  (jfUUtUn  rfl^ 
.  hmtr  tJ^fmdtd  on  thmr  ProdtteUom, 
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bourcr<,  the  po&scwoni  of  cnpilal,  and  the  proprie- l*''«n«'y  Di- 
tors  of  land,  arc  ever  directly  concfrncd  in  the  pro- ji""" 
duction  of  commodities.    It  is  to  them,  therewi^, 
that  all  that  is  derived  from  the  surface  of  the  earthy 
or  from  its  bowels,  by  the  tinilad  applioation  of  la. 
inedhMe  labour  and  of  capital,  or  ■eeumvUted  la- 
bour, nmtt  prmnrils  behmg.     The  other  classes  of 
society  ham  no  Mtanno  except  what  tliey  derive  ei- 
ther voluntarily*  or  by  oenpulsioo,  iinm  thaao  drnt 
clastea. 

Hut  al|]K)iij»h  tlicre  \i  no  !-t.ilc  of  society  in  which 
any  other  class  be*ide«  tJiu6e  of  labourers,  landlords, 
niul  caiHtahsts.  participates  directly  in  the  produce 
of  induaUy,  there  are  states  of  society  in  wmch  tb^ 
prodnoo  Wongs  csolusivcly  to  one  only  of  these 
doiaes  t  and  othen  in  which  it  balout  to  <«•  of 
Ihoss,  to  tho  flsclusioB  of  the  third.  l%o  teoson  Is, 
that,  in  the  earliest  stages  of  society,  there  is  little 
or  no  capkal  aecoraulated,  and  the  distinction  be- 
twi-f  n  lahiMircrs  and  capitalists  is,  in  consequence,  un- 
known ;  and  that  in  all  newly  settled  and  unappropri- 
nted  coimtries,  abundance  of  fertile  land  may  bO 
cibtaiaed  without  paying  any  rent. 

In  that  remote  period  preceding  the  < 
of  a  rif;ht  of  property  in  land,  and  the  aceus 
of  capiinl  or  stoch^wboo  ueo  roamed,  without  any 
settled  habitations,  over  the  surface  of  tho  eatth, 
and  existed  by  means  of  thai  labour  only  that  waa 

retJHtred  to  appropriate  the  spontaneous  productions 
of  the  soil,  the  whole  produce  of  hibour  w  ould  be- Quamiiy  of 
lont,'  to  the  hibourtr,  utid  the  fjiiaHlih/  of  lnUmr  that  1^''™' 
hud  been  expcmlcd  in  the  procuring  of  dili«rent  er- J^j^^Iljf'*, 
licle-'',  w  ould  plainly  form  the  only  standard  by  whidi  vUaN  * 
their  relative  worth,  or  exchangeable  value,  oouM 
be  estimated.     "  If  among  a  nation  of  honlcn," 
san  Dr  Smith,  "  it  usually  «oau  twice  the  Isliour  to 
kill «  beaver  that  it  doea  to  kill  a  desr,  one  boaear 


It  ■  soU^vidaM  Aat  eo^  dnee 


WonM  naturally  exchange  for  or  be  worth  two  deer. 
Tt  is  natural,  that  what  is  usually  the  produce  of  two 
d TV-;'  ir  tivo  lioors'  iabnur,  f-hoiild  be  worth  double 
oi  wliat  is  nsu.-illy  the  produce  of  one  day  s  or  one 
hour'$  labour. 

"  If  the  one  species  of  labour  should  be  more  se- 
vere than  the  other,  some  allowance  will  naturally 
be  made  for  this  superior  hardship  ;  and  the  produce 
of  one  hour's  labour  in  the  one  way,  frequently  ex- 
ohaoMS  for  that  of  two  boursf  lobonr  in  the  other. 

**  Or  if  the  one  spedaa  of  labour  veqiiifvs  an  on- 
oommon  degree  or  dexterity  and  ingenuity,  the 
esteem  which  men  have  for  such  talents  will  na- 
turiilly  pive  a  valuo  to  their  produce,  supirinr  to 
whiit  «ould  be  due  to  the  time  employed  about  it. 
.Surli  taf  II  -    :ui  Hclddm  be  ncquircd  but  in  conse- 
quence of  lon^  application,  and  the  superior  value 
of  their  produce  may  frequently  be  no  more  than  a 
'  lie  ecmpensatioQ  for  the  time  and  labour 
be  spent  in  acquiring  them.   In  ^e  ad- 
t  of  noeitty,  nitowances  of  diis  Irind.  for 
superior  hardship  and  saperlor  skill,  are  commonly 
tiiadi!  in  the  wrij^cs  of  lubour  ;  an  !    ■  in  thing  of  the 
kimti  kind  mut^t  probably  have  taiccD  place  in  the 
earliest  and  rudest  period. 

In  this  sute  of  things,  the  whole  produce  of  la- 
bour belongs  to  the  labourer ;  and  the  quantity  of 
labour  oommon^  enploved  in  acquiring  or  produo- 
Um      iaiy  aqr  eooiiBod^,  » tno  only  dreuBMiaoet  vfeiek 
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Equality  of  can  regulate  the  quaiUity  ut'  labour  («/*  other  commo- 
tSX!^  rfitfcf)  which  it  commonly  oof^i  to  purcbase,  cora- 
mand,  or  exchange  («r."—<WeoftA  o/A'a/ww,  1.  p. 
70.) 

Thus  Tar  there  it  no  mmm  for  doubt  or  diflEnonoo 
of  opinion.    When  there  is  no  cUm  but  laboorera, 

ail  the  product'  of  labcur  must  obviously  belong  to 
ihcni  ;  ur  I  the  (/unntili/  of  labour  required  to  produce 
coranioditii's  mu^t  forrii  the  only  siandard  by  which 
their  exchangeable  worth  or  value  can  be  estimated. 
It  it  Ot  thtl  point,  tlicicfore,  that  we  are  tobepin  the 
iavoitigodon  of  the  Jaw*  regulAtiBB  the  diviaioii  of 
the  produce  of  iodiutry  hbodr  the  iSrae  gmt  efauMS 
of  labourers,  capitalists,  and  liindlords ;  and  we  shall 
do  this  by  endeavouring,  in  the  first  place,  to  ac- 
quire a  knowledfi;e  of  the  laws  which  regulate  the 
e^changtabU  value  of  commodities  in  an  advanced 
period  of  society,  when  circulating  and  fixed  capital 
•re  employed  in  their  production,  and  when  land  is 
appropriated,  and  reot  peid«  A  previous  acquaint- 
anee  vith  the  dtcamttaaem  which  detanine  the 


Vihie  of  eoniRioditieo,  wOl  be  fenad  te  be  tadiipeo* 

sable  1o  enable  ug  to  ascertak  tbo  prindplet  iraidt 
regulate  their  disiribuiioo. 

8bot.  11.— Prdmmary  CitauidbFafiom<~£^a/i/y  of 

Wagetanil  Prfjils — Inquiry  into  the  Effect  of  f'n- 
riaiiuns  of  Demand  and  Supply  on  Price-^Cott  of 
Pnikctiem  tim»  to  ie  il$  reptlatmg  Prine^fk. 

Coml'der^'  If  the  popular  opinions  on  this  subject  were  well 
uoM.  founded,  the  inc)uiry  on  which  we  arc  nuw  about  to 
enter  might  be  di-ipo&ed  of  in  a  very  few  words.  The 
exchangeable  Viilue  of  commodities,  when  compared 
with  each  other,  and  their  value  or  price  when  com- 
pered with  money,  is  held  almost  universally  to  de« 
pend  en  their  relative  abundance  or  tcaraly  in  the 
maria,' tomfartd  tttfi  Mo  demmtiU  We  believe^ 
however,  that  we  iludl  be  ible  to  ahow,  that  thb  op(« 
nion  rest«  on  no  good  foundation,  and  that  it  Is  tlic 
cost  uj'  uruductiuii  H'hich  is  the  8oIe  regulating  prin- 
ciple of  price.  Dut,  before  procci  ii:  i;  l  artber,  it  is 
necessaiy,  in  order  to  facilitate  our  iavcsligotiona  in 
this  and  the  following  sections,  to  premiM^  diet 
wfaerem  iodu$lrj  is  free,  the  rate  qfpi^u  eam- 
«f  ^  fte  bllmrtn  engaged  in  an^  partiadm^  tkpart- 
mem  ^  hduttrjf,  and  the  rate  of  jftrofit  derived  from 
tie  eapUtd  vested  in  it,  cannot,  for  any  considerable 
period,  either  Jail  Ixiou-,  or  rise  abare,  the  rate  of  xi  ages 
and  prqfiis  accruing  to  the  liAowrers  and  capUaiiits 
engaged  in  other  dejHirtmeHts. 

Wmm      ^     "S^^  °^         positioo^  or  to 

meui^  ^  equality  of  the  wages  earned  by  the  lebowen 
As  Lsfcow;-  enfeaed  io  difGwaDt  emplayaieitta,  it  is  not  meant 
■••JPB**  to  infer  that  all  liiboiirvn  receive  precisely  the  same 

IfMtnmy,  ™*  produce  ot  tlieir  labour.  iiuch  an  opinion 
would  be  equally  at  variance  with  the  fact,— and 
with  the  principle  it  is  our  object  to  elocidate. 
Wages  are  a  compensation  given  to  the  labennr  in 
return  for  the  exertion  of  hia  phTsical  povan,  or  of 
hie  akill,  oir  taienuily.  Thej  mM,  theitfiwe,  vary 
aeoondiqg  te  the  gmier  iatenaitjp  of  the  labour  to 
be  performed,  and  to  the  degree  of  skill  and  inge- 
nuity  required.  Wages  would  not  be  equal  if  a  jew- 
eller or  engraver,  for  example,  received  no  higher 
11 


rate  than  a  common  farm  servant,  or  a  scavenger.  A  KquAlity  ti 
long  course  of  training  is  required  to  induct  a  roan  ^^SSi*"^ 
in  the  business  of  jewelling  and  engrafing ;  and  if , 
this  were  not  compensated,  by  a  higher  rate  of  wagei^ ' 
it  ia  evident  no  one  weald  cboete  to  learn  ao  diffcnlt 
an  art;  btit  would  addtet  himself  in  preference  to 

huch  enip'oymenta  aii  hardly  require  any  training. 
Tl>e  cost  of  producinj;  artiticers,  or  labourers,  regu-  ' 
latcs  the  wages  they  obtain,  precisely  in  the  same  way 
that  the  cost  of  producing  commodities  regulatea 
their  value.  A  man  who  practises  a  difficult  Of  nice 
business,  loses  all  the  time  that  ia  tpeait  in  hb  ap» 
prenticeship,  and  generally  also  the  dothea  and  pro* 
visions  consumed  by  him  during  the  same  period. 
This  person  ought,  therefore,  to  obtain  not  only  the 
same  rate  of  wages  as  hiubandry  labourers,  and  those 
who  do  not  require  to  serve  an  apprenticeship,  but 
he  uuj^ht  also  to  obtain  an  additional  rate  proportion- 
ed to  tilt!  extra  time  and  expence  spent  in  learning 
his  bu»ine;>s.  If  he  does  not  obtain  this  additions 
rate,  it  i«  plain  be  would  not  be  eo  well  paid  as  the 
hiubandry  labottrm ;  and  if  he  ebtaioei  anmr  than 
what  was  a  fair  and  reasonable  compensation  for 
the  greater  expense  to  which  iic  had  been  put,  there 
would  bo  an  immediate  influx  of  labourers  into  that 
particular  business,  and  competition  would  not  fail  to 
reduce  wages  to  their  proper  level. 

Beaidca  this  prooiinent  cause  of  apparent  ineqn>> 
IHji  wagea  vary  ia  amount  proportionably  to  the  ease 
end  hardship,  the  agreeablencss  and  disagreeableness, 
Aeconslancy  and  inconstancy  of  employment.  In  the 
greater  part  of  manufactures,  a  journeyman  may,  ex- 
cept in  periods  of  general  revulsion,  generally  be  able 
to  obtain  cunuani  employnieut.  But  there  are  several 
businesses,  such,  for  example,  as  those  of  mason*  and 
btidtlayers,  that  can  neitlicr  be  carried  on  in  hard ' 
fmk  nor  foul  weather.  Their  eamii^  mmt  tbera> 
fere  be  able  not  only  to  maintain  them  wfalk  thej  ave 
employed,  but  also  while  they  are  idle,  and  to  make 
thetn  some  compensation  for  those  anxious  and  de- 
sponding m  jiLL<  Jita  which  tlie  thought  of  so  preca- 
rious a  situation  isust  sometinMO  occasion.  Hence^ 
says  Dr  Smith,  "  where  the  eemings  of  the 
snsater  number  of  manufiwturefs  are  nearly  upon  a 
level  with  the  daOy  eaiBrnfta  of  the  superior  cfawi  of 
farm  servants,  the  wages  of  masons  and  bricklayers 
are  gcnerolly  from  fifty  to  one  hundrod|irr  cen/.  high- 
er. VN  here  common  labourers  earn  four  or  five 
shillitiga  a  week,  masons  and  bricklayers  frequently 
eum  seven  and  eight;  and  uhcrg  the  former  earn 
nine  or  ten,  tJic  Utter  commonly  earn  fifteen  and 
tig\iUsea."-~ilVeaIth  of  Nations,  I.  p.  157.) 

But  tIio«e  variatiooa,  ioatcad  of  beinc  inconsistent 
widi  the  principle  we  have  been  endeavouring  to 
establish,  plainly  result  from  It.  The  wages  earned 
by  different  classc*  of  worltmcn  arc  equal,  not  when 
each  earns  the  same  number  of  shillinge  or  of  pence, 
in  a  given  space  of  time — ^but  when  each  is  paid  in 
proportion  CO  the  severity  of  the  labour  be  has  to 
perform,  to  the  degree  of  preview  edttcatioo  and  of 
skill  that  it  reqoiree,  and  to  the  other  OavMe  of  va> 
riation.  So  long,  indeed,  as  the  principle  of  compe- 
tition is  allowed  to  operate  without  restraint,  or  so 
long  as  each  individual  is  allowed  to  employ  himself 
as  be  pleasety  we  may  be  assured  that  the  higgihig 
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R4]uilit7  of  of  tbe  market  will  alwap  adjtut  the  rate  of  wages 
Wageiuid  ia  ilUbant  employments  on  the  prioclpJe  we  have 
D«ir  ■■miqinH,  end  that  it  wiU  be  veijr  aevly  equal. 
If  tbe  rate  efwegeain  one  dopirliMM  were  depren- 
ed  bdear  tbe  common  level,  labuuieta  muld  leaie 
It  to  go  to  others ;  and  if  it  were  M  rise  above  this 
cominon  level,  then,  it  is  plain,  labouren  would  be 
attracted  from  those  departments  where  wages  were 
lower,  until  the  iucr.  :»-.cd  Mipi>'y  had  sunk  them  to 
their  just  level.  A  period  of  greater  or  less  duration, 
according  to  the  circumstances  of  the  coui>try  at  the 
time,  is  always  required  to  bring  about  this  cqualiu> 
tion.    But  all  theotetical  inquiries,  and  such  as  have 
the  enaMlahaent  of  priaeiales  for  their  object*  either 
are,  or  oagbt  to  be^  CMnoM  on  period*  of  «*ef^ 
dimlien ;  and  whenever  such  is  the  ease,  we  may 
ijways,  without  occasioning  the  slightest  eiror,  as- 
sume,  that  the  wages  earned  in  <lirtiTtnt  enpjoj* 
ments  are,  all  thinjfs  considered,  prccni!)/  equal. 
Kqualiiy  of      I"  "ke  msinner,  ihe  [jrolit  accruing  t»  the  capital- 
th«  froau  tsU  engaged  in  different  businesses  must  always  vary 
ftdoB^^  propoftlooah^  10  the  greater  or  less  risk,  and  other 
21  jg{|||2|^circamstaoees  specially  afiecting  the  cutpital  they  cm- 
~  ~        ploy  in  them.   It  is  obvious,  indeed,  that  profiu  have 
■otatttdnedtfaeir  level  oDtiltbqr  ha^^  been  equated 
ao  aa  tobelenee  theae^Bflhrent  advantage*  and  diaad* 

vantag^cs.  None  would  engaf^c  in  unusually  haxardous 
undertakings,  if  the  capital  cranloycd  in  them  only 
yielded  the  same  profit  that  mijzlit  lifive  been  obtain- 
ed by  ernploying  it  in  more  secure  businesses.  No 
one  would  choose  voluntarily  to  place  his  fortune  in 
a  .sit\i;Uinn  of  comparative  danger.  Wherever  there 
isextr  iordinary  risk,  that  r»k  must  be  compensated. 
And  faenoe,  the  well  known  distinction  between 
ffwe  and  neU  profit.  Orou  profit  always  virteta»- 
!•  the  lak,  the  re^ect^i^,  and  the  agreo- 
eMeaeai  of  dHbivnt  employments,  while  nett  proflt 
is  the  same,  or  very  nearly  the  same,  at  any  particu- 
lar period,  in  them  all.  A  gunpowder  manufacturer, 
for  example,  must  obtain  as  much  profit,  over  and 
above  the  profit  obtained  from  the  capital  engaged 
in  the  securest  businesses,  as  will  suffice  to  guaran- 
tee or  iiuur«  bis  capital,  from  the  cxtraordioaiy  risk 
lo  which  it w  e«peaed,  b  nhfhMi  ef ■■dnitremc 
If  the  gneyoiadar  wamilhwtwfff  were  to 
lan  tUs  rate,  ■ddMenal  capital  would 
bo  attflacied  to  Mi  taiiMMh  aad  if  be  ema  to  obtain 
tm,  he  would  whbdimw  capital  Aeat  ft  The  great 
and  constantly  acting  principle  of  competition,  or, 
which  is  just  the  same  thing,  the  seif-intertU  of  evcrj' 
individual  will  never  permit  the  wages  or  the  profits 
obtained  by  any  particular  set  of  workmen  or  capi- 
talists, taking  all  things  into  account,  to  continue  ci- 
ther long  below  or  long  above  the  common  and  ave- 
rmgjt  rate  of  wages  and  profits  obtained  by  those  who 
are  easplojed.  or  who  hawo  capital  invested  in  other 
boshiesaee.  U  la  by  thia  ceanmoa  amdaid  Oat  tbe 
wages  and  profits  of  particular  businesses  are  always 
regulated ,-  they  can  never  diverge  considerably  from 
it;  they  fiave  a  constant  tendency  to  equalisation; 
and  may,  in  all  theoretical  inquiries,  be  supposed, 

without  occasiooJoiganjr  error  ef^t 

ly  to  coincide. 

The  priac^e  of  the  eqaaHtv,* 
etaat  tendencgr  to  ofoali^,  of  llw  mgci  emed  by 


tlie  labourers,  and  of  the  profiu  derived  from  the  ca-  Eqoaliiir  of 
piul,  employed,  at  the  same  time,  in  all  the  various  ^ 
branches  of  industry,  was  pointed  Ottt  by  Mr  Harris,  ^  ^ 
and  also  bv  Mr  Cantillon,  in  hiswork  entitled, 71*  if  mw 
km  ^ZVed^Ac.  ^liifaed  in  17S9;  but  it  was  first 
tUly  doaUMMiated  m  the  eighth,  ninth,  and  tenth 
ehaplera  of  the  first  book  of  the  Wealth  of  Sations. 
The  establishment  of  tliis  principle  <k!u%  one  of  the 
greatr.'-t  services  rendered  by  Dr  Smith  to  the  science 
of  I'olitical  Economy.    Nothing  can  be  clearer,  more 
convincing  and  satisfactory,  than  his  reasoning  on 
this  subject.    The  equality  of  wages  and  of  ptofita 
has,  ever  since  the  publication  of  bis  work,  been  el* 
.wnya  assumed  as  admitted  and  faMOotesiible. 

The  principle  of  the  equaUly  ef  wages  and  profits  varUiumi 
once  witablishedi  it  is  ea^  to  show  that  variations  in  of  i)rmar.<i 
tbe  demend  and  (upply  of  commodities  can  exert  no  *^  Supply 
lasting  influence  on  price  It  i«  the  cos/  of  produc- 
tioH — denominated  by  Sunth  and  the  Marquis  Ciar. 
mer  nrcoiary,  or  natural  price — which  n  the  per- Priesk 
manent  and  ultimate  regulator  of  the  exchangeable 
value  or  price  of  every  commodity  which  is  not 
subjected  to  a  monopoly,  and  xohich  mau  be  le* 
definitely  increated  in  quantity  by  the  application  ef 
Jreek  capital  wid  Ma¥r  to  iU  pndiutiom,  Tbattho 
market  price  ef  encb  eonaoAtiea  and  tbe  odot  of 
production  do  not  alwaja  coincide  b  certain ;  but 
they  cannot,  for  any  oonsiderible  period,  be  far  se- 
parated, and  have  a  constant  tendency  i  i  ccjuality. 
It  is  plain  that  no  niun  will  continue  (o  f  ruduce  com- 
modities if  they  sell  for  less  tliuti  tlu'  cd  t  of  tlieir 
production — that  is,  for  less  than  will  indeainily  him 
for  his  expences,  and  yield  him  the  common  and  ave- 
rage rate  of  profit  on  his  capital.  This  is  a  limit  be* 
lev  which  it  is  obviously  iaipoeiible  prices  can  be 
pannneMly  reduced  i  and  it  is  equally  obvious^  that 
V  thajr  wtn,  fbr  any  considereNe  period,  to  rise 
above  it,  additional  capital  would  be  attracted  to  the 
advantageous  business,  and  the  competition  of  the 
producers  would  lower  prices. 

A  demand,  to  be  effectual,  must  be  such  as  will  Ihe  Will 
cover  the  expence  of  production.    If  it  is  not  suffi- 


of  causing 
it  to  market. 


cicnt  to  do  this,  it  can  never  be  a 
commodities  to  be  produced  and 
A  real  demander  nust  have  the  aeewr,  aa  well  as  the 
mlU,  to  purdnae.  A  panoa  wm  in  bis  pocket 
■N7  be  «  aaiieHbi--Mf  ,  be  BHir  bo  lea  liaMe  more 
BBxiouB,  to  beeeme  tbe  pnrefaaaer  of  a  ceaab  than  of 
a  hat ;  why  then  does  he  not  obtain  the  one  aa  raadiljf 
in  exchange  for  his  208.  as  the  other  ?  The  reason 
is  obvious — '20n.  will  pay  the  expence  of  producing 
the  one,  und  it  will  not  pay  the  expence  of  producing 
the  other.  I!ut  if  such  an  improvement  were  to  take 
place  in  tbe  art  of  coachmaking,  as  would  enable 
any  one  to  produee  S  Coach  as  cheaply  as  a  hat,  then 
aOi.  would  biqr  e  eemdi  aa  easiij  as  u  can  now  biw  • 
bat.  The  daemnd  fee  mf  partieular  eomaaottty 
naay  become  ten  or  ten  tbeoaand  times  more  eaten* 
sive,  or  it  may  decline  in  the  same  proportion ;  hot  If 
the  cost  of  its  production  couiinues  the  same,  no  per- 
manent variation  will  be  occasioned  in  its  price. 
Suppose,  for  example,  that  thu  demand  for  hats  it 
suddenly  doubled,  that  circumsiarce  would  undoubt- 
edly occasion  a  rise  of  price,  nnd  the  hatters  would, 
ia  coMoqueiwe,  make  lugt  profiu  i  but  thia  riae 
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could  only  be  of  very  Uoitted  durtUoo ;  for  the  large 
profiu  would  immediately  attract  additional  capital 
to  the  hat  oMiuifiMtimi  an  iacicaMd  auppljr  of  hatt 
warid  be  broiq^t  to  narfcet,  and  if  no  wiatioa  toolt 

ptacc  in  the  cost  of  production,  their  price  would  in- 
failibly  ^inli  to  its  former  level.  Suppose,  on  the 
other  hand,  that  the  demand  for  hats  is  incroH^Lul  a 
thousand  fold,  and  the  cost  of  producing  them  dimi- 
nished in  the  same  proportion,  we  should,  notwith- 
atudiag  the  iacteaaad  deauiod,  be  able,  in  a  very 
abort  timri  to  bi^  a  bat  Ibr  tbo  tbeotandth  port  of 
■bat  h  now  costs.  Agafai^  tupiiow  the  tienand  for 
baU  to  decline,  and  the  coat  of  producing  theoi  to 
increase,  the  price  would,  notwit1i<timding  the  dimi* 
niihed  demand,  gradually  rise,  till  it  had  reached  the 
point  at  which  it  would  yield  the  luitters  the  COliinion 
and  averagi'  rate  of  proht  on  the  capital  enpioyed  in 
their  businc^  It  is  admitted  ibal  Wtkllmt  m  tilO 
deaiond  aod  luppiy  oecarion  lanpoiwy  vftriatnoBof 
price.  Biit  it  IS  eMentkl  to  t«iiiarf[.  that  tbeeo  i«> 
nations  are  only  tempumr)/.  It  is  the  ant  of  jtroifuc- 
tion  that  ia  the  grand  reijulator  of  price — tlie  tpntrc 
of  all  those  transitory  untl  evatioscetit  ojicillotions  on 
the  one  side  and  the  other ;  and  wherever  industry 
u  free,  the  competition  of  the  pnducen  wUI  Olwi^ 
devato  or  able  prioea  to  this  level. 

In  eertaln  btaodica  of  induttry,aae)i»fore»nBpIe, 
as  agriculture,  which  are  liable  to  be  aerioaily  of* 
fecied  by  the  variations  of  the  sMsons,  sitd  firom 
which  capital  cannot  hf  easi!)'  withdrawn,  there  is  a 
somewhat  longer  interval  than  in  oiIii  tf,  lu  fore  the 
market  price  of  pri»duco  and  the  cost  of  producing  it 
can  be  equalized.  Unt  tiiat  such  an  equalization 
will  bn  broosbt  abont  in  the  end  is  abaelutely  cer- 
t*ia.  Mo  hnntf,  and  no  oroduoer  whatever^  will 
continno  to  bring  com  or  oiner  proddcta  to  nmet, 
if  they  do  not  sril  for  such  a.  price  a*  will  y.xy  the 
expeiice  of  their  production,  includini;  therein  the 
common  nTi:l  average  rate  of  profit  on  the  capital 
employed  by  them.'  An  excess  of  supply  has  now 
(January  1823)  deprcsfed  the  prices  of  com  and 
other  farm  produce  below  thia  hnrel ;  and  the  occu- 
piers of  poor  land  arc,  in  conaequenoe.  Involved  in 
the  grealeat  dificoltiei ;  Irat  moat  aasaredly  this  glut 
win  not  continue.  A  part  of  the  cultivators  of  poor 
soils  will  be  driven  from  their  employment.  A  smaller 
supply  will  be  brought  to  market ;  and  prices  will  be 
adjusted  no  as  to  yield  the  customary  rntc  of  profit, 
and  no  more,  to  the  agriculturists  who  continue  the 
coitivatioo  of  the  poorest  soils. — The  ^If- interest 
of  the  cultivators  will  not  permit  prioea  to  bo 
permanently  depressed  below  this  level :  Oltd  tile 
self-interest  of  the  public  will  not  permit  thorn 
to  be  permanently  raised  above  it ;  for,  if  they 
were  raised  above  it,  then  the  cultivators  would 
gain  more  than  thi>  comoioa  and  average  rate 
of  pro6t,  and  capital  would,  of  course,  be  imme- 
diaMy  attracted  to  i^gricuitiv^  and  woold  caoti> 


nue  flowing  in  that  direction,  until  the  natural  Com  «f  Pw- 
and  bdestructibie  equilibrium  of  profit  had  been  ^"^^  ^ 
naiamU^at  is,  aa  we  abaU  aftecwaida  ahaw»  «».  ^l^t^^ 
til  the  price  of  agricultaval  pndvoe  bad  fallen  to 

such  a  sum  as  would  just  yield  the  average  rati' 
of  profit  to  IIh'  Cultivators  of  the  worst  soils,  or 
the  improvers  of  the  best.  Tina  is  the  poitn  lii 
which  averi^e  prices  must  continue  stationary,  or 
about  whidi  Bsarltet  prices  nuist  oscUlate,  until  the 
oott  of  production  be  inereaaed  or  dtaufljibed.  If 
any  great  discovery  were  nuHle  in  egrieultare— eiieh 
a  oiacoveiyi  for  instance,  as  would  reduce  the  cost 
of  Guitivatioa  «  hr;1f,  the  price  of  agricultural  pro- 
duce would  fall  in  the  same  proportion,  and  would 
continue  to  sell  at  that  reduced  rate  until  the  in- 
crcnst:  of  popiilutiiin  forceil  recourse  to  soils  of  a 
decreatiitg  degree  ttf  JerUltti/.    Whenever  this  took 
plaee,  prices  would  again  rise.    Why  is  the  price  of 
com.  alflMist  invariably  higher  in  tlua  cotuuiy  tiwnin 
France  *  Is  it  beoawe  wa  bavo  <  _  ' 
for  it,  or  because  of  the  greatCT'OOIt  of 
in  this  country  ? 

A  jxiuud  weight  of  gold  is  at  prc<cnt  wortli  about  ijPJ*^ 
JiJlecK  pounds  of  silver.  It  cannot,  however,  he,|^|^,y^*** 
•aid  that  this  is  a  consequence  of  the  demand  for  Aaa  tliw. 
geht  being  greater  than  the  daoiaod  ftr  ailver,  in 
the  raveiNW  the  fact.  Neither  can  it  be  laid  to  bo 
a  OOMaoaaaee  of  an  absolute  scarcity  of  cold ;  for, 
those  who  ciMWse  to  pay  a  sufficient  price  for  it  may 
obt  lin  it  in  any  quanlily  they  plea<e.  Thf  ■  lu-t  if 
thill  d.rtiTciicc  in  the  price  ol  li>c  two  tuttals  consists 
entirely  in  the  circumstance  of  its  co»tiag  about ^fiee» 
times  as  much  to  produce  a  pound  of  gold  as  to  pro- 
duce a  poand  of  silver.  That  this  is  really  the  case,  is 
plam  from  the  admitted  fact  that  the  prorinrpn  nf 
£old  do  not  gain  any  greater  profit  tbn  the  pre> 
ducers  of  silver,  iron,  lead,  or  any  other  metal.  They 
have  no  monopoly  of  the  business.  Every  indivi. 
dual  who  pleases  may  send  capital  to  IJrazil,  and 
become  a  producer  ot  goltl  ;  and  wherever  this  is  the 
case,  the  principle  of  competition  trill  always  force 
the  product  to  be  sold  at  auch  n  pcne  aa  will  just 
nm  the  oxpeBcea  of  ita  pcodoction  and  no  nee*. 
■Wers  a  mm  mine  diMovered  of  equal  praductive- 
neae  with  the  silver  mines,  the  production  of  gold 
would  immediately  become  the  most  advantageous  of 
all  busmessex  ;  an  iinmen^e  supply  of  that  metal 
would,  in  consequence,  be  thrown  on  the  market, 
and  its  price  woutd,  in  a  very  short  period,  be  re- 
duced to  the  same  level  as  silver. 
Aa  •  fiirther  ilhistration  of  thia  piiac^  Mka  the  BsMon  whf 
efooteont.   Kooae  can  deny  thattbedflaaBd9^'°^  ^>«v« 


for  them  lias  been  prodij;iou*ty  nugmcnted  within 
the  last  fifty  or  sixty  years  ;  ord  yet  their  price,  in- 
stead of  increasing,  a»  it  ought  to  liave  done,  had  the 
popular  theory  of  demand  and  supply  been  well- 
founded,  has  been  consAntly  and  npioly  diminiali. 
ing.  Ifitiaaiidifaat  thia  ia  •  flOMaqocnoa  of  lha 


*  Soaaeof  theadvooalei  of  the  agtionltanl  interest  have  repreaented  tbia  aa  one  of  the  *'dangeroae 
dogmas"  of  the  Seeteh  Beonooiirtal  Bat  it  can  boast  of  a  much  more  renote  origin  t^***  AStaio  mm 
*a>wt,"  says  Varro,  "  debet  aclh  iiiyiniiai  m  tmmptwmfuMn  m  wfaifWi,  «  «dU  mm  jw*c  r^ftcu"  {fit 
Re  Ru$tica,  Lib.  L  {  S.) 
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Gittaf  Pi»-Mpplj  oTcflttOM  hnriiigtiigmeiitidia  ■  itOl  ^ 
<'<Kito<i.ti»  ntio  than  (be  deoMBd,  we  u»wer  that  thn  ii  not 

piriSwi*loof  explain  ihe  fall  of  price.    Thu  supply 

I'hcc-  would  not  sod  could  uot  possibly  have  been  brought 
'to  timrket,  had  oot  the  com^tant  diminution  of  prices, 
which  has  been  goinj*  on  since  the  invention  ot  >pin- 
ning-jennies  in  17t'7)  been  bslanced  by  an  t-tjual 
dimioutioa  of  tbc  coat  of  production,  it  i*  to  this 
pKbdple— to  the  vastl;  ioereMed  facilitj  of  produc- 
Cto4»  owminned  bj  tka  ttapcodoui  inventkun  aod 
4iM»f«riM  of  HMgNMiMt  WttI,  Arkwrighti  Croop- 
Ma^iiid  ddmn^  mt  ike  lower  price  and  intwmd 
demand  for  eottow  it  esehtthrely  owing.  The  tfi- 
creased  facility  of  production  has  brmrght  them 
wiibla  the  reach  of  all  clashes  of  the  pcuplc  ;  and 
enabled  the  pooreit  individuala  in  the  kingdom  to 
clothe  themsclve*  in  a  drew  which,  at  the  acees^ion 
of  Georfi;r  ill  was  fully  at  expensive  a«  silk. 

If  you  bring  a  wjt  of  mea  together  froon  variotu 
SimiiiMr  ^"f'^  ^^'^  ^'''^  igooiaat  af  eaeh  oiber'a  wuat^ 
CMliHd  gp. aod  of  the  labour  and  expcaoa  Bicioiiaii  ID  pradnea 
mutf  wtn  il-thc  commodities  which  each  poMOMea*  lliO  BwniwwII 
nnk    ties  wjll  be  boiwilt  and  aolil  aeeardiflf  lo  tba  idatite 
c2»of  i-ii^ » ant» and  flmeiea  cf  Ae  partiea.   la  auch  dream* 
ffafijffj      stances,  ji  pound  of  gold  nitt;ht  be  given  for  a  pound 
of  iron,  and  u  gaJloa  of  «  ine  for  a  pallon  ol  .-mad 
beer.    As  soon,  however,  as  a  coinmerciiil  inter- 
course has  been  ettabliahed,  and  as  t'lc  wants  of  .so- 
ciety nnd  the  power*  of  production  come  to  be  well 
and  geDf^alty  known,  an  end  is  put  to  ll>i'<  method 
of  bartering.    Thousands  of  sellers  then  enter  the 
.  market.    But  when  such  is  the  caae,  it  is  no  longer 

possible  to  sell  a  pound  of  gold  for  a  pound  of  iron; 
•ad  why  i  baaauie  the  producers  of  iron  will  undeiw 
aoll  «adl  other  astO  they  have,  by  their  competitira, 
ndecad  ita  price  to  ■aefa  a  sum  as  will  just  suffice  to 
pay  the  exp«tce  of  its  poduction.  This  is  in  every 
civili/.cd  society  the  pivot  on  which  exchangeable 
value  always  turna.    A  civilized  man  might  be  able 

t  ^  t.  iii  commodities  in  m  a  savape,  in  exchan)»e 

for  toys  or  trinkets,  which  it  cost  infinitely  leaa  to 
produce ;  but  if  he  tries  to  oblaia  the  aaoM  advaa* 
tag*  ever  bis  own  countrymen,  a  very  short  ezperi* 
Caea  viU  be  enough  to  satisfy  him  that  they  are 
quite  aacUaMighled  aad  atioDafe  to  Ibeir  own  ta- 
ttrciu  at  be  ii. 

Thai,  than,  h  apftaart,  that  no  variation  of  demand, 
if  it  ht  unaeeotHpanied  a  variation  in  the  cost  lif 
priiJiicliun,  can  have  ani/  lasting  injliicncc  un  price^ 
il  the  coil  (if  produciiou  be  Jiminuihet),  price  will  be 
equally  diminished,  though  the  demand  should  l>c  in- 
creased to  any  conceivable  extent.  If  the  eutt  of 
production  bt-  increju>ed,  price  will  be  equally  in- 
creaaed,  though  the  demand  should  sink  to  the  iow« 
est  possible  limit. 
Intaacsof    It  must  alwqpa  bo  ramooibaicd,  that  thit 

iag  only  appliaa  to  the  oaae  oTthoia  coamodiiies  on 


eoaaipetition  is  allowed  to  operate  witliout  re- 
■tiaiat,  ana  whose  qunntity  can  bo  indcKnitely  io> 
crciiscJ  by  the  applic.ilion  of  treiili  capital  and  in- 
dostry  lu  their  productioit.  Wbeti  a  particular  indi> 
vidual,  or  class  of  individuals,  obtain  the  exclusive 
privilege  of  manufacturing  .certain  species  of  goods, 
the  operation  of  the  principle  of  compeUtion  is  sus- 
pended with  feipect  to  thaai,  and  their  pcke  mm, 

VOL-  VI.  VAST  U 


therefaiCj  entirely  depend  oo  the  propofdaa  la  •klch  Cot*  Vn. 
Ibey  are  brought  to  aiarfcet  compared  with  the  de-  ^^'^|^* 
maad.  If  monopoliala  aupplied  the  market  liberally,  p^^uieTir 
or  kept  it  alwajrs  as  fully  stocked  with  commodities  Pim;c. 
OA  k  would  have  been  bad  there  been  no  monopoly,  W^.'v^ 
the  commodities  produced  by  iheni  would  st!l  at  their 
natural  price,  and  the  nionopiily  would  have  no  further 
di&advantage  than  tt>e  exciusinn  ot  the  public  from 
an  employment  which  every  one  ought  to  have  the 
right  of  carrying  oo.  In  p.nnt  oi  fact,  however,  the 
market  is  never  fillly  supplied  with  commodities  pro* 
duoed  nadar  a  oaoaopolj.  Every  class  of  producara 
aatnraliy  airiea«««r  to  obtain  the  highest  possible 
price  for  their  commodities ;  and  if  they  arc  protect- 
ed by  means  of  a  monopoly,  against  the  ri»k  of  being 
undersold  by  others,  they  will  eilhtr  keep  tha 
market  understocked,  or  supply  it  with  inferior  ar- 
ticles, or  both.  In  such  cinrura.'itances.  the  price  of 
the  commodity,  if  it  cannot  be  easily  smuggled  from 
abroad,  or  clandesiioely  produced  at  home,  will  be 
elevated  to  the  highest  point  to  which  the  conpeii* 
thm  of  the  hn/ers  can  rain  it,  and  maj,  in  conic- 
qnaoe^  be  aoid  for  ftra,  ttn,  or  twenty  tioMa  the 
MUD  for  which  it  wooM-be  oCwed  weire  oompetitioa 
permitted  to  operate  in  its  production.  1'he  teill 
and  potter  of  the  purchasers  to  offer  a  high  price 
torins  the  only  limit  to  the  rapacity  of  monopolists. 

Uesides  the  commodities  produced  under  an  arti- 
ficial monopoly,  there  iii  another  class  whose  quantity 
cannot  be  increased  by  the  operation  of  human  in-- 
diutry,  and  whose  price  is  not,  therefore,  dependent 
oo  tlu»  coat  of  their  production.  Ancient  statues, 
▼aiet,  and  gene,  the  pictures  of  the  great  masters, 
■ome  tpeciee  of  wines  which  can  be  pradnced  in  U* 
mited  quantities  only  from  aoila  of  a  paiticnriar  i|ua» 
lity  and  exposure,  and  a  few  other  commoditicy. 
come  under  this  description.  As  their  cupply  can- 
not be  increased,  their  price  must  vary  inversely  as 
the  demand,  and  is  totully  unaffected  by  any  other 
circuuistancc. 

But  with  these  exceptions,  which,  when  compared  Avtrn.-* 
to  the  great  mass  of  commodities,  are  extremely  few  fr-rr  ^iw:>ra 
and  unimportant*  wherever  industry  is  ooreatricted^'^^^^'^^ 
and  compelitiea  allowed  to  operate,  the  meraeel\^a^ 
prioe  of  ilM  variaaa  pradaeta  af  art  aad  hMlnMf]r,.aU 
waya  eoiaddaa  with  the  coat  of  their  productJott. 
When  a  fall  lakes  place  in  the  market  price  of  any 
commodity,  we  cannot  say  whether  that  fall  is  really 
advantageous,  or  whether  a  y.^rl  of  the  wealth  of  the 
producer*  be  not  gratuitously  irao^lcfred  to  the  con- 
sumers, until  we  learn  whether  the  cost  of  produc- 
tion has  been  fqually  diminikhed.  If  this  is  the  case, 
the  fall  of  price  will  not  have  been  disadvantageous 
to  the  producers,  and  will  be  permanent ;  but  if  Um 
baa  DOl  been  tbe  case— if  the  cost  of  prodaetian 
the  aaaie.  tbe  htl  must  have  beea  i^ii. 
oas  to  the  emiiiostt,  aad  prioei  wUHt,  ia,  oooae. 
quence,  speedily  attain  their  former  level.    It  is  the 
same  with  a  rise  of  prices.    No  rise  can  be  perma- 
nent except  ttherc  tbe  cost  of  produLtion  h.i-  b-j^:. 
proportiunably  increased.    If  Lliat  CO»i  iia^  remained 
statiooai^,  or  has  not  increased  in  a  corresponding 
ratio,  prices  will  decline  as  soon  as  the  ephemeral 
causes  of  enhancement  have  disappeared. 
The  OKtroaae  ioiponance  of  baviog  correct  ops< 
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Cott  of  t^nion«  respecUog  the  regulatin 
dottioo  ih«        ^Y^^  diwofdant  and 


principle  of  price, 

^.     _.™  ....  „.„     crro:ieouJ    opinions  that 

yi^Mhot^^  exceedingijr  pntalent  willi  regard  to 

p£t.  it,  will,  we  hope,  b«  deeined  a  auASdent  apology 
V^v^fci/  for  the  length  of  the  provioim  rcmarl;*,  and  for  the 
Opinion  of  insertion  of  the  follnwinf;  paraj,'raph  from  the  His- 

urqai:!  Ciiiri^ier,  in  which 
the  doctrine  »t  r  iivi  1  i  n  eudfafouring  to  otablish 
is  enforced  witli  >  i :  i1  i j  iity  and  eloquence: 

"  ftfaia  !«■  producteurs  tendeot  contiottaUemcat  k 
i^gler  la  quintili  4m  pradvetima  tar  fa  mmbom  4m 
demandea;  ib  9e  iMteroot  pM  an^lcaaiHU  d«  «e 
point,  sant  Mre  tentii  d'accMftre  la  mme  de  letni 
produit'i ;  et  ils  ne  peu»cnt  lo  d^pa«8er  sans  fe'cxptw- 
er  i  perdre.  Ccs  deux  quantit^s,  celle  ivs  produits 
et  celle  det  dctnacdc!*,  s'l^Sbrcent  done  a  se  mettrc 
tm  6qiiilibre  Tune  avec  I'autre.  II  cxiste  done  ua 
point  repw  vers  lequel  elles  gmiteot  chacune  de 
■on  c6t£ ;  im  point  qui  cat  leur  ntvMii,  et  c'eat  ce 
point  qui  eonatiliie  le^rjc  natanrlde  fa  clioee  vteifa. 
Quelle  est  la  litnite  au-deli  de  laquelle  le  produeteor 
ne  pent  porter  la  quantity  de  ses  produits  i  Ceat  ie 
]>rix  uaturel;  car,  s'il  ne  pcut  obtenir  ce  prix  pour 
tout  sun  produit,  il  ser^  en  pcrte.  Quelle  est  la 
borne  dcs  dcniandci  du  consoiumateur?  Celt  le  prix 
natareli  car  ii  oe  veut  pn«  donncr  plu«  que  !'^<juiva- 
bat  de  ce  qu'd  re^oit.  Si,  par  une  dccauveric,  ou 
pur  nn  permetieuMonent  de  i'induuriej  le  produo 
tear  eat  mia  i  mime  d*<tablir  f  aitiefa  anr  leqiiel  U 

s'txcrr  "  u  moins  de  temps  et  de  deprnse,  alors  le 
jrix  I  iiiurel  baissera,  mais  aus,-i  la  somme  dts  de- 
Euiriiir,  accroltra  dans  une  propprt:oti  pareille,  p;irce 
que  plus  de  consommateura  scront  en  6tat  de  payer 
ce  prix  nature!,  moins  6leve  que  I'ancien.  Le  prix 
$mturet  ura  Imi^mra,  mmr  «hmpt«  ekou  vduiit,  la  U» 
•lAf  cennMiae  anilii  d»  iefMf/e  it  tamme  dtn  de» 
■roarfri  de  cette  chose  el  la  quanlite  de  ta  produeUan 
m  devront  plut  faire  de  progret.  Quand  le  prix  eou> 
rant  e^C  le  prix  naturel,  le  productcur  i  t  le  consom* 
mateur  se  donnent  r^ciproquensent  I'eiiuivali  ni  de 
ce  qu'ds  rcgoivenl.  Quand  le  pnx  courant  s'ecarte 
du  prix  naturel,  ou  c'eat  la  consommation  qui  «ouffro 
au  profit  de  la  production,  ou  e'eet  fa  production 
qui  aoiiiiire  au  profit  de  la  coeaeiMintion.  Cat 
.Slat  de  Muflianoe  ne  peut  durer,  cc  de-tt  pro* 
cMent  lea  variations  dti  prix  courant.  Cea  varfa- 
tioiu,  que  Smith  a  CKpiiqu^cs  et  analytC'es  avec  nno 
si  parfaite  lucidil^,  ne  sunt  autre  chose  que  tcs  ef- 
forts pour  revcnir  au  prix  naturel.  Tt-ntcr  d'expli- 
qoer  ces  Tariation.-<,  sans  rcconnaitre  I'existence  d'un 
prix  naturel,  ce  acrait  vouloir  expliquer  lea  oacilla* 
tioni  dn  peadnfa  aaat  eoiiifcn&  de  sa  teadaaea  vers 
noeiBtiia  de  giavilatieii;  «•  aenitiuppoaer  unef-' 
4brt  aaaa  but  et  niw  mobfle  I  ce  Niait  admettie  fa 
mouvement  et  nier  le  repos ;  eofio,  en  voyant  les 
phcnomdnea  du  cours  des  fluides  et  de  I'^quilibrc  des 
aolidea,  ce  serait  contester  les  lois  du  niveau  et  de  la 
pesaoteur.  Si  lea  chos^  v^nales  n'ont  point  de  prix 
naturel,  alors  les  mouvemens  du  la  circulation  seront 
dirigte  par  uoe  force  aveugfa  et  ineeswue}  faa  prix 


moyens  nc  scroiit  piut  que  le  rfiaultat  de  chancer  v<i'<ir*  ^o4 
pureraent  forluitcs ;  il  n'y  aura  pfaa  d'iquhralent  ^"h*^'* 
rial  I  les  valcurs  n'auroot  plus  de  nwiwa  venireUe  $  .jr^^^r^ 
I'^tionomie  politique  ne  poorra  plue  aipher  A  Atre  an 
rang  des  seicnccs  puixju'elle  manquera  du  caractdre 
esscnticl  qui  les  constilue  telles,.et  que  les  fails  doni 
elle  traite  ne  scront  plus  fondc;^  sur  le^  loi^  iinmua- 
blcs  de  la  nature."— (Tome  1.  Jatroduciion,  p.  O'l.) 

Having  thus  shown  that  it  is  the  coit  of  production 
which  is  the  sole  regulating  principle  of  pricc^  we 
■bail  now  proceed  to  investigate  the  eleroenta  vrUdl 
eotcr  into  and  constitute  tbe  ooat  of  producing  eea- 
modidet  in  an  adtanced  atate  of  society,  when  a 
rent  is  paid  for  land,  and  circulating  and  llxcd  mpf- 
tal  employed  to  facilitate  the  labour  of  the  w  orkman. 
This  is,  of  all  other.^,  the  most  imi  rcir  i,  j:  it  ia  the 
most  radical  inquiry  in  tbe  science  of  the  dk^tnbatioB 
of  weahht  and  it  is  indeed  impossible,  without  poa> 
eiwing  accurate  notions  on  this  auhjectt  to  advance  a 
afagfa  step  wlihoQt  (biting  into  crroffi  Weihallba> 
^n  bTcndeavaaiiu  to  awertain  whether  Kot  entaie 
into  ibe  COM  of  ^odactioo,  or  not. 

Sbct.  I^L— ^ofitrr,  Origin,  and  Progreu  of  R«a*— 
Ntii  a  Came  but  a  Cotueguence  of  the  Hlj^h  halite 
of  liavo  Produce — J)oet  not  enter  into  Prtcc — Dit' 
tiuct'wH  between  Agriculture  and  Manufacture*. 

Dr  Smith  was  of  opinioii,  that,  after  fand  bad 
become  property,  and  rent  began  to  be  paid,  tmjtt 

rent  made  an  eqviivalcnt  addition  to  the  exchange. 

able  value  of  tiic  produce  of  the  soil.    (^Wealth  uf 

Nations,  I.  p.  75.)     This  opinion  was  firtt   c  IIllI  , 

in    queation  in  t»o   piimphlets   of  extraordinary 

merit,  published  nearly  at  the  same  time,  by  Mr 

Maltbua,*  and  a  I-ellow  of  Univeraitj  •College,  0». 

ibrd,f    Thcae  writcra  endeavoured  to  ahow  thiM 

rent  wat  not,  aa  bad  been  generally  •oppoied, 

a  consequence  of  land  being  appropriated  and 

of  limited  extent,  but  of  the  superior  productive- 

nes.s  of  one  fpccie*  of  land  over  another;  and  lliat 

the  annihilaiicm  of  rents  would  not,  provided  the  fnme 

extent  of  land  was  cultivated,  enable  its  produce  to 

be  sold  at  a  lower  price.    Mr  Kicardo  hu  illusirat> 

ed  and  enforced  ihia  doctrine  with  hia  tuuaj  ability— 

haa  atrlpped  it  of  tbe  erron  bj  which  it  hedbeee  en- 

Ctunbercd,  and  has  shown  its  vast  importance  to  a 

right  understanding  of  the  lows  which  regulate  tha 

rise  and  fall  of  profits,    i  n    ^    t^ubject  is  i<till  lar 

from  being  exhausted ;  and  we  hope  to  be  able  to 

treat  it  ia  a  somewhat  dilfcrent  manner  from  what  it 

bos  been  treated  by  either  of  these  gentleneo,  and 

to  obvfata  some  rather  specious  objectieu  'wfafab 

have  Mt  come  under  their  nolfaei 

Sent  IS  properly  «  that  portfen  of  the  produce  ofj^S^***'* 
the  earth  which  is  paid  bv  tf  u  f:i;Tner  to  the  land- 
lord  for  the  use  of  ih>'  viUnitU  am/  inherent  powers 
of  the  soil."  If  b  I  !i;iri[j  hnve  been  erected  on  a 
farm,  or  if  it  baa  been  inclosed,  drained,  or  in  any 
way  improved,  by  an  expenditure  of  capital  and  la« 
bour«  the  aum  wbieb  a  famcr  wiU  pay  to  the  land- 


•  An  Inquiry  into  the  Nature  and  Progrets  of  Rent,  hy  tlir  Rev.  T.  H.  Malthus,  1815. 

f  Ah  Euag  m  the  Application  ^'  Capiiai  to  Land,  by  a  i'  cilow  of  University  College^  Oxford, 
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loid  fiir  ilf  me  «9I  be  coaapoMd,  mK  oalj  «f  wbM 

18  properly  rent,  but  tito  of  a  remuneration  for  tlM 
use  of  the  capital  which  has  been  laid  out  in  its  im- 
provmcnt.  in  conamoti  lanj^niigc,  thcfc  ^  n; " 
■rc  always  confounded  toj;etlu*r,  under  tlic  ir.imn  ot" 
rent;  bul  in  an  inquiry  of't.'iis  rmturc,  it  is  necessary 
to  cODtidcr  Uiem  as  perfectly  di»iiiict.  'i'he  laws  by 
which  rent  and  profits  arc  rcf^ulated  being  totally 
di&real,  ihoM  wbicb  gorom  the  one  cannot  be  as- 
'  if  It  be  oot  coMiderad  aepefelely  frene  the 


W««tiit 

pais  00  tbe 
rim  •citlinfi 
ofMjCOUII* 


'  On  the  fint  edtling  of  any  country  abounding  in 
large  tracts  of  unappropriated  land,  no  rent  is  ever 
paid ;  and  for  this  plain  and  obvious  reason,  that  no 
person  will  pay  a  rent  Tor  what  may  hr.  iirDcurf  J  in 
unlimited  quantities  for  notliing.  Thuj  in  N'ew 
Hulland,  wlicre  there  is  an  ample  supply  o) Tt  rtilo  and 
unavpropruited  land,  it  is  certain,  th«t,  until  tiie  best 
lanas  arc  oil  cultivated,  no  such  thing  as  rent  will 
ever  be  heard  of.  Suppoee,  iMvever,  that  tillage 
has  been  carried  to  ime  poiolt  md  thet  the  in- 
creenog  demand  cm.  In  die  ectunl  stnto  or  the 
■deuce-  of  egriculture,  be  no  longer  supplied  by 
the  best  lands,  it  is  plain  that  either  the  increase  of 
population  roust  cease,  or  the  inhabitants  must  con> 
stilt  ti)  pay  nuch  an  nddiiionai  priCL-  for  raw  produce 
as  will  enubli-  tlic  second  quality  ot'  iaiA  to  Lc  culti- 
vated. No  advauci.'  ihort  of  thu  will  procure  them 
another  bushel  of  corn  ;  and  competition  will  not,  as 
we  shall  immediately  show,  allow  litem  to  pay  more 
for  it*  Tiicy  have,  tlicrcf'jrc,  but  one  alternative. 
If  they  choose  to  pay  a  price  suilicient  to  cover  the 
•spenee  of  cultivating  land  «f  the  second  quality, 
thej  will  obtain  additionel  sappUcet  if  they  do  not, 
they  muat  want  them.  Suppose,  now,  tbat  the  con- 
sumers offer  such  a  price  as  will  pay  the  cxpence  of 
producing  corn  on  siiils  h  lilcli,  in  rt'Iurn  far  the  same 
expenditure  as  would  hnve  prodncid  lOOqiianers  on 
lands  oftlie  Ar*/  i/iialily,  w;ll  only  yield  90  ijuurlers  ; 
it  is  i)laiii  it  vwll  then  be  jasl  the  saiae  lliiug  to  a  tar- 
□KT  whether  he  pays  a  rent  of  ten  quarters  for  the 
first  quality  of  land,  or  farms  the  aeoond  quality, 
which  it  unappropriated  and  open  to  him,  wilhenc 
paying  any  vent.  Ifthe  populat4on  went  on  increas* 
ing,  ucnda  wbtch  would  yield  only  80,  70,  60.  50, 
ttc  quarters  in  return  for  the  tame  fxpendilure  that 
had  obtained  100  quarters  from  the  betl  landi,  might 
be  8Uece^siveiy    brjili;lil    under    cultivation.  And 

when  rceourie  liud  bteti  had  to  tliese  inferior  lands, 
the  rent  of  the  land  of  the  higher  ipialilies  would 


RCBU 


to  cover  the  cost  of  its  production.  If  the  price  were  Now*  «») 
above  thia  level,  then  agrkultmo  would  be  the  best  of  ^ 
aU  hminewei,  and  tillage  would  be  nninedjaiely  ex* 

tended  :  if,  on  the  other  hand,  the  price  fell  below  this 
level,  capital  would  be  withdrawn  from  Uie  soil,  and 
the  poorer  lands  thrown  ont  of  cu'tiva:ion.  In  such 
circunifctaiiCL'S,  it  is  undtni.ibly  certain  that  no  rent 
couW  enter  into  the  jiricc  of  lliat  portion  of  produce 
raised  with  the  capital  last  applied  to  the  soil,  lie 
ariee  !■  exclusively  mede  up  of  wsgcs  and  profitl. 
The  proprietors  of  the  superior  land*  obtain  rent ; 
but  this  is  the  necessary  result  of  their  gmUer  fertim 
Ut^.  I'he  diQflian4  cannot  be  MtppHed  wltbeot  etd» 
tivating  inferior  aoilt ;  and  to  enaole  them  to  be  coI> 

tiviited,  their  produce  mu.st  sell  ftir  such  a  price  as 
willalford  the  ordinriry  r;ite  of  profit  to  their  cultiva- 
tors. Thi.-i  price  wili,  lioweverj  yield  a  furplus  over 
and  abovu  ihe  ordinary  rattj  of  prutit  tu  the  cultiva- 
tors of  the  more  fertile  lunJs,  and  ihit  turf /its  is  rent. 

An  increase  of  rent  is  not,  therefore,  as  is  very  ge- 
nerally supposed,  occasioned  by  improvement*  in  ag* 
riculture^  or  by  an  increoie  in  the  fertitity  of  the 
■oil.  It  rendu  eatirdy  from  the  necessity  of  re- 
sorting, as  population  increoie^  to  aoila  of  a  ife* 
crrmin^  degree  of  feititity.  Rent  varies  in  nn  in> 
verse  proportion  to  tlir  r.i  ii  t  of  produce  obtained 
by  n-.eans  uf  tlio  capital  and  l.*l;oiir  employed  in  cuU 
tivalioii  ; — that  is,  j'r  incemet  \i.heit  the  fro/its  i^l  ag- 
rictdtural  ttihnir  diminuh,  and  dimmiihe*  xciien  thrg 
Incretue.  iVi^iit'i  arc  at  tiieir  maximum  in  couotriea 
like  New  Holland,  Indiana,  and  Illinois,  and  gcne« 
rally  in  all  .Mtu^tions  in  whicii  lio  leui  iii  paid,  and  the 
heat  ionda  only  cultivated ;  but  it  cannot  be  said  tliat 
iWRia  ham  attained  tbeir  maaHninn  ao  long  as  capi« 
ul  yields  any  surplus  in  the  shape  of  profit. 

A  quarter  of  wheal  may  be  raised  in  ibe  Vale  of 
Gloucester,  or  in  the  C.irse  (if  Uowric,  at  perhaps  a 
Juuri/i  or  a  Jij'th  put  cf  the  expencc  ncii;!«»nry  to 
raise  it  on  the  worst  soiU  in  caltivalinn.  'I'herc  ^  in- 
uot,  however,  be  at  tlic  same  time  two  or  more  prices 
for  the  same  article  in  the  same  market.  And  it  is 
plain,  that  if  the  average  market  price  of  wheat  be  not 
Fuch  as  will  indemnify  the  producers  of  that  which, 
ia  tatted  on  the  mrst  toUt,  thtf  will  ceete  bringii^ 
it  to  market^  and  the  required  auppliei  will  no  loc^r 
be  obtained:  and  it  is  equally  p'aiu,  that  ifthe  market 
price  of  wheat  exceeds  this  sum,  fresh  capital  will  be 
tinpiied  to  its  production,  and  competition  will  soon 
i'mL  prices  to  their  natural  level — that  is,  to  such  ■  sum 
as  will  just  alford  tiie  comrnort  mid  'jrdinari/  ruic  o/  j:>  0- 


plainly  be  equsd  io  the  diiference,  or  the  vaiue  of  fit  to  the  raiiers  oj  that  portion  oj  the  m/uiied  tupplg 
the  difference,  between  their  produce  and  the  pro-    "  '  '        •     ■•  -  ... 

duce  qf  the  xMrsl  quality  under  cultivation,  iiup- 
pose,  for  example,  that  the  wor&t  quality  under 
cultivation  yields  60  qturters,  then  the  rent  of  tha 
fint  quality  wdl  bo  40  quarters,  or  I00->60;  die 
not  <^  the  seooNdqaali^  would,  in  like  manner,  he 
equal  to  the  difference  between  90  and  6U,  or  SO 
quarters;  the  rent  of  the  third  ijualily  would  be 
equal  to  So — Go,  or  '20  (pjurter.--,  and  to  on.  The 
pr.iduce  raised  on  the  l  iiid  last  cultivated,  or  with 
tbe  capital  ia«t  apphed  to  the  soil,  would  always  bo 
sold  at  its  necetsary  price,  or  at  that  price  which  ia 
just  sufficient  to  yield  the  cttltlvalora  tha 
and  mmge  iat«  ofinlb;,  or,.wbicb  !•  Ihe  aa 


q/* ODnt  ivAioA  is  produced  ia  the  mott  unfavourable  ctr* 
cumtlances,  and  with  ticgrtatest  expence.  It  is  by 
the  cost  of  producing  title  portion  that  the  ave> 
rage  price  of  all  the  rest  must  always  be  rcgutoted. 
And,  tbctefore,  it  is  plainly  all  ono  to  die 
whether,  in  an  advanced  stage  of  society,  the  excels 
of  return  over  the  cost  of  production  on  lanils  of  the 
first  quality  belongs  to  a  oon-resident  landlord,  or  an 
occupier.  h  vuisl  belong  to  the  one  or  ifie  other. 
Corn  is  not  liiph  because  a  rent  i^^  paid,  but  a  rentia 
paid  because  corn  is  because  the  demand  is 

SMcA  that  it  cannot  be  supjilied  without  tuj^mdhts  ioiltf 
of «  dmmiiM  de§m  ^  JirtiiUj/,  tu  empmnd  vitk 
ibiag,  ikt  ktf.  Sivpoia  thare  is  an  aAetaal.  deaand  I 
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i  of  qlurtm,  and  that  U  h  MMMTf  to 
t;«ui«  vf  minion  of  these  quartert  on  Itnb  wnidi 


Nttiite  and  IQ 

^l""'  .  yield  nolliinj;  but  the  common  anJ  average  rale  of 
~  *  profit  to  their  ciiltivatorti ;  it  is  clear  that  the  rc- 
litiqui-ihing  of  tl>c  rents  payable  on  the  superior  laods 
/  would  be  no  boon  whatever  to  the  cultivators  of  the 
inferior  land:^.  It  would  not  leMen  their  expcnces; 
that  i*j  it  would  not  lessen  the  quantum  of  capital 
■nd  labour  necessary  to  produce  that  portion  of  Ihs 
rmUnd lufflj/  which  is  raiaed  mib%m»»ttuAmimm 
able  cireaiMtanees ;  and,  if  it  dM  not  teduee  thli  ex« 
pence,  it  is  uttr rly  ii'.  [  isgible,  supposing  t!ie  demand 
not  to  decline,  that  it  could  lower  prices.  Mr 
Muitlius  is,  therefore,  right  in  sayinp,  that  nkhough 
landlords  were  to  give  up  the  whole  of  their  rente, 
tMr  doing  >o  would  have  no  influence  on  the  price 
of  com.  Such  an  act  woold  oofar  turn  farmers  into 
^tleraoi.  and  jjenlleiiMii  into  bcggara.  The  cas« 
li,  however,  distinctly  and  caaijiletely  dillbrent  vhan 
the  cost  of  production  varies.  If  ft  is  diminished,  the 
competilion  of  liic  producers  will  infullibly  sink  prices 
in  an  equal  proportion:  If  it  is  increased,  no 
plica  will  be  brought  to  market,  unless  the  price  be 
raised  to  a  corresponding  level.  In  no  case,  iherc- 
fytCt  wlwllier  dM  demand  be  great  or  amall — who* 
that  fin  ooe  or  im  million  of  q  uartera^  can  the  prico 
of  nw  pradaee  aver  pomumently  exceed  or  Im  be- 
low the  sum  neccMary  to  pay  tlie  cost  of  producing 
that  purlion  at'  llic  supply  that  h  ranu'd  on  the  worst 
land,  or  with  the  last  capital  laid  out  on  the  soil. 
oujcctioD*  Two  objections  have  been  made  to  this  thcorj'. 
" In  the  Jirst  place,  it  has  been  said  that,  though  it 
might  bold  good  in  a  country  like  Mew  UoUand, 
tvherc  land  is  not  appropriated,  still  it  b  true  that  all 
the  land*'  in  ovmt  dvilized  and  apfimpriMod  cotiD- 
try  like  Eoglano,  always  yield  aonNi  inall  rent  to 
the  proprietor ;  and  that,  therefore,  it  cannot  be 
»ai(I  tliat  the  price  of  produce  is,  in  such  countries, 
detcnnined  by  tlie  cost  of  railing  it  Oil  tbatqualUy 
of  land  which  pays  no  rent. 
Mr  Mill  has  juuly  obm  rved  of  this  objeclioiv  that 
if  it  were  weU<fouoded,  it  could  not  practically 
aaj  of  the  conclusions  wo  have  endeavoured  to 
jjfa.  Tliewra  in  BMlaadand  Seotlandthoo- 
aandt  ofaeree  of  land  whin  do  not  let  for  L.SO: 
but  to  cultivate  them  would  require  an  outlay  of 
iTiany  iliousands;  and  the  rent  would  consequently 
bear  so  small  a  projjonion  to  the  expuiiccs  of  pro- 
duction, at  to  become  altogether  evaoesceot  and  ia< 
appreciable.  (fiimiMff  ^  AfiMiBol  Eeuunqft  p,  19, 
iet  edit.) 

iMni\  in       Then  can  be  no  doubts  bowever»  that  there  ie  bt 

!iTim:ou^  this,  and  most  other  extcnuve  countries,  a  great  deal 
try  «hich    of  lud  which  yields  no  rent  whatever.  In  llie  Unit* 
ykUM  00     «d  States  and  liusKia  such  i»  unquestionably  the  case : 
and  yet  no  one  presumes  to  say  that  the  laws  which 
regulate  rent  in  the  United  States  and  Hussia  are 
did'ereot  bom  those  wlticb  regulate  it  in  England 
and  Fmeik   The  pooreit  lands  are  alnayt  let  in  im- 
newe  tsMla.  If  it  were  MtMnpted  to  let  particular 
portions  of  th«e  tracta  ecparalely,  they  would  bring 
no  rent  whatever:  but  ihey  appear  to  yield  rent,  be- 
<rau»e  rent  is  paid  not  for  tlieni,  but  for  the  morefer- 
PsfSHiitef        ^pots  intermixed  with  them.    But  although  it 
Afftt  «a  iU  ^^^g  really  true  that  every  rood  of  land  in  Britain  fwid 


B  Hg^  rent,  it  would  still  be  true  that  cucfa  root  did  N^utfL-  ar^a 
not,  and  eoidd  not,  enter  Into  the  price  of  raw  pro-  '^''j"^"^^'*' 

duco.    The  rent  of  a  country  cr r  /<f  -  .''(/j?  diffi-rcnce, 
or-  the  value  oj  the  difference,  bctaven  the  produce  nli-  ,^ 
t'Mned  front  the  capital  Jirtt  applied  to  the  land,  and  coniiitcni 
that  rrhich  is  last  apjAied  to  it.    It  would,  as  we  have  »>th  the 
already  shown,  be  exactly  the  same  thing  to  the  cul-  j^'.^^f^. 
tivator,  whether  he  paid  a  rent  of  ten  quarters  to  a  ^ 
landlord  fiir  land  jielding,  with  aeettam  outlay,  100  Ritcx  lata 
qoartera  of  com,  or  employed  the  same  capital  in  Mse. 
cultivating  tnlerlor  land  yielding  only  90  quarters, 
for  which  he  paid  no  rent.    If  it  were  |  ,j->il:li'  nl- 
ways  to  obtain  100  quarters  for  every  tijual  addi- 
tional capital  applied  to  the  superior  soils,  do  person, 
it  is  obvious,  would  ever  resort  to  those  of  tnfierior 
iiertility.    But  the  fact,  that,  in  the  progress  of  to- 
cie^t  new  and  less  fertile  Und  is  always  brousht  into 
coltiffatioD»  dMMmtratee  that  additional  cartel  and 
labour  caaaot  be  indefinitely  epplied  with  the  naae 
advantage  to  the  old  land.    The  state  of  society  in 
any  particular  country  may  be  such — the  demand 
for  ajrriculfural  produce  may  be  so  great,  that  every 
(jualii}  I  1  l  inii  actually  yields  rent ;  but  it  is  the 
cwue  thing  if  there  be  any  capital  employed  on  land 
which  yields  only  the  return  of  stock  with  its  ordt- 
narjr  prafila.  whether  that  capital  be  employed  oo  oU 
or  new  land.  That  there  is  a  very  large  anMunt  of 
capital  employed  in  such  a  manner  in  this  and  every 
other  country,  is  abundantly  certain.    A  farmer  who 
ri  ii;.  :i  rurm,  besides  employing  on  it  such  a  cnpit.-!! 
as  Ml. J,  at  the  existing  prices  of  raw  produce,  enable 
him  to  pay  hi*  rent,  to  obtain  the  average  rate  of  pro- 
fit, and  to  replace  his  stock  previously  to  the  expira- 
tion of  his  lease,  will  also  employ  an  additional  capi- 
tal, if  it  will  only  replaoB  itaaif»  and  aftwd  the  ordi- 
nary rate  of  pn»t.   Whedier  he  Aall  employ  thia 
additional  capital  or  not,  diprrd^  entirely  nn  the 
circumstance  of  the  price  ol  raw  produce  being 
ec;  t:  j>  will  repay  his  expencea  and  profits;  for 
he  knows  he  will  have  no  additiooal  rent  to  pay. 
Even  ot  tlic  expiration  of  his  tewe*  bis  leot  will  not 
be  raised  ;  for,  if  his  laikdlmrd  shoidd  require  rent, 
because  an  addithmsl  capital  had  been  employed,  he 
would  withdraw  it ;  fince.  by  employing  it  in  ^pi> 
culture,  he  got  only  the  same  profits  he  might  have 
got  by  employing  it  in  any  other  department  of  in- 
dustry.   If  the  capital  la.st  applied  to  the  soil  yields 
more  than  the  common  and  average  rate  of  profit, 
fresh  capital  will  be  invested  in  agriculture,  and  com- 
petition will  sink  prices  to  such  a  level  as  will  just 
cnaUo  them  to  yield  this  fate,  and  no  Aore;  if  the 


capital  last  applied  to  die  soil  yicUa  2ri»  thin  dils 

common  and  average  rate  of  profit,  it  will  be  with- 
drawn, until,  by  the  rise  of  price,  the  last  renuuning 
capital  yields  this  common  rate.  In  every  cn.H!, 
therefore,  whether  the  Ia»t  quality  of  land  taken  into 
cultivation  yields  rent  or  not,  the  lail  cajnlid  applied 
to  the  toil  yidds  onl}f  the  cotamon  and  average  rate  of 
projU  :  and,  consequently,  the  price  of  the  produce 
which  it  yields,  and  wbish  reyulatea  the  price  of  all 
the  rest,  is  totally  mnflneted  by  rent. 

It  has,  in  the  second  place,  been  objected  to  thf*  Docs  n.  t 
account  of  the  nature  and  causes  of  re.it,  that  it  lnke»  »"ppo«c-  th*i 
for  granted,  that,  in  ail  extensive  countries,  landlords ''■j^^'jj"** 
permit  the  fanners  of  the  worst  lauds  to  occupy  th«m  FarmciiaL 
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KituffinJ  without  paying  any  rent.    But,  it  is  easy  to  show 
"'^  lliat  this  is  a  mistsitc-    Tho  price  of  raw  pruilucc  is 
I  not  kept  dijwn  to  its  necessary  price  by  tho  competi* 
•«m>T  their ***  fn'oiers,  but  by  that  of  the  landlwds  thcm- 
SSli  with.  Though  there  must  necessarily  be  a  vltv 

a«ipigr»ig  wide  dilTeraic*,  in  anjcmmtry  of  conaiderable  ex< 
tent,  between  ditt  beat  MKI  wont  soils,  still  the  gra- 
datUn  firoen  the  one  esMm  to  the  Mber  k  gndual, 
and  alaoK  impercepiMe.  TIm  bcH  dHbr  but  Kttfo 
tW»  thoM  which  «re  imnediatel^  ioferiar  ta  dMH^ 
and  the  wont  from  those  imroedtatcly  alKive  dien. 
And  hence  it  is  just  as  I'mposjible  to  point  out  the 
precise  point  where  the  first  cjuality  ends  and  the  »c- 
cood  begins,  or  *iiere  the  second  ends  aiid  the  third 
begins,  a«  it  u  to  potot  out  the  precise  point  where 
the  contiguous  colours  of  the  rainbow  differ.  Now, 
•U|»poM  that  the  numbers  1,  2,  S,  4,  5,  6,  7, 
dcCi  dct^ala  the  different  qualities  of  soil  in  an  ex- 
taoama  cooMiy,  and  mppoaa  that  lha  aflmtaal  do« 
nand  Air  caw  prodooa  ii  aadi  aa  will  Joat  albrd  tha 
ceawwa  aad  avarage  rata  af  pnfit  to  those  who  cid- 
Imte  hnd  of  the  fiJVk  degree  of  fertility,  or  that  re- 
presented  by  No.  5 ;  when  such  is  the  case,  there 
can  be  no  doubt  that  No.  5  wilt  be  cultivated  ;  for, 
besides  the  pccuhar  attractions  which  agriculturu 
pt^sesses,  it  would  be  quite  as  atlvantageous  to  cul- 
tivate it  as  to  engage  in  any  other  business.  It 
would  not,  however,  be  more  advantageous ;  for  its 
produoB  woald  yield  no  surplus  in  the  shape  of  rent. 
Bat  iappoae  that  a  coaabiBaiioa  toak  place  araoog  tha 
proprietor*  of  Noa.  1,  S»  9^  4t  add  5i  to  withhold  a 
pamaa  af  thaur  nadBeafbNB  nari^t ;  and  that,  in 
eoiue<|iience  of  inii,  or  any  other  cause,  the  price  of 
com  is  rained  ever  so  little  above  the  ex  pence  ofit!  ji  re- 
duction on  No.  5;  in  that  ca«e,  it  is  obviouB  tiiut  i>uiii> 
of  the  vert/  next  degree  of  fertility,  or  that  that  portion 
of  No  t),  which,  in  point  of  productive  power,  difiiers 
extremely  hltle  from  No.  5,  would  be  instantly  brought 
under  culttvatioo ;  and  the  increased  Mipply  would 
infallibly  "  ■ 
fiwdtha 

«» 

anpply  of  lha  elitcllial  demand  renders  it  necessary 
to  cultirate.  It  b  qaite  the  same  thing,  therefore,  in 
so  far  as  price  is  concerned,  whether  a  country  is  ap> 
propriated  or  not.    When  it  is  appropriated,  prices 
are  kept  down  to  their  lowest  limit  by  the  competi- 
tion of  the  landlords.    And  it  is  by  the  self  Mmo 
principle, — the  eotl  of  pnxiucing  that  portion  of  the 
necenary  tujtply  raiud  in  the  mott  un/avomrabit  cir- 
ttmtlance*, — that  the  price  of  raw  produce  ia  dater- 
laiBcd  ia  kacUiid  and  Fnumb  ai  it  ia  dtitiiaiaail  in 
Naw  Hdfandand  IffiBob. 
Dow  nMM.   Bat  then  U  is  aaid,  that  this  reasoning  HitoIvcb  a 
eaani  htA  oontndlctJon, — that  it  accounts  both  for  a  rise  and  a 
fnr  »  Kmc    fy|      pn^e  in  the  same  way.  Or  by  an  extension  of 

m-a]  hall  .      It  !•  o        ■  -  1 

Pijjj  i„  ^  cultivation  !    In  point  of  tiict,  however,  it  does  no 
ssiM  Wmy.  such  thing.  The  market  price  of  corn  will  always  be 
low  where  it  is  cheaply  produced,  as  in  Poland  i  aad 
it  will  occnsionaliif  bo  low  where  it  costs  a  great 
deal  to  produce  it,  when  a  redundant  itupply  ia 
lit  to  market,  as  ia  the  case  in  Englund  ut  this 
Soppoae,  aa  baftn^  liiat  the  cffiwtiMi  de> 
maadferograinGmlBfitalB  la  at  preaaat  audi  ai 
will  jnnanaUa  landi  afibajf^  degiaa  af  fertili^  to 


ulUvatioo ;  and  the  increased  rappiy  would 
'  All  piiaaa  to  the  level  that  wauUTjaK  af- 
ifuwa  rate  of  profit,  and  no  oMifa,  la  tba 
II  of  NOk  B»  or  ofthe  poovett  aoili  wbldi  tiM 


be  cdtivBtcd  ;  bat  that,  owing  to  variable  harvests,  N'otun  and 
to  injodicious  encouragement  held  out  by  the  Lcgis- 
lature,  to  the  ardour  of  sjieculation,  to  the  miscalcu-, 
lation  of  iurmers,  or  to  any  other  cause,  lands  of  the 
sixth  degree  of  fertility  have  been  cultivated;  the  in- 
creased quantity  of  produce  that  must  thus  be  thrown 
on  the  market  will  plainly  depreas  prices  to  such 
an  extent,  that,  instead  ot  yielding  avera^  profita 
to  the  cultivator*  of  No.  6,  they  will  not  yield  tbant 
to  the  cultl«ataca  of  Ma.  4.  But  they  will  yfdd  awre 
to  the  cultivBton  of  No.  6  tlMn  to  ifaose  of  Ko.  6t 
the  latter,  therefore,  will  be  fiiat  driven  from  their 
business;  and  when  they  have  retired,  prices  wilt 
ri^e,  not  indeed  to  such  a  height  as  to  enable  No.  6 
to  be  cultivated,  but  so  high  us  to  enable  the  calti- 
vBtors  of  No.  5  to  continue  their  businesis ;  that  i^,  as 
we  have  already  shown,  to  the  precise  sum  that  wilt 
cnbh  the  raisers  of  the  last  portion  of  the  produco 
naeeanrj  to  rapply  the  effectual  demand  to  obtain 
the  coniBon  and  ayerai^  rata  of  profit.  Should  the 


that  it  eovid  net  be  auppned  wtdMot  cahTTatuig 

Nog.  f)  and  7,  the  price  will  have  to  rise  in  propor> 
tion  to  the  increased  expcnce  of  cultivating  them. 
But  to  whatever  extent  the  demand  might  increase, 
still,  if  such  an  improvement  were  msde  in  agrieuU 
turc,  or  in  the  art  it  r  i.oi  -  <  -  rn,  as  would  enable 
the  supply  to  be  obtained  fruoi  No.  1  only,  the  price 
would  neceaaarily  and  infallibly  fall  to  the  predae 
sum  that  paid  the  expoicea  of  ita  eoltifatoni  and 


rent  would  entirely  diaappair* 
Thia  analfM  of  tha  antv 


mI  CMWM  of  rent  Discioeiion 

dlaeoven  an  fanportaat  and  faadamientd  distinction 

bit..ii:ri  acricullural  and  commercial  and  monu- ^^rV^""" 
laciuaug  industry.    In  tnanutacturcs,  the  worst  ma- gutuia  umI 
chinery  is  Grst  set  in  motion,  and  every  day  itsOmHDHSSk 
powers  arc  improved  by  new  inventions;  and  it  ia 
rendered  capable  of  yielding  a  greater  amount  of 
produce  with  the  same  expeace.    And  aa  no  limits 
enn  bo  anlgnad  to  the  quantity  of  ioipfoead  Oachi. 
nary  that  may  be  introduead-ae  a  vBUaD  of 
•iteam>enginea  may  be  eooatnietad  fbr  the  taine,  or 
rather  for  a  less,  proportional  expence  than  would  be 
required  for  the  construction  of  ooe — the  competi- 
tion  of  capitalists  never  fails  to  reduce  the  price  ofJ^JJ^"^^ 
manufactured  comrooditic*  to  the  sum  which  tlie  daeu  to  (all 
least  expensive  method  of  proJaotiad  UimMarlly  if^hi  Flies, 
quires  for  their  production. 

In  agriculture, on  the  contrary,  the  best  machinery,  Tcniicrc>  of 
that  is,  the  btH  $oiU,  are  first  brought  under  cultj.  AKrit^uiiur^i 
vation,  and  recowse  U  aftafwaidahad  to  inferior'"''"" 
■oila,  retpiirinc  a  graalar  azpenditnra  of  capital  and ' 
kbetwtoptodiieadiaaBnieanppllan.  The  unprofc* 
menu  in  the  construction  of  farmrog  implemenu, 
and  meliorations  in  agricultural  management,  which 
occasionally  occur  in  the  progress  of  society,  really 
reduce  the  price  of  raw  produce,  and,  by  making 
less  capital  yield  the  same  supplies,  have  a  tendency 
to  reduce  rent.  But,  the  fall  oi'  price  which  is  per- 
manent in  manufactures,  is  only  temporarj/  in  agri' 
culture.  A  fall  in  the  price  of  raw  produce,  by  en. 
abling  every  claw  tO  <d>uin  greater  quantities  than 
before,  in  oxcbanga  Inr  their  producu  or  their  la> 
tbo  rata  af  pca6t,  aad  Icadi,  of  coafia, 
of  tapitdt  Bat  the 


,  riie  in  Pn«-. 


to  an  iocreMod 
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mi  industry  of  a  nation  being  always  in  proportion  to 
tbc  amount  of  its  capital,  this  Bccumulation  neccs- 
Kirily  leads  to  a  greater  demand  for  labour,  to 
higher  wages,  to  an  iiicrea«ed  pcrpuiation,  and,  con< 
Wqufntly.  to  a  further  demand  for  raw  produce  and 
an  SKtendcd  cultivation.  Agricultural  improfements 
dteck  Tor  a  while  the  neccMity  of  having  recourte 
to  inferior  toils  and  the  tm  of  rent* ;  but  the  checit 
'can  only  be  temporary-  Tbe  itfiaulti*  which  they, 
tH  the  same  time,  give  to  population,  and  the  natu- 
ral tendency'  of  mankind  to  increase  beyond  the 
means  of  subsistence,  is  sure,  in  the  end,  to  raise 
prices,  and  by  forcing  recourse  to  poor  lands,  to 
rai^e  rents. 

Mr  Malthaa  hu,  in  iUtntrtting  tbia  important 
distinction  bctwoon  igricaltural  anil  aiaovfi;:tiiriof 

.     industry,  set  the  doctrine  of  rent  in  a  clear  and 
«fM«ditn««.str»l'>'>g  po""*  ™  The  earth,  he  obserrea, 

codoved  "  has  been  sometimes  compared  ti)  a  vast  machine, 
^'didiffir.  presented  by  nature  to  man  for  the  production  of 
«m  PMne'  j        materials ;  but  to  make  tbe  rescm- 

blaaco  HMre  iust,  as  far  as  they  admit  of  compari- 
aOMt  wa  rflOHid  consider  the  soil  as  a  present  to  man 
af  a  jgnat  aiuabar  of  machine*,  all  aiueeptlMa  of 
eontlouad  improfwaant  by  the  applicatwa  ofoapiial 
to  them,  butyat  otwj  dilmat  jorigltial  <|iiautiei 

and  powers. 

"  This  great  inequality  in  the  powers  of  tiic  ma- 
chinery employed  in  procuring  raw  produce,  form* 
one  of  the  most  remarkable  features  whicti  distio- 
gttiabea  the  machinery  of  the  land  from  the  ma- 


r.arlh  Mftl- 
ptinl  bv 
Mr  Mtlthuj 


laery  aoiployed  in  manufactures. 
**  Whan  a  aMchine 


ia  anaonfaetaret  ia  tavented, 
whi^  srill  prodaee  more  flntibed  work  with  less  la- 
bour and  capital  than  before,  If  llurc  be  no  patent, 
or  as  soon  as  the  patent  is  ovtr,  a  futficitnt  number 
of  such  machines  may  be  made  to  tup|)ly  the  whole 
demand,  and  to  supersede  entirely  tiie  use  ol  ail  the 
old  machinery.  The  natural  consequence  is,  that 
tha  prica  ia  fodacad  to  tha  price  of  prodoctioa  fiHm 
the  aaat  wadbhmft  ani  if  the  price  waia  to  ba  da> 
pressed  lower,  the  whtda  of  tha  oaouDadi^  woald  be 
withdrawn  from  the  market. 

"  The  machine*  which  produce  corn  and  raw  ma- 
terials, ou  the  contrary,  are  the  git'tti  of  nature,  not 
tbe  works  of  roan;  and  wc  tind  by  experience  that 
these  gills  have  very  dilibrent  qualities  and  powers. 
The  roost  fertile  lands  of  a  country,  those  which, 
Uka  tha  bait  aucbiiiaiy  in  aaaaafactufaa*  field  the 
grcalcat  prodoeia  with  the  leatt  laibow  and  capt* 
t:il,  are  never  fouad  Euflicient  to  supply  the  effective 
demand  of  an  increasing  population.  The  price  of 
raw  produce,  theretbrc,  naiur.i  ly  n--.  s  till  it  Ijeciimeo 
sufficiently  high  to  pay  llie  cost  ol  raising  it  with  in- 
ferior machines,  and  by  a  more  expensive  process ; 
and,  as  there  cannot  be  two  prioaa  for  corn  of  tbe 
same  quality,  all  the  other  machines,  the  working  of 
which  requires  Ian  capit  .l  compared  with  tbe  pro- 
duce, must  yM&f  rents  ;  >  ; '  portion  to  their  good' 


"  Every  extensive  country  may  tlius  be  considered 
as  pos.'tBsiu^  a  frradatjon  of  machines  f  ir  the  pro- 
duction of  com  and  raw  materials,  including  in  thia 
gradatiaa  not  anijr  all  the  varioua  vtaUtiaa  af  poor 
IS 

* 


land,  of  which  every  large  territory  has  generally  anNstars  sad 
abundance,  but  the  inferior  machinery  which  maybe  Csusss  of 
said  to  be  employed  when  good  land  is  furllier  and 
further  forced  for  additional  produce.  As  the  price 
oCraw  produce  (xuitinues  to  rise,  these  inferior  ma. 
chinat  are  iuccesstvely  called  into  action  ;  and,  as 
tbe  prica  of  raw  produce  continues  to  fall,  they  are 
Booocttinly  thrown  out  of  actioa.  The  iUaatiataon 
here  used  ierras  to  diowat  oaee  the  neeaslty  of  the 
actual  price  of  corn  to  the  actual  pmrlurr  im!  tlie 
different  elFcct  which  would  attend  a.  greai  reducuoa 
in  the  price  of  any  particular  manufacture,  and  S 
great  rcduciinn  in  the  price  of  raw  produce. 

<'  I  ii  ivL  II  I  hiititation,  then,  b  affirming  that  the 
reason  why  the  real  price  of  coni  il  higher  and  oon* 
tinaally  rising  in  conatriea  which  are  alreadj[  richt 
and  still  advancing  in  prosperity  and  population,  is 
to  be  round  in  the  necessity  of  resorting  constantly 
to  poorer  land — to  niuchiues  which  require  a  greater, 
expenditure  to  work  tiiem — ami  whiuh  consequently 
occasion  each  fresh  addition  to  the  raw  produce  of 
the  country  to  be  purchased  at  a  greater  cost  in 
short,  it  is  to  bo  found  in  tbe  important  truth  that 
com  u  uU  at  (h«  price  uectuarp  to  ipM  the  actnal 
sajg^ ;  aatf  lAaf ,  at  tktpndmetnm  ^ tkii  Muppi^  he- 
comet  more  and  mm  d^tadtt  tie  priet  rim  in  jtra* 
portion. 

"  I  hope  to  be  e\cu!;cd  I'or  having  dwelt  so  long, 
and  presented  to  the  reader  in  various  forms  the 
doctrine  that  corn,  in  reference  to  the  quantity  ao 
twUljf  pniumdt  is  aold  at  iu  necestary  price  like 
nisniilBctiii«a» bacauia  I  oonaider  it  asa  truth  of  Aa 
highest  impartanee«  which  has  been  entirely  over- 
looked  by  the  economists,  by  Or  Smith,  and  all 
those  writers  who  fiiive  represented  raw  produce  as 
pellin-;  ulways  at  a  monopoly  price." — (/nyuiVv  into 
the  S'tUurc  and  Pro^rets  of  Rent,  p.  :;7.) 

It  appears,  thereiore,  that  in  the  earliest  stages  of 
aociety,  and  when  only  the  best  lands  are  cultivated, 
noiaailsevarjpaid,  Thelaadlord^  asauch,  donot 
begin  to  ahare  m  the  prodnoe  of  tha  soil  vnUI  it  bo» 
comet  necessary  to  cultivate  lands  of  an  inferior  da> 
gri  e  of  fertility,  or  to  apply  capital  to  the  superior 
lands  with  a  diminitliing  return.  Whenever  this  is 
the  ca«e,  rent  begins  to  be  paid  ;  and  it  continues  to 
increase  according  as  cultivation  iu  extended  over 
poorer  soils  ;  and  diminishea  according  as  these 
poorer  soils  are  thrown  out  of  cultivation.  Rent, 


therefoia!,  depends  ezcloai? djr  on  the  asteoiion  of 
tillage.  It  ii  high  where  tillage  is  widely  estendod 

over  inferior  lands  5  and  low  where  it  is  confined 
to  the  Kuperior  descriptions  only-  liut  in  no  case 
d<ic8  rent  ever  eiittr  into  price.  For,  the  produce 
raised  on  the  pooreiit  Undsi  or  with  tbe  capital  last 
applied  to  the  cultivation  of  tbe  soil,  regulates  the 
price  of  all  tbe  rest  i  and  this  produce  never  yield* 
any  sorplua  above  the  cooMioa  and  averago  rata  of 
profit. 

It  being  thus  established  that  the  drcumttanoe  of 

land  being  appropriated,  and  rent  paid  to  the  land- 
lords, cannot  ull'eet  the  price  of  commodities,  or  make 
any  ditleri  nce  svliatever  on  the  principle  which  regu- 
lates their  cxcbosgeablc  value  in  the  earliest  stages 
of  Mde^t ««  pnweadf  in  tb»  aaat  place*  in  inqwe 
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into  ihe  vKcct*  of  the  accumulation  and  employnM 
of  capital,  and  of  the  rise  and  fall  of  wages  oauev«« 


bkVi 


▼ataaar 


•d  bj  tbv 

Amount  of 

Lri ;: ,  .-.'iijlt* 

•ueodcd  in 


Sect.  IV'. — lllpcf  of  the  AccH\rtidation  and  F.mphit/- 
mem  o/'  Cuiiiial,  and  of  l  luctuation*  in  the  HaU  of 
Wagn  OH  kxckangeabU  Fo/nf. 

It  mil  be  femenibwcd,  tbat  the  compentive  qaeo- 
tidcfl  of  labour  Nquiied  to  produo*  commodJtiet  ami 

to  bring  them  to  market,  formed,  in  ihe  eeriy  aget 

of  soricly,  and  before  capital  wu  accumulate,  thf 
principir' by  which  their  coniparalivo  or  exchan^ 
ablf  value  was  r^ulatcd.  But  capital  is  nothing 
mnre  than  the  accumulated  produce  of  anleriar  la- 
bour;  and  when  it  is  einployed  in  the  production  of 
CODBtoditieet  their  value  must  plainly  he  regiihit'-d, 
not  by  the  quantity  of  immediate  labour  only,  but  by 
Ihe  total  quantity  of  immediate  labour  and  accu- 
mnlated  labour,  or  capital,  which  have  been  neeaa* 
aariiy  laid  oat  b  their  praduetiaii.  Snppoae  that  an 
individual  can  by  a  day 'a  labour,  without  the  aasiat- 
ance  of  any  capital  whatever,  kill  a  deer ;  but  that 
it  require*  a  day's  labour  to  constm  t  u  p.tpnns  ne- 
ctfttary  to  enable  him  to  kill  a  beaver,  nnd  another 
day'x  labour  lu  kill  it,  it  it  evident,  supposing  the 
weapons  to  have  been  rendered  uselc»«  in  killing  the 
beaver,  that  one  beaver  really  took  as  much  labour 
to  kill  it  aa  waa  required  to  kill  two  deer,  and  mutt, 
tberdbn»  ha  worth  twice  aa  much.  The  durability 
of  tho  weapons,  or  capital  of  the  beaver  hunter,  is 
oh^naly  an  element  of  the  graatett  hnportaoce  b 
estinuting  the  rabe  af  lha  aainaia  UIIm  hj  him. 
Had  the  weapoos  hem  lAOre  darabte  thaa  w«  li|i«a 
8up[)0*ed, — had  they  fi  rvtil,  for  example,  to  kill 
nventy  beavers  instcuil  t/1  one,  then  it  is  plain  the 
qunrtiity  of  labour  required  to  kill  a  beaver  would 
only  have  bpen  one  twentieth  more  thon  the  labour 
required  to  kill  a  deor,  and  the  animals  would,  of 
course,  have  been  exchanged  in  that  proportion  to 
each  other.  With  every  extension  of  the  duration  of 
lha  weapons,  the  value  of  the  deer  and  the  beaver 
would  oWiously  be  brought  atill  naarar  to  equality. 

It  appears,  therefore,  inasmudi  as  capilail  ia  ao> 
A»af^  but  anterior  labour,  that  its  aeennidatmn  and 
employment  carnot  aH'ect  the  principle  which  makes 
the  excbang^eable  value  of  commodities  dependent  on 
the  quaniities  of  labour  required  for  their  productioD« 
A  coinniodiiy  may  be  altojjether  produced  by  capi- 
tal, without  the  co-opcrntion  of  ony  immediate  la- 
hour  whatever,  and,  it  so,  lU  value  in  exchange  will 
plainly  be  regulated  by  the  quantity  of  capltd,  that 
U,  of  labour  expeadcd  In  its  production :  or  it  may 
be  partly  produced  by  etqwlalt  and  partly  by  Imme- 
diate labour,  and  then  its  asehaagaahJa  wue  will  be 
proportioned  to  the  $um  tftht  tw>,  or,  which  is  still 
the  same  thing,  to  the  total  quantity  of  labour  hv- 
stowed  upon  it.  The  j)rinciples  wu  have  now  luid 
down  are  almost  telf.evident,  and  we  are  not  aware 
that  they  have  been  disputed  by  any  political  eco- 
nomist of  consideration  ;  but  a  considerable  differ- 
cnca  of  opinion  is  entertained  respecting;  the  effKta 
oeeariSMd  by  the  employment  of  workmen  bjai^ 

fitdiM%  and  by  flacbataana  m  the  lata  af  wagM^  m 


It  does  not,  however,  seem  to  us  that  tlicre  is  K 

nnch  room  for  these  difference*.    Suppose  that  a  ^  

certain  quantity  of  goods,  twenty  pairs  of  t.tock-  ■rte'Ein^ 
ingS  for  example,  manufijctured  by  independent  j,j^,y,^^^ 
workmen,  freely  exchanged  for  forty  pairs  of  (jlovts  Wuikmai 
also  manufactured  by  independent  workmen,  they  **y  t'aphiU 
would  necessarily  continue  to  do  ao,  provided  the  •^'T  "** 
quantity  of  labour  fometly  laqjOtrad  for  their. pro*  rricaor 
dudba  continued  bvariaUe,  after  die  weiltgMO MLcaiv^ 
been  ampbyad  kf  MMa  inaaiar  aiaHflMtiwer*  la  te- 
the  first  caw  it  is  true,  as  Dr  Soriih  baa  observed, 
that  the  whole  goods  produced  by  the  worluuen 
would  belong  to  themselves,  and  th^it,  in  the  second 
rase,  they  would  have  to  share  them  with  others. 
But  it  must  be  recollected,  that  in  the  first  case  the 
capital,  or  nccutiiulnied  labour,  made  use  of  in  the 
production  ot  tiie  commodities,  belonged  to  the  tsarkm 
men,  and  that  in  the  latter  case  It  bia  been  fumithtd 
them  6jf  otkm.  The  questioa  thM  coaas  to  be.  Can 
the  drcuaMtanca  of  the  labeania  volualarily  agree* 
ing  to  give  a  portion  of  the  conMseditiet  produced 
by  tliem,  as  an  equivalent,  or  compensation  for  the 
advantii;j;e  and  assistance  derived  from  the  use  of  the 
capital,  or  labour  of  others,  afford  any  ground  for 
ratting  the  value  of  the  commodities  ?  It  is  evident 
it  cannot.  The  proiita  of  stock  stre  only  another 
name  lor  the  luage*  ^'  accumdaled  Imbour.  They 
make  a  part  of  the  price  of  every  commodity  b 
whose  production  any  portion  of  capital  has  beett 
wasted.  But  whether  the  capital  bdongs  to  tba 
labourer  himself,  or  ii  AmMhad  hbi  hgr  another,  it 
obfiantlj  of  do  caaaaqjiiaBaa.  When  the  capital 
does  not  bebng  to  the  labourer,  the  commodities 
produced  by  him  are  tlividi  d  into  /wo  specific  por» 
tions,  whereof  one  i&  the  return  for  the  immediate 
labour,  and  the  other  for  the  capital,  or  accumulated 
labour,  expended  in  producing  them.  But  the  ag- 
gregate value  of  tho  commodities  is  precisely  the 
■ame  bto  how  many  portions  soever  tlicy  oMnr  be  di« 
videdL  A.  tboenaker  who  manafiwturea  aoaca  on 
his  own  aeoouot,  ouat  obiab  tha  aaiaa  lala  af  ho> 
fit  on  their  aali^  that  wooM  aecraa  to  a  ataMer  sbaa* 
nakct  warn  ha  enpltTod  by  him  as  a  workman. 
He  lauBt  not  only  possess  a  capital  adequate  to 
maintain  himself  and  hi:,  ianiily  ur.ril  hia  shoes  can 
be  disposed  of,  but  he  muni  ai^o  be  able  to  provide 
himself  with  a  workshop  and  tools,  to  tilvai;!  !  money 
to  the  tatmcr  to  pay  his  leather,  and  to  provide  for 
various  other  outgoings.  If  he  did  not,  exclusive  of 
the  ordinary  wages  ot  labour,  realbe  a  rate  of  pro6t, 
or  a  oompensatioD  for  the  employment  of  his  capi* 
tal,  equal  to  the  profit  obtataed  by  tha  naaitar  ahe^ 
maker,  it  would  obviouBb  be  fbr  hia  adfaniaga  la 
lend  it  to  bin,  and  to  work  on  hia  own  account ;  and 
it  is  plain,  inatmucdi  at  hTs  shoes  could  not  be  sold 
for  a  higher  price  than  chose  of  the  capitalist*  that 
he  could  not  realixc  u  grt  ater  rate  of  profit. 

It  apt)'  Hr-s  tlii  rc  lore,  that  the  circumstance  of  the 
accLimulati^d  labour  or  capital,  and  the  immediate  la- 
bour required  to  pfY)duce  commodities  being  fumisha 
ed  by  different  claMes  of  peopb,  aulccs  no  difference 
whatever  on  the  priociple  widch  abowa  dwt  their 
aBcbangeaUe  «aba  depends  oo  tha  total  qMMity  of 
Ik  their  produotfoa.  .bttawooly 
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BsdMAge.  remains  to  trace  the  effects  of  fluctuation*  in  the 
•Uc  V*lue.  yj^ig  ^(  wages  on  price.    When  we  liave  done  this, 

Wcahall  bate  exhausted  ilie  subject. 
^JJJ^^^    To  simplify  this  inquiry,  we  shall  divide  it  into  two 
ia  tb*  Rata  bnmches.    We  shall  inquire,^r«l»  wbctber  fluctua- 
of  Wigct    tiont  ia  the  fate  of  wagea  ham  any,  ami  what  ef* 
feett  on  the  relative  valae  oP  comnnoahieB  pnidaeed 


by  the  aid  of  i  ii[)itals  of  equal  degrees  of  durability  5 
and,  trcond,  whether  these  flactuatioas  have  any, 
and  what  cfleclj  when  tlic  capitak  eiiplojad  Wf  of 
unequal  degrees  of  durability. 
In.  Bfiect  I.  When  every  class  of  producers  employ  either 
it  thne  fixed  or  circulating  capitals,  of  precisely  the  sacuc 
^'^""f^""' degree  of  durability,  they  must  be  all  equally  affect- 
c^piubcm.  e<*  by  a  rise  or  foil  of  wagoi.  This  ia  a  prtncwla 
ptoytd  ia  which  is  equally  aswnted  to  by  Mr  Bicardo  and  Mr 
ftMociian  Malthu",  and  wliich  is  indeed  self-evident.  But 
T^m^''  ^^^^  s"*^**  '*  '''^  '^^•''» p'^'oly  impossible  tlidt  a 
Bf  niiiSSr*  ^'B^        occasion  any  variation  in 

Ihf.  the  axcbaDgeablCt  or  compsrativc  value  of  comroo- 
<yitea.  To  raveftto  our  former  example,  let  us  sup- 
paw  that  vaget,  at  the  rate  of  one  shiUiog  a  day, 
»  wcra  paid  by  the  stocking  roanuftcMivr,  ane  pair 
of  whose  stockings  exchanged  fvt  two  JMiia  of 
gloves,  and  that,  from  some  cause  or  other,  the 
wages  of  his  workmen  have  been  doulilt  d,  or  rais- 
*  ed  to  two  shillings,  the  question  is,  could  he  notT 
obtain  a  greater  quantity  of  gloves  in  exchange 
for  bia  atockinga  i  It  is  dbrkraa  be  coold  not.  He 
ooald  not  urge  th«  cfavaantaBce  of  hit  bein^  oblig- 
ed 10  pay  a  greater  anouat  of  wagai  lo  hli  work* 
BMn,  at  a  raatoo  wby  ttie  glow  mannfteliinr  ahoold 
givu  him  more  gloves  in  exchange  for  bla  stock- 
ings; lor,  the  latter  would  luive  it  in  his  power 
to  reply,  that  (he  tame  ri^e  of  ua^r.t  affected  him 
to  pre<ueif  the  iame  extent.  If,  ihereture,  one 
pair  of  stockings  was  previously  worth  iwj  pairs 
«r  gloivea,  they  would  continue  to  preserve  this 
vdatioD  to  cacb  other,  so  long  as  the  foullte 
of  labour  required  for  their  production  was  lutt  W» 
ried,  whatever  might  be  the  fldCtiiatioB  of  wafea— 
whether  they  !<  II  to  a  sixpence,  or  rose  to  a  guinea 
a  day.  Even  if  the  price  of  commmlities  rose,  which 
it  could  not,  when  wujres  rose,  that  would  be  of  no 
advantage  tmhr  producers.  Commodities  are  always 
bonghtby  ci  nnmditiestorby labour.  Ofwhatcoose- 
qaeaca*  th«n«  could  it  be  to  a  capitalist,  whea  wagee 
rae^  to  aall  tm  eosaoodhiea  at  an  eqaal  advance ; 
when  he,  in  his  turn,  would  ha  obUgad  to  give  so 
much  more  for  every  commodity  which  ho  purcbas- 
ed  ?  If  wap^es  rise  iO  prr  ecu*,  a  producer,  a  far- 
mer, for  example,  would  be  precisely  in  ibc  same 
condition,  whether  he  yold  his  corn  for  'lO  per  cent. 
advance,  and  gave  an  additional  5U  per  cent,  as  he 
would  be  obliged  to  do,  for  his  hats,  rfioef,  clothes, 
ftc  &c.  at  aold  bia  com  at  ita  fovoiar  pnet,  and 
bought  all  (be  conBoditlea  arfiMi  be  eemtuned  al 
the  prices  he  had  formerly  given  for  them. 

In  order  farther  to  illustrate  this  principle,  we 
nay  be  allowed  to  make  a  supposition,  which,  al- 
though it  can  never  actually  take  place,  will  serve  to 
aet  our  doctrine  in  a  clearer  point  of  view.  Should 
the  quantiliee  of  labour  required  for  the  production 
of  every  ipeein  of  commodities  be  increased  in  o- 
•ciljr  the  MHiMprapottio«»  it  ia  plab  their  exchange' 


able  values  would  remain  unaltered.  Their  real  Eadirae*' 
price  would,  lionevcr,  be  augmented.  A  bushel  of****  ^*■'■•• 
iDrn  would  not  then  exchange  for  a  greater  quan-  ***'>'''^ 
lity  ol  luusiins  or  oi  broad  cloth,  than  il  did  before 
the  increased  expence  of  ita  prodoction ;  but  each 
would  be  the  produce  of  a  gieMer  qnaatity  of  laboor. 
In  such  dreunntanecfl,  the  pvieea  of  eaaimadiliea 
would  remain  stationary,  «hi1c  the  wealth  and  com- 
forts of  the  society  would  be  mutcriiUly  diminished. 
Every  person  would  have  to  make  greater  exertions 
to  obtain  a  given  quantity  of  any  utic  commodity  ; 
but  OS  the  expence  of  producing  all  commodities  is, 
by  the  supposition,  equally  iacraaaed,  it  would  not 
be  necessary  to  male  aoy  greater  exertions  to  ob« 
tain  one  than  another,  aaid  thair  connpeniive  vahice 
woald  be  totally  unaflbctcd. 

T5ut,  if  a  general  and  equal  Increase  of  the  (lu.iiiilty 
of  laboor  required  for  the  production  of  cumiiiodiiie* 
could  not  alter  their  rebitive  values  to  one  nnothi-r, 
bow  is  that  to  be  effected  by  a  general  and  equal  in- 
crease of  the  wages  paid  for  that  labour }  The  thing 
is  obviously  inpoMibl*.  If  a  beaver  exchanged  for 
a  deer,  wlico  wmea  were  at  one  fbiUtng  a  day, 
it  BHMt  do  the  same  when  they  arc  incr,?agcd  to 
two  shillings,  or  ten  shillings,  or  twenty  shillings. 
However  high  w.iges  might  be  raised,  the  market- 
price  of  tliu  beaver  and  deer  would  continue  un« 
changeii.  Alter  wngeu  had  been  rai»e<i,  the  value 
of  tile  deer  would  be  difTerently  divided — a  greater 
share  would  belong  to  the  labourer,  and  a  lest  to  the 

aiitalist ;  but  that  would  bo  the  only  eSsct  prodnced.  < 
e  real  price  of  the  oomnoditiei  woald  not  be  in 
the  least  influenced  by  this  rise  of  wages.  The 
quantity  of  labour  required  for  their  production 
would  not  be  increased ;  and  it  wottldf  therefiiie,  be 
equally  easy  to  obtain  them. 

II.  We  have  seen  by  the  investigation  under  the^J-  Hihct 
preceding  bead,  that,  where  the  fixed  or  circulating"'  '^'^ 

1  I  I      .V...  „._J.._.:  r  j:.:J!  ri^cuuuiomt 


Is  employed  in  the  production  of  commodities  w^ct'^* 
era  ef  efaet  dcgreea  of  durability,  flncluatiwia  in  the  fsjiinii  vm 
rate  of  wages  oftet  all  dissea  of  jvoducers  to  the  |)ler^  ia 

same  extent,  and  have,  therefore,  no  influence  n  ^''"dti 
the  cxthangeable  value  of  commodities,  or  on  ll«eir^'^'(  j' 


price.  But  when  the  capitali  empbyed  are  o\'  fhjjer-  ot  OmW> 
ent  degrees  of  durability,  this  is  not  the  catc.  lit;, 
riuctuationa  bt  the  rate  of  wages  cannot,  in  such 
ctrctinstaaoee,  equalty  affwt  every  class  of  produ- 
oers,  and  the  natanel  and  iadestructible  equilibrinoi 
of  profit  conld  not  be  maintalDed  without  a  variation 
in  the  relative  value  of  their  products.  To  illus- 
trate thi«,  let  us  suppose,  that  a  certain  quantity  of 
goods,  the  priKlucc  of  fixed  capital  or  machinery 
fitted  to  la-t  many  years,  freely  exchange  for  a  cer- 
tain quantity  uf  other  goods  entirely  produced  by 
manual  labour.  It  is  plain  they  could  not  continue 
to  be  exchanrad  on  this  footing,  afkar  a  riae  or  fall 
of  wages.  rSir  the  proprietor  of  the  nacbincry 
would  be  very  little  affected  by  such  fluctuations, 
while  the  proprietor  of  the  poods  produced  by  ma- 
nual labour  would  ho  vi  1  y  seriously  urt'ecied  by 
them.  And,  therefure,  w  hen  wages  Huctuate,  the 
relative  values  of  the  good*  produced  by  capitals  of 
different  degrees  of  dutahility  must  also  fluctuate— 
liipt they  mu«t  be  atyoMM  to  that  they  atajr  atill 
coatiDiie  to  yield  theMneoOBUUnaadavcfage  laie 
10 
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to       that  thuis  raalijp  the  caK^  and  thal^  in  ne^t  K<tchiRf«>- 
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of  profit.  LM  W  BOir  endeavour  to  trace  the  mode 
in  whicb  diil  Hdjattment  ii  effected. 

The  aignaunu  w«  ha**  iicmght  fenratd,  to  show 
tfw  hnpowbiKtjr  of  flndaaliom  m  th«  rate  of  wage*. 
aSecting  the  exchangeable  tiIi^p  -f  commadiiios 
produced  by  capitals  of  the  tmut  aiirability,  were 
first  advanced  by  Mr  Kicardo.  Me,  too,  was  the 
first  who  endeavoured  to  analyse  and  discover  the 
j)reci«e  ettects  ot  fluctuations  in  the  rate  of  wayes 
on  cotDmodities,  when  Ihe  capitaia  employed  in  their 
production  were  not  of  the  same  degree  of  durability. 
Tba  TMulU  of  hit  taaaardiM  in  diia  moat  diSkuk 
bnadk  sTA*  aeienee  weMftill  nmit  imiportaal,  and 
■OK  completely  at  varianee  witb  the  univeraally  re- 
ceived opmiona  of  political  eoooomiits.  Mr  Ricar- 
do  not  only  -[in\v,  il  that  it  was  iinposs:'j'i:  fir  any 
rise  of  wa^es  to  l  aise  the  price  of  all  conimodities  ; 
but  he  alio  showed,  that  in  niany  casus  a  rise  of 
wages  necessarily  led  to  a Jaii  of  pricc.«,  and  a  fall  of 
wages  to  a  rite  of  [irii.cs !  The  novelty  of  these  opi- 
iuons,and  the  talent  and ingenaitjfwith  which  thejwete 
mpported>  immediately  recoameilded  tbeoB  10  gene* 
luaolioe;  and  the  repeated  etailiiafWia  to  which 
diC^  have  been  »ubjected  have  served  to  confirm 
their  trii*1i,  ani!  rn  -;,;t  t'leni  in  a  still  L-leai-i-  )":>'i:t  of 
view,  buuiii  ul  llic  buburdinatc  doclniica  itajjct-Uu^ 
value  advanced  by  Mr  Uieardo  in  the  first  and  se- 
cond etlitions  of  his  Principles  qj  Political  Economy 
and  Taxation,  were  opposed  by  Mr.MaJthus  in  his 
teceat  publication.  But  Mr  Malthus  does  not  at- 
tempt to  invalidate  the  leading  principles  ettablilhed 
by  Mr  Ricanlo;  and  the  alteialkma  and  ooricetiene 
sriiich  the  latter  bai  node  io  the  thM  adMeo  eTIiii 
iraric,  have  gcae  Ji»  to  iwnQfo  the  otjactiona  ofMr 
Maltbtw. 

S'  i[  jir  =  t?  a  manufacturer  has  a  machine  worth 
L.  'JiJ,lUUj  cf  ui  high  degree  of  durability,  and  which 
can,  without  the  assistance  of  any  manual  labour, 
produce  (^mmoditicg.  If  profits  were  at  10  per 
cent.,  the  commodities  produced  by  t&li  iBOebine 
would  sell  for  L.  seooo,  togather  with  a  my  imall 
addition  to  replace  its  wear  Mad  tear.  *  Now,  it  i» 
qnhe  ceitain,  tfaat  if,  from  njf  eanae  whatever*  pio> 
fita  either  riia  or  fall,  the  price  oF  the  goods  produ^ 
bj  this  machine  would  aUo  rise  or  fall — (Mnlthus's 
Principle$  of  Political  Economy,  p.  9'i.)  If  profits 
were  to  rise  to  15;)erceii^,  the  price  of  the  goods  pf  ' 
dnced  by  the  machine  mupt,  in  order  that  its  owner 
may  obtain  the  same  j  r  ih.t  -.vi;h  other  capitalists,  rise 
tolo  30U0,  and  if,  on  the  other  band,  profits  fall  to  five 
ptrcent;  the  priceof  his  goods  must,  for  the  same  rea- 
aoii»  M  to  L.  1000.  JI,  (hcfefofe,  it  can  be  abowa  tfan 
a  lim  of  iragei  tedneac  the  tale  of  polli*,  it  ii  ptah  it 
noit  also  redace  the  exdiangeable  value,  or ptioB^  of 
bB  sach  commodities  as  are  chiefly  produced  by  ma- 
chiri'T) ,  iir  fi\tj<l  Ccipitrjl  or  a  c oo.iiderable  degree  of 
durability,  or  by  circulating  capital  returnable  at 

Bttt  it  iiaetdUunilt 


of  fact,  profits  alwaja  nil  wiMo  wagea  ncev  ana  nse 
wiwa  wMcs  fidl. 

It  b  {Main,  from  what  baa  beeo  previoosly  aiated, 
tbat  to  wbalever  extent  wages  might  riie,  U  would 
be  impoasiMs  for  the  producers  of  any  species  of 
commodities,  whether  the  capitals  employed  in  their 
production  were  returnable  in  a  day,  or  week,  or  any 
other  period,  to  obtain  a  larger  share  of  the  commo- 
dities produced  by  others  of  the  soaie  rfaw,-  thatia, 
whose  capiuls  wen  viUitoablofai<|aaipnvHb  wMt 
(heir  own.  SinppoN  mgei  rite  ten  or  twonly  Ptf 
entv  that  wowa  not  enable  tbe  bolder  of  a  ca|iHal 
RtaraaUf  ew^  araMh,  or  every  twelve  months,  to 
obtain  any  additienaf  value  in  exchange  for  his  com- 
modities from  such  of  his  fellow  capitalists  as  were 
atfcLtcd  to  precisely  the  same  extent  »sith  himself  by 
the  rise  of  wage?,  —  t!  it  i whose  capitals  were  re- 
turnable in  the  very  same  period  as  his  own.  This  i« 
as  absolutely  impossible  as  it  it  to  change  the  relation 
of  proportional  numbers  by  multiplying  or  dividing 
them  all  by  the  tame  number  {  and,  ttercAMre,  itcan- 
bo  tnie  tbat  a  riae  of  aragea  trill  raise  the  price  of 
any  one  oonmodily,  ai  compared  with  all  other  com- 
modities. 

But,  if  a  rise  of  wages  cannot  do  tiui,  it  is  demon- 
strably certain  it  must  lower  profits.  Let  ui  sup- 
j)osc  that  the  numbers  1,2,  3,  4,  5,  6,  7,  8,  9,  and 
10,  represent  capitals  of  corresponding  degrees  of 
durability.  When  wages  lluctuate,  the  propriatora 
of  tbeieaet  durable  capitals,  numbers  1,  'I,  %tftad 
S,  are  plainly  more  a&oted  'tlieicfay  than  tbe  nco- 
priMM  of  the  more  dnidrie-capital^  inmibaia  0, 7, 
$t  %  iad  10.  Lot  iH  aappoao  tbat  wMaa  riae,  and 
let  na  eodeavmir  to  discover  what  woold  be  the  ef- 
feet  of  this  rise  on  the  holder  of  a  capital  nf  the(en//j 
degree  of  dur8bti;<y.  We  have  already  shown  tbat 
whatever  miglu  be  the  amount  of  the  rise — whether 
it  were  1,  10,  or  lOu  per  cent.,  the  holder  of  such  a 
capital  could  not  possibly  obtain  any  additional  quan- 
ti^  of  the  commodities  belonging  to  other  product! 
wmiaa  m^itala  were  also  of  the  tenth  degree  of  dura. 
bU^i  mid  in  ao  ftr,  therefore,  aa  this  dam  of  oooi- 
mowtlao  b  ooBcemed,  proiita  will  bo  redvead  to  tbe 
precise  extent  that  wages  have  risen.  But  the  hold- 
er*  of  the  other  capitals  are  all  of  them  more  affected 
bv  the  rise  of  wages  than  the  holders  of  No.  10;aad 
il  we  took  either  of  them  as  a  Standard  by  which  to 
measure  profits,  they  would  appear  to  honQ  ftMeo  io 
a  still  greater  proportion. 

It  is  abaoliltely  certain,  therefore,  that 
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and  ever  varying  proportiotut  in  which  fixed 
imd  dreolating  capital  and  immediate  labour  are  em> 
ployed  in  the  production  of  commodities,  it  is  ex- 
tremely difficult  to  discover  the  precise  extent  to 
vbicb  any  sifv  fliietiMdoB  in^  nte  of  <  ^ 


*  So  small  a  sum  aa  two  shillinga  and  elevenp^ice  wonld  Im  anflMoit  Ibr  tbb  purpose,  if  the  machine 
woold  last  for  100  yoaiat  ior  m  aDoaity  of  two  ahiOigfi  and  atofmpmice  aoeumulatlog  for  100  yeais 
at  10  JMT  flcaf^  wooU,  it  dio  cod  of  dMt  period,  anpOBt  to  L.  aO^OOa 
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i  xchuici-  fecU  profiu.  We  thall,  however,  state  three  differ- 
ent cues  which  will  bclaAjt  aadj  wc  liope,  satufac- 
torily,  dttcidate  the  manner  in  wbkh  fluctutiUoM  in 
ihe  rate  of  wages  always  operate,  umI  the  method  to 
br  fnlli  wed  in  estimating  their  influence  on  profits. 

1.  It  alt  commodities  were  produced  by  immfdi- 
ate  labour,  or  by  capital  cinplyyed  in  llie  payaieiit 
of  ws^'p8,  it  is  obviuus  that  every  rite  of  wages  would 
cuj  c  unequal  fall  of  profits.  A  capitalist  who  em- 
^ojcdL.lO0O  in  the  ptjnwntof  w^gea,  aunt,  if 
pUfit*  wcK  at  lOper  emt.,  mH  ibo  commoditiaa  Ibr 
L.1100.  But  when  wages  rise  5  percent^  «r  to 
L.  1050,  he  would  not  be  able  to  sell  his  com  modi- 
tits  lor  mure  lliati  L.  [100  ■.Jbrmunejj  is  iufffaconi- 
modily,  and  as,  ly  ike  lUppotition,  ail  commoditiet 
are  produced  (>j/  immediate  labour,  the  rite  of  it  a^es 
would  affect  the  producer t  of  money  in  the  very  same 
dqpve  thai  it  affected  off  other  producers.  In  this 
case,  therefore,  it  m  plain  every  rise  of  w^gca  will 
equally  sink  profiu,  and  every  fall  of  wttget  will 
oqmlly  raise  them. 

S.  IP  all  commodities  were  produc**!!,  onc  /ta/f  by 
immediate  labour,  and  the  other  hal/ by  capiuti,  pro- 
fit* would  onlj  fall  to  half  the  extent  tliai  na^ui  rose. 
Soppoie  a  capitalist  einployt  L.  500  in  the  payment 
of  mgai.  and  L.MO  a*  «  fixed  capital,  wbeo  pnfiia 
an  at  10  per  eenl.,  the  connodltiea  pradnced  in«iil» 
as  before,  sell  for  L.  1  lOt).  If  wages  rote  5 per  cent., 
tlie  capitAlist  would  liuve  to  pay  L.  525  as  wager, and 
would,  consequently,  only  retain  L.  75  as  prnlU-t.  In 
this  cmv,  tlierefore,  a  ri^e  of  wages  to  the  extent  of 
5  per  cent,  would,  because  of  the  employment  uf 
cqoal  ^uaotitiea  of  capital  and  imoiodistfl  labour  in 
tm  pCMueiioD  of  conaaMiditk^  only  aink  pidita  9} 
peremt* 

S.  If  ffir  eoeiniodltiee  were  produced  by  capital  of 

a  higli  degree  (if  durability,  the  capitalists,  it  i;  ob< 
vious,  would  not  be  at  all  affeclecl  by  a  rise  of  wagct, 
and  profits  would,  of  course,  continue  as  before. 

Now,  auppose  that  comraodilie*,  instead  of  being 
wbolly  pfOOaced  cither  by  immediate  l^our,  as  in  the 
int  Clic^  or  wholly  by  e^ual  quaatilieaof  imoiediate 
fabonr  and  of  capital,  as  in  the  aeeoad,  or  wholly  by 
fixedcapital  as  in  the  third,  are  partly  produced  in  llie 
one  mode  and  partly  in  the  otlu  r,  and  let  us  see  what 
effect  thisincrc3i>e  of  5  }>cr  cent-  in  the  rate  ot  wjiges 
woidd  have  on  tlivir  relative  vuluesi.  To  iaeilitate  titis 
inquiry,  we  shall  distinguish  these  three  descriptions 
of  comnoditiea  by  the  No*.  1,  2,  and  3.  Now,  it  is 
qoito  efideat  diat  the  rise  of  wages  has  affected  No. 
1  2|  jwr  fienf,  more  than  it  bas  affiMSled  No.  S*  and 
5  per  eMf.  more  than  it  has  afiected  No.  S.  No.  I 
must,  therefore,  as  compared  with  No.  luve  risen 
2J  percent,  in  excliangeabic  value,  and  a*  compared 
with  No.  3,  it  must  liave  ri^en  5  fcr  ant.  ;  No.  8 
must  have  failen  2^  per  cent,  as  couipared  with  No. 
1,  and  risen  2|  per  cent,  u  compared  with  NOi  3; 
and  Nob  3  mutt  hate  fidlcn  6  per  eeitt*  as  eooMOved 
with  N«>  1,  and  3^  aer  eeitl>  ai  ceoipared  wUh  Na 
9.  If  «^«i»liMMd  of  fUog,  had  fldleo,  iba  Mine 


effects  would  obviously  have  been  produced,  but  in  a  FTj^imaf^ 
reversed  order.    The  proprietors  of  the  commodities        ^'  -"*| 
of  the  claaa  Mo.  1  would  gain  5  per  cent,  by  th«  laU;  ^'^'^ 
thoae  of  No.  H  would  gain  S}  per  cent^  and  those  of 

Nr>.  3  notliiiii; ;  and  the  retntive  values  of  thcao  MM^ 
niodilies  would  be  adjujitcd  accordingly.  * 

'i'ims,  then,  it  appears,  inasmuch  as  any  conimo- Grncr»l 
Uity  taken  I  t  u  Ktuodard  by  which  to  e»umatc  thc^^'  y  ^ 
relative  values  of  other  commodities,  roust  itself  bej 
produced  by  capital  returnable  in  a  certain  period,]^ 
that  teArii  vMget  rite,  tdl  eommoditiet  produced  6y 
um  Atnble  eapiltd$  than  those  uiieft  freimee  the 
eommodily  taken  Jor  a  standard,  wiO  rise  in  exchange* 
able  value,  and  all  those  produced  b\f  mors  durable  ca- 
pilalt  wiU/all;  and  conventlif  ujAcm  wage*  art  re' 
duad,  Suppose,  as  before,  itiat  the  Nos.  1,  'i,  3,  4, 
5,  6, 7.  8, 9,  and  10,  represent  capitals  of  correspood* 
iog  degrees  of  durability.  If  a  commodity  prodaeed 
by  the  least  durable  capital.  No.  1,  and  which  muf 
be  suppoied  to  be  wholly  employed  in  the  payment 
of  wagCH,  be  taken  for  a  star  I  ir  l  ill  commodities 
whatever  produced  by  tlie  oi;;i..  «iiid  more  durable 
capitals  would Jiui  in  value  when  •aj'cs  rose  ;  and  if 
we  suppose  those  produced  by  No.  i  to  decline  1 
pet  eenl.,  those  produced  by  No.  S  would  decline  2 
JMT  eentv  thoie  produced  by  No.  4  S  pereent.t  and 
ao  on  until  arrive  at  No.  10,  which  will  faaTo 
fallen  0  per  cent.  If,  On  tlie  other  bond,  a  commo- 
dity produced  by  the  most  durable  capital.  No.  10, 
and  which  may  be  sujijiosul  to  consist  wholly  of 
highly  durable  machinery,  be  made  the  standard, 
when  wages  rise  all  the  commodities  produced  by 
the  oUier  lc«s  durable  capitAla  would  also  rise ;  and 
if  ihuic  pruduccd  by  No.  9  rM8  I  per  cent.,  those 
produced  by  No.  8  would  riae  :i  per  eetU-,  and  those 
produced  by  No.  1  9  per  cent.  If*  commodity  pro- 
duced by  I  [  i'  I  of  a  medium  degree  of  durability, 
as  No.  f>,  !u,ii  vtiiicli  may  be  suppoiied  to  consist  half 
of  circulating  capital  employed  in  the  payment  of 
wiigetr,  and  half  of  fixed  capital  or  machinery,  be 
taken  as  a  standard,  the  commodities  produced  by 
the  let*  durable  capitals,  Moa.  4,  «nd  I,  will  r«M 
with  a  rise  of  wages,  on  the  (bmier  hypothetts,  the 
first,  or  No.  4.,  1  per  cent.,  the  second,  or  No.  3,  2 
per  cent..  Sec.  i  while  those  produced  by  the  more 
dur.ible  capitals,  Nos.  G,  7,  a,  f),  and  10,  will  Jail, 
the  lirst,  or  No.  6,  1  per  cent  ,  ihu  ieeoiid,  or  No.  7, 
2  per  cent.,  &c.  exactly  the  reverse  of  the  other. 

llencc  it  i»  obvtou*  that  the  effect  which  variatiooa 
iu  the  ruto  of  WBgo*  Iwve'  on  ^ice  will  principally 
depend  00  the  natore  of  the  capital  employed  in  the 
production  of  gold  and  titver.  Whatever  may  be 
the  proportions  of  circulating  capital  u[)pn)priated  to 
the  payment  uf  wages,  and  uf  tixed  capital  employ- 
ed in  the  production  of  the  material  of  which  money 
is  made,  all  those  commodities  which  arc  produced 
by  the  agency  of  a  greater  quantity  of  labour  and 
with  let*  Iked  capital  or  machineiT*  will  rite  when 
w^goa  rite,  and  ikU  when  waget  fUl  t  but  thcae  thaft 
are  prodtioed  bj  the  agenqr  of  s.kM  quaoti^  of  k* 


•  The  examples  we  have  here  given  are  substantially  the  1 
valuable  work  entitled  JUmtntt  o/FolUical  EeowmM,  p.  77* 
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Variation! 

of  Ex- 


Kxcbtog^  bour,  and  widi  more  fixed  capital  or  ■MUiMrT, 

will  fall  when  wages  rise,  and  rise  when  wages  fall ; 
end  those  tliat  are  produced  in  nearly  the  same  cir- 
c ninsiiii  ces,  ( r  hy  the  agency  of  the  tame  quantities 
ol'  Circulating  and  fixed  capital  a*  monej,  will  not  be 
affected  by  the  Huctuationi:  of  wages. 

Ic  should,  however,  be  observed  that  the  Tarialtons 
in  the  exchangeable  value  of  eoamodities  caused  by 
v?^S^?.l*.  w«»i<»«  in  the  rat«  of  wagn,  are  confined  withia 
ed  by  Fine.  urroir  limtt*.  MM  Mil  hardly,  in  any  nicyn* 
tnatioM  in  atances,  exceed  6  or  7  per  eeirt.*  There  can  be  ao 
th*  Kautt  rite  of  wages  vithoQt  a  fall  of  pro8ts.  The  produoo 
W4ae»  eoo.  of,|,g  ,  ,  j  i  pr  of  the  capital  wliic)i  pays  no 

■tamy  >i-    ''^U  and  which  governs  the  price  of  all  tlic  rest,  rs 
niiia.        divided  between  the  farmer  and  the  labourer,  and 
the  more  that  is  given  to  the  latter,  the  lem  will 
plainly  remain  for  the  former.    The  same  is  the  case 
in  every  other  department  of  industry.  Whenever, 
therefurc,  wages  rise,  profit* oeceaiarily  and  unavoid- 
ably CUl ;  and  thia  lall  not  oalj  ehedi*  the  riae  tbat 
would  otiwrviir  tak*  place  tn  the  price  of  the  g«oda 
produced  by  less  durable  capitals  than  the  medium 
in  which  price  is  estimated  ;  liut  it  also  checks  the 
fail  that  would  taiic  plncc  in  the  price  of  the  goods 
prodiicc-d  by  moi-Q  durable  capitals.    To  exemplify 
t!;i.s,  let  us  suppose  a  ruanalacturcr  employs  a  capi- 
tal of  L.  10,000,  onc-balf  being  employed  as  ma- 
dtinery,  and  the  other  half  as  a  circulating  capiul 
Impropriated  to  the  payment  of  wages.    If  profit* 
we  M  10  perctni^  the  goods  produced  by  the  BMBll^ 
fteuirer  mat  aell  for  I*  ll,00a    Now,  att^peie 
w^gea  to  fbe  one  per  eatt..  If  the  price  of  the  good* 
were  proportionably  increased,  they  would  have  to 
•ell  for  L.  11,050.    But  they  would  not  be  propor< 
tionably  increased ;  for  every  rise  .of  wages  must 
lower  proHlf.    Suppose,  then,  that  profits  arc  re- 
duced I  per  cent.,  the  goods  w  ill  sti-lsell  for  L.  1 1,000, 
the  increase  of  L.  50  caused  by  the  rise  of  wages, 
being  just  equivalent  to  the  fall  of  J..  SO  caused  by 
the  redOciJoo  of  proftti.   Altboughf  therefore,  a 
riae  «r  viige*  haa  a  aeceaatiy  lendeoqr  (o  raiae 
the  exehanfMibla  nlM  of  one  daaa  of  conmodi- 
^  and  to  lower  that  of  another  class,  the  IbJI 
of  profit?,  wliieh  must  inevitably  rullow  every  rise 
of  wage?,  ha^  a  difp'rpnt  ctiuct,  and  tends  to  sink 
the  price  of  the  commoditiea  which  the  increase 
in  the  rate  oC  «ages  would  raise,  and  to  elcvute 
the  price  of  tliOJe  which  the  same  iiicrensc  wouhl 
■ink.    In  the  great  majority  ot  cases,  these  opposite 
mtitiiully  balaooe  each  other ;  and  prices  con- 
oearij  the  aaaie*  atker  a  fall  or  riie  of  wage*. 


"  Thia  h  not  the  caae  with  the  other  great  eatne 

of  variations  in  the  value  of  commodities,  namely, 
the  increase  or  diminution  in  the  qiiantity  ot'  li.hour 
necessary  to  produce  them.  An  akcratlDn  i'l  the  per- 
manent rate  of  prnhis,  to  any  great  aniourrt,  i<>  the 
effect  of  causes  which  do  not  operate  but  in  the 
course  of  yean ;  whereas  alterations  in  the  quantity 
of  laiionr  aceeann  to  pmdaoe  eoiaioodUiaa  ate  of 
daBjoeeotnace.  Entj  laiy rowawDt  to  ntachincty> 


fa  toelle,ti)  bfiWnng,  fa  iwangdteiawiBateriBl,  UToa 

labour,  and  enabli-s  US  to  produce  the  commodity  10 
which  the  improvement  is  applied  with  more  iacilitv, 
and,  consequently,  its  value  altera.  In  estimating, 
then,  the  causes  of  the  variation  in  the  valuo  of  com- 
nioditich,  plthuugh  it  would  be  wrong  uholly  to  omit 
tlie  consideration  of  the  effect  produced  by  a  rise  or 
fall  of  labour,  it  woaU  be  equally  iaoonrect  to  attach 
much  inportaaee  to  it;  and,  cooacqueotiy,  ia  the 


•ubaeqiient  part  of  tbia  work,  thotigh  I  aaall  ocea 
^enaNjr  laAr  ta-tUa  CMae  of  varittiOB,  I  ahall  cpn 
alder  all  th*  great  ▼eriitioni  which  take  place  in  the 

relative  value  of  commodities  to  be  produced  by  the 
greater  or  leas  quantity  of  labour  which  may  be  re> 
quired  to  produM  tbeak"  (Ricarde^  FrmafUtt  Ac 

p.  33.) 

The  universally  received  opinions  respecting  the  Vaiuiioi)» 
effect  of  a  rise  of  wages  on  the  price  of  commodities  >"  die  Rate 
have  obviously  originated  from  a  rise  in  the  monej/  price " '  =t 
of  ooBBoditiea  b^afaioatalwqfaoonfoaodcd  with  a  ^  ^'|^ 
riae  fa  tficir  tmI  prioa*  Bottbeaetwo  tbhga  are  total'  ur  OpukA.' 
ly  dutihct.  Real  na^t,  as  wc  shall  afterwards  show, 
depend  on  the  proportton  of  the  produce  gfinduttrg  uihich 
Mong*  to  the  talmurer.    They  ore  high  wlitn  this  pro- 
portion is  Inrge,  and  they  are  lonr  uhm  it  is  rmall. 
It  is  to  real  wages  that  we  always  refer.     AniX  it  is 
plain,  that  every  inference  respecting  the  rate  of  real 
'  wages,  drawn  from  fluctuation}  in  the  rate  of 
wage*  at  diffimot  periods,  must  be  completely 
neout,  tf  we  Iwve  not  estimated  such  money 
with  lefaeaea  to  the  relative  nluca  of  mcmng  and. 
eomnodhlea  at  the  thne  when  the  flactuationa  took 
place.  The  money  wages  of  lahoor  may  be  raised  from 
Is.  to  8s.  or  5i.  a- day  ;  and  the  real  woges  of  labour 
may,  notwitlistanding,  be  oil  the  while  dimini.^hing. 
This  has  been  actually  iJie  t;ise  in  llriiain  during  (lie 
liist  thirty-Gve  years.     Money  wages  "crc  in  ISIO 
double  what  they  had  been  in  Xlim  -,  but,  a  the  ex< 
changedito  value  of  our  currency  hod,  in  ilie  inter- 
val, been  bum  than  pNportion(U>ly  reduced,  th« 
ptfae  of  ceanoditica  fote  will  faster  than  wage*  i 
and  the  ptopeatiBB  of  the  produce  of  industry  be> 
looghig  to  nio  labourers,  or  their  real  wages,  was 
conscqaently  dlmlniiihLd.    In  such  a  case,  tu  nscribe 
the  rise  of  prices  to  the  ii»e  of  iv  agcs  wuu.d  be  cvi. 
dently  absurd.   In  no  cast",  however,  "lU  it  be  found 
that  a  rise  of  real  wages  will  rai&c  the  price  of  all 
commodities.    A  large  daSK  will  remain  .-tstionary, 
afkcr  wages  rise ;  another  class  will  rise  a  little  :  and 
another  class  will  fall  a  little.    AU  cooriderablc  va* 
riationa  ia  the  relative  value  of  commoditica  aro  th* 
coiMei|neBee  of  variations  fa  the  quantity,  of  MMur 
rtquired  fbr  tbdr  woductioo,  and  not  of  vaifatioa*  . 
in  the  rate  at  which  that  labour  la  paid. 

Colonel  Torrens  contends,  in  lii^  l^.tc  \aluablc^' 
work  on  the  Production  «/  li'mLh,  in  oppoiiition  to*^''^' 
the  theuiy  wa  have  now  endeavoured  to  estab 
that  alter  capital  has  been  accumulated,  the  rcis: 
or  exchangeable  value  of  commodities,  is  no  lo  :^, 
aa  fat  tha  early  atMaa  of  aociety,  detcfwined  by  the 
total  quaatitlea  of  labour  icqvitcd  to  brlu  than  to  eDDiJ»d 


■'I'^i  dots 
[  <icp«nl 


dnake. 


*  lUcardo  0»  Uie  Priudplet  ^  PeiitiaU  Ecmumg  tatd  Taxation,  3d  edit.  p.  33. 
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it,  bat  bf  tiw  flttanthiM  ot  capital  expended  on 
their  prodaetioB.  At  bottom,  howow,  tbii  tiieoiy 

is  precueiy  the  same  with  that  which  we  htm  just 
explained.  Capital  i»  nothing  but  hnmediate  labour 
accumulated ;  and  to  lay  that  the  exchangeable  va- 
lue of  commodities  depends  on  the  quantity  of  it  em- 
ployed in  llicir  production,  is  only  another  way  of 
expceasme  the  identical  proposition  we  have  iUoa* 
Colonel  Torrcns,  however,  and  those 
with  bin,  couleod  that  Ibe  dUbnooe  I 
two  theoriM  i>  not  ■ppeimt  bat  reel.  **  It," 
say  thcVj  "  two  capitalists  employ  rgua!  nocks,  the 
one  in  paying  tlii;  wages  of  masons  employed  to 
build  a  house,  and  the  other  in  purchasing  wine  af- 
ter it  has  been  put  into  casks,  and  keeping  it  until  it 
baa  become  fit  for  use,  then,  as  the  products  of  equal 
capitals  iniut  always  be  equalj  the  boate  and  the 
wine  wBI  b«  wofth  precisely  tbe  aano  tan,  though 
it  is  plain  they  are  produced  by  very  different  quan- 
tities of  labour."  This  case  is  very  ingeniously  put ; 
and  it  deserves  attention  from  the  opportunity  wliich 
it  affords  of  explaining  a  point  respecting  which 
there  has  been  a  great  deal  of  misconception.  At 
first  sight,  it  certainly  seems  as  if  both  accumulated 
labour  and  immediate  labour  had  been  epiployed  in 
tbe  ooMtractioD  of  tlie  bouae^  and  acoonulated  la- 
betironly  fn  thepfoduetton  of  the  wine.  But,  in  point 
of  fact,  all  tliat  ii  done  in  either  case  it,  to  changttke 
form  of  equal  capitals  ;  to  transmute,  if  we  niay  SO 
fipcak,  a  certain  quantity  of  capital,'  through  the  me- 
dium of  human  hands,  into  a  hous«;  and  to  transmute 
the  same  quantity  of  stock,  through  the  luciliurn  of  na- 
tural powcn,  into  wine  fit  fin  drmklDg.  The  capital 
wbidi  ii  eoDsuned  by  the  mHon  m  food  and  elotbes 
is  plainly  not  expended  on  the  house,  but  on  himclf; 
and  it  is  his  immediate  labour  only,  or  the  cxcrtioa 
of  his  physical  powers,  that  forms  the  only  labour 
really  expended  on  the  house.  The  employer  of  the 
mason  paid  him  his  wages,  not,  t£  Colonel  Torrena 
supposes,  in  the  unreasonable  expectation,  that  be 
woiild  lay  out  these  wages,  in  addition  to  the  laiioar 
of  bis  haad«»  on  bit  house,  but  that  he  miaht  lay  out 
tbe  wagee  on  hinaelf,  and  give  hhn  hh  labour  a$  an 
equivalent  foT  them.  Th«  (  l^J  ct  which  tbe  builder 
of  tbe  house  had  really  lu  vh.w  was,  to  convert  a 
certain  amount  of  capital  into  a  hou&e,  and  to  ac- 
cooqilish  this  object,  it  was  necessary  that  tiie  capi- 
tal ahouhl,  in  the  (ir«t  place,  be  exchanged  for,  or 
eanmtted  tPto^  the  immediate  labour  «f  matMH.  in. 
the  pvodnetion  of  the  wbie,  this  species  of  tranamn- 
tation  was  not  necessary;  th(  cf' rt  which  h.irl,  in 
the  first  case,  been  produced  by  the  agency  ot  mea, 
bainy,  m  tbo  ac«ood  case,  prodiioad  bf  th 


of  the  Bwcawtii  which  Nature  bcr^  elf  cnrn'ctl  on  in 
the  casts.  It  is  clear,  therefore,  ihai  no  greater 
i;  1 1 -  r  ty  nf  labour  was  required  to  produce  the  house 
Ujuii  to  produce  the  wine.  Different  agents  were 
employed  to  convert  the  capital  into  the  finished 
commoditiis,  but  that  was  all.  The  foaiuity  of  ca* 
pital  whiah  set  these  agents  io  modon  was,  in  both 
cues>  tSBCtljr  the  sam«,  and,  consequently,  both  prtv 
duets  were  brought  into  existence  by  tbe  same  quan- 
tity .of  labour. 

The  error  into  which  Colonel  Torrens  has  fallen, 
shows  the  necessity,  in  estimating  the  cost  of  com- 
roodiiies,  of  always  separating  between  the  capital, 
or  accumulated  labour,  expended  in  the  payment  of 
wages,  and  the  inunadiate  labour  which  that  capital 
enq^lojB.  The  mnn  of  these  two  realfy  amounts  to 
trnke  tbe  qtiantity  of  labour  actually  expended  on 
the  commodities.  Tbe  capital  given  as  wages  to  tbe 
labourer  is  merely  the  price,  or  equivalent  of  his  hi- 
bour;  and  the  cost  of  producing  the  coounodiqr 
must,  therefore,  be  determined  by  the  aauMtal  of 
wag(^,  or  of  immediate  labour  ^ven  for  tfaasa  «am 
tak  cn  tinsily  and  not  together.  When  fixed  capiM  fa 
used,  tlie  cost  of  the  commodity  depends,  as  we  hare 
already  shown,  on  the  quantity  of  immediate  labour, 
or  circulating  capiul,  and  of  fixed  capital,  BMMM* 
rily  cxprnded  on  their  production. 

No  one  can  fail  to  observe  how  naturally  and 
beautifully  tbe&G  conclusions  harmonise  with  tbe 
principles  we  endeavoured  to  establish  wbim  tr«iting 
of  the  production  of  wealth*  Wo  there  ahowed  that 
no  commodity  which  it  M  doC  require  some  portion 
of  labour  to  appropriate  or  produce,  could  be  pos- 
sessed of  exchanceabUj  value,  or  become  wealth; 
and  that  ev.  i  ,  ili  iinintion  of  the  quantity  of  labour 
requireU  to  produce  commoditif»,  lowered  their  ex- 
changeable value,  and  made  them  more  easily  ob- 
uinable  by  all  classes:  And  the  anatysk  we  have 
now  completed  ahowi^  that  labour  is  net  only  eaten-, 
tial  to  the  eaistenoe  oif  exchangeable  value,  hut  t!iot 
it  is  fa  every  stage  of  society,  from  the  rudest  to  the 
most  improved,  the  tingle  and  Mi^pritldfk  9tkkk 
entert  into  Us  campotition.  • 

Sect.  V. — Profits  and  fVagct  t-ary  iMversfly — Ac 
cumulation  of  Capital  not  the  Catue  of  a  Fall  of 
Profit — The  Increasing  Sterility  ^ the  Soil  th 
to  be  the  Chie/ Cause  qf  a  Rise  of  fVaget,  and  ( 


AhtolnU  and  ProperHomJ  Wmgn. 

Having  shown  in  the  previous  Bections,  that  no 
part  of  the  produce  of  the  capital  last  applied  to  the  Wi 
floltifilioB  of  tbe  land,  and  vhkh  Mfulataa  lha  ptiea 


PioStsi 


•  Sir  William  I'ttty  had  statetl,  so  early  as  1667,  that  the  vahie  of  cannedlliM  b  always  regulated  by 
tboMantitjr  of  labour  required  to  produce  theoa  j  but  there  is  the  same  difference  between  his  statemeatt 
and  theanalysM  and  hiveatigations  of  Mr  Ricardo,  whom  we  have  followed  in  this  section,  that  theio  b 
between  the  conjectures  of  Pythagoras  rrspt  oting  the  true  system  of  tbe  world  and  the  iliimiiWliaifllM  «f 
Newton.    The  statement  of  Sir  Wilimm  IVity  ishowever  curious,  and  we  subjoin  it : 

"  If,  -avi  1  r ,  '  n  „  an  can  bring  tc  I  ir  ion  an  ounce  of  silver  out  of  the  earth  in  Peru  in  the  same 
time  tliat  he  can  produce  a  bushel  of  corn,  then  one  is  tbe  natural  price  of  the  otlu  rs  notf,  k  to  rSMWS  ^ 
mto  a»d  more  easte  mines,  a  man  can  get  two  OMMSr     aher  eti  eatUy  at  Jbrmaiy  he  M  «a«,  film  «»m  wm 
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Pnau  lad  of  all  the  tmt,  goes  to  the  landlord  aa  rent,  but  that 
^■e*^  it  is  exclusitrdj  divided  between  the  capitalijt  and 
'  tlM  Ukmw  t  and  haviog  aUo  Aown  tlut  •  riie  of 
wagtt  diNi  aot  nin  the  vuloe  of 'comnoditiMi,  it 
followa  oeceaiarily  and  directly  that  prnfiin  mutt 
vanf  inveruttf  a$  wages,  that  n,  thtif  must  /nil  as 
tua/^es  rite,  and  rite  a%  tuages  fid!.  Tli:-  limit!;  to 
which  tliia  nrlicle  has  already  cxtcnaed,  prevent  our 
•Btering  into  an  inreatigation  of  the  varioiu  circuiii- 
■taocea  which  determine  the  market  rale  ol'  w  ages. 
It  i(  sufficient  to  remark,  that  it  can  never,  for  any 
contidenble  period,  fall  below  «uch  a  aum  aa  is  re- 
quired to  •upport  the  existing  labourers,  and  to 
enable  thaai  to  eoBtlmM  tfueir  not.  Tbi«  is  teroMd 
Itjr  Dr  Saiitli  md  Mr  Rioinlo  the  neauajy  1NM»  of 
wages,  and  rorms  a  limit  below  which  it  is  quite  im- 
poeeible  they  can  be  pemiancolly  reduced.  But  as 
the  subsistence  of  the  labourer  must  always  princi- 
pally consist  of  rnw  produce  :  and  as,  owing  to  the 
necessity  of  re?oriing  to  supL'iior  soils  qs  society  ad- 
M,  its  price  has  a  constant  tendency  to  rise,  the 
rate  of  wages  must  have  the  some  ten* 
AjtomMj  to  (bia  thoflvjj 'tliefefore»  »« 
•tpoDt,  lint  in  all  dowIj  oattM  eoontiieib 
and  where  none  but  the  best  smls  are  culliwiadj 
profits  would  be  high ;  and  that  in  all  old  aefded 
and  densely  peopled  countries,  and  wIutc  soils  of  a 
very  iolarior  quality  are  cultivated,  protiu  would  be 
compamMj  loir— and  MMh  are  ted  to  bo  raaltjr 
tbecaae. 

We  might  here  take  leave  of  this  part  of  our  Sub- 
ject :  bat  m  tbo  tbeoij  we  have  deduced  Orom  the 
oonchttiaas  la  our  piwrious  sections  is  v«ij  dlfirant 
Iraat  Aa  OWMMB  eoft  weduiU  endaawar  toattk 
ia  a  still  deaNrpotot  efviev. 

KB  of  Dr  Smith  was  of  opinion,  that  the  rate  of  profit 
varied  inversely  as  the  amount  of  capital,  or,  in  other 
words.  Ltifit  it  11  1!,  jilr.  ns  greatest  where  capital  was 
least  ahuDdarU,  uuJ  ijwest  where  capital  wa«  most 
abnndanL  He  supposed,  that,  according  03  capital 
increased,  the  principle  of  competition  would  stimu- 
late c^iiUklists  to  eiMeavoar  to  encroach  on  the  em- 
plavBiaBis  of  each  otfaor ;  and  Uiat,  ia  flittberance 
of  ttiair  sibgect  they  would  be  icaiptod  to  oftr  their. 
-  aaada  afe  a  lam  prieB^  and  to  give  higb^  wages  to 
fliefr  wminnen.  \Weibh  oj  Nation*,  Vol.  1 1,  p.  .HB) 
This  theory  was  long  uoivcrsally  j--' nr.  i!  t  >  It 
has  been  espoused  by  MM.  Say,  sibtuondi,  and 
S:rir(  li,  \\\  [!i  ■  Marquis  fJarnier,  and,  with  some 
Ktrwo^ this jijgtjt  roodihcations,  by  Mr  MalUius.  But,  not- 
^'^^  withstanding  the  deference  due  to  these  authorities, 
it  is  easy  to  see  that  the  principle  of  eonpetitian 
could  never  be  productive  of  a  genwil  fidl  in  tho 
lalO  of  pnfiL  CoaipetitioQ  will  praftsK  aqr  000 
iaiSvfdsHd  iNNO  dteming  a  higher  rate  of  preflt 
than  hb  neighbours ;  but  no  one  wDI  say  that  com- 
petition diminishes  the  producHveiuu  of  {nrtutlry, 
and  it  is  on  this  that  the  rate  of  profit  m  i^!  ilways 
depend.  The  fall  of  profits  which  invariably  takes 
place^  a-i  pocicty  ndranccs,  and  population  becomes 
deoser,  is  not  owing  to  competllioo»  bat  to  a  very 
dHtaaai  a—i  te  ft  mmtmunoM  m  tnt  rowxa 
to  BCTMr  eftnxftir  mta  ^dtavtao^  retdlttiw 
Mirjimt  a  dker«i«  in  ^Jkimg  ^tke  awr^ariUrt 


Mtut  be  takm  mlo  cuitu  atum  in  the  progreu  of'  so-  fnfiu  «ad 
^'^yt  or  from  an  incretue  oJ' taxation.  l*****" 

Mr  Maltfans  bas  deouwsuated,  that  population  IT^.y/**" 
Ims  a  conitaat  tandaDCf  Mt  eoly  to  eqoal,  bat  to^^n 
exceei  ibe  meeaa  of  sabslsteace.  But  if  the  sup*  Foniity 
ply  of  laboorers  be  always  increased  in  propor-  >)»  8aU 
tion  to  every  increase  in  the  den  nn  !  f  r  their 
labour,  it  is  plain  the  mere  accumulation  01  cauiial      ^  ^ 
could  never  *ink  profits  by  raising  wages- — that  is,  /x/tii*. 
increasing  the  labourer'*  share  of  the  commodttiet  prO' 
duced  In/  him.    It  is  true,  a  Midden  increase  of  capi- 
tal n  ould,  by  causing  an  i<aafKe%  great  demand  For 
labourers,  rahe  wages,  and  lower  profits :  but  such  a 
rise  of  wafes  could  not  be  panoaaent ;  for  the  addi*  ' 
tfonal  Btiaatos  it  wonU  nra  to  the  principle  of  p»: 
pulation  would,  as  Mr  Malthus  has  !,hown,  by  j>ro» 
portioning  the  supply  of  labour  to  the  increased  de- 
mand, infallibly  reduce  wages  to  their  former  level. 
It",  thercf'fire,  it  were  possible  always  to  cnijilov  addi- 
tion:il  capital  in  the  raising  of  raw  |>roducc,  in  the 
manufacturing  of  that  raw  produce  when  raised,  and 
in  the  conveying  of  the  raw  and  manufactured  pro- 
ducta  from  place  to  place,  with  so  cfual  letom.  itia 
avident,  supposing  taxation  to  coounue  Invarfadile, 
that  no  oaaeidvable  increase  of  the  national  capital 
OOOld  eocasioa  the  slightest  fall  in  the  rate  of  profit- 
So  long  as  labour  is  obtainahle  at  tlie  sumr  rate,  and 
so  long  as  the  productive  p^w  it  of  that  lubnur  ia  not 
diminished,  so  long  mmt  tlie  profits  of  slot',  t  m  '.iniL- 
unaffected.    Assuming,  then,  that  the  mere  increase 
of  capital  has  no  lasting  efiiect  on  wages,  it  must  ob- 
viously be  the  same  ihing,  b  so  far  as  the  rate  of 

Itrofit  is  concerned,  whether  ten  or  ten  thousand  mil- 
ions  be  eniplojcd  io  the  ealtivatioB  of  the  soil,  in  tbo 
tUaoActuias  and  Mnunerce  of  this,  or  any  other 
IdnsdonBi  provided  the  last  million  so  employed  be  as 
productive,  or  yields  as  large  a  ruliirn  .xs  the  first. 
But  such  is  always  the  i  th  t.'ie  capital  employ- 

ed in  manufactures  and  lotumerce.  The  greatest 
possible  amount  of  capital  and  labour  may  be  em- 
ployed in  fitting  and  adapting  raw  produce  to  our 
use,  and  in  iranspoittag  it  from  where  it  is  produced 
to  where  it  is  to  be  consumed,  without  a  diminiihad  ii> 
turn.  If  a  ghren  quantity  of  taboor  wU  noir  bidid  a 
ship  of  a  given  burden,  or  construct  a  machine  of  a 
given  power,  it  is  certain  that  an  equal  quantity  of  la- 
bour will  at  any  future  period  be  able  to  build  a  similar 
ship,  or  to  construct  a  similar  machine ;  and  it  is  al- 
so certain,  that  although  these  ships  and  madiines 
were  indefinitely  increased,  tJielast  would  be  equally 
well  adapted  for  every  useful  purpose,  and  equal^ 
serviceable  as  the  first.  The  probability,  indeed,  or 
rather,  wo  should  sajr,  the  certainty  is,  that  the  last 
weald  In  Hudi  umso  senrieeafale  thaa  the  fint.  No 
posiibia  Kmit  cam  be  ani^ned  to  the  pQwen  and  to*  # 
sonroes  of  genius,  to  the  improvement  of  machinery, 
and  of  the  skill  and  industry  of  the  labourer.  Future 
Watts,  ArkwrightSj'and  VVedgewoods,  w  ill  ariKc;  and 
the  stupendous  discoveries  of  ttie  last  and  present 
age  will  douhilcis  he  equalled,  and  perl)aps  surpass-  ' 
ed,  in  tliose  which  are  to  come.  It  is,  therefore, 
clear  to  demonstration,  that  if  equal  quantities  of  ca- 
pital and  labour  «oaU  alwajs  raise  syaa/  fitaaidieg 
of  raw  product  tbi  tttnott  addhloBt  la  the  capital 
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ProfluMwl  of  ihe  nation  could  never  iJirninish  the  Capacity  to 
w«g«.    employ  that  capital  with  ml .n[,tiiL:c ,  or  >uk  the  rate 

^^z'^' of  profit.  Hut  here,  and  here  only,  the  boonlf  of 
Nature  is  liniitcd,  and  (be  deula  vA  Imt  jilto  wUn  a 
fri^jpl  and  panimoaious  hand.  ' 
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pT«d«edfMNH«rill»Uboar«aployed  in  nannfactur.  i  r<>fiu  u»J 
ing  and  preparing  raw  produce.   And  such  b«^^ 
the  case-,  it  is  demonstrably  certain,  that  the  aubaiM* 

entc  lit  tl.e  liitionrer  could  never  be  increased  in 

Erice,  and  coDiccjuently  that  no  additions  could  c»cf 
e  made  to  his  wecewarj^  « ^i  i'n-  i;  noi  (.ir  the 
dimiaiibed  power  of  agricuUurol  labour,  originating 
ia  die  inevitabls  MOMrity  under  which  we  m  plae* 


Equal  quantitiea  of  capital  and  laboor  do  not  al<   ed,  of  retorting  to  fUftt  mU»  IokhMmh  rmfrmut 


ways'  obtain  equal  quantitiea  of  raw  produce.  In 

raising  it,  man  has  to  contend  with  constantly  in- 
creasing diificultiw.  The  soil  is  of  limited  extent, 
and  of  still  more  limited  fcriility.  In  every  advanc- 
jng  coantry*  the  most  fertile  lands  are,  as  wc  have 
(IliMdy  Men,  apeedily  brought  under  cultivation,  and 
leeoursc  must  then  be  had  to  lands  of  a  lets  degree 
<^  fertility,  or  which  yield  lett  produce  in  return  for 
the  same  expenditure.  It  is  this  limited  fertility  of 
tiif  soil  that  is  the  real  cause  of  a  fall  of  profiu.  It  It 
utterly  impossible  to  go  on  increasing  the  price  of 
tliat  raw  produce,  which  forms  the  principal  part  of 
the  subsistence  df  the  labourer,  by  taking  inferior 
•oOa  into  culttvation,  without  also  increasing  his 

mgn.   A  The  of  wa^es  is  seldom  or  never  exactly    require  at  one  time  labour  whld 
coincident  with  a  rise  in  the  price  of  oecaMriMi  but   anotber  tine  diaprioo  of  the 
they  can  never  be  very  Cir  separated.   The  price  of 
the  necessaries  of  life  is,  in  fact,  the  cost  of  produc- 
ing labour.    The  labourer  cannot  work  if  he  is  not 
supplied  with  the  nicana  of  subsistenc  ■.    Auil  al- 
though a  certain  period  of  varying  extent,  ac 
cordhig  to  the  circumstaocet  of  the  couotry  at  the 
time,  must  alwaji  eiapae»  when  necessaries  are  rising 
in  price,  before  wagee  an  be  proportionably  aug. 
rocnteil,    here  ran  be  no  question  but  that,  in  tlie 
end,  sai.;i  ia  liUjjcnentation  will  be  brought  about. 
Now,  as  rent  is  nothing  but  the  excess,  or  the  value 
of  the  excess,  of  the  produce  obtained  from  the  best 
above  that  obtained  from  the  very  worst  soils  in  cul- 
tivation, it  ia  plain  it  does  not  enter  into  the  cost  of 
produetioo,  and  can  have  no  influence  whatever  OB 
.pricoa.    Still  better  to  elucidate  thia  fundaaKo. 
tal  principle,  let  i»  aunpose  that  an  individiut  haa 
two  loaves  on  bis  table ;  one  raised  nn  vrry  fcr- 
"  tile  land,  the  other  on  the  very  worst  iaud  in  cul- 
tivation :  in  the  latter,  there  will  be  no  rent,  and  it 
will  be  wholly  divided  between  wages  and  profits. 
Wc  have  already  shown  that  it  is  the  cost  of  produc- 
ing  thia  loaf  which  will  regulate  the  price  of  all  other 
loaveat  and  althoogb  It  will  be  ttue  that  tbe  wot 
which  the  1      r  i;scd  on  the  best  land  will  afford  will 
be  ci]ual  to  a,l  tlic  difference  between  the  expence  of 
growing  the  corn  of  which  it  is  made,  and  the  com 
raised  on  the  worst  lands  of  which  the  standard  loaf 
it  made,  yet  it  is  only  in  consequence  of  this  difier- 
cDoe  that  any  rent  whatever  is  paid.   Twenty  dif> 
ferent  lotvea,  all  selling  (or  the  sanM  pric^  may 
yield  different petUom  of  rent;  bat  it  fa  on*  only, 
that  which  ytelda  no  rent,  which  regolatee  ifte  vofu'e 
of  the  rest,  nr.d  nhich  is  to  be  cdmiidcrpf!     the  "^tand. 
ard.  It  is  tlenior.strable,  tljcrtfi)re,  that  rem  does  not 
enter  into  price.  Wage*  and  profits  muke  up  the  whole 
valuo  of  every  commodity.    And,  therefore,  when 
riae,  profits  mutt  loll ;  and  when  wages  fall, 
ill  Boat  rise.  But  we  have  ebown  that  there  ia 
any  ftlliog  off,  bat  ■  eetwUM  IpcrMW^  ia  tbe 


at  tociety  advanett.   The  evatfOMfly  dlCfetingfirH' 

Iky  of  the  ioit  is,  therefore,  at  bottom,  the  great  and 
permanent  cause  of  a  fall  of  profits.  Profits  would 
never  fall  if  wsgCs  were  not  Increased  ;  m;  1,  i  j  i  n  - 
ing  taxation  to  continue  invariable,  wages  would 
never  be  increased  were  it  not  for  tbe  decreasing  fer- 
tilitf  of  the  soil,  and  the  ooneeywnt  iocraeae  of  tbe 
labour  neceMary  to  obtain  com  end  other  tnw  pro> 
ducts. 

With  B  permanently  high  price  of  corn,"  raya 
Mr  llicardo,  "  caused  by  increased  l?l>  ir  <in  the 
land,  wages  would  be  high ;  aud,  as  commodities 
would  not  rise  on  account  of  the  rite  of  wages,  pro> 
fits  would  necessarily  fall.    If  good*  worth  L.  1000 

  at  L.  800,  and  at 

iiwDtiiy  of  labour 

la  raited  to  L.  900,  profiti  wiH  fUl  fton  L.  COO  to 

L.  100.    Priifiis  wDiilr!  nnt  fiill  in  one  trade  only,  but  . 
in  all.     High  wages  equally  atfect  the  profits  oi  the 
furmer,  the  manufacturer,  and  the  merchant.  There 
is  no  other  way  of  keeping  profiu  up  but  by  keeping 
wages  dowD.'*— Jrotec/MM  to  AgricuUurt,  p.  M.) 

It  is  neceiMiy»  lM»Cfer«  to  obeerve,  that  although  Vtobu  i,- 
profits  depend  OB  wagei»  they  do  not  depend 
wag  -I  I  timated  in  money,  in  com,  or  any  other ^^JJJ****^ 
coiuui  j  Jiiy.  but  on  pdofortional  waget,  that  it,  on 
the  share  of  the  commodiliet  produced  by  the  laiour' 
«r,  or  qf  Ikeir  value,  wkick  it  given  to  kim.  It  is,  in- 
deed, easy  to  see  that  proportional  wages  may  be  in- 
oreaaedi  at  the  same  time  that  wages,  if  estimated  in 
eem,  or  any  other  necessary,  would  be  lound  to  be 
diminished ;  and,  in  point  of  fact*  such  ia  alnoat  uni> 
formly  found  to  be  tne  case  whra  icoourte  is  had  to 
poor  soils.  .Si;p|i:isp  ibat  the  produce  rhrninr :',  frnm 
a  given  amount  of  capital  applied  to  the  Juiiti  last 
taken  into  cultivation  in  America  yields  100  quar. 
ten^  tbe  labourer  will  perhape  receive  60  quarters, 
or  SOptr  eeut.  of  the  produce  as  his  wages.  But  the 
Mae  aoMint  of  vaj^M,  it  tffliied  to  the  land  latt 
taken  into  eultlvataoo  in  Britain,  wiould  not  yidd 
more  than  50  quarters ;  and  supposing  the  labourer 
to  get  only  iO  quarters,  or  SO  quarters  lets  than  hi 
America,  still  his  vroportiontd  wagct,  or  the  wage* 
which  determine  the  rale  of  profit,  would  be  80  ptr 
cent,  or  20  ptr  cent,  higher  than  in  America.  In  the 
early  atagea  of  aociety,  and  wherever  the  best  lands 
onhrare  cultivated,  proportional  wage*  are  alwnyalov» 
and  prafila  high  \  but  theae  tow  praportional  wages  are 
always  the  most  advantageous  to  the  labourer,  because, 
as  labour  is,  in  such  circumstances,  extremely  produc- 
tive, a  small  per-centage  of  its  total  amount  gins  « 
large  supply  of  nccensaries  and  conveniciicies.  In  the 
advanced  stages  of  society,  on  tbe  other  hand,*and 
wherever  lands  of  a  very  inferior  degree  of  fertility 
are  cultivated,  proportion^  wagee  are  high  and  pro- 
flii  lew;  bntcWbig  to  ibe  wcrtwcd  dificulty  of  pro* 


d  by  Google 


P  O  L  I  T  1  C  A  r.  ECONOMY 


271 


proeta  wd  ductioD,  UiCM  bi§^  pvofNwUooal  wage*  tSard  ooJ/  a 
""^'^   comfArttinlf  uSiUmffifttmemmim  tad  wnm* 


It  h  thmftn  on  propoHional  wftg«t  that  profitt 
muit  always  dmeod ;  and  owing  to  the  fatoraaaiiig 

difficulty  of  prodaciog  corn  and  other  pradueta,  •oca 
proportional  >^  j^^  j^  always  increase  as  society  advan- 
ces. This  Liatiiral  tendency  of  proHuto  lull  nt  occa- 
sionally checked  bj  improvements  in  mat  ijuic  rv,  uaJ 
discoveries  in  agriculture ;  but  the  etiecu  ul  lUaie 
iapovetnents  are  only  temporary' ;  Tor,  by  stimuiat- 
iof  population,  tbejr  never  fail,  in  the  long  rno,  to 
fine*  focowN  to  poor  soils :  and  iriiancrar  tUaistho 
caaa.  ■iinfts  mmt  mmmtaidabbi  SUL 

It  baa  tNen  contondod,  that  both  wages  and  profila 
are  higli  in  Ainerica,  and  that,  therefore,  the  theory 
which  wo  now  have  been  cndeavouriof;  to  explain, 
and  which  makes  profits  in  <  \  r\  case  to  depend  on 
wa^e«,  must  be  erroneous,  liut  the  remarks  ne  have 
ju&tiiiaJcshon'  thai  this  objuction  is  totally  unrounded. 
It  is  by  prnporiionul  c|uantitte.>,  and  not  by  abwiute 
qaaotities,  ibat  wc  are  to  esttimatv  the  eflect  of  wages 
•B  pfiofiti>  Xbo  American  iabaurer  neahcs  a  ksc 
pmoitioa  of  the  pradnco  nbad  by  bim  tbaa  tbe 
British  labourer,  and  profita  ara  wun^tntly  bigk 
b  America ;  but  as  tbe  AoMrican  labourer  «iiltti«tea 
none  but  the  best  soils,  and  which  yield  a  very  large 
produce,  his  smaller  share  of  this  lurge  aggregate 
produce  gives  him  a  great  obsolute  quantity  of  ne- 
cessaries and  conventeoces,  and  his  condition  is, 
therefore,  comparatively  prosperous. 
An  lamue  We  havOi  tfaroughout  this  discussion,  been  stippoa- 
oT  TkXBtiaa  ing  tautioo  lo  be  invariable.    It  is  plain,  boiMVMV 


Wsrtiiwi 


it 


tbataifoonas  it  h 

otber  of  two  eftcta  Jt  miat  oilbar  loww  tbo  la^ 

bourer's  command  over  Dtcawfite  and  luxuries, 
and  degrade  his  condidoo,  or  it  nwt  fall  on  profits. 
Thi.rc  arc  limits,  however,  and  those  not  very  diffi- 
cult to  bu  attained,  to  the  power  of  the  labourers  to 
pay  taxes;  and  whenever  tlicso  limits  have  been 
reached,  they  must  entirely  fall  on  profits.  It  has, 
therefore,  been  most  justly  anil  truly  observed  by 
Dr  Soulb,  that  a  beat/  tuatioa  haa  oiacUy  ibe 
MOM  eflbcta  as  an  iaerMmd  btmniwH  oT  tbo  so0|» 
af>d  an  bcrcMod  fatdanoiMiy  of  the  heavens. 
The  great  vrealtb  and  eoibiner«l«l  prosperity  of 

^^"^jj  Holland  has  been  confidently  appealed  to  by  Sir 
oi       Josiah  Child,  and  others,  as  u  convincing  proof  of 
Smith  witli  the  superior  ndvantJiges  of  low  profits  and  interest; 
'h'Tow"     ^'"^  seema  also  to  have  led  Dr  Smith  to  suppose 
Hsteof  Pni.^'*'  the  mere  accumulation  of  capual  could  sink 
itia  Hal*  the  rate  of  profit.    But  in  this  insuincc,  there  can 
bad.        be  DO  doubt  that  Sir  Josiah  Cblid  mistook  the 
0ut  ofkemf  /OM/Joa  for  the  cease     wealth,  and 
'  Sat  Dr  9am  piirtBoh.tho  mow  oCwt  for  the  eject 
qf  the  accumulation  qf  ogf&t^   A  coiiatry,  wboio 
average  rate  of  profit  it  eoDtidenblj  loN  than  tbe 


average  rate  of  profit  in  surrounding  countries,  ProAM«Mi 
naj,  notwithstanmm^  tbound  in  wealth,  and  be  . 
possessed  of  immMH  tupiiil  i  bat  itJa  the  height '"^^^'"'^''^ 
of  error  to  «q>poM^  that  thio  lemew  of  profit  eonkt 
bevefiicilitaiedtheireeeiiaHilBtion.  There  is  unques- 
tioaaUo  evMcisoe  to  ibow  that  tbe  capital  of  Holland 
bad  been  cliiefly  ama^iseJ  when  prohts  were  compa- 
ratively high  :  and  that  the  subseqiient  fall  of  profits 
was  111  ;  ^  u  i:  1 1  n  ly  A  consequence  of  tbeO(^resstvcncss 
of  taxation,  and  the  continued  increase  of  the  public 
debt.  In  1580,  the  interest  of  tbe  public  debt  of  the 
province  of  Holland  amounted  to  1 17,000  florins,  but 
so  rapidly  did  it  incrcajic-,  that  in  1653,  during  tlie 
edmininretion  of  the  fiuBooa  Johada  Witt^tlwalttci 
ware  OMpcUed  to  reduee  tbe  iatereat  of  die  debt 
from  5  to  4  per  cent. ;  and  yet,  notwithstanding  this 
reduction,  it  amounted,  in  I67H,  to  7,107,128  llo- 
riasl  (Melclerkamp,  StatistHjue  de  la  Hcllande, 
p.  20s.)  It  was  this  enormous  increase  of  the  pub- 
lic debt,  and  the  proportionable  incrcofe  of  taxation 
which  It  occasioned,  and  not  the  accumulation  of  ca- 
pital, that  was  the  real  and  sole  cause  of  the  fall  of 
profile  in  Holland,  and  ultimately  of  her  decline  end 
ruin.  8irWil1iBmTemple»b>biB06MnafieMen/ia 
Umtai  JWwMh  awBtioBB  that  the  trade  of  HoU 
land  wet  ott  die  decline  in  1668,  the  period  when  Sir 
Josiah  Child's  Treaiise  wait  first  published ;  and  ho 
farther  states,  that  the  va^i  capitals  of  the  Dutch 
merchants  had  been  chietly  accumulated  previously 
to  the  war  in  which  the  Kepublic  had  been  engaged 
with  Cromwell  and  Charles  II.,  and  when,  of  course, 
taxation  was  much  lighter,  and  the  rate  of  profits 
tnoeb  higher  tbaa  at  any  subsequent  period.  * 

High  prvporticmal  wages  ami  low  profita,  for  they  Lo*  PraBis. 
ere  ittseparabl^  connected,  ought  never  to  be  made  cauir  tij* 

the  subject  of  complaint,  if  they  occur  in  tlie  natural  ^.'*f'*". 

'     t      •  .         J  •       •  I't  Casiul  to 

progress  of  society,  under  a  parsuuonious  govern- ^^^^^^ 

tnent,  and  a  system  of  perfectly  free  intercoursetrica. 

with  other  countries.    Hut  if  tliey  are  the  result  of 

hi  .ivy  taxation  cauiied  by  profuse'  expenditure,  or  by 

restrictions  which  prevent  the  importaUon  of  clieep 

foreign  corn,  end  vUcb,  therefort^  fbiee  the  cultive-  . . 

tine  of  inferior  toiflt  at  bomc^  they  eannet  be  ten 

ttooni^y  cdndenHied.  A  nation  i^ced  in  aedi  eh'- 

cumstanoet  wntt  ai      '  ' 

compared  with  other  natfi 

raise  their  f  npplies  of  raw  produce  from  suiKrior  soils 
— the  powir  to  accumulate  capital  must  not  only  be 
diminished,  but  a  strong  temptation  mu-si  be  held 
out  to  traiislcr  it  to  other  countriiis.  The  iovc  of 
CDUutry — the  ihou>aiiJ  lies  of  society  and  friendship 
—the  ignorance  ot  tbreign  language**  and  the  desire 
to  have  one's  stock  employed  onder  their OWn  inanec- 
tion,  win*  no  doubt,  in  very  menj  iattiacea,  inditoe 
capitaliatt  to  rett  oootemed  with  e  2i|n  nie  of  profit 
in  their  own,  than  they  might  realise  by  investing 
their  fiiodt  in  other  countries.   But  this  love  m 


tk  adnnee  ahnriy, 
itraot  which  are  enabled  to 


•  For  an  account  of  the  effect  of  heavy  taxes  on  ilie  industry  of  Holland,  see  the  second  volume  of 
the  Traits  de  la  Rickau  dela  HoUande,  pp.  S9  and  179;  end  a  memoir  On  the  Means  of  Itedreisin;;  ami 
Amtnding  the  Trade  of  the  Republic,  drawn  up  from  information  communicated  by  tbe  bwt  informed  mcr- 
iehants,  and  published  bv  order  of  the  Sudtholder,  William  IV.  Mmw  of  OftOf^  hi  ITU*  Thb  UMBOlt 
fM  tiualeied  hito  Ei^iri^  end  piddiihed  ia  iMdw  in  lh«  taiM  jtpr. 
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eamtn  W  iu  Ikdu.  Hie  few  ^  _ 
Mcni  fimn-^  •  no  IflM  poiMtfiil  aid  cOMHady 

S crating  principle  ;  and  if  capiuliltl MW  0000 MMRi> 
that  their  stock  can  be  laid  out  with  eqnal  MCd* 
rity,  and  with  considerably  greater  advantage,  in  fo- 
reigo  states,  an  efflux  oi  capttai  to  a  greater  or  Icsb 
extent  will  unqueationablj  take  place. 

A  nanufacturiM  and  commercial  countrfr,  which 
hai  wisely  adoptra  «  liberal  commercial  system,  has 
no  reajOQ  to  be  alarmed  at  the  effecu  of  competitioa 
in  any  department  of  industry.  The  prod«M>tiaa  of 
one  commodity  opens  a  market  for  the  exchaiLO, 
%\^f.%  is,  for  the  of  some  other  commodity.  W  hat 
•  BMBufacttiring  and  commercial  nation  has  really  to 
ii,  that  its  average  rate  of  profit  shouid  fall  lower 
the  eferage  rate  of  profit  in  the  neiglilNNlrillg 
countries.  If  thi$  should  be  the  c««e,  itaprograsf 
will,  in  consequence,  be  TcUirded:  uhI  ftwli  uW* 
mately  languish  ;ind  dcctir.e.  Neither  the  still,  in- 
dustry, and  perseverance  of  artizans,  nor  the  most 
improved  and  powerful  machinery,  can  permanently 
witbsland  the  paralyzing  and  deadening  influence  of 
kcoapafttively  low  rat^of  profit.  And  such  a  com. 
Mtatife  reduction,  it  must  never  be  forgotten,  will 
be  eonalantly  produced  by  a  eompnrativelif  heavy 
taxaiion,  and  by  iicting  on  a Jaclilious  and  exdutive 
commercial  (t/flem  ;  for,  by  preventing  the  imporU- 
tion  of  cheap  foreign  corn,  we  necessarily  Jbrce  the 
Mfttoa/ioH  qf  poor  soiU,  and  thus  bjf  raising  propor- 

Hnvinr  in  t!ir  previous  sections  endeavoured  to  ex- 
plain the  iiiuaii*  by  which  labour  is  facilitated,  and 
wealth  produced,  and  to  investigate  the  laws  regu- 
lating iu  distribution  among  the  vario-.is  classes  of 
the  society,  we  come  now  to  the  third  and  last  divi- 
■ioa  of  the  idence.  of  Political  £coooinv,  or  to  that 
irimb  treilt  of  the  Coxaimmair  of  Wealtb. 

Dotation  nf  Cansumptiort-^CotuumptioH  the  end  of 
PmkutW^'Ttet  ^  AdvoHtageout  and  Disadvan- 
IflgMWt  Cwtmwfftee  Error  of  Dr  Smith's  Opi- 
tdons  nith  respect  to  Unproductive  Contumptigm— 
Error  of  those  teko  contend,  that  to  facilitate  fVo* 
dlietion  it  (.»  ni\  i:Miiir\i  to  encourage  Ci  ■!  '.:'7i';r>n — 
CtMse  of  Gluts — (  unmmption  of  Goiernmenl—^ 

CoiicfiiiigM. 

 We  formerilj  allowed,  that,  by  the  prodnctieo  of  a 

rfOniuni-ceiBmodity  was  not  meant  the  prodaction  of  natter, 

for  that  is  exclusively  the  prerogative  of  Omnipo- 
tence, but  the  giving  to  matter  already  in  existence 
such  a  shape  as  might  fit  it  for  ministering  to  our 
waata  and  enjoyments.  In  lilcc  manner,  by  con> 
■nnptioa  ii  not  meant  the  consumption,  or  annihilo- 
fiott  of  mvUcr,  ibr  that  ia  equally  impoatible  as  itt 
eraalion,  bat  kmmIt  He  amtumptnm  or  mnikUsitim 
of  tho'e  qualitici  irhich  rcridcr  cummudilics  useful  and 
dcsiraldc.  To  consume  the  products  of  art  or  indus- 
try is,  thereibrc,  rcaJly  to  deprive  tlie  matter  of  which 
they  cooaist  of  the  utility,  and  consequently  of  the 
exchaiifeeble  value  communicated  to  it  by  labour. 
And  henee  we  are'  not  to  measure  consumption  by 
Ibe  aetiniladc:,  the  wei^t,  or  the  number  of  the  pro- 
but  eadurivelf  ^  lAor  vmu» 


is  the  deetroctiea  of  leige  Yabe,  confuni)- 

to  be  coeapreMed.  ,  , 

Consumption,  in  the  sense  In  which  the  word  is  ( ,>nium^ 
used  by  PoliticoJ  Kor*noiiii=.t::,  i-i  svndiiymnitc;  wl;h;,::r  ihc 
use.    We  produce  commodities  only  that  we  may  beof  Fioduc- 
able  to  use  or  consume  them.    Consumption  is  the***** 

Sreat  end  and  object  of  all  human  industry.  Fro- 
uciion  is  nMffel|r  •  means  to  attain  an  end.  No  one 
mmld  prodaee  were  it  not  that  he  aaight  dUtwarde 
coDRame.   All  the  pirodaett  of  art  and  Indnitry  are 

ilestined  to  be  COTT^nturLl,  or  rr.nclr  n'' :  and  when 
a  commodity  ia  brought  luio  a  suic  lii  to  lued, 
if  its  consumption  be  deferred,  a  los«  is  incurred. 
All  products  are  intended  either  to  satisfy  the  imme- 
diate wants,  or  to  add  to  the  enjoyments  of  their  pre> 
dttcen:  or  thav  an  inteDded  to  be  employed  aa  c»> 
pitat,  ntd  nana  to  rMnnduce  a  greater  relne  than 
them«elves.  In  the  Jrtt  case,  by  delaying  to  use 
them,  it  is  plain  we  cither  refuse  to  satisfy  a  want,  or 
deny  ourselves  a  gratification  it  ig  in  our  power  to 
obtain ; — and  in  the  second,  by  delaying  to  use  them, 
it  is  equally  plain  we  allow  the  instruments  of  pro- 
duction to  lie  idle,  and  lose  the  pro6t  that  might  be 
derived  ftom  their  employment. 

But,  although  all  conawditiea  are  produced  only  Test  sTai. 
to  be  consumed,  we  must  not  firtt  into  the  error  i  __ 
supposing,  that  all  consumption  is  equally  advanta-^J^ 
geous  to  the  individual,  or  the  society.    If  an  indi- 
vidual employs  a  set  of  labourers  to  build  him  a  houiie 
the  one  summer,  and  to  pull  it  down  the  next,  their 
labour,  or  rather  the  capital  he  gave  then  ia  ax«  « 
cfaaDge  fiir  their  ]abour«and  which  they  haw  oob» 
sumeo  daring  tlw  time  they  were  engaged  in  tlna  fh* 
tile  employment,  is  evidently  destroyed  for  ever,  and 
ab»olutcIy  lost  both  to  himself  and  the  public  ;  where- 
as, had  he  employed  them  in  tl  t  t  u  iig  of  com,  or 
in  the  production  of  my  species  of  valuable  produce, 
he  would  have  obtained  commodities  of  equal,  9t 
more  than  eqnal,  value  to  tlie  capital  lie  gare  tlicni. 
f%e  value  iff  Iht  raf era,  or  lie  advmstage  Mamed 
from  the  consumption,  is,  therefore,  the  true  and  only 
test  of  advantageous  and  disadvantajreous,  or,  as  it  is 
more  commonly  termed,  of  productive  and  unproduc- 
tive consumption.    Commodities  are  consumed  pro- 
ductivelif  when  the  advantage  or  benefit  accruing  in 
consequence  to  their  peaieMors,  or  when  the  value 
of  the  produeti  obtained  in  their  stead  exceeds  their 
value  i  and  they  are  consumed  mproduclivefy  when 
tlie  vaToe  of  the  advantage  or  benefit,  or  the  value  of 
the  new  commodities,  is  less  than  their  value.    It  is 
on  this  balance  of  consumption  and  reproduction,  ,ind 
not,  as  was  so  long  supposed,  on  the  balance  of  trade, 
that  the  prosperity  or  decay  of  every  nation  depends, 
^hi  given  periods,  the  commodities  produced  in  a 
cotuttiT  exceed  tboae  ooDooaaed  in  it,  the  means  of 
ntereattng  itt  caphat  win  he  provided,  and  its  popu- 
lation w  ill  either  irrrc  irc,  or  the  actual  numbers  will 
be  better  accommodated,  or  both.    If  the  consump- 
tion in  such  periods  fully  equals  the  reproduction,  nu 
means  will  be  afforded  of  increasing  the  stock  or  cs> 
pital  of  the  nation,  and  society  Will  be  at  a  stand. 
And  if  tlie  consumption  cxceeda  the  reproduction, 
every  succeeding  period  will  aee  tht  aodety  wone 
ai^pliedt  its  proaperiiy  and  popelaiiea  will  r-*^ — 
11 
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Ctmrnnin.  \y  decline',  and  {Mnperism  wili  gradoailj^  andprogres- 
""^'y  apread  ittelf  ow  the  wbole  cowitiy. 

It » iiDpo«ibl«>  however,  to  fix  on  any  atandvd 
bf  •«  CBHipwiMD  «ndi  which  we  may  be  abl»  to  «Ik 
«di  cfM  •  tflianU*  g^ppmimtiaii  le  the  Cdmpara- 
tive  vthM  er  idvMlagw  of  dHbMBt  Uadt  «f  osnninp- 
tion.    This  i.i  a  pnint  on  which  the  lentintenta  of  no 
two  iadividunU  ran  ever  exactly  coincide.    The  opi- 
nions of  each  will  alwavs  de|>ead  more  or  les>   r.  ilie 
situation  in  which  he  is  placeJ.    The  rrcli  ri.n  i  vull 
Baturnlly  be-  ii,c;ici«d  to  (»ivc  ;i  urcit^  r  i; ■■, i i-nsnin  to 
the  licnits  of  ady«at«(^ou»  contiJinption  than  the 
nan  of  middling  forttme ;  and  the  latter  than  tbt 
man  who  i«  poor.     And  it  is  undoubtedly  true  that 
•  man's  expences  ousiit  always  to  besr  some  propor- 
tiin  to  th«  nagn^tim  of  his  Smiime,  and  his  condU 
tha  io  aoeie^t  and  thai  what  nigbt  be  proper  and 
■dfaataeeoua  expeaditara  in  oaa  eflH^         b»  «- 
ceedtngly  improper  and  diaadvantageoos  in  aiMtber. 
It  is,  thetcS':-ri',  L.ui'i  Liiifi  i-s:b'r  til  frame  any  syhtc^u 
of  rules  on  the  subject  ui  uxpeaditure,  whicii  sliail 
in:  applicable  to  tiie  case  of  every  individual ;  and 
even  if  it  were  practicable,  there  ii  no  ground  to 
think  that  the  formation  of  (uch  rules  would  be  of 
the  smallest  utility.    The  state  has  no  right  what- 
•rer  to  control  indiridual  expenditure ;  nor,  even  if 
il  had  Mich  a  right,  could  it  exercise  it  without  occa* 
aioaiay  aariow  mjury.   The  public  interest  requlraa 
that  the  natiaoal  aamtaliboald.  if  MwibK  ba  ea^ 
atantiy  kept  «a  «Im  wcnaw';  or,  walch  it  the  sane 
thing,  that  the  coosumption  of  any  given  period 
should  be  made  the  means  of  reproducing  a  greater 
value.    But  we  have  sufficiently  proved  that  this  can- 
not, in  any  ca»e,  or  under  any  circumilanucs,  be  tho 
result  ;j1  ;i  M«tem  of  lun-til/ance  ajid  rL'atrictioii. 
Industry  and  frugulily  never  liavc  been,  and  never 
can  be,  promoted  by  such  mea-3».    To  render  a  man 
mdwtfiOBS,  secure  him  the  peaceable  enjoyment  of 
Ibe  Anita  of  bis  industry ; — to  wean  him  from  extr^ 
iea«  and  ta  laadar  1^  fnifal  and  panii 
iw  li&n  to  na|i  all  HM  diaadTintage  of  tbv  one 
line  of  conduct,  and  all  the  advantage  of  the  other. 
The  poverty  and  loss  of  station  which  is  the  ne- 
ecssary  and  inevitable  re<iuh  of  improvident  etid 
prodigal  consumption,  'm  a  sufBcient  security  against 
its  ever  becoming  iajuriounly  prevalent ;  and  whtr- 
ever  the  public  burdens  are  moderate,  p«aperty 
protected,  and  the  perfect  and  uncontrolled  free- 
of  industry  secured,  the  constant  efforts  of  the 
body  of  the  people  to  rise  in  the  world  and 
tbasr  oondition,  will  aaanra  iha  coatinued 
of  ailinnal  wadlb.    ft  ii  Wo  to  apect 
Aat  M  unproductive  and  unprofitable  expenditure 
can  ever  be  avoided;  but  the  e«pertefice  of  all 
tiilur.ihly  well  govemed  't^itrs  ]-ri-ivca,   that  the 
amount  of  the  produce  of  mdustx^'  productively  ex- 
pended, is  always  infinitely  gnaler  thaa  tlttt  wliidi 
u  expended  unproductivety. 

It  waa  long  a  prevalent  opinion  araon^  moralists, 
that  the  labour  bealowcd  on  the  production  of  lux- 
iwiea,  and  consequently  their  consumption,  was  tm- 

■lodncliK.  B«t  tbia  opioioii  ia  aow  abiMHt  unirao 
mUj  abaadoaad.  IMcm.  hdaad.  dl  eaofbrta  and 
aBjoydwola  m  la  be  proscribed,  it  is  impossible  to 
oij  wbaiv  Baawiiriai  eod,  and  luxuries  begin.  But 
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if  we  are  to  understand  by  necessaries  such  products  Uiumm. 
only  as  are  absolutely  required  for  the  support  of 
human  life,  every  thing  but  wild  fruita,  roots,  and , 
water,  must  bo  doeoiad  nqporflooua;  aad  in  tfaw  viaw 
of  the  iiiaiim,  ilm  [naiaiitrr  nfliahnil  who  iini  mHj 
on  poutooi  and  bntttMniw.  matt  ht,  conaidorod  M 
contributing  much  more  to  the  national  wealth  than 
the  peasantry  of  Britain !  The  mere  statement  of 
such  a  doctri  u  sufGcient  for  its  refutation.  Every 
thin^  that  iiimulatea  cxerlion  is  aUvantageou*.  The 
mere  necessaries  of  life  may  hu  obtained  with  com- 
parativdy  little  labour;  and  tho.sc  savage  and  un« 
civilized  hordes,  who  have  no  dc«ire  to  pu»i.eu  its 
comforts,  are  proverbially  and  aotorioutly  indolent 
and  dissipated.  To  moke  men  industrious — to  make 
tbaat  ahaka  off  that  kthatgy  which  is  aatiual  to 
then,  ibef  «Mt  be  bqnred  with  a  taale  for  the  lax. 
uries  and  enjoyments  of  civilised  life*  When  tbia  la 
done,  their  artificial  wanU  will  beeooie  equally  da* 
ni  r  >  J  with  those  that  arc  irl  [!  ,  necesaary,  and 
ihty  H  ;ll  increase  exactly  as  tiie  means  of  gratifying 
them  increase.  Wherever  a  taste  for  cotuforts  and 
conveniencic*  has  been  generally  diffused,  the  wants 
and  desires  of  man  become  altogether  unlimited. 
The  gratification  of  one  leads  directly  to  the  forma* 
tioo  of  another.  In  highly  civiUaed  todatiaa*  new 
jptoduoia  and  new  modes  of  eqinaant  are  constaav 
if  pttaewtily  Iheniadvea  as  aMOvai  to  exertion,  and 
as  means  of  rewndnig  it.  ftwiewwca  iSj  in  eoHO- 
quence,  given  to  ttie  opevatlona  of  udostry ;  and 
idlencM,  anti  nltendant  train  of  evils,  altnoet  en- 
tirely disapjjtar.  '•  What,"  as ts  Dr  Paley,  "  can  be 
less  necL's»jiry,  or  less  connected  with  tliu  sustenta- 
tion  of  human  life,  than  llic  whole  produce  of  the 
»ilk,  laec,  and  plate  manufactory  i  Yet  what  multi- 
tudes labour  in  the  diiicrent  branches  of  these  arts  ! 
What  cun  be  imagined  more  capricious  than  tho 
for  tobacco  and  snuff  f  Yet  bow  many  «•> 
ipatioM,  and  bow  many  thousands  in  eaalt, 
work  {a  adnMiteiing  to  thi*  Ifitaioua  gn* 
tHeatlonr  It  is  the  sfnniAw  which  the  dewa l» 
possess  these  article?  lu  airv  p;ives  to  industry  that 
renders  their  introducLoit  advantageous.  The  earth 
ii>  capable  of  lurnishing  food  adequate  for  the  sup- 
port of  a  much  greater  portion  of  human  beings  than 
can  be  euiployed  in  its  cultivation.  But  those  who  are 
in  possession  of  the  soil  will  not  part  with  their  pro- 
duce for  ootbingt  or  nilber,  they  will  not  raise  at  all  , 
what  they  can  neither  use  themselves  nor  exchange 
for  what  they  want.  As  soon,  however,  as  a  tasto 
ler  conveniencies  and  luaaiiaa  haa  bean  iatraducad* 
tlie  occupiers  of  the  groand  nJtr  fiwia  H  tiM  tftnoat 
that  it  can  be  made  to  produce,  and  exctiange  the 
surplus  for  such  conveniencies  and  gratifications  as 
they  arc  desirous  of  ftbtaining;  and,  in  consiequcnce, 
the  producers  of  ihcs-e  articles,  though  they  have 
neither  property  in  the  soil,  nor  any  concern  in  its 
cultivation,  are  regularly  and  liberally  supplied  with 
its  produce.  In  this  way,  the  quantity  of  nectstarin, 
as  well  as  of  iwefol  aod  agreaable  pnducta,  is  vastly 
increased  by  the  iitrodiMtlaa  of  a  latte  for  hinurlea  $ 
and  the  pqivlatioa  mn^  In  «onMq«eaea,  not  only 
better  provided  for.  but  tbcir  nwBh«»*  propor. 

tiornblv  nnrl  ;;rr:Blly  augmeutod. 
ll  IS  plom,  Uicrefore,  that  the  ooOMmptionjor  lox* 
vm 
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ttriet  cannot,  provided  It  be  confined  whhin  proper 
Vaittt  be  justly  considered  as  ' '     ~  ~ 
OTinmodaoiif*.  If,  indeed,  a  ibm  «iM  l» 
■MfB  mvnn  inni  m  noour  or  ma 

him  to  command,  his  consumption  would  iw 
vantageous.  But  it  is  plain,  the  aaene  thing  weidd 
equally  have  happened  had  he  consumed  a  greater 
quantity  of  neeestarin  than  he  could  afford.  The 
mischief  does  nnt  consist  in  the  sprcirs  of  articles 
consumed,  but  in  the  esc«*i  <if  their  value  over  the 
■cans  of  purchasing  them  possessed  by  the  coostra»* 
CBik  Thii^  bowerar,  ia  aftult  wbkdi  oaght  alwamto 
ba  ieftto  b«  corfwited  bj  the  Mj^KwIcrwf  df  omb* 
concerned.  The  poverty  and  degradation  caused  by 
induli^ing  in  unproductive  consumption  is  a  natural 
and  sufficient  guarantee  agninst  its  ever  being  car* 
rJed  to  an  injurious  extent.  To  attempt  to  lessen 
unproductive  consumption  by  proscribing  luxury, 
ia  realty  the  same  thing  at  to  atteaspt  to  enrich  « 
CMUitry  by  taking  away  tone  of  flM  mm  pMnaifdl 
■Wtivga  to  production. 

Dr  Stmth  has  given  MotlMf  criterfoli  ef  pfodoo^ 
tive  and  unproductive  con«umpttori ;  but  his  opinions 
on  this  subject,  though  exceedingly  ingenious,  and 
supported  with  his  usual  ability,  D]>pear  to  rest  on 
no  solid  fountlation.  He  divides  society  into  two 
great  classes.  The frst  consists  of  those  who  fix,  or, 
«a  he  tarma  it,  "  realise  their  labour  in  some  parti- 
ealv  aul^Ject,  or  vendible  coniBodi^,  which  lasts  for 
«metine»t  Imataller  thttMwinriapwti"  tboaa* 
etnd,  of  those  svhoae  labodir  teama  neihtng  lii  eniit- 
ence  nflcr  the  rnoment  of  exertion,  but  perishes  in 
the  net  of  perforraancc.  The  former  urc  »uid  by  Dr 
Sniiilr  10  ho  productive,  the  latter  unproductivi-,  la- 
bourers. Not  that,  in  mnkln^  this  distinction,  Dr 
Smith  means  to  undervalue  the  st  rvices  performed 
the  unproductive  clan,  or  to  deny  that  they  are 
often  of  the  higheet  uUlily ;  fat  be  edmita  that  aocb 
ii  Aequentlj  tlw  oiaet  byt  ke  coiUMdli»  tbok  thces 
aerrieet,  however  eaefiil,  do  net  engment  the  teeoM 
of  the  country ;  and,  oonseqaenily,  that  the  commo- 
ditii-3  consumed  hy  this  cla««  are  unproductively 
c(  n^':int  1,  j'lJ  have  a  tendency  to  impoverish,  not 
to  enrich,  the  society.  But  to  avoid  the  chance  of 
misrepresentation,  VO  riiall  give  Dr  8llrilb%  opinione 
in  bia  own  word*. 

<*  There  li  one  tort  of  Mboar,**  aajs  he,  •«  wMeb 
adds  to  the  value  of  tlie  subject  upon  which  it  is  be- 
stowed ;  there  iv  another  which  has  no  such  efiect. 
The  former,  as  it  produces  a  value,  tnuy  be  culled 
productive;  the  latter  unproductive  labour.  Thus 
the  labitur  of  a  manufacturer  addss,  generally,  to  the 
value  of  the  materials  which  be  worha  upon,  that  of 
Ua  own  maintenance,  and  of  hit  maiter'a  preit.  The 
lebonr  of  «  menial  acrvant,  en  the  cootrery*  eddi  to 
Ihe  tnloc  oriMtlmw.  Though  the  nanoflKtorer  hea 
Ml  wagea  advaoeed  to  him  by  his  master,  hv,  in  rc- 
bli^,  ootts  him  no  expence,  the  value  of  those  wages 
being  generally  restored,  together  with  a  profit,  in 
the  improved  value  of  the  subject  upon  which  his 
labour  is  bestowed.  But  the  maintenance  of  a  me- 
nial servant  never  is  restored.  A  man  grows  ricblty 
CBiploying  a  multitude  of  manufacturers ;  he 
poor  by  OMihiteiaiqc  e  noltitade  of 
TheWbew 
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■deserves  iu  reward  as  well  as  that  of  the  former. 
But  the  laboor  of  llM  maoufacturera  fixes  and  rea 
Una  itadf  ie  mm 

wUehleMiibr 

that  labour  is  peM.  U%u\lk tMfOi,  ecertaia quan. 
tity  of  labour  stocked  and  stored  op  to  be  employed, 

if  necessary,  upon  some  other  occ.isiori.  Tt  nt  sub- 
ject, or,  what  ia  the  same  thinjf,  iJiu  price  ot  iljat 
subject,  can  afterwards,  if  necessary,  put  into  mo- 
tion a  quantity  of  labour  equal  to  that  which  had 
otigiaeqr  pw3hM»ed  it.  Tbe  bbour  of  the  neeial 
icrnmt,  en  iheeantrery,  does  not  fis  or  realise  itself 
fn  any  peilicuier  aabjeot  or  vendible  conweodity. 
His  services  generally  perish  in  the  very  ioMHi  of 
their  performance,  and  seldom  leave  any  treae  er 
value  behind  them  for  which  an  eqe^l  feeitti^  of 
service  could  afterwards  be  procured. 

"  Tbe  labour  of  some  of  the  most  respectable 
in  the  society  is  like  that  of  menial  aesw 
unprodtiaive  ^  WKf  neiw,  and  dace  notfls 
«r  fceUtt  itaeif  in 
dlUe  comtaodity, 

hour  pA.<it,  and  for  which  an  equal  quantity  of 
labour  could  afterwards  be  procured.  The  sov^ 
reign,  for  example,  with  all  the  officers  both  of  jus* 
tice  aod  war  who  serve  und^r  him,  the  whole  army 
and  navy,  are  unpnKluctive  labourers.  They  are 
the  servants  of  the  public,  and  aru  niainUttned  tnr  a 
part  of  the  annual  produce  of  the  industry  of  OMar 
peoplOb  Their  eerviee,  hoar  liooounUa^  liow  necea. 
aary,  or  how  oeeful  leeeer,  piodaeea  nothing  for 
which  an  cqu^l  quantity  of  service  can  afterwards 
be  procured.  The  protection,  security,  and  defence 
ol  the  commonwealth,  the  efect  of  their  labour  il  l-, 
year,  will  not  purchase  its  protection,  security,  aod 
defence  for  the  year  to  come.  In  the  aaaae  doM 
must  t»e  ranked  some  both  <tf  the  greatest  and  moat 
impoituit,  and  some  nf  the  most  frivolous  pro- 
feorioee.'  chntdmen,  lawyers,  physicians,  men  of 
letters  of  all  kinds;  player*,  hulfoons,  musicians, 
opera- singer?,  opera-dancers,  .'vc  The  labour 
of  tlic  meanest  of  tlicM;  htn  .i  ttrliiiii  value,  re- 
gulateil  by  the  very  game  principles  which  regu- 
late that  of  every  other  sort  of  labour ;  and  that  of 
the  noblest  and  most  usefdl  prodiacet  ootbii^  irfdoll 
cetild  aAcfwards  porehaao  or  menrean  vtpA  qem* 
lily  of  hriwor.  like  the  doAwiatioe  of  tbe  aoMr, 
the  harangue  of  the  eieter,  or  tlie  tune  of  the  m«»i 
sician,  the  work  of  ell  of  them  peiishea  hi  llw  eenr 
instant  of  Ut  prodeotiob."  (JFedtt  «f  Ayama,  iL 
P-  i.) 

Such  arc  the  opinions  of  Dr  Smith,  and  it  will  nr  s  i,  th'* 
not,  we  tbiok,  be  vciy  difficult  to  show  the  fallacy  of  ^^nctMm 
the  diatioetioB  he  hai  eodeevowed  to  establish  be-  ^^^^^ 
tweeo  the  laboar,  end  conaeqoently  alao  the  oon-  ciaossa  oC 
sonptien,  of  dw  dUbieut  ctaiees  of  aoeie^.  Tb  Sadeqr 
gin  » ith  the  case  of  the  menial  servant : — Dr  Smith  •? 
iay»,  that  Hm  labour  is  unproductive,  because  it  is 
nfit  realizt  l  in  ;i  •eiKiible  comotodity,  while  the  la- 
bour ot'the  manutiicturer  is  proimdtve,  because  it  is 
so  realized.    But  of  what,  may  we  ask,  is  tbe  la- 
bour of  the  manufacturer  rael^  productive  i  Does 
it  Mt  consist  exclusively  of  MBlom  end  convcni- 
wetiiied  ibr  the      ud  nfoiBmodetimi  of 
f  The  iiMdhMiuwi  is  — »  ■  prodMoer  of 
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C«BMn|»  mauar,  but  of  ulilHv  only.   And  U  it  not  obtioitt 
ttat  the  labour  of  the  menial  awvant  ia  alto  p»diio> 
'       tin  of  utHlty  i   If,  for  mample,  dw  labonr  czpend- 

ed  )□  cooveriiog  the  wool  of  the  sheep  into  a  coat 
be,  M  It  unquestionably  is,  productive,  then  surely 
thi-  lahinir  expended  in  clcaciin^,'  ;jiii!  brusLing  the 
cuat,  arid  r<fridering  it  fit  tu  be  uur>i,  mu&t  be  so  too. 
It  i«  univer«aJIy  allowed,  that  tiif  labour  of  ihc  hus- 
bandman 10  raising  com,  beef,  and  other  articles  of 
provision,  is  productive  ;  but  if  so,  why  is  the  la> 
boor  of  the  menial  servant  who  performs  the  necet- 
Miy  *nd  indUpentabU  task  of  preparing  and  dress* 
iw  thaw  wtiflWaad  fitting  dm  tob*  wadtiobt 
WigiMlkail  w  inpradwtivt  i   It  i»  dttr  lo  doHMi* 
■tration,  that  there  b  no  diffsreDoe  wha^ver  b«> 
tween  the  two  fpecie*  of  industry — that  they  are 
eill.tr  iioul  pniiiiK  iivr,  or  both  unproductive.  Tu 
proiiuvL  a  iitij,  Is  11  KQl  jost  as  necessary  liiat  coaU 
(iioulil  b<:  c  )t  ricd  from  the  cellar  to  the  grate,  a«  that 
they  ehould  be  carried  frooa  the  bottom  of  the  miae  to 
tbe  surCuse  of  the  earth  t    And  if  it  is  said,  that  the 
aintr  is  a  productive  labourer,  must  we  not  also 
m^.  tbe  same  of  the  servant,  who  is  etn(>loycd  to 
■■lie  and  mend  lb*  tra  ^   The  whole  of  Df  finitb'* 
•wouiog  prooaada  ob  •  ftlie  bypotbeiiib  Hebii 
made  a  distinction  where  then  ia  uuo»,  vA  iilwn 
there  etui  be  name.    The  end  of  all  haaaa  eurliaii 
is  the  same — thn'  ih,  id  iruTi.ase  '.lie  Euai  of  necessa- 
rie»,  comforts,  anti  tiijuyiuculs  ;  u:rl  it  must  be  left 
lo  the  judgment  of  every  tnuu  to  titter:  ine  what 
proportion  of  these  comforta  he  v>iU  have  in  the 
shape  of  menial  services,  and  what  in  the  shape  of 
material  producia.   It  ia  an  error  to  suppose  that  a 
.  MMh  npoverished  by  maiotainiof  menial  servants, 
tOf  BON  thnn  by  indulgiikg  in  any  otbar  mdMof 
wpwcfc  ll  is  uue  be  will  be  ruined  if  M  kanpt 


iMmnu  than  be  hai  occMiwi  finr*  or  than  be 
■Swd  to  pay ;  bttt  hia  rain  would  be  equilly 
certain  were  he  to  purchase  an  excess  of  f:  li  i  i 
clothes,  or  to  employ  more  workmen  ia  any  biautij 
of  msnutacture  than  are  required  to  carry  it  on,  or 
than  his  capital  could  eoiploy.  To  keep  two  plough- 
men when  one  only  might  suffice,  is  juiit  as  improvi- 
dent and  wasteful  expenditure  as  it  is  to  keep  two 
fjimmmi  todn  the  business  of  one.  Il  k  im  -mt  cv 
tntvagarU  quantity  qf  the  commcdUie*  m 
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of  an  Arkwr^ght  or  a  Watt,  UBoos  thou  that  are 
unproductive  1  It  j«  inpombla  (bat  theifa  incon- 
sistencies and  cofltradielloai  oovld  ban  owwRd  to 
Dr  Smith ;  and  the  errors  into  ifbifibbabas  fallen  in 
treating  this  important  brancb  of  tbe  science,  shows 
in  the  siroiigebt  manner  the  absolute  nccef^iiy  of 
advancing  with  extreme  caution,  and  of  subjcutiiig 
every  theory,  how  plausible  and  ingenious  soever  it 
may  appear  when  first  stated,  to  a  sevt^  and  pa- 
tient cxauiinatiun. 

The  amusements  furoisbed  by  players,  singer^ 
and  so  forth,  come  under  ibedcaeiiptjon  of  luxuriei^ 
Md  bava  pnciteljr  tba  aama  eAct  en  tb«  auUie 
ncoUh  aa  the  btndwliaii  of  •  tarto  lor  teMcct^ 
tea,  or  other  supcffftnliaat  Tbqr  create  neir  wanu, 
and  by  so  doing,  stimulate  our  industry  to  procure 
ihij  [iii;,i;v.  iT  ^■i.ii;rviijg  them.  They  are  really, 
(.ticrcluu,  a  i-jtauA  uf  production ;  aud  while  Lhey 
furnish  us  with  elegant  and  amusing  recreation,  they 
certainly  add  to  the  mass  of  useful  material  products. 

The  productiveness  of  the  higher  class  of  func-  I'ublit 
tioii«t^>s  mentioned  by  Dr  S^itlj  .i*  still  more  ob- ^"^ij^" 
viouj.    So  far,  indeed,  froaa  bel^|  uoproductive,  uT^ 
Ib^  are>  when  they  dischaifo  propaify  tbe  dutiea  of tooim 
IbelrbiB^  elation,  tbe  mott  pcedHdive  labonreft  in 
•  state.  Dr  Soaith  aaya»  that  the  resulu  of  their' 
aervioa,  tbat  is,  to  use  hla  own  words,  "  the  pro- 
tection, security,  and  defence  of  the  commonwealth 
any  one  year,  will  not  purchase  its  proteeiion,  »ecu- 
rity,  and  defence  for  the  year  to  come."    But  tliis  is 
plainly  an  error.    We  do  oot  say  that  ilie  [irotection 
and  security  afforded  by  good  government  is  directly 
a  UMm  of  wealth  ;  but  it  h  plum  that  without  tiiis 
security  and  protection,  the  productive  powers  of 
industij  oouid  not  bave  be»a  caUed  into  action. 
Dr  Smith  would  allow  that  dk«  m^bd  pro* 
dtwla  Modtwed  by  tbe  aaeiety  one  year,  were  to 
tvrta  tbe  means  of  producing  its  supplies  of  neces- 
sr>ries,  crinvcniencies,  and  eiiioyi:ie!u»  during  the  fol- 
luu .Jig  ytjar.    Uiit  without  U:i.  t>.Lurity  and  protec- 
tion afforded  by  governmeni,  these  products  would 
either  have  nut  existed  at  all,  or  their  quantity 
would  have  bi^cn  very  greatly  diminished.  How, 
tbeo,  ia  It  possible  to  deny  that  those  wboae  labfllir 
ia  necesaary  to  afford  this  security  are  pradiiclifialjr 
aaaploved  i   Take  the  case  of  the  kbourera  eat* 


miuitttAfiir  lo 


The  same  reasoning  applies  to  all  the  other  ca^r  ; 
mentioned  by  Dr  Smith.  Take,  for  example,  tiie 
case  of  the  physician.  1  )r  Smith  tells  us  that  he  is 
an  unproductive  iabuurt^r,  because  he  dues  not  di- 
rectly produce  something  that  has  exchangeable 
value.  But  if  he  does  the  sune  thing  indireciiif, 
what  is  the  diiet ence  i  If  the  exertions  of  tbe 
^yaicaan  are  coiidoctve  to  health,  and  if,  as  is  un- 
wrtbUdly  the  ease,  he  enables  others  to  prodooe 
■ofv  than  ib^  ceold  do  wiiboa*  Maaadaiance,  then 
it  ia  phwB  bo  is  fajfcaaliy,  at  least,  if  net  dbwtly,  a 
productive  labourer.  Ur  Smith  makes  no  fcn  iilt 
about  admitting  the  just  title  of  the  workman  um- 
fdoyed  to  repair  a  steam-engine  to  be  ii  rollLJ  m 
tbe  productive  clan ;  aixi  yet  he  wouldj^^Me  a  ph^- 


plafod  lo  eanatruct  fences;  no  one  ever  preaumad 
thai  Ibeir  labour  ia  pradnctive ,-  and  yet 
tbey  do  not  oootiftute  ^rtelfy  to  die  production  of 

c:  rri  or  of  ;;ny  other  valuable  product.  The  object 
ot  liieir  iijiijstry  is  lo  give  protection  and  security; 
to  guard  the  fields  tli  .t .'  u  -e  been  fertilized  and  plant- 
ed by  the  husbandman  liom  depredation;  and  to  en- 
able him  to  prosecute  his  employments  without  hav- 
ing his  aiieation  distracted  by  the  care  of  watching. 
But  if  the  security  and  protection  afforded  by  t^ 
Iie4fler  and  dtlober  Joatlv  entitle  them  to  bo  elatacd 
OHMOg  tboae  who  ooMiBOle  to  cnricib  Aabreoonttyj 
OB  iriMt  prindplo  eon  m  reckon  thoaa  , 
venla  irfiooe  exertions  protect  property  in  die  i 
anJ  ruiiJLT  cverv  jiorrion  ul'it  secure  against  hoetilu 
iiL:iT''<;^--^iui>  ii'''^  il'i'  acueks  of  thieves  and  plunder- 
( rs  l](  Kiiid  lo  Iw  unproductive?  If  the  labourers 
who  protect  a  single  corn  field  from  tbe  oeiglibour* 
inf  «fMi»«nd«aiie  be  peodnetiee,  than  aniiilj  tbo 
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CoDtttcm.  judges  and  madttrates,  the  soklien  and  «4 


ilors,  who 

protect  every  ffeld  in  the  empire,  and  to  whom  it  ia 
owing  that  every  clnss  of  inhabitants  feel  secure  in 
the  enjoyment  of  their  property,  rights,  and  privi- 
legciiOave  »  right  to  be  classed  aoHMig  thoM  vliMe 
•errlces  are  tuftefemineiKly  ])radiietire. 

ThHt  much  wcaltli  lins  hit-n  unproducUvely  con- 
sumed l)y  thf  servar.t"  <>f  t)ic  public,  both  in  this  and 
other  countries,  it  is  im|)048ible.to  doubt  But  we 
arc  not  to  a;-gue  frout  Uie  abuses  extrinsic  to  a  bene* 
ficial  institution  against  the  institutifm  itaelf.  If  the 
public  pay  their  sarrants  exoeasiv«  salaries,  or  em« 
ploy  a  greater  numbw  Aan  il  f«twred  fur  the  par* 
poNs  of  good  gOTetnmem  and  aecnrilyr  it  ia  uieir 
own  fiudt;  TSat  oonduet  ia  qidte  the  aaoie  h  thit ' 
of  a  manufacturer  who  should  pay  his  labourers 
comparatively  high  wages,  and  employ  more  of  them 
than  he  limi  occusion  tor.  liut.  although  n  state  or 
an  individual  may  act  in  this  titoliijii  aiid  extrava* 

Stt  manner,  it  would  obviously  be  the  extreme  of 
y  and  absurdity  to  conclude  from  thence  that  all 
public  serrants  anid  all  manufacturing  kbuurcr.^  are 
vaprodiMtivet  If theeataUiahiiwattwbidipnmdit 
MCtiritjr  tfid  pratoctMn  be  Ibraiedan  an  cstraragmt 
scale,  if  we  have  riore  jiitlgea  or  magi«tratf<<,  iiiurf 
soldiers  or  sailors,  liinn  are  necessary,  or  it'  we  j).-iy 
them  larger  salaries  tiian  would  suffice  to  procure 
the  services  of  others,  let  their  numbers  and  tlieir 
salaries  be  reduced.  The  excess,  if  tlterc  be  any,  is 
not  m  huh  inherent  in  the  nature  of  mcfa  eateWsll* 
mants,  but  resulu  entirely  ftom  Om  € 
tcele  on  which  they  have  Men  eminited. 

But,  in  showii^r  tbat  Dr  Smith  -sras  nklaltcn  in 
considering  the constunption  of  mciiiJ  M^rvatits,  and 

  of  Lawyers,  physicians,  and  public  I'urn-tionaries  un- 

fof  thtTakr  pro<hirtivc,  wc  inuvt  beware  of  fiilling  into  the  op- 
itf  Mimulu-  posite  extreme,  and  of  countenancing  the  erroneous 
ieg  FwJMe.  ^d  infinitely  more  dangerous  doctrine  of  tho«e  who 
contend  that  consumption,  even  when  roost  unpro- 
ductive, ought  to  be  encoura^  as  a  means  of  *ti- 
'  mulatiiig  praduotiaoj  ud  of  incnaiiiig  the  deaund 
ftr  labour  t  "The  connimptaon  of  die  olaasea  men- 
tions! by  Tir  Smith  is  advanta^ous,  because  tliey 
render  services  in  return,  which  those  who  em- 
ploy tbenn,  and  who  arc  the  only  proper  jutlgt-s  in 
audi  a  case,  consider  to  be  o(  greater  value  Uma  the 
wages  they  pay  them.  But  the  case  would  be  to- 
tally different,  if  the  Government  and  those  who 
employ  Ubouten),  were  to  do  bo,  not  in  order  to  pro- 
it  kgr  their  emicMy  but  to  iitiianUte  pradmlMn  bf 
dieir  cansimiption!  It  uaftBwy  ■namabennSty 
to  suppose  that  production  can  ever  be  encouraged 
'  by  a  w  a«teful  consumption  of  the  products  of  indus- 
try. A  man  ii;  stiniulatetl  to  produce  wlien  he  finds 
a  readv  market  for  the  produce  of  his  labour,  that  is, 
idien  be  can  readily  exchange  them  for  other  pro- 
ducts. And  hence  the  true  and  only  encouragement 
of  indutlry  con$ult,  not  in  the  incretue  ^  wtuiefid 
wni  mprvndtnl  contumptiont  tml  m  tke  mermut  ^ 
pnAution.  Every  ne^v  prodaet  neoeiMrily  ftniia  a 
afW  equivalent,  or  a  now  nieallii  nf  purcba.s!ng  M>me 
Other  product.  It  must  always  be  remembered,  that 
the  mere  existence  ol  a  ttemunU,  how  intense  soever 
it  may  be,  cannot  of  itself  be  a  means  of  encouraging 
T«  bwan»  «.  real  dananiler,  • 


CoMoaip. 
lioa  ou^t 
not  M  be 


must  not  only  have  the  n>i7/,  but  he  must  aJso  have  the 
pomer,  to  purchase  the  commodity  he  wishes  to  poa- 


or,  m  other  words,  Im  mmt  h*  able  to  offer  an 
equivalent  for  it.  There  oevtr  haa  been,  nor  is  it  iq 
theoatureof  tbinga  diattbHre  ever  ean  be,  amr  limila  • 
to  onr  iriab  to  poaaeaa  Ae  pmdoeta  of  ert  and  rndna* 

try.  It  is  the  ;)r;urr  to  gWe  effect  to  our  wishes,  or  to 
fbmish  otlier  products  in  exchange  for  tho»e  we  are  * 
desirous  ol' obtaining,  that  is  the  real  and  iL  'i- 

deratum.  The  more,  tlterefure,  that  this  power  ia 
increased,  that  is,  the  more  industrious  every  indivi- 
dual becBsnea,  his  means  of  offering  equivalents  for 
tbepnodocts  of  others  will  be  so  much  the  more  iiw 
ovated,  and  the  market  viU  be  Mndand  i 


Mr  Sismt^ndi  and  Mr  MaltfiuR  have,  Indeed,  con- 
tended, in  opposition  to  this  doctrine,  that  the  pro-  ti*e 
ductiveness  ot'  industry  inay  ri  i.ily  be  carried  to  er- 
<x»A ;  and  that,  in  a  country  where  there  are  gr^ 
facilities  of  production,  a  large  unproductive  con- 
sumption is  necessary  to  stimnhtt  iudnitiyf  and 
prevuiit  the  overloading  of  the  aiaiiEatb  Bat  «• 
attend  to  the  raotiveavriddi  emat  m«k  toeiigqga 
ui  any  branch  of  induaCry,  we  shall  be  Htii6ed 
that  the  apprehensions  of  these  writers  are  un- 
Jounded,  and  that  the  utmost  facility  of  ])roductioa 
can  never  be  productive  of  a  f>ennanent  glut  of  tlie 
market,  or  require  to  be  counteracted  by  means  of 
unproductive  expenditure.  In  exerting  hia  pro- 
ductive povera,  every  man'a  (Ajoct  is  either  di- 
ncdy  to  rmnsnmp  the  inMfaw6.of  his  labour  himself, 
or  to  aadiai^  it  ftr  anch  eomnMiditiaa  aa  he  wJiIm 
to  ebtam  from  otbaret  Vfae  doaa  tbeflrat-^Phe 
directly  consumes  the  produce  of  l.i^  -rsdiistry.  thprc 
is  an  end  of  the  ntatter,  tmd  it  ij  evidei.i  liiiit  ih» 
multiplication  of  such  produce  to  infinity  could 
ikcver  occasion  a  glut :  If  he  does  the  smmd— if  he 
brings  tlie  produce  of  his  industry  to  market,  and^ 
offers  it  in  exchange  for  other  oamnwditica,  then,  and 
then  only,  there  way  be  glut ;  bM  why  ?  Net  cw- 
tainly  beeanae  there  iiaa  bean  any-anna  of  produo- 
tioR,  bnt  becaaee  die  prodtieen  have  iwt  properly 
adapted  tlieir  meHUs  to  their  ends.  They  ;iii!nl, 
for  example,  to  obtain  ailks,  aud  tliey  offered  cu-Jciis 
in  exchange  lor  iliem  ;  the  proprietars  ol'  tin  -,1kg 
were,  however,  already  sufficiently  supplied  with 
cottons,  and  they  wanted  broad  cloths.  The  cause 
of  the  glut  ia,  tberefoie,  obvious.  It  consists  not  ia 
over-ptrndtictioilt  but  in  the  production  of  cottony 
vfaich  were  nat  wMtadt  iiMtrnd  of  braad  «MMb 
which  wwa  wanted.    Let  thia  erfof  be  feetlfied^ 

and  the  glut  will  disapp*  n.    Even  suppos'iii,'  the 
proprietors  of  tiilk.s  to  I  v  not  only  Kupplit.iL  wiih 
cottons,  but  V,  itli  i  l  iili  all  1  (  very  otiier  commo- 
dity that  the  demanders  can  produce,  it  wtmid 
not  invalidate  the  principle  for  which  we  are  con- 
tending*.    If  those  who  want  sillu  OBmM 
tain  Uieni  from  those  who  have  than^  by. 
of  an  enchai^  (hay  hanw  an  obfiona  ?aaaii 
band — let  thetn  cease  to  produce  the  oommoditiea 

•.vli','!i  clit-y  (lij  llL-'.  v,,int,  uriil  diredly  produce  tk$ 
stiiit  xuhiLi,  I'lr-f  u:i,',.',  f.r  .sniniitutrs Jar  them.  It 
is  plain,  tJi'  rcioi  r,  lli;it  tlio  uUnciht  fll>-iht\  prij- 

duction  can  never  be  a  meaoa  of  overioadiug  the 
rkvt.  T«a  atmch  «f  one  «g«HMdilgr  wtf  oohk 
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r(in«nm^  siooilly  be  produced;  bnt  it  is  quite  imponibie  tlMt 
Ji™, there  can  be  too  grut  a  supply  of  every  specie*  rf 
cmnnodHle*.  For  every  aeeia  Hhk  amet  be  • 
—  ^  ^  eoimponding  deiieiency.  Tfce  ftnlt  ii  not  to  jpir^ 
during  loo  much,  but  in  producing  commodities 
which  do  not  suit  the  tastes  of  tho»e  with  whom  we 
wish  to  exchange  them,  or  which  we  cannot  ourwlves 
consume.  If  we  attend  tothe^two  grand  ri-[|ui- 
dtes,  we  may  increase  the  power  of  production  a 
thousand  or  a  millian  of  time*,  and  we  nhail  be  a» 
free  of  all  excess  as  if  we  diminished  it  in  the  same 
woportiati.  •  Unproductive  consumption  is  not, 
ttcnfor^  necessary  to  prevent  the  overloading  of 
Aenwkrt;  und  to  nmniutin  that  it  contribatn  to 
fneteMe  iwwmnl  vidlli  in  enj  «tiwr  iimjrt  iemiDy 
inn  the  same  ^ing  as  to  maintain  AakwaddiwoHti 
be  increased  by  throwing  a  portion  of  tt  hilo  the  wm 
or  the  fire.  • 

Etwtol  Montesquieu  has  said,  mid  liic  sanu-  sentiment 
has  been  expressed  in  a  thousand  diflicrent  &l!n|X'9, 
"  Si  let  richct  nf  drpenient  pat  Itcaiicoup  Us  pauvrei 
mourronl  (If /aim."  (Liv.  VII,  chap.  4.)  .Monies- 
qntett  was  betrayed  into  thiji  error,  from  hi»  being 
unacquainted  with  the  nature  and  funrtions  of  capi- 
tel.  The  profusion  of  the  rich,  far  from  being  of 
any  advantage  to  the  poor,  is  really  one  of  the  great- 
m  cdmitiM  riwt  gmi  bcAdl  than.  It  ie  ' 
Id*  tbtt  dM  donand  ftr  Uboor  am  be  ui 
ivitlMHit  an  faicrease  of  capital.  When  the 
nious  prmdpte  predominates,  capital  increase*,  and 
»  a«  capital  increases,  t)ie  demand  for  lalxmr  is  in- 

<TCa5*d,  the  existinj^  ilihabitantJi  are  better  provided 
for,  and  tin  ir  iuiihIk  r-  are  increased  ;  on  the  con- 
trary, wherever  prohision  and  wasteful  expenditure 
predominates,  capital  is  dimini-ihe*!,  the  inhabitants 
ere  dailj  wane  and  worse  provided  for,  and  idle- 
am,.  pMpevim,  and  disease  pcevaiL  Beaidee,  it 
must  be  remembered,  that  what  it  ■Kimalljr  tmd. 
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aF  value  in  return,  inatead  of 
mch  as  render  no  real  mdliawl 

**  By  vhtta  frucil  nan  aunill^  mma,"  toft  Dr 
fitaiitii,  «*  henokatidy  aflMa  nainlananca  to  an  aik 

dition^  namfacr  of  Ubooftca  te  that  or  the  ensuing 
veer,  bnt;  like  the  Ibander  of  a  poblic  workhouse, 

ne  establishes,  ns  it  were,  a  perpetual  'iiii  i  for  the 
maintenance  of  an  equal  number  in  ilA  unie  to 
come.  The  perpetual  allotment  and  dcHtination  of 
this  fund,  indeeti,  is  not  always  guarded  by  any  po- 
sitive law,  by  any  tTusl-ri|j;ht,  or  deed  of  mortmain. 
It  is  always  guarded,  however,  by  a  very  powerful 
principle,  the  plain  and  evident  interest  of  every  in» 
dividual  to  whom  any  share  of  it  shall  ever  batoq^ 
NvpazCof  it  can  afterwards  be  empkyvd  to  HaaiBv 
trill  any  bat  ftaducliva  handi^  iritbHi'-aB  Cfidaaft 
beatottwperaonwIiothMapamrli  itftomitapm- 


is  as  regukrlv  consumed  as  what  iaaonaally  ipaM.    aao^  and 


per  destination."    ( Wealth  of  Natiims,  II.  p.  14.) 

We  ha\  e  already  stated  the  impoasibility  of  laying 
down  any  general  rides  on  the  subject  of  individual 
consumption.  What  the  public  is  really  interMted  in 
is,  that  it  should  never  be  curried  on  for  Uio  absurd 
purpose  of  occasioning  a  demand  lor  the  products  of 
industry,  and  that  it  should  be  les*  than  the  repro- 
duction ;  or,  in  other  words,  that  the  capital  ui'  the 
country  should  be  kept  constantly  on  the  increase. 
But  tMre  is  no  instance  of  any  Maple  Jwviag  em 
aaieacd  an  opportunity  to  ttn  and  accumulate.  And 
in  dl  tolerwfy  well  governed  coanlriit  pind|ria 
of  accumulation  in  individual*  has  always  had  a  mark- 
fi\  ;i^,-f  111!. iDi  v  iivrr  the  principle  i:'' i  \]>i'nfc,  and  llie  ^  ' 

lUiUuiuii  capital,  and,  consequent!),  iLc  nches  of  the 
countrj-,  have  been  constantly  augmented. 

Kut  this  is  seldom  the  case  witli  die  cumumption  CoMump. 
carried  on  by  governments  and  their  servants.    In-*"°  of  Go. 
ilividuals  are  fuUy  sensible  of  the  value  of  the  atti. 
cles  they  expend.  In  the  vast  majority  of  i 
tli^  aie  tile  dinet  faaidt  of  tliair  indoatry,  ] 


and  tbcj 
loatafal  an  equivoleal  adtantage.  But 
of  govecanMlIk  TiMy  cob-. 


*  M.  S.iv  wiis  first  uliii  ghowed,  in  a  satisfnctorv  manner,  that  effective  dcman<l  depends  upon  pro. 
(iucLjdu.  .See  h'i<  ( hii  ti  r  l)t  Debouchit.)  But  the  principles  from  whicii  his  conclusions  are  drawn  had. 
been  stated  8«  early  as  IT^'-^,  >r>  a  tract  of  Dean  Xucker'e,  entitled  Quertes  on  the  laie  Naturatuation  BiU^ 
As  this  tract  is  now  become  of  rare  occurrence,  we  shall  subjoin  die  queries  referred  to. 

"  Whether  it  ia  possible,  in  the  nature  of  things,  for  tnidc*  and  proftaaiooa  to  be  «««rtleiied  f  And 
whether,  if  yav  wan  to  remove  any  proportional  nundb^  ftom  eadi  aaOiag,  Hia  raaaalndcr'inNdd  not 
iiATe  tlw  aanie  gnnnda  of  coatnlaint  thn  had  beibra? 

*  Wliadiari  a  Ae^  any  tnoaanian  diuki  Aaae  an  too  iMi^  of  a<ifer  aeeapafaw  to  baeoBia  U 
cn;  tiwiitgli  noinw  arinh  viewa  had  Urn  to  wbh  there  were  iimer  aTliia  ov^ 

"  If  a  partieDlar  trade  be  at  any  tine  overstocked,  will  not  the  dlaeaae  cure  itself?   That  is,  will  not 

soniu  J"  r-.na»  take  to  Otlier  trotles,  and  fvir  v'!iiit(  juirile  lie  bred  up  to  that  wliich  is  least  profitable? 
And  \Uii:t}irT  any  other  remedy  but  tliis  .>  i.ot.  la  l  i  t,  t  uring  one  tranaent  ditorder  6ri«giit^  on  many 
ttkicfi  are  dangerous,  and  ifill  grvwinveUr  ■! 

"  Whither  it  i»  not  am  ikfallible  maxim,  thai  okb  man's  i.a»ovb  ch&atis  KMPLomsNT 

TOR  AVOTHER?  "     (p.  13.) 

For  a  farther  d^mmi^tion  of  the  same  principle,  see  Mr  Mill's  Commerce  Defended,  p.  SO. 
t  For  a  fiulher  and  very  able  discussion  of  the  opinion  of  Montesquieu,  see  the  7(h  cliapter  of  tlw 
CmuMOiun^^lEip^  d«  Lk*  of  11.  DestittuTiacgr,  and  Ten.  IV.  p.  98S,  of  the  ^tmnu  d7dm%tt 
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mine  the  produce  nf  the  labour  of  Uhtrt,  not  of  thtir 
own ;  and  thia  circtinistauce  preventa  them  fVom  be> 
ing  «>  nodi  tnlHwtod  m  tts^pidhiUp  d^oidiMiii^ 
■no  lomidi  ilivc  to  the  iujuf  uiiu  comeiiiitimt  (^nc> 

travagant anH  wasteful  expenditure  Af^  their  subjects. 
But  econooiy  on  the  part  of  govemincnt,  though 
more  difficult  to  be  ob'.a:i:c(l,  is  of  infinitely  greater 
irapoiitance  than  ecooomy  on  the  part  of  any  ituUri- 
duaL  Should  a  private  gentleman  think  of  acting 
on  the  principle  that  profuaion  ia  a  virtue,  and  that 
indttatry  may  be  encoura^^  by  increasing  unpro- 
itable  eoamaiptki^  fa*  will  umt  CKtaalv  ba  raiiw 
•d';  fail  HUB,  Ww«vw,  wiU  ndy  iw  MreMf  iD> 
jurious  to  the  individual.s  in  hia  own  eniplny- 
iTient,  mid  will  have  but  a  very  sliglu  indiieci  ef- 
fect on  others.  But  similar  conduct  en  il  i  (tart 
of  govenunetit  wuuld  maat  probably  be  productive 
either  of  revolution,  or  of  national  poverty  and  de- 
gradation. If,  then,  it  i*  most  desirable  that  indi- 
should  have  a  correct  knowledge  of  their  real 
tiia  eannontiaa  af  eoaunoditieaj  liaw 
■o  aittiit  ft  oe  diat  •bouM 
poeaesa  that  knoivledpe  '  Fcononiy  and  frugality 
■re  virtues  in  a  pr^  .  iiic  aLuUya  ;  but  in  a  public  ata- 
tioi\  tlieir  influence  upon  nation, il  lKi,ipiiu-»s  is  so 
vact,  that  they  are  not  only  the  firiit  of  \  irtues,  but 
the  nio»t  pres&ing  of  duties, 
rtpwion  flf  Si  1m  depenses  publiquea,"  M.  Say  observM, 
M.  fcy-     «  ateotMit  la  aname  des  ricbeaaes  pr^ciatoieot  da  la 


qoa  btdinenaM  privte»  laa  aatanM 

principcs  d'eeonoKtie  dalvent  pn*!tider  aia  hum  at 

aux  autrc>.  T!  n'l/  a  pas  plus  (''  ^  -  mrlcs  (Teconomie, 
tju'ii  Hlf  "  iUiii  jjfcj  dc  probtte,  deal  sortes  dc  morale. 
Si  un  gouverui  nil  rit  comme  un  particulior  font  des 
oontoaamationg  desquellc^  il  doive  resulter  une  pro- 
dwftiffll  de  valeur  supcricure  a  la  valeur  conaomme, 
iltaKaaniit  una  iodoitne  productive;  si  la  valeur 
coaMMBiad  n'a  laM  anaaftpraduil^  c'aat  une  valeur 
pcedue  pour  I'uM  OMBB»fCNn  faatta,  auja  tgA  an 
M  diaaipant,  a  fiirt  Men  pa  landia  la  aarviee  qn'on 
en  attendait.  Leu  nmnitiuns  de  guerre  ct  de  bouche, 
le  tems  et  les  travaux  de  fonctionuiiirts  civila  ot  lui- 
litaires  qui  ont  servi  a  ),:  ilut'  n-e  de  I'etttt,  n'l-xistent 

Slus,  quoique  ayant  ete  parfaitement  bien  employes, 
an  est  des  ces  chosM  coosnM  da  dearies  et  desaer- 


ECONOMY. 

n'a  I 


Gat  aaipkii  n'a  pteMBA^e  aucun  avantage  autre  que 
la  Mtiaiaaliett  «vm  bwoin ;  si  le  beaoui  n'existoit 
fm,  b  ccmemmaticn,  la  dqpanai^  n'ani  plus  itf 
qn*an  nal  aant  compienMtioa.  nan  eatdamtna  da 

consommation-;  li  rcLit  . — coniiouimer  pour  consom- 
merj  depcnser  ]<  ir  s>  hU  lue,  reclamer  une  service  pour 
I'avttntage  de  i.n  i  drder  une  salaire,  anDi  imt  r  uise 
chose  pour  avoir  occasion  de  la  payer  eat  uue  extra va> 
ganoe  de  la  part  d'un  gouveraement  coouna  de  la 
part  d'un  paitiealiar,  daaa  un  petit  etat  oaaooM  dana 
an  grandi,  dna  ana  lapnUique  coouna  tea  an 


On  gouvemeroent  diaaijMlaav 
bkn  pint  eoupal)le  iju'uu  particuuar:  edid  d 


soinr  liH   pruihiits  ([ui  lui  appartienment,  tandia 
qu'uii  ^aL;v<.rnemeut  n'est  pas  proprietaiie :  il  n  eat 
qu'adminiiitrataaif  da  "  " 
il.  p.  268.) 


We  have  now  shown  bow  labour  may  be  rendered  Coochiiioa. 
uctive  of  wealth>-how  that  wealth  is  diatri- 


It  ama^ff  tha  variaus  gLusm  of  tha 
li«w  it  may  be  moat  advantagemutly  oofmuMd.  W* 

haveghown  the  closr nr.tl  iiuli-'M'Uibi<.-  ci'mu-cti.iii  ^liIj- 
sistiujr  between  privutL-  iiiitl  public  upuluicc,  auii  diat 
whati  i  1 1  li^is  iiijy  t  i  Hiencytt)  increase  the  former, 
muht,  to  the  same  extent,  increaae  the  latter ; — aiul 
we  have  shown  that  aacoaiTT  ov  morBRTy, .ratfr 
DOM  OP  INDOtTRV,  AND  MOOaBATlOV  Vf.tWWVm* 

ue  BxFBNsiTVBB,  are  the  onlj.wtbajaialliaflaitaiHh 
inaiaa  bjr  wUdi  the  various  powata  and  leafnrnja  of 
hainatt  talent  and  ingenuity  can  ba  eaUad  into  actioo, 

and  socie!^  niiuli-  t:int:i;ii;i"l y  to  advance  in  tlie  ca- 
reer of  WL'iil'Ji  :iiL<l  I'lv iiiz.-itniii,  Kvery  iiicreabe  of 
security  or  nf  f'ri'f  iluin  1.-,  ,l  benrfit,  aa  every  dimiau- 
tiun,  whether  of  the  one  or  the  other,  i|  an  evil.  It 
ia  by  the  spontaneoua  and  unconstrained  efforts  of  in* 
diviiluals  to  improve  their  condition  and  to  riM  in  tha 
world,  and  by  these  efforu  only,  that  uationa  'rffffinT 
■idi  aiad  naanatfliL  Tha  labawr  and  tha  awringa  af 
individvBU  are  at  onee  tba  •oorea  and  the  1 


of  national  (|ii.le)ice  and  pubh'c  proii|H'rity.  Tliey 
may  be  ronip.jri  u  tn  the  ilrop»  of  dew  whicii  invigo- 
rate  «nd  matun'  ;al  v  cizi  Li[jlc  ii.-u,irL,  None  of  them 
has  singly  any  perceptible  iufluencv ;  but  we  owe  the 
fidiua  of  summer  Mid  dw  ftoita  afanlanui  to  their 
oambined  actiMi.  .  (a^a.). 
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|»tJ»B<»u.  A  KAME  given  by  sevor«I  9tdf  wiitere  on  geo- 
^»v-*^  graphy,  but  first,  we  believe,  by  De  Barros,  to  the 
Cbmctnit-  numerous  ulands  scattered  over  the  Pacific  Ocesn, 
lie  OiMinc-  or,  a*  it  was  usually  called,  the  Great  South  Sea.  It 
it  the  naioe  which  is  no«r  applied  by  moat  modem 
geographer*  to  the  tixtk  great  dhiwHi  of  the  earth'i 
inrface ;  a  diviaioo  which  will  piriMbly  appear,  on 
ooUBiaatloUt  kw  wrbilnry  than  Bomc  othera;  for 
iriM^Mr  «•  cbmMw  It  in  a  political,  physieali  or 
iMnI  poht  of  viflw,  Hi*  aeparuion  from  America  on 
the  OM  band,  and  from  Atutriilatia  and  the  Asiatic 
Jtlands  on  tlie  other,  is  nsnr!^  * -  J  by  strong  and  dis- 
tinct features.  A  consklerahiL'  portion  of  ihi?  two 
last,  for  initancL*.  Iiavo,  a<res  ago,  been  invaded  nnd 
taken  posseisitm  of  bj  forciffner*,  and  many  of  them 
more  recently  been  colonized  by  Europeans.  No 
colonies  have  v'-t  been  pltinted  in  PoljneHa,  with  the 
exception  of  tiat  on  one  of  the  LadrOw  Ubada  by 


trat-p;!,  the  black  and  the  irottR.  In  the  Archipelago,  PpIjiwmii. 
nnd  more  particulsriy-  in  the  Philippine  Islaodi,  a''  ■■"  >  — ^ 
few  individual  familie*  of  th-j  Ni  ;,-ro  rice  were  disco- 
vered by  the  early  European  »i«iiori  ;  in  New  Gui- 
nea and  the  Papuan  Islands,  the  whole  population 
appears  to  consist  of  this  race.  They  differ  in  some 
respects  flmn  the  negroes  of  the  western  coast  of 
AMeo;  reaeoibUng  iMher  those  which  are  found  oa 
the  BMitra  ooMd  pwtioalarly  in  the  hair,  wbidi  ib 
mtm^  twimd  m»  tmH  tmh  ««d  se»y  dilMMnt 
from  that  of  the  negro  of  Golnen. 

N'.  :ii  nf  These  negroes  liave  been  discovered  on Nsttlsi at 
ajiy  of  tile  islandj  of  Polynesia,  all  the  inhabitants'^ 
being  of  the  brofKH  race,  and  c ,  ii(i;rt!y  derived  from 
the  aame  common  stock  to  which  the  Tartars,  the 
Chinese>  the  Japanese,  and  the  Malays,  owe  their 
origin.  In  this  opinion  Sir  William  Jones,  Dr  Bu- 
dkinan,  Dr  Hunter,  Mr  Marsden,  and  Sir  Stamford 
Raffles,  tiuainotttly  concur.   This  race,  modified, 


teaio ;  aainbers  of  iu  islands  have  never  yet  boea  Raffles,  ttaaainottslv  concur.  This  race,  modified, 

vbiied ;  aad  the  net  ooly  noensionally  by  passing  n»-  of  ooanc»  by  the  ciretimstanccs  of  climate,  occop*. 

i^galon,  ur  •  few  of  llie  DMit  loffitiag  by  tome  mi*'  tioMi,  and  haUtib  ■wjtbu*  be  daaoribcd:  Their  por> 

iionariea,wtthtliesoleobiectof  theeottvenioaof  the  tons  ihon,  tantt,  andmbaettthnrfansvrliBbiuim 


MsMlljr 


lionariea,  wtth  the  sole  obiect  of  the  eoovenioa  of  the 

natives  to  Christianity.  1  he  inhabitants  have  no  poli- 
tical connection  with  any  of  the  other  divisions  nf 
the  earth,  and  l-ttle  or  none  exists  between  any  two 
of  its  ^roujis  or  separate  islands,  each  be-ing  govern- 
ed by  Its  own  chiefs,  and  confining  its  friendships  or 
hostilities  to  soute  neighbouring  group  or  island. 

Physically  considered,  the  line  of  separation  is  al- 
mm  aa  distinct  as  their  political  seclusion.  If  a  line 
be  dram  in  a  soulh-easierly  direction,  along  the 
eaatern  extremiqr  of  the  Fhtlinpine  lalenda,  MiB> 
danao,  Papw  or  New  Guhw*,  New  Irabaid,  end  9o« 
lemon's  Archipelago,  and  from  thence  continued 
•eutbcrly  nli>ng  the  eastern  shores  of  the  New  He- 
brides and  Now  Zealand,  this  line  will  mark  with  suf. 
ficieot  precision  the  »eparauon  of  the  Asiatic  Islands 
(mostly  to  lliL-  northward  of  tlii  i  iin  itur)  ai.d  Aus- 
tralasia (to  the  suuthward  of  the  equator)  from  Poly- 
n»ia.  Beiides,  the  geological  structure  of  the 
lands  which  constitute  the  last  mentioned  divisions 
are,  generally  speaking,  essentially  ditferentt  cdaaiat- 
tng  ddeflj  of  loify  moiuUeina,  of  primofy  or  eeeond* 
aiy  fefuwiiOBt  paiMkng^  of  the  aaow  ttractun  e> 
iMse  on  the  continent  or  Asia*  with  which  MMe  of 
lliem,  indeed,  may  probably  have  once  been  con- 
nef  (.-  l,  il;.  >  r  gged  sides  presenting,  as  it  were,  a 
brolceti  h:.ruLr  to  the  Great  Pacific  ;  whereas  Poly- 
nesia exhibits  a  series  of  low,  flat  islands,  scarcely 
rising  above  the  level  of  the  sea,  which,  with  the  ex- 
ception of  a  few  of  the  larger  groups  of  volcanic  for- 
mation, are  the  laboora  of  nunate  seai^miinls,  and 
are  usually  distinguidiad  fajr  the  oaOM  of  C«i«l  !•• 
liada  or  Raela. 

In  a  moni  pohit  of  riew,  the  distlnetire  cbaraeter 
«f  the  Poiyae«ans  is  as  strongly  marked  as  the  phy- 
lioal  itroelnre  of  the  islands  which  they  inhabit.  In 
Ae  Eastern  Archi[)<  !  .  or  the  Asiatic  Islands,  and 
h  Australasia^  two  distinct  races  of  omo  have  been 


.W|»at,( 

and  heavy;  their  arms  fleshy ;  hands  and  feet  smaU; 
face  somewhat  of  a  loaenge  shape,  the  forehead  and 

rl  n  ri'her  slisrpened,  but  broad  across  the  check- 
bonesj  which  am  higli,  and  the  cheeks  hollow;  the 
eyes  black,  sm  i  I.  narrow,  and  placed  obliquely  in 
the  bead,  the  external  angle  being  thehiglicst;  ao»e 
broad,  but  not  flat,  and  nostrils  open  and  circu- 
lar ;  mouth  rather  wide ;  hair  harsh,  lank,  and  quite 
black. 

Dispersed  aa  the  PolyneaiaBa  are,  aad  niaiy  and  Laqgens* 

purely  acddental  ai  aajy  oomniualeailbn  between  dlK 

tant  islands  must  be,  it  is  perfectly  certain  that  the 
different  dialects  spoken,  from  the  shores  of  India  * 
and  Africa  to  thouc  of  America,  are  the  dertvntivet 
of  one  common  language,  which,  according  to  Mars, 
den,  still  forms  the  primitive  portion  of  the  Malay 
language,  mixed,  as  it  now  is.  with  Sanscrit  wad  Ara- 
Uc.  "  The  Malayan,"  says  this  learned  and  accu- 
rate writer,  "  is  a  branch  or  dialect  of  Use  widely  ex. 
tended  language  prevailing  throu^iootlitt  islajjds  of 
the  arcbMi^  to  which  it  gives  nan*>  and  these  of 
tlie  Soub  Sea,  comprehending  between  MadagMCiT 
on  the  one  side,  and  Easter  Island  on  the  other, 
both  inclusive,  the  space  of  full  two  hundred  degrees 
of  longitude.  Thin  consideration  alone  is  sufficient 
Co  give  it  claim  to  the  highest  degree  of  aatiquity, 
and  CO  or^ioility,  ak  fer  01  tiwt-tafm  can  be ^ 
plied." 

Not  less  remarkable  is  the  general  accordsnce  ofl 
the  Poiyneaiens  in  manneni,  soperstitions,  and  reli- 
gioni  Mwarvances.  Tbe  convenion  of  the  Malaya 
of  the  arebipeiago  to  Mahooseianinaa  bat  oblitenled 
nearly  their  aneient  fiiiih,  bol  onoagh  Mill  reaNdoi 
on  some  of  the  Asiatic  Islands,  and  still  aNinon  ibo 
Asiatic  Continent,  to  trace  the  source  fmB  whODOO 

the  Polync  nil'  ii nvc  df rived  tlieir  netiww and piM* 
tiees  on  matters  of  this  kind. 
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Xhew  prdiminarj  obserration*  on  the  physical 
rorm,  fetturet.  itngutge,  and  religion  of  the  Polyne- 
ritnt*  tn  nnde  with  a  view  to  astert  their  common 
origia,  •ml  mmf  Im  talcen  at  a  general  description  of 
tll«  natim  of  tlia  tarioua  groon  of  Mtanda  which  are 
toMtmi  over  die  torfltce  of  tm  va«t  nwific  Ocean. 
These  groups  «re  cxi  rvd  ngtj-  different  in  iheir  ex- 
tent, bath  as  to  nuu;ai:r  ^nd  size  as  well  as  in  their 
composition.  Sometimes  single  isiandu  are  met  with, 
aarrounded  by  rocky  reefs.  These  islands  and  reefs 
are  dispersed,  at  already  observed,  over  the  whole  of 
the  Pacific  Oceaa,  but  chiefly  between  tlie  thirtieth 
degree  of  northern  and  the  thirtieth  degree  of  south- 
am  lathodehr  Tha  Mwripig  clawificaiioii  wiUjrab^ 
MtIw  femlilto  «atbrae»  wo  fMiMr  firt  m  Vbtm 
itiands  whici)  are  comprchan^A  wular  the  gaogjn* 
phicai  di?istOD,  Polynesia :       .  ; 

In  the  Northern  Hemlsphert. 
1.  Tbe  Marian  or  Ladrone  blandt. 

Th«  Ganilinat»  including  the  Pellew  blandt. 
9.  Tha  SwJwdl  Uands. 
«.  Tha  aiuMfMM  naft  and  ooial  Uandraeattafcd 
Hm  ftcifla  in  irath 


Thalsu 
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1.  The  Friendly  Ulandt,  iaddHliV,dw 
the  Tonga  Islands. 

Tbe  Navigators'  Islandhi 
8.  Xha  Sadatv  laiaadk 

•4>  Tlw  GaoiipNus  lalaada,  including  Otahdte,  and 
die  great  range  extewling«t  fiv  at  Fitcaim'a  laland. 
ff.  The  MarquetM. 
6.  Saatat  lafaud. 

In  the  NoRTnrns  Hemisphere. 
1 .  Tlie  Ladrooe  Islands  were  first  discovered  by 
Magalhaant  on  the  6lh  March  15S1.  This  name,  by 
ifUdi  they  are  gaoitaflj  known,  was  given  to  them 
kj  the  Spaniardi  on  aeceiuat  of  the  thievish  disposi- 
tMi»of  the  natives.  Thn  alto  otllad  thajB  Idat  de 
lot  Velot  Latinas,  in  re^enca  to  the  taili  of  their 
canoes.  By  some  they  wero  called  los  Jardinas  (the 
Gardens),  and  by  others  Dosprazercs  (die  Delightful 
Islands);  and,  when  mii-siouarics  were  first  sent  thither 
in  1668,  under  the  patronage  of  Mary-.^nne  of  Aus- 
tria, queen  of  Philip,  they  took  the  name  of  las  Ma- 
riuncf ,  in  boDOur  of  that  lady.  They  centitt  of  four 
larger  and  aevetd  tnaller  itlaoda.  Tbe  fbnter  are 
called  Saypan.  Tinian,  Zarpan  or  Boea,  and  Agui- 
gan.  or  rather  Gualian.  Saypan  has  a  lofty  peak, 
evidently  volcanic,  but  the  rest  are  of  moderate 
height,  and  »re  surrounded  by  rockf  of  coral  forma- 
tion. Thoy  lie  between  latitude  13°  and  15^'  N. ; 
longitude  about  144"  £.  On  approaching  these  is- 
lands, Magelhaeatperceived  that  they  were  inhabited, 
and  die  nalivea  pieaantlj  ceaie  off  to  theobipa  with 
coeoe'imta,  yaaw,  and  tioe.  They  irara  float  i«aK< 
made  people,  of  a  pale  yellow  couiplcxioo,  long  black 
hair,  and  lltcir  teeth  dycil  red  or  black ;  an  apron  of 
the  buflc  ofa  (r»'L'  ■  ^  tl  ir  only  covering;  a  lance 
pointed  with  a  ti»li  bone  their  only  weapon.  Their 
boats  had  laiteen  (shoulder  of  tuuttuM)  saiU,  witJi 
M  fvevent  their  ovoftettiog.  and  they 
iiyifnttadftna»  The  '  "  — 


it 


80  delighted  with  the  appearance  of  the  cotmtry,  that  Polf 
he  intended  to  refrcsb  liis  crew  among  them  ;  but^"*^ 
such  numbers  of  the  inhabitaou  flocked  on  board  bit 
shies,  and  were  so  addicted  to  thieffblf » that,  being 
under  the  neocaai^  of  drivhig  tboD  avqr  bj  feroat 
hoitititics  anaued,  and  aevatBl  ef  the  nativea  weie 
kiHed.  Magelhaens  had  one  of  hit  boau  stolea,  whidi 
so  exasperated  him,  that  be  landed  vritb  ninety  of  hit 
people,  get  fire  to  their  houses,  which  were  of  wee^ 
wid  carried  off  all  the  provisions  he  could  find. 

The  expedition  of  Loyosa,  commanded,  after  hisBj- 
death,  by  Sebastian  del  Cano,  and  at  hit  decea&e  by 
Alonzo  de  Salazar,  touched  at  tbe  Ladrone  I  blandt 
ia  1(26,  and  being  received  in  the  most  friendly 
manner,  proearad  water  and  pnmriaia  in  plenty  for 
the  sickly  sqiudron.  To  the  great  turprise  of  the 
Spaniards,  n  countryman  of  tfaeirt,  named  Goozalo 
de  Vigu,  c  I  M  [  !  iI  m  ni  from  one  of  the  islands,  hav- 
ing deserted  Irom  one  of  the  shipt  of  Magelhaen«  ; 
two  others,  be  said,  had  deterted  at  tbe  same  time, 
but  were  put  to  death  by  the  natives.  Tbey  fouiMl 
no  quadrupeds  on  tbe  island,  but  plenty  of  excelleol 
fruitak  fiah,  and  rkew  The  onlj  biidt  were  tnrtle- 
dofea,  of  which  |he  iabndaia  appeared  te  be  lofiNid, 
that  thejp  kept  then  in  «a|aa»  aad  taiegbt  dwn  le 
apeak. 

In  tiie  Ladrone  Islands  were  again  visite<i  Jiy  L:;.: 

by  Lopez  de  Legasiie.  While  the  ships  were  yetl^eg*^ 
two  icaguea  from  tbe  shore,  the  nativea  came  off  in 
their  canoes,  but  kept  at  a  distance  from  the  thifM. 
The  general  put  knivea  and  other  artidet  on  a  plaiifci 
and  ioated  it  off,  and  the  nativea  ahowed  finilt^  fMt> 
tbif  their  belliet,  and  pointing  to  the  ahore^  to  fn« 
duce  the  Spaniards  to  land.  'J'lii-  thrv  did  the  fol- 
lowing day  un  the  island  of  Guahuu,  and  cxcliaiigcd 
bits  of  iron  fur  proviiiicni ;  but  notwithstanding  the 
regulations  made  by  Legaspe  iu  order  to  prevent 
quarrels,  skirmishes  took  place,  and  one  of  the  rea- 
man,  who  bad  strolled  into  the  woods,  being  found 
aMndarad,  the  Spaniardt  landed  hi  fi>rce,  set  fiiw  te 
tlieir  beuaes  and  caaoet,  wounded  aeveral  of  tlie  na> 
ttver,  and  hung  up  on  the  (pot  tliree  wounded  pri- 
soners. 

No  kind  of  animal  wajs  fouitd  on  the  island;  nor 
would  the  natives  taste  any  other  animal  food  except 
fish.  "  But  that  which  caused  roost  admirmtion,'' 
•ayt  Friar  Ga^r,  "  was,  diet  they  would  diink  aidt 
watVi  and  wen  todi  expert  awiaunan^'and  patted 
•o  amcb  of  their  time  in  tbe  weier,  thMt  at  among 
other  animals,  some  are  amphibious,  in  like  manner 
it  teemed  as  if  these  people  were  in  their  nature  am- 
phibious." 

In  158S,  our  countryman  Candish  or  Cavendish  vioiedbj 
came  in  sight  of  the  Ladronet,  and  tailed  along  the  C» 
coast  of  Gualian,  from  which  a  number  of 
came  off  with  fruits  and  vegetables,  which  were 
dialled  for  piecea  of  ireai  bet  iba  naitifea  bee 
ao  trouhtaionie,  that,  in  order  to  gel  rid  of  them, 
Cavendish  ordered  niufkets  to  be  fired  at  them 

In  JOUO,  Olivier  Van  Noort  maile  the  Ladrn:it  i)y  Olivier 
lands,  and  stopped  tunr  Guahan  for  Su  n  (l  iys.  irt  n. 
which  itland  above  SOO  cano««  came  utl  to  the  ehipt 
wit!)  fish,  fruits,  and  rice,  to  exchange  for  iron;  and 
fowls  are  alto  mentiooedi  for  the  firat  time,  in  thia 
teijrageb  Inifae me  jeart  the .flaM* Maigafllei  a 
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Sptnidi  ahip,  hanqg  lost  her  oapUin  ud  many  of 
'  her  crew  by  ncknes*.  aochored  off  Saypan,  and  wu 
taken  posseasioa  of  by  the  nativct,  who  killed  soine 
of  the  crew,  and  look  uilitrs  of  thciu  on  -■•liorc,  w  here 
they  were  kindly  treated,  and  such  as  aurvived  were 
aAcrwarda  uken  off  by  a  SppUk  iMpt  1lhWlt,ih«l 
been  acnt  for  the  purpose. 
By  Spilbci.  1616,  Spilbergen  made  the  Ladrooe  lalanda, 
naaddM  ud  aUiiiped  two  daya  to  traffic  with  the  nativea  for 
NMMa  proviaioa*  «f  Arab,  &wk,  and  fiah,  in  excbaoge  for 
bill  of  iron.  lo  l636,  the  fleet  under  Priaca  Maa- 
rioa  of  Nawau  refreabod  at  Guahan,  and  worn,  tup* 
,pUed  by  150  canoes,  with  nnmen^e  quantitiea  of  oo- 
eoa-Quta,  yanu,  bananaa,  rice,  and  fowU,  whioh  were 
of  infioite  service,  as  llie  scurvy  had  made  »ulIi  ha- 
vock  among  the  crews,  that  in  suiiie  of  ilwthij-s  tliey 
had  scarcely  strength  cnuu^li  tu  luunage  the  Miil?. 
In  1668,  the  Spuaidnls  i-siablLihcd  u  mistion  on 
■kh  Jtnit(.tlM  island  Gualuut,  i  at.-i-ting  of  P.  Sc-rvitorcs  and 
fivo  other  fatben,  and  several  lay'asaiataata»  most  of 
«bem  natives  of  the  Philifpiae  lalanda,  aqd  well  ac- 
quaJnU'd  with  the  Tagul  laaguage,  th«jn0|i«l4jak 
spoken  by  tba  natives  of  tha  Ladraao  Ukndii  Var 
some  tinac  the  chieft  of  the  ishmds  bahaved  with 
great  kindness  to  the  Jesuits,  artd  gave  them  ground 
for  building  a  church.  Vroiu  [Ms  iscat  ot"  ttie  mis- 
sion the  fathers  spread  themselves  among  the  otlier 
ilJsutds,  where  they  were  received  with  etjiiul  kind- 
•ass.  In  short,  P.  Servicorcs  nays,  that  in  the  fjr»i 
yoar  they  bad  baptized  more  tlian  i.s,iis>o  i.--lanilLrF. 
and  instructed  £0,000  in  the  eleven  iitlands  Miiu  h 
dMigr  had  visited.  As  usual,  however,  the  im|jru 
4mi  zeal  of  the  missiooariea  niiaad  thair  oause^  by 
jhookiog  the  prejudices  of  tha  natiraa.  Thieaiiiiple 
pMptojI^k  it  into  their  heads  that,  as  on  iofint  Imd 
ofed^ortly  after  bcin^'  baptized,  its  death  had  been 
occasioned  in  consequence  of  that  ceremony  |  and 
such  was  (he  terror  of  luotiiers  on  seeing  a  uii;- 
kionary  upproach,  that  they  seized  their  children  and 
can  off  wiil>  iheoi  into  tltc  wood*.  This  opinion 
gMbaced  ground  from  tlie  cagerncKS  of  ttie  Jesuits 
l^^^  gal  Md  of  infittla  for  Ibn  ^rpose  of  baptiaisw 
'  ail  mare  than  mm  of  \kmm  holy  iatben  fiaTl 
to  thair  kaprudeat  mrit^^^BvmA  tmmjm 
1 :  and,  as  tba  fipaniaiidrwkl  tikm  mn  to 
atrangthwi  the  BiiMiaB  with  a  body  of  troops  well 
armM,  with  tlie  obvioaa  intention  ot'  taking  posses- 
sion of  the  Ladrontw  as  an  im|ior(arit  ouipiisi  to  ilu- 
Philippine  Inlands,  after  a  grenl  nuinbtr  i>!  tlie 
tivLs  Iiad  been  |>ut  to  death,  Uie  rt-t  Mibiuiiieii  to  ilie 
yoke  of  the  Spaniards;  though  inou  of  the  uiiMhion- 
•rie$  KuiTcrcd  in  the  contest,  and  last  of  all  Servitores, 
irlM  was  killed  by  ilte  man  to  whoai  he  bad  beea  the 
gNalest  benefactor,  because  the  arissioaary  iasis>ad 
ttibaptiaiog  his  child.  Thus,  atllM«geaf  farty.five, 
ilhis  pMUS  and  good  oaan  (for  aaoh  ha  ■cartaioly  was) 
bjr  iIm  haiKi  of  an  aasaasin,  after  having,  as  w  e 
are  told,  "  established  the  faith  isi  thirteen  iiilands, 
founded  eight  ciiurthe.s,  established  three  seminaries 
for  the  instruction  of  youlit,  and  baptized  iieiir:y 
M.OOO  of  the  i»lunders>."  Trom  this  time  constant 
VBTolts  and  ina.«sacre8,  and  the  aaost  inhuuaa  cruet- 
tim,  were  inflicted  on  the  nabaaiyMHMlors ;  ao  tha^ 

•f  the  Spfoiv^       ^rrz^  —  .  .  . 
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ante  (some  accoanti  naka  Ami  man%  wm  M 

pletely  depopulated,  thnt  it  was  found  nMMMqr  tO 
bring  inhabitants  from  the  northern  islands  to  cnlti" 
vate  the  soil. 

In  the  year  lGi>5,  llie  tliip  of  John  Eaton,  the  V 
Buccaneer,  touched  at  (iualiau,  tlk-  crew  of  vvliich 
quarrelled  with  the  natives,  and  killed  some  of  them. 
Having  satisfied  the  SpaoiikgaiNlMrtkttit  wwdOM 
io  their  own  dafeaca.  "  be  gava  m  ttHatttkm,"  am 

iall,lfw«oaiikL" 


n«ei>> 


Cowley  inliis  narMtive,  *'  to  klU  I 
— "Wetookfourofihaieis  _ 
dw  namRor.  "  aad  brought  thaii  Ml  baaid,  biadi^g 

their  hsnds  behind  them ;  but  thif  fead  aot  been 
'  long  tbcrc,  when  three  of  tltett  leaped  overboard 
into  the  .s<>a,  s  iimining  away  from  the  ship,  with 
their  lianil.s  tiul  behind  them.  However,  wc  sent 
the  bout  after  tiitni,  and  I'ouiid  a  strong  man,  at  tl>c 
first  blow,  couid  not  penetrate  their  skins  with  a 
cutlass  ;  one  ef  tbein  had  received,  in  my  judgmeat, 
forty  ahoU  ia  Jtia  bo^r  before  lie  died;  and  ue  last 
of  the  thita  thai  waa  fciUed  bad  aaram  a  good  Ei^- 
UriiauU  int,  sot  eab  villi  bit  hudi  baMndbiii, 
aa  baAaav  but  alaa  Wilb  Ma  anaa  plaloaed.*  We 
are  told  by  the  late  Captain  Dumey,  that  it  is  stated 
in  Cowley's  MS.  in  the  British  Museum,  that  "  tlie 
boat  coming  up  with  them,  our  carpenter,  beint;  a 
strong  roan,  thought,  with  hia  award,  to  cut  off  the 
hc«d  of  one  of  t bein,  bat  bo  ahNMk  MM  UasM  haAie 
he  could  fetch  blood." 

In  1686,  Dampier  touched  at  Guahan,  and  states  By  Dun- 
the  number  ef  nativct  not  ta  eacaad  100.  He  gives  P*'- 
a  particoIardaacifptiaaofdMir  •*4jinf  |Hwa%''with 
theirsMttkn  «biG^  h«  MM  «'  anl  iho  battaf 
aaybartan  tfMwarldr  AntlM  triad  the  amtaaH 
of  one  bjr  his  log,  and  that  she  ran  twelve  knots 
out  before  the  half^minute  glass  was  half  out."— 
"  I  believe,"  s»y»  Daoipier,  "  she  would  run  twenty- 
four  miles  in  an  hour."  Woodes  Rogers,  who  visit- 
ed the  Ladrones  in  1710,  states  his  opinion  that  one 
of  these  proas  wotdd  sail  at  the  rate  of  twenty  raUes 
an  hour. 

In  tha  MMMb  of  Ai^Mt  1741^  CaaniodaM  Ai».  B|  Aossa. 
aoa  aacbavMl  bafoae  the  khnd  of  TiaiM.  ft  wm 
deserted,  bat  catlla  f  tbe  aiiaib*  tlaMtlgOOH, 
bags,  and  fowls,  were  manlnf  abtnt  iriUL  Coea** 
ants  ia  innumerable  quantities,  bread-fruit,  ocaagMy 
limes,  water-niL'L  n^,  and  other  tropical  fruits,  were  in 
the  greatest  nbundancc.  The  island  sn  anned  w  ith  rats, 
and  the  flies  niosquiloes,  and  ticks  or  bugs,  were  very 
ttoubleponie  ;  bat  it  n  jis  a  paradise  to  the  crew  of  the 
Ceaturiost,  in  the  boniUe  state  of  scurvy  in  which 
they  arrived.  ThOqgh  Msr  deserted,  Tinian,  on  the 
Mtnal  of  the  6|MBiafds,  is  aidd  to  have  contained 
Roias  «f  haildinga^ 


in  an  pena  of  dw  Wand. 

Commodore  Byron  anchored  in  the  year  IVCmr'y**^ 
before  Tinian,  and  found  the  island  o»crgi«wn  with 
large  tic-es  and  underwood,  among  whicli  were  most 
ot' the  tropical  iruits.  He  complains  bitterly  of  the 
bad  anchorage,  break  water,  venomouii  iii;.Li.  ts,  trom 
which  tJsey  aaffsiad  ae  severely,  that  "  wc  were 
"  -he  aM^  "  to  lie  'dawa  in  our  beds ;"  and 
Ui  •aaav.MaoMBad  ftat  *nm  thcaoangr,  ha 
loitM«l^iiMm%baiiit  tbnfntdMlba  fa  Uidi^ 
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ftijtmm.  aiace  leaving  England.    "  I  am,  indeed,  of  opinion," 
^^^^^^  uyt  the  Commodore,  "  that  this  is  one  of  the  mo«t 
unheelthy  spot.H  in  tliewurld,  at  least  during  the  sea- 
aon  iu  which  we  were  here  j"  yet  it  wat  in  llwi 
nmth  wiMA  vi»il«d  by  Um  CeottwioD. 

The  latett  Moount  «f  ihcw  Uhadt  w  that  of 
Lieutenant  Kotzebue,  who  visited  Guahan  in  1817- 
No  canoes  nor  proas,  nor  happy  islanders,  (greeted  hii 
approach  ;  the  whole  race  of  natives  had  lung  Ijcen 
extirpated.  "  We  looked,''  he  says,  "  in  vain  for  a 
canoe  or  a  nan  on  the  thorc  ;  and  it  almost  &ccmcd 
as  if  we  were  oS' an  uninhabited  it<land.  The  sight 
of  this  lovely  country  deeply  affected  me.  Formerly 
Amt  fertile  vaUejra  were  the  abode  of  a  nation,  who 
{NHMd  fhnr  day*  In  tTanquil  happiiwea;  now  only 
the  beautiful  palm  groves  remained  to  overshadow 
their  graves;  a  dcaih-like  silenei-  everywhere  pre- 
vailed." Socn,  however,  a  person  appeared  from 
the  Spanish  governor,  and  pilutt^d  the  ship  into  the 
harbour ;  and  aAer  this,  Kotzebue  proceeded  to  the 
town  of  Agana,  aituated  on  «  beautiful  plain,  some 
tnadNNl  {Meet  firom  the  shof^  in  the  midst  of  fine 
petal  flow;  Mme  of  the  heoNa  $n  baih  of  cofal 
roek,  othert  of  bamboo.  It  haa  a  church  and  a  co»> 
vent,  and  two  fortresses,  one  to  protect  the  town 
from  the  seawards,  the  other  to  keep  the  Indians  in 
awe.  The  town  mni an  s  about  200  house*,  and 
J600  inhabitants,  who  derive  their  origin  from  Mexi- 
co and  the  I'hih'ppineit.  The  population  of  the 
land  is  about  5000  souls.  "  There  is  but  one  I 
and  his  wife,"  says  Kotsebuo,  "  on  the  whole  it 
of  the  ordinal  Mockj  with  the  dealh  of  theie tm 
people,  the  face  of  the  old  Ladfoneo  will  he  totally 
extinguished." — "The present  race,"  eays  Chaniifso, 
*'  no  longer  know  the  sea  ;  are  no  uiurincrs,  no 
swimmers;  they  have  ceased  to  build  boat«.  'Ihcy 
DOW  scarcely  hollow  out,  without  skill,  the  trunks  of 
trees  to  fish  within  the  breakers."  All  the  other 
ialanda  to  the  north  of  Guahan  are  entirely  onin- 
lialbited,  and  overrun  with  wild  cattlci  hogt,  and 
goata,  which  aflbrd  a  aopply  to  the  Americaa  waaela 
<fadi»g  to  the  Sandwicn  Islands  and  the  north-west 
coast  of  America.  Indeed,  it  is  said  that  some  of 
these  people  have  been  allowed  to  settle  themselves 
in  Agrigan,  on  condition  of  acknowledging  their 
allegiance  to  Spain,  and  that  tbey  are  peopling  the 
ishud  by  Udai^piiig  the  BBtifw  of  the  Smdwicb 


TbcCaro- 


9.  The  CanUmu,  or  Oarolino  Iiliwda.  In  ie»6, 

a  Spanish  ship,  being  near  the  meridian  of  the  Lad- 
rones,  fell  in  with  an  island,  which  her  Commander, 
Don  Francisco  Lazeano,  named  La  Carolina,  in  ho- 
nour of  the  Kin^  of  Spain,  Carlos  II.  This  island 
has  given  the  name  to  a  very  extensive  chain  spread- 
ing over  a  space  of  not  lets  than  t'lx  degrees  of  lati- 
tude, and  twenty-five  degnot of  longitude,  the  west- 


era  extfemily  being  the  groan  of  the  Palaoe  or  Pel- 
tow  blandt,  la  ktilndo  V  N.,  longitude  180*  E,, 
and  the  easternmost  island  (that  of  Hogolcn)  in  lati- 
tude 9"  N.,  longitude  IBS"  E.  The  whole  group,  as 
far  as  is  known  (which,  however,  is  very  im per- 
fectly S  consists  of  at  ieaat  150  separate  islands,  and 
may  be  nearly  twice  as  many,  besides  various  coral 
nra,  with  ideta  tfoa  them.  Yet,  oiuMnMii  aa  i^ 


are,  being  somewhat  out  of  the  direct  and  usual 
route  of  the  Spaniards  in  their  voyages  from  South' 
America  to  the  Philippines,  they  had  tlie  good  for- 
tO  escape  any  intimate  connection  with  then^-> 
m  eoonectioo  which  bat  profed  ofoaUy  banefol  10 
othon,  whether  eataUiibed  by  the  croat  or  the 
sword  ;  by  their  professions  of  friendship  or  avowab 
of  hostility.  Gohien,  the  historian  of  the  desolating 
progress  of  the  Spaniards  in  iheLadrones,  says,  that 
(iuiroga,  the  governor,  made  search  for  the  i«)and 
Carolina,  "  wishing  to  extend  the  faith  to  it*  in- 
fidel inhabitants,  and,  for  that  purpose,  ncnt  Kome 
soldiers,  and  with  them  the  chanioni«  (or  chief),  Don 
Alonso  Soon ;  bat,  after  alhiitlcaB  teareh,  and  nuidt 
pains,  they  retomod  widiout  flnding  the  oli|eet  of 
their  research." 

Some  of  these  islands,  however,  and  capecially 
thoK'  townr  ii  '  li  ' western  extremity  of  the  group, 
had  been  s«en  by  various  navigators  long  before  that 
of  Carolina  was  noticed  and  named  by  Lazeano. 
The  Portuguese,  Da  Kocha,  fell  in  with  islands  in  9* 
or  10°  N.  latitude,  in  1££6,  which  he  named  Sequei> 
ra,  after  hie  pilot ;  and,  in  l(iS8,  Saavedra, »  8p«* 
ai^,  hi  hit  passage  to  the  Philippines,  dheoverod 
islands  in  latitude  1 1",  which  be  named  Los  Reyes. 
In  157!*,  our  countryman  -Dr^ke  saw  some  inlands, 
to  which  hi  |:  ivr  ;he  name  of  the  Islands  oi  1  1  u  vt  f. 
which,  from  hiA  description,  have  been  supposed  to 
be  the  Pellew  Islands.  In  1595,- one  of  the  islantb 
in  about  6°  N.  was  teen  by  Mendaaa}  hut  tw» 
proas  full  of  people,  driven  by  tbe  vJoImmn  of  dw 
wind  fram  a  gvoi^  of  iilandt  in  die  eatt,  at  ftv  m 
Semal,  vowed  tbe  attention  of  tbe  CMlege  of  JeiiritB 
at  Manilla,  who  made  several  unsuccc^srul  attemptt 
to  escabliah  missions  on  those  inlands,  which  the 
wrecked  natives  described  to  consist  of  thirty-two  in 
number.  In  I7i0,  the  two  tathers,  Duberron  and 
Cortel,  embarked  in  the  San  Trinidad,  with  a  crew 
of  86  men,  to  establish  themaehre*  on  tbe  Pellew 
Itbnidt.  liicjr  tended  on  Sooeorol,  with  the  qaar- 
ter-master  and  enaign  of  the  troops,  in  all  aixteow 
persons ;  but  the  ship  being  driven  off  by  the  ciir> 
I  1 1^,  made  for  another  of  the  islands,  called  Pan- 
loque,  at  the  supposed  distance  of  fifty  leagues  frooi 
the  Sonsorolles.  On  approaching  the  i.sland,  several 
boats  came  off,  and  some  of  the  Palaos  people  swam 
Dnmi  them  to  the  ifaip,  and  coating  on  board,  at> 
lemiplod  to  ateel  whatom  thqr  coald  lay  their  hand* 
on.  In  coooeqaeooe  of  thia,  they  were  ofdarcd  away; 
and  having  reached  their  boats,  began  to  shoot  ar^ 
rows  at  the  «hip,  which  were  answered  by  a  dis- 
charge of  musquetry.  The  ship  no«  rLU  rni  d  to  the 
Sonsorolles,  to  inquire  after  tlie  two  missionaries  and 
the  boat ;  but  the  strong  winds  and  currents  would 
not  suBer  them  to  anchor,  nor  oonld  they  aee  or  hear 
any  thing  of  their  compnioM^  though  tbey  atood.  w 
towarda  the  there  within cawMii  aheli  AatafB«aM> 
ing  on,  left  them  no  altemetife  but  **  to  retam  to 
^Tanilla,  with  the  sorrowful  news  of  what  had  hap- 
pened."  What  became  of  the  missionaries  was  never 
nscertuintil.  'I'lh.-  i'i:ill,i»-ing  year,  however,  P.  .St  rurro 
departed  from  Maoiilo,  in  a  ship  fitted  out  for  th« 
purpose,  in  search  of  the  two  fathers  oi^d  their  ooea- 
paaiona  i 'but  the  feimdetad  three  d^  after  the  da* 
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Tiihec],  ijxci:'])'  one  Spaniard  and  two  lodllMi' who 
brought  back  liie  melancholy  intelligence. 

In  the  Lettres  Edifianles  et  Curieutei  it  a  letter 
mad  chart  from  P.  Juan  Antonio  Cantova,  a  mission- 
Kj  at  Guahan,  addresaed  to  the  King  of  Spain's  con- 
fenor  in  I7t9,  io  which  ii  given  a  more  particular 
account  of  the  Carolina!  than  any  which  had  before, 
or  haa  stnoe>been  published.  It  ttate*,  that,  in  the  pre- 
MdiK  jeWi  •  Iwrk,  with  eleven  men,  seven  women, 
«id  MX  chBdno,  wrifvd  on  llie  cMt  aide  of  OiulMuts 
■nd  that,  two  cbji  ■fkar,  anMbar  eanoe.  with  Aor 
men,  one  woman,  and  child,  came  to  the  oppoaite 
aide  of  the  island.  The  two  parties,  on  being  brought 
togctht  r,  recngniscd  each  other  witFi  f^i  i  !•  joy.  Ft 
appeared  they  had  been  dispersed  by  a  gale  of  wind, 
an  !  lir  M  rs  about  for  twenty  days,  williout  knowing 
where  ihty  we  re.  Cantova  thus  describes  them : 
They  wore  a  garment  open  at  the  sides,  but  covering 
tiie  shoulders  and  breast,  wid  aBtending  down  to  the 
knees.  The  women  had  apieea  of  cloth  round  the 
fiiMiii^  Jdte  •  pttticMt,  ta  the  middle  «f  tin 
hg.  TMrlMlr nu earlj,  tlw mnm  hige.  the ajM 
IwM  and  penetntingt  and  th«  beards  of  the  nun 
niMerateljr  tMck.  Some  had  the' pure  colour  of  tbe 
Indiana;  others  apparently  of  a  mixed  breed,  be- 
tween Spaniards  aud  Indians  ;  and  others  between  a 
Negro  and  an  Indian,  t  u  t  ivn  ■^uccecdcd  in  learn- 
ing their  language,  and  obtained  from  them  the  fol- 
lowing particulars  respecting  their  islands. 

The  Carolinas  are  divided  into  tive  provinces.  Be- 
ginning at  the  east,  the  first  is  named  Cittac ;  the 
principal  island,  ilogolcn,  much  larger  than  Gua- 
han ;  ita  inbabitaMa  oegroea,  molattoei,  and  irfiitea. 
There  eteaigliteca  priDoipaliilandi  in  diii  pcwriaoeb 
teaMee  e  mollitHde  of  aiMller  onea.  Tl»e  aeeond 
provinoe  consists  of  twenty-six  islaods,  of  which 
Ule6  and  Lamurree  are  the  principal  onef.  The 
tbtrd  province  coDsiets  of  j  ^^oup  of  islands,  of  which 
Feia  is  tbe  principal,  and  lis  very  populous  and  fer- 
tile; but  the  chief  of  the  group  resides  at  Mogmog, 
and  all  the  proas  which  approacii  this  island  lower 
their  sails  in  token  of  respect  to  this  chief.  Of  the 
fourth  province.  Yap  ia  the  principal  iilaod,  alMiit 
ISO  milea  in  circuit,  veiy  popoloai, ODd  fnltfaL  Hw 
tofinco  i«  the  noat  woMcitjr,  and  ii  oioiod 
(tbe  Maoa,  or  Prilew  lalmda),  of  whidi 
there  are  seven  principal 'islands.  It  is  remarkable 
that  tbe  inhabitants  of  these  islands  so  far  diii'er  from 
the  Carolinians  in  general,  and  from  t)ic  ar  11:1  gi- 
ven of  them  in  the  romance  of  Mr  Kcatcs,  drawn  up  by 
that  ingenious  gentleman  (Vi  ui  ihu  documentsfurni»h- 
ed  by  Captain  WUsou,  tliat  they  are  represented  as  a 
■oat  barbarous  race ;  both  men  and  women  going 
entirely  naked,  and  feeding  00  human  flesh.  We  are 
told  by  tbe  naturalist  of  Kotxebue's  expedition,  that 
•  SpeDiaid,  wbohedKved  nine  voBlhe  en  tbe  Pellew 
Urnda,  Bod  wboa  tfioy  net  with  at  Cnk6,  gave 
him  a  horrible  account  of  the  natives:  that  they 
were  wholly  without  shanoe;  that  husbands  lend 
ilicfr  wixb  for  &  mere  trifle;  that  the  women  are 
without  ini  'dcsty  ;  and  that  they  certainly  eat  human 
flesh  ;  a  great  part  of  which  was  contirmcd  by  a  na- 
tive of  tbe  Careiioaa,  who  liad  beeo  at  tlie  JPellew 


flyllmf  lainiodflwn  An  Utandnh  dint  to 

a  great  number  of  other  islanda, 
the  inhabitaatl  of  which  pay  adoration  to  the  shark ; 
that  most  of  them  are  negroes,  and  of  savage  dispo- 
sitions. It  is  supposed  that  Cantova  returned  with 
these  islanders  in  the  year  l~'2'2,  though  no  account 
of  any  Kuch  voyage  is  on  record;  but,  in  1731,  be 
embarked  for  the  islands  of  the  third  province,  in 
company  with  oootfaer  fitther»  of  the  name  of  Walter, 
from  wUeb  tbe  fimer  newer  nmnted.  The  latter, 
however,  tetonted  to  pneum  flortaie  articles  of 
wliidi  tfacy  Mood  in  need,  waedthw  to  the  Pbilip- 
piac^te  enbaritBd  in  1738,  and  wae wrecked.  Walter 
again  enberked  in  May  I7SS,  with  fbrty>four  persons. 
On  the  ninth  day,  they  approached  the  island,  and 
tired  cannon  to  iulorm  Cantova  of  their  arrival,  but 
no  boat  appeared.  Standing  wiiliin  a  muskct-thot 
of  the  shore,  thuy  observed  tliat  tlieir  former  babita- 
tion  had  disappeared,  as  well  as  tbe  cross  which  had 
been  erected  near  the  5ea  iihore.  Four  small  canoei 
at  length  approache<l  the  vessel,  bringing  cocoa-nutt> 
On  inquiring  after  Cantova  and  hia  COfltpaaieai^  dia 
iilenderi  were  evidenily  embarreiwd,  and  aaid  Ib^ 
were  sona  to  Ten.  Being  fearful,  by  their  nenner, 
diet  the  good  father  bad  fallen  by  the  bands  of  the 
barbarians,  and  willing  to  be  satisfied  on  '.'i^  tiead, 
they  seized  one  of  the  islanders,  upon  '1  the 
rest  twam  ashore.  After  tin;  strongest  .i  s  .i  iinces 
that  no  harm  should  be  done  to  him,  provided  ho 
would  tell  the  truth,  he  confessed  that  idiortly  after 
the  departure  of  Waller,  the  natives  put  the  Father 
Cantova  to  death  and  all  his  companions,  fourteen  io 
number.  Cantoff^  it  eeened,  from  tfaia  aun'e  ao- 
count,  went,  with  bbiMeiptetcf  and  two  eoldieMb  to 
the  Mend  McgMey»  to  be|iti»e>  while  the  rest  reatdn- 
ad  at  Malep.  He  had  aoaroety  sat  bfs  foot  on  shore 
when  be  was  surrounded  and  pierced  tVin  u^'li  nnd 
through  with  lance?,  the  natives  crying  uui  that  he 
was  come  to  take  away  the  old  law,  and  give  them 
a  new  one.  They  gave  his  body  a  decent  burial, 
but  the  bodies  of  his  companions  were  put  into 
a  canoe,  which  was  then  turned  adrift  upon  the 
ocean.  The  aame  people  then  went  over  to  the  iB« 
lend  of  Falalep,  and  put  to  death  the  remainder  of 
tbe  companions  of  Cantova. 
.,  Sinoe  tiMt  time,  little  or  no  inflmaatkn  baa  bean 
procnred  respecting  the  Dwolinea,  with  tbe  exoep 
tion  of  that  which  is  containeil  in  the  narrative  of 
Mr  Keates,  from  the  materials  of  Captain  Wilson, 
who,  when  commander  of  the  Antelope  packet,  in 
the  service  of  tbe  £a&i  India  Company,  was  wrecked 
on  Oroolong,  one  of  tbe  Fellew  Islands.  Whatever 
their  general  character  may  be,  the  crew  of  the  An- 
telope found  them  a  friendly,  hospitable,  and  bumaoa 
people.   They  were  stout,  well-made,  rather  abova 


the  middle  size,  and  their  colour  approecbiog  to  a 
deep  brown ;  thnr  hair  lon^  aena  weeriag  itloetc^ 
and  otbert  tuned  up. 


naked ;  the  women  contented  tbemaelves  with  tsro 

little  aprons  or  fringes,  made  of  (he  fibres  of  the  cor 
coa-irjt  Irj-k,  abuLii  ccn  inchcs  dcL p  uiiJ  tuxnwid^ 
one  i)i  mImi'Ii  was  worn  before,  ano  iho  ij;!u'r  behind. 
Bolli  b.jM.is  vs-ere  taltoed  ;  the  men  iniii  one  nr  per- 
forated, tbe  women  both,  and  they  wore  beads,  tor. 
taito^liall,  ac  lawto,  M  aafted  Ibeir  ftBflgr ;  dM  cav> 
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My"*'**'  tilage  of  the  nose  was  nl»o  bored,  and  a  liLLt  tprlg 
'or  blossom  of  some  plant  w%s  generally  stuck  in  liie 
hole ;  their  teetb  were  dyed  bUck  b/  a  paste  pre- 
1  of  certain  herbs,  which,  it  is  pretended,  caused 
for  five         the  tine  required  to 


eoHBlaiedie 

Fuh  at 


I  and  cocoa-nuts  arc  the  chief  articles  of  food, 
bat  the  islands  afford  an  abundant  supply  of  yams. 


Vha 


TMt  Pro- 

SCMinmof  P'*'''*i'**»  orange*,  lemons,  breail-fruit,  carainUola, 
the  Naiirei.  •"^  ^  areca  nut ;  the  sugar-cane  grew  w  ild.  No 
quadruped,  except  rat-n,  was  found  on  the  islands  ; 
of  birds,  the  pigeon  was  the  most  abundant,  and  tfae 
Btic  fowl  ran  wild  in  the  ^voads.  The  natives 
twhdlj  neacqiiaititedwitbtheaMorMlt.  Tlitir 
nnial  beverage  mu  the  uUk  of  Ibe  eoeoMint.  Their 
houses  were  of  bamboo  and  plank,  raised  upon  stones 
from  the  ground.  The  hu»k  of  the  cocoa-nut  sup- 
plied thcin  with  nets  and  cordage,  and  the  tortoise- 
tiliell  with  hooks  to  catch  fish.  Ttieir  knives  were 
made  of  mother-of-pearl,  khells,  or  split  bamboo ; 
the  cocoa.nut  servtd  them  for  cups,  the  plantain- 
leaf  for  ^tes.  and  tbeflblwefiUl  plant  for  maU  to 
•bep  •■».  Their  waapmieifcreipeere  of  wood,  darti^ 
and  Moffi.  Their  boatt  were  canoes,  made  of  tiie 
trunks  of  1;  1 1  -.'  i  n  i  md  .lome  of  them  sufficiently 
capacioiiK  idIi'.'M  i  i  oi:)  twenty  to  thirty  persons.  In 
the  day  tinn'  ihty  r(  ri;i  d  1  Im-  as  much  in  the  wa- 
ter as  on  ihore,  and  both  sexc»  wcrti  admirable 
•wfauners.  The  women  mixed  freely  with  the  other 
MX,  and  tb«r  conduct  was  not  atrktl;  inqeired  oMe 
1^  their  hurfmods.  Th^  aeenea  to  hmm  KlSh 
moee  of  any  religious  dntiea,  CMCpt  111  the  HI  milt* 
nies  attending  the  burial  of  the  deed,  whidi  tabw 
place  in  spots  set  aside  for  that  purpose,  and  with 
great  ^oIcmnity;  but  they  have  some  faint  notion 
that  the  soul  .survives  the  body.  Their  graves  very 
much  resembled  those  in  a  country  church-yard  oif 
~  '  ')  some  having  etrth  heaped  up  in  the  aame 
w,  and  otheia  cofeied  with  fiat  tonabctoiioif 
•nd  poteeted  b^  ftnec*  of  nrldcar  work. 

The  larger  of  the  Pellew  Islands  are  of  a  uoderat* 
height,  rising  into  beautiful  hills,  well  clothed  with 
forest  trees.  The  natnra!  history  still  remains  un- 
known, but  being  about  the  Fame  parallel,  and  of  the 
same  formation  with  the  numerous  group  visited  by 
Kotzcbue,  the  plants  and  animals  are  in  all  probabi- 
lity much  the  ^ame.  The  smaller  islands  are  the 
wodnetiona  of  the  coral-making  aniBDale,  with  wUch 
She  larger  are  alsc  aommnded  to  •  great  dhiaiiee 

IVoni  their  shores. 

3.  The  Sandwich  /ilandt.—Thh  fine  group  of 
islands  in  the  Northern  Paci^c  had  the  good  fortune 
to  escape  the  visitB  of  the  old  navigators,  and  the  di;*- 
covery  of  them  was  reserved  lor  Captain  Cook,  who 
first  touchtKiat  them  in  the  year  177S,  and  lost  his 
Taluable  life  there  in  1779.  M.  1  kurieu,  in  his  in- 
troduction to  hXarchaBd'a  F'Ojfuge,  is  diqpoaed  to  dia- 
pnte  thb  elatm,  and  to  aadjgn  the  first  diioevery  of 
these  islands  to  Mendana,  for  no  other  reason  but 
that  it  appears  ho  passed  at  no  great  distance  from 
Owyhee  (but  without  seeing  it),  on  his  return  voy» 
age  in  15G8;  and  because  he  tindii  an  inland  nam- 
ed Mesa,  laid  down  on  the  nineteenth  parallel  of  la- 
titude, on  the  obacue  «nd  oneathentioBted  chart  of 
GdiondeMnilk.  ItltdmMimHCMwytowUI, 


ilui  the  name  by  which  they  are  s^ow  known  was  PatyiMe» 
given  to  them  by  Captain  Cook,  in  honour  of  the 
Earl  of  Sandwich*  under  whose  naval  adminiatratiaa 
geograplqr  «M  eMkiiad  villi  wuaf  i 
coverlet. 


Capuia  King  aaaket  the  ^oup  to  consist  of  eleven 
islands,  the  principal  of  which  are  Owyhee»  Mid  ta 
contain  about  150,000  inbabiunu,— its  wtteat  about 

6!inii  Mjuirc  null,;  Mowhec,  65,000. — extent  600 
stjuaik.'  iiiiJes  ;  \V(}ahoo,60,000, — extent  1800  square 
miles;  Atooi,  54-.(Xjri,  — Lx'cnl  l()00  square  railed; 
and  Morotoi,  S6.000, — extent  aoO  square  miiea^ 
Tite  rest  are  smaller,  and  make  up  a  population  ftf 
the  whole  group  of  about  400.000  souls.  Ih^  aia 
ailuated  betweea  Inttinde  18"  Si'  N.  (the  aoatli  point 
of  Owyhee),  and  SSe  8'  N.  (the  latitude  of  Ore- 
boue),  and  between  tlie  longitude  199°  .S6'  itb% 
small  island  of  Tahoura)»aad  9M^  &  (thaeMlm 
extremity  of  Owyhee). 

The  island  of  Owyhee  is  described  as  rising  ma- 
jestically  in  grand  unbroken  lines  from  the  ocean, 
and  forming  three  several  aaountain  peaks,  on  two  of 
whiofa  enow  liea  the  greater  pact  af  the  jreer.  Tktf 
areei  under: 

Mouna  Roa  (the  Great  Mountainj,  -xi^'^  toises. 

Mouna  K  uah  ( Little  MaOBlaiB),     S 1 80 

Mouna  Wororai,  .  .  lb°87 
llieee  measureoMBlV,  ai  given  by  Kotaebne,  agree 
within  •  few  toises  iriilk  tboae  of  Meidmnd.  The 
whole  group  it  of  mdeanie  ongin,  and  «k  lira  sunmit 
of  Mooaa  Wotwni  la  an  innoeiMe  crater.  The  last 
eraptioB  Aom  the  aide  of  this  mooetafai  took  place  ia 
1801 .  The  chain  of  mountains  runs  from  the  N.  W. 
point  of  Owyhee,  over  the  islands  Mowee,  Morotoi, 
and  Woahoo.  Ou  Mtuvliei-  is  .1  jn-ak  as  lii^h  nearly 
as  that  of  Wororai,  but  the  latter  is  tiie  only  volca> 
no  in  a  state  of  activity. 

Ikeae  ialandSf  though  fdeaaie,«a 
carat  laeft,  and  the  pnuaa  aast  the  eat^ 
a  ftw  feet  above  it,  were  once  of  the  same  deacrip* 
tion,  and  covered  with  water.  These  plains  are  ge- 
ne; :iLiknl  ind  sun-burnt,  but  the  veIU  s  s  amoog 
the  mountains  are  beautifully  picturesque  tmd  fer- 
tile, and  the  sides  of  the  hills  are  covered  with  mag. 
nificent  forests.  The  moat  fertile  and  best  cultivat- 
ed of  the  group  it  WaahoOk  M  wilidl  is  the  safe  lad 
capaciaaa  harbour  af  HBnai«af8»  protected  hgr  a  ao« 
rai  reef,  through  a  break  ef  which  Ae  eatraace  te  H 
lies.  In  one  of  the  mountains  a  diamond  mine  was 
supposed  to  exist,  but  the  products  turned  out  to  be  * 
only  q'i;\riz  crystals.  In  tlie  I'earl  River  of  thit 
island  oysters  have  been  found,  containing  pearls,  but 
nooe  of  much  value. 

Among  the  indigenous  plants  nestioned  by  Cha*  Kabawl 
misso,  the  naturalist  of  Kotsebue's  expedition,  are 
the  aipcaiiiat  mctroaideni^  paadaaiu^  |— t^ni^ja^  ^|qii 
'rttce,  dnuMena,  anoninin,  curennHi,  taeen.  Tifae  fii* 

tflilies  of  rublacca>,  eor.tnrt;r,  riml  urticT,  prerlnmi- 
nale.  From  the  lattcf,  at  wcli  a*  trcra  ilie  pApor 
mii\herry  (IJroMsioiielia  papifrifera),  arr  made  their 
cordage  and  cloths.  The  accacia  tree  used  for  tl^ir 
boats  and  canvas  growa  only  m  the  mountaint,  which 
ia  the  caee  alao  irith  the  aaadaUreodi,  lha  piiao^ 
afticla  of  aipoit  ft«B  daa  idaade. 
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pteM  mmtif  b  nw  ftr  i—mie  purpose*  th< 


Qiimlru}} 


i'nogrciHic 


Tb« 
we  the 

ihiit,  lugar-caoe,  yem,  bitMM,  and  did  Mra-rool 

(^Anm  esculcntum ),  of  indteenoiu  growth ;  bcsidee 
which  have  been  introduced  the  tobacco  plant,  the 
nielor!,  ami!  h  att  r-irhi;in,  rice,  and  tho  viae,  the  last 
ot  which  will  unqueKlionalily  thrive  weU  on  the  sides 
of  the  volcanic  mountains.  The  cultivatiou  of  llie 
taro-root  has  the  ^reutext  Kharc  ofattc^ntioii  bi-stow- 
ed  on  it  ;  and,  in  fitct,  it  couUtUtW  a  confiilerablc 
perlwn  of  the  food  of  the  pcofUt.  The  fielde  or 
ptada  in  which  thi«  root  is  |>lutad  an  jiwlaaed  wilk 
•IOM»  In  ilM>  lOTOi  of  regular  aqoara^  liram  100  to 
SOOftet  aaoiiaidat  llicwaqvBKB  wa  oonaactod  by 
gluicfs  to  caafcgr  tlia  miar  ttam  out  M  the  otkar, 
pretty  niitek  la  tha  MOM  nanaer  that  the  Chioeee 
manage  their  rice  ticld*.  "  I  have  sL-tn,"  says  Ktit- 
zebuc,  "  whole  mountains  covered  with  such  fields, 
through  which  the  water  ^;raduiii!y  flowed  ;  each 
eluice  funned  a  &mail  cuscitde,  wliicli  run  through 
avenues  of  sugar-cane,  or  banana,  into  thi?  next  pond, 
and  afforded  an  extremely  picturesque  prospect." 

A  convict  from  New  South  Wale*  has  taught  the 
people  of  theM  itlaiwk  the  axt  of  distillias  ardeat 
iplrua  haok  aagHMaate,  wnd  a  plant  oallad  tba  Tee* 
nttk(lh»I)rmmn»lermimU$).  And*  at  eterjr  cblaT 
baa  noir  Ida  atUI.  H  m  preibable  tluit  the  uie  of  the 
pornicioua  tara  will  ijive  «sy  to  that  of  the  almost 
equally  pernicious  use  of  spirituous  liquors.  This 
iavfi  ii  the  liquor  or  juice  of  a  root  of  the  pepper 
tribe  {Pij)er  melhi/slicum),  chewed  und  spit  out  in- 
to a  lurgo  boH'l,  and  then  diluted  with  water^  and 
thi.i  exquisite  beverage  is  prepared  for  the  tole  use  of 
the  king  and  the  nobles,  the  women  being  prohiMted 
ftoia  laKing  it.  The  baneful  effects  of  thia  liquor 
liave  beaa  noticed  by  most  voyagers  ;  the  bodiaa  of 
Iheaa  whs  awaUoir  ai«^  in  ptooeu  of  tiaag^  eoawed 
with  a  wfa{t»  acaif,  Hiefr  ayaa  beeooM  tad  «ad  failtani* 
ed.  their  limbs  cmaciatadi  *Bi  their  wliele  fime 
trembling  and  paralytic. 

W  hen  Captain  Cook  firtt  discovered  the.ic  inlands, 
iliti  only  qiiadrupe<l'>  upon  them  were  hogs,  doj^s, 
and  rats.  They  have  now  horses  (not  many),  assts, 
horned  cattle,  many  of  them  running  wild  in  the 
mountains,  and  goats.  Hogs  are  exceedingly  abun- 
iUu»t.  "  They  are  so  large,"  aaja  Kolaebue,  that 
the  *faole  crew  could  not  eat  Ma  ia  twa  daj*^  aad 
the  flavour,  ftom  being  fed  oa  toigar-canc,  is  van 
mperiflr  to  European  porli.  Powb,  ducks,  and 
geese,  are  equally  abundant. 

The  Sandwich  Islands,  though  In^t  discovered, 
have  been  more  frequently  visited  by  Europeans  and 
Amcricaos,  and  particularly  by  the  latter,  than  any 
other  group  of  islands  in  the  whole  range  of  Poly- 
ncMa  ;  and  they  have  profited  the  most  by  such  in- 
tereoarae,  though  not  by  any  means  to  tliat  extent 
which  D%ht  liave  been  wiiibud.  lodeod,  what  iittla 
prpgraM  they  have  made  towonli  ettOliallon  Ii 
naiiHjr.to  beatlrihatad  to  tbe  peraoBal  eilflinBlto  of 
tb«  patent  (Mef  or  linf,  wheae  naao  it  TaauaHnah ; 
and  that  which  he  has  effected  is  more  for  his  in- 
ditiiual  advantage  than  the  good  of  his  subjects. 
When  Captain  Vancouver  visited  these  ialanilf  i:i 
179%  the  kia§  beu^  deMFOut  of  havkig  «  veuci  ot 


tho  kaat  of  oao,  ttlikb  wat  speedily  fiiddwd. 

«•  nan  after  tUi.  when  Mr  TatabuU  \ 
tba  idand^  bo  had  a  naiol  flwoe  of  twen^  * 
er  inwarde,  ftooii  93  to  50  tana*  iibkh  tlwM  I 

theialand*.   lie  had  built  a  baoie  for  blnedf.  after 

the  Eur  [n  .11  rnunncr,  with  windows  of  plass,  and 
he  iniitaiLii  luu  English  in  his  dreis.  By  mean«  of 
Engliiii  and  American  seamen  and  artificers,  some 
of  whuui  deturttid  from  ahips  touching  there,  and 
Others  obtained  regular  permitsion  to  remain  on  the 
ialaods,  no>t  of  the  trades  oxercucd  ia  Europe  have 
parliaily  been  introduced  into  the  Sandwich  I&Iandl* 
MoH  «(  theeo  people  having  taken  to  themselvas 
natiire  adTtt,  a  acv  race  of  men  i>  springing  up^ 
wbtob,  bi  tho  coana  of  tiai^  aatjr  probably  bo  lbs 
laeeet  of  haeteBinf;  the  etvtllntfea  of  thaw  Uandai 
It  is  much  f  j  n  L  i  .  rred,  however,  that  hitherto 
no  .siups  have  ijctii  luikLu  to  bring  up  the  new  gene- 
ration in  tho  principles  of  morality  and  religion,  or 
for  instruLiitig  ihein  in  the  common  rudiments  of 
education.  Tamaa-niuli  is  ready  enough  to  imitate 
the  Europeans  in  bit  drcM  aad  dwelling,  in  building 
foru  for  the  protection  of  Ul  Uoadl,  and  in  training 
Mi  troojM  bi  the  Europotn  mode  of  ditdpliao,  « 
whott  fcotnebao  law  400  drawn  out,  armed  with 
mnqMli.  Ia  thaae  matters,  ha  it  willtalg  OMWgh  to 
bo  hntmoted  by  tbe  European*  who  baao  lettbd  on 
the  islands,  who,  generally  tpeakin^,  are  of  a  dc« 
acriplion  not  likely  to  convince  him  of  the  utility  of 
intellectual  acquirement?!.  In  n  visit  to  the  Morai, 
pointing  to  the  large  wonden  statues,  hu  said  to 
Kotzcbue,  "  These  are  our  gods,  whom  1  worship. 
Whether  I  do  right  or  wrong,  I  do  not  know,  but  I 
foUow  ny  fidlhi  wUeb  eatmot  be  wicked,  as  it  com* 
maods  no  now  to  do  wrong."  Such  aentitnents  do 
honour  to  dkO  tavage ;  and  the  man  who  entertajflo 
theai  ia  capoblo  of  teing  InatrvctMl  in  bottor  Ihiap. 

He  b  very  tenaeloua  hi  obaewfa;  tba  eoatoai 
of  the  country,  and  says,  timt,  although  ihote  of 
Eurt^ans  are  belter,  he  cannot  depart  from  hia 
own.  Tlinis  the  won  ■  :i  c  Mirinue  to  be  degraded 
and  despi«€tl  ;  and,  nottt uhstanding  the  frequent 
intercourse  with  strangers,  and  the  improvements 
which  undoubtedly  have  been  introduced,  the  sex 
do  not  appear  to  havo  gahiel  a  tbtgle  step  ia 
the  estimation  of  the  men,  or  loet  any  part  or  the 
grossness  of  behaviour  since  they  were  first  visit- 
ed by  Captain  Cook.  Tbat  **  oftaaitofy  cor.sft- 
euow  wantonnaia,"  which  Vanoouior  deploicj^, 
and  to  which  he  found  no  parallel  in  tbe  whole  of 
Polynesia,  appears  to  have  suffered  no  abatenaeot. 
When  Cunipbeil,  tho  seaman,  was  on  tho  island  of 
Woahoo,  tliu  kind's  brother  died,  on  w  hicli  occasion, 
as  part  of  the  general  mourning,  a  public  prostitu* 
tion  of  tho  women  took  place.  The  captain  of  a 
ship,  then  In  the  harbonr,  remonstrated  with  the 
mg,  wito  coolly  ohtiervRl,  it  was  their  custom,  and 
booOfaUl  not  prevent  it.  I'he  women,  too,  it  seems, 
■re  note  addtotad  to  driakiiw  dm  tbo  aaaa.  Tbe 
goaaraor  of  Wooboo  famtod  Kolaobno  aad  btt  ofl* 
cers  to  witness  a  dance  of  the  natives,  at  which  ho 
was  not  preaeat,  but  sent  an  apology  to  say,  that  hb 
lady  was  so  drunk  that  he  could  not  leuve  her.  The 
women  ore  also  great  smokers  of  t<ibacco,  and  con- 
I  it  MiBtiiMi  tBt  ibuy  Ml  doiro 
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_  the  women  &re  so  far  degraided  that  they 
Ml  ia  Um  auM  hooM  whb  thair  lotdi  and 
mint  not  IMM  at  an  of  eettain  artido^ 

yet  ir  the  latter  be  sick,  they  mu^t  how]  qdJ  make 
lamentations,  tear  their  hair,  lacerate  their  cheeks ; 
and  if  he  should  die  (provided  he  be  a  Jerrie,  Eree, 
or  Doble),  the  favourite  wife  mast  die  with  him. 
The  victims,  both  mea  and  womcii,  who  are  .to  be 
iacrificcd  at  the  death  of  TumaA-mali  are  well  knomi, 
nor  is  it  concealed  even  from  themelvai,  and  thigr 
tivrj  in  the  dktincrioa.  "  I  havo  ofaalC*  mp 
Kotnlmo,  "  aeot  oao  of  dw  da? oted  irfctintt  ro 
Woohoo,  a  man  who  was  always  cheerful  and  happy." 
On  the  death  of  the  king,  these  people  will  be  led 
bound  into  the  royal  Mora!  (tcmplu  and  burning 
place),  where,  after  the  prescribed  ceremonies,  they 
will  suffer  death  at  the  hands  of  the  prie^iU.  Cha- 
miwo,  however,  says,  that  this  inhuman  practice  ia 
wearing  out,  and  that  now  cuipi  itg  ooly,  whose  lim 
barn  been  forfeited,  ata  sacrificed  to  tho  gods  oa  porw 
tieoler  oeeasioiH.  Bnt  though  the  custom  of  oner- 
ing  up  human  sacrifices  is  still  retained,  there  are  no 
(grounds  whatever  for  supposing,  as  tiie  surgeon  of 
Ciiptain  Cook'e  rfUp  did,.tuit  th^  «fer  taMo  of  ho* 
man  tie»h. 

To  violate  the  sanctity  of  the  Mora!  ia  one  of  the 
greateat  crimes  of  which  a  man  can  be  guilty. 
Campbell  was  present  at  the  execution  of  a  man 
iriMMd  ffflmmirted  thia  oAnoe^  ia  gaitiiw  drank 
and  ttitming  out  of  the  HonI  during  taiboo  tine. 

He  was  taken  back  to  the  Morai,  wIkil  liis  eyes 
were  put  out ;  in  tliis  state  he  renialnLii  two  days, 
when  he  was  Ktrangled  and  liis  body  expofcd  before 
the  image  of  Etooali,  or  Eatooab,  the  principal  deity, 
I,  according  to  their  belief,  is  the  creator  of  the 
A  wbo  afterwards  destroyed  it  by  an  in* 
It  OOMred  the  whole  earth  except  Mou- 
na  Roaj  oodw  top  of  wJiidi  one  uncle  pair  had  the 
good  fbrtnne'to  SB?e  tbemtehrce,  from  whom  the 
present  rnco  rS  p.umi,  that  is,  the  Sandwich  [--'.andcrs, 
sprung.  Eacli  ciiiet  lias  hi^  own  |>cculiar  ili  l[y  and 
his  own  Morai,  and  dres&cs  up  his  wooden  ^o  l  aticr 
his  own  fashion.  The  comniun  people  have  al&o 
tiicir  own  objects  of  wortliip  in  their  houses — birds, 
hmr*',  fisb,  &o.  inat  like  the^uha  of  the  Africans 
on  tho  coaat  of  Guinea. 

.  That  singular  superstition  by  which  the  Itiog,  tbe 
nobles,  and  the  priests,  under  tbe  name  of  ToMoo, 
have  coiXrived  to  nci  ln  vacrcd  and  inviolable  what- 
ever they  may  wish  lo  appropriate  to  their  own  use, 
and  which  is  in  universal  operation  through  the 
whole  of  Polyn^ia,  is  practised  to  a  great  extent  io 
ibe  Sandwich  Islands.  By  means  of  it,  a  whole  peo- 
ple ia  oonlented  to  be  robbed  of  tlieir  properqr*  and 
lo  onAr  any  privatione  that  aaay  be  inpoiod  on 
thamvitbout  Bunnaiing.  When  their  hooaea  are 
leUeeetf  they  dare  not  enter  them  i  when  their  tar. 
ro- roots  OT  thrir  hogs  :itc  rahhooed,  they  surrender 
them  without  a  struggle  ;  but  m  return,  it  must  be 
owned,  they  are  not  acmpulous  in  apptapriatiDg  to 
thentselves  whatever  is  not  tahbooed. 

Among  the  customs  which  they  inveterately  retain 
ia  that  of  ioMaojiy  the  hoib,  thia  oporalion  being  aJeo 
wnimaai  among  tho  Wanwia  af  tbo  B*elfie>  Tbn 


ed  wUk  peculiar  elegance  of  figure,  and  many  of  Pi^pw^ 
the  WMBon  hnira  the  t^  of  the  toogue  tattoood.  Coi^ 
trary,  however,  to  tbe  conMnon  practloo  of  tbo  ia>^ 

landers,  they  do  not  paint  their  bodies,  nor  weOI'  or^ 
nanientA  of  any  kind  in  the  cars  ;  but  the  women  de« 
corate  their  hiiir,  wliirti  is  cut  short,  with  wrcjtha  uf 
flowers,  and  wear  ii<;i.klace£,  bracelets,  and  ariklels  of 
shells,  coral,  and  other  substances.  The  common 
dreia  of  the  men  is  the  maro,  a  piece  of  doth  about 
a  foot  wide,  which,  passins  between  the  lege,  is  tied 
round  the  waiat «  that  of  uie  woman  ia  a  ^ort  peMi> 
oeat,  reaebh^  eltottt  haiKway  down  tbe  tliigh.  The 
chiefs,  on  days  of  ceremony,  and  on  particular  oc« 
casions,  wear  cloaks  nnade  of  the  most  beautiful  tiea- 
thers,  with  an  elegant  shaped  helmet  to  corri^ptu.i). 
Tiicy  arc  ambilious,  however,  to  appear  in  the  dress 
of  Europeans,  to  enable  them  to  do  which,  great 
quantities  of  old  laced  coats  are  carried  out  to  tbo 
Sandwich  Inlands,  as  arlicies  of  commerce. 

To  whatever  degree  of  civiliaatiott  tlm  Sandwich  fbafMM 
{thuderi  nay  hm  attained,  ahieo  tbo  fitat  diaoo>B^aadlb 
very  of  Captain  Cook,  it  is  to  be  ascribed,  as  we  said 
before,  to  the  personal  character  of  Tomaa-mah; 
but  whether  they  will  continue  to  proceed  or  to  re< 
trograde,  on  the  d«atli  of  this  extraordinary  man,  ia 
a  matter  of  great  doubt,  considering  the  character 
of  his  son  and  successor.  The  old  man,  however, 
has  caused  him  to  be  tabbooed,  or  made  sacred,  ao 
that  nobody  ta  allowed,  on  pain  of  death,  to  aee  him 
by  day.  Tbta  being  done,  he  reeeiveo  tho  appoHo* 
tion  of /,co-'r:i,  "  tlint  I-.,"  Fay^  Kotrebue,  "  dog  of 
all  dogs;  and  such  we  really  tounLl  him." — "We 
entered,"  he  continues,  "a  neat  uiul  .vnuill  liouse, 
ia  which  Leo-leo,  a  tail,  corpulent,  and  naked  figure, 
was  stretched  out  on  his  stomach,  and  just  mdoleni« 
ly  raised  hia  head  to  look  at  his  goeata ;  near  bin 
sat  several  nalwd  aoMiers  armed  with  mirf 
gnaided  the  moaatnr.  A  handaoeae  yooM  na 
with  a  toft  of  red  feathers,  drove  away  tbeffieel 
hitn — Thedog  {;''a'l  d  ils  at  last  rose  very  Is/ily,  aiii 
gaped  upon  us  wuh  a  stupid  vacaut  countenance." 
His  age  is  stated  to  be  about  twenty.two,  but  his 
corpulency  is  somewliat  enormous  for  one  so  youo^. 
Thia  description  does  not  certeioly  portend  much  m 
fitfour  of  tbe  future  beppincm  of  the  Sandwich 
Uanda,  for  the  Taeaat  govoinmant  of  whidt  Ihoin 
will  probably  start  up  many  competitors.  An  Euro* 
pean  of  talent,  if  such  there  should  happen  to  be 
on  the  spot,  might  [irobably  succeed  (a  tlie  go« 
verament  and  civtlization  of  this  good  liumsjured, 
and  by  no  means  untractablc  people. 

4.  Coial  Jtland*  and  JteeJ*.^Jha  number  andconli^ 
position  of  the  mnllitndo  of  low  islands,  sometinealaBaiaaa 
found  in  greapa,  and  annhiwa  aolitiii7»  are  hiy'^ 
no  meana  yet  ascertained  i  bol  irom  iho  failena 
tracts  of  •hips,  it  is  known  that  the  whole  of  that 
part  of  the  Pacific  lying  between  the  equator  and 
the  lo*^  of  north  latitude,  and  from  the  Pellew  Is- 
lands,  to  ISO"  longitude,  being  at  least  forty-five  de- 
greea  of  longitude,  is  completely  studded  with  low  co- 
ral islands  andreefs  in  countless nutubers, some  of  tbem 
inhabited,  and  others  not ;  and  io  difiSnrent  stagea, 
from  the  dicnbw  raaf,  with  ialeu  rising  upon  it  Uin 
ihn  baada  of  n  nteUaoob  widi  a  lagoon  in  IM  oonii% 
In  tho  ooMPlata  oonaolidailon  into  ono  firm  laliiMli 
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r.iU'ittus..  About  the  tmth  ptrallel,  and  proceeding  cMterly 
froCB  the  Cerolinu,  we  have  Button,  Tindall,  W»tt'«, 
■nd  Gitberl't  Idaads  {  and  about  the  longitude  1  To'' 
■raop^  utidiBg  M  dM  Mutliinnl  of 
muni  OB  mow  dwrtfLai^  M«l- 
1  Umgt"  «D  vdNfi   fleariMiroiigh'a  Ringe  f 
flf  the  tedifiduil  itlnub  at  which  are  Smith'a, 
Allen's,  Gillespie's,  Toulmin's,  Hopper's,  Chatham'*, 
Calvert's,  Robertson't,  Arrowsmith's,  Daniel's,  Mar- 
ahall't,  Pou's,  near  to  which  are  KingmiU'i  GfOHp 
and  Byron's  Island,  all  of  coral  formation. 

Various  accounts  have  been  given  by  Cook,  For- 
ater,  Flinders,  aod  others,  of  the  progressive  forma- 
tion of  these  low  specks  of  landi  with  which  the  IV 
cifio  ia  aUidded  i  bat  the  best  and  most  satisfactorj 
ia  that  bjr  KoMaboa  and  the  naturalist  Chaoiisso. 
Thqr  not  «nfy  aatrr  the  *'  Lord  Muignnfi'  chaia  of 
Itlandt,  wbica  ostand  fnm  1**  to  IS*  N.,  of  which 
Gilberi's  Islands  form  the  northern,  and  Marshall's 
Island  the  southern,  extremity,  but  they  discovered 
and  iiX'iniiiii'it  :iiin'jt:']y  many  other  groups  and  de- 
tached L  iands.  iietwecn  the  eighlli  und  tenth  tl«- 
grr-:  -  (  I  north  latitude,  and  between  longitude 
4eti'  awl  190°  they  fell  in  with  no  less  than  six 
AUtirutt  groups,  to  which  they  understood  the  natives 
ai|^lied  the  luime  of  Kadsck ;  and  they  learned  that 
to  the  westward  were  nine  other  groups,  and  three 
't,  called  Ralieh.  beaidea  four  grooM 
rd.  Tho  Badaek  chain  k  probibly 
I  wbleh  wete  mm  bf  Captain  Manhall  in  nsa, 
and  to  which  he  gave  Ae  naiBe  of  Chatham  and  Cal- 
vert Islands,  thougli  Krurisen  li  r[i  tl  inks  that  these 
arc  the  same  as  the  Kalick  chum.  U  is  not  of  much 
importance,  in  a  geographical  point  of  view,  what- 
ever it  might  be  lor  the  benefit  of  navigation. 

Tiie  tmall  size  of  Kotzebue't  vessel  gave  him  the 
advantage  of  sailing  through  the  openings  in  tho  cir- 
cular reefs,  and  of  examining  the  lagoons  within 
tnm  hia  aecooBtt  it  would  aaoai  that  the 
ubmIb  do  DOtemanMiee  tbrir  laboQia 
at  the  veij  depth  of  the  ocean,  as  has  been  tuiipoied, 
bet  OB  rocky  bbobIb,  the  summiu,  In  all  probability, 
of  submarine  mountain!!,  round  which  they  lay  the 
foundation  of  their  extraordinary  fibre?,  foi  miiif;  an 
united  chain,  irreguUr  in  shape,  but  :  ;  J  y  up- 
proachiog,  more  or  less,  to  a  circle.  The  ^ruaiest 
depth  at  which  they  arc  able  to  derive  a  sufficient  de- 
sree  of  light  and  bi»t  for  their  operations  has  not  yet 
been  aaccruined;  tat  we  know  that  marine  animals 
ham  been  drawn  np  in  a  living  sUte  from  the  depth  of 
*  itMOMBd  Atboms,  and  ftom  a  tempcntnre  very  lit- 
deahoMthateflhefteaiiigpeiiit.  Ihe  outer  ed(^ 
of  the  T«ef  expoaad  to  ue  rarf  of  the  lea  ia  the  first 

that  shows  itself  above  w.i'ct  :  in  process  of  time,  it 
becomes  indurated,  breaks,  and  crainbles,  by  the  ac- 
tion of  the  sea,  and  at  length  forms  a  nort  of  barrier, 
within  the  sloping  sides  of  which  ihtt  livtDg  animals 
aru  eecri  carrying  on  their  operations.  Those  ob- 
served by  Chamtiao  were  tlie  Tulyipora  mtuica,  the 
MilUpora  candta,  obttichopora,  aclimas,  and  various 
kinds  of  the  polypus.  He  foaflid  the  living  bnnchce 
af  the  l^kophytet  generally  attached  to  the  dand 
MeaMt  iMHij  ef  the  tatier«]iewfar,  cmBbied  lato 
8nd»  wkleht  aaraatidB^^|^  the  hmer  decUviqr, 


the  new  islandi,  which  rise  out  of  this  reef,  aitd  are  Poiyneui. 
gradually  united  into  one  island,  having  ia  ita  < 
tre  a  salt  water  lake*  that  alternatelj  growe  np  bf 
a  silent  «nd  slow  pujg^eM,  till  what  Was  «t  fliat  n 

chain  of  iilet%  hat  beetnae  oae  eooBoeted  mm  of 
land.  HieptogfeM  tewardanatete  fitfordwbaM- 
tetion  of  man  ia  thoe  dtaciibed  by  Chamiwo  t — 

"  As  soon  as  it  has  reached  such  a  height,  ttmt  it 
remains  almost  dry  at  low  water,  at  the  time  of  ebb. 
the  corals  leave  olfbuihling  higher  :  sea-hhell.-,  frng- 
moius  of  coral,  sea-hedgehog  sJjells,  and  tlieir 
broken  off  prickles,  are  united  by  tiie  burning  sun, 
through  the  medium  of  the  cementing  calcareous 
sand,  which  has  arisen  from  the  pulverization  of  the 
ebove>roentioned  shells  into  one  whole  or  solid  stone, 
whicbi  strengthened  by  the  condooal  throwing  up  of 
new  aieteriaia,  giadually  iocreaaaa  in  ihidmeH,  till 
it  ait  laat  bcewBca  ao  high,  that  It  is  eovefed  only 
dnriog  some  seasons  of  the  year  by  ihe  high  tidcb. 
The  heat  of  the  sun  so  penetrates  ttu:  mus.s  of  »tone 
when  it  is  dry,  that  it  (.phts  in  many  places,  and 
briviks  olT  in  llakes.  Tliese  flakes,  to  separated,  arc 
raised  otie  upon  another  l)y  the  wave*  at  the  time  of 
high  water.  The  always  active  surf  throws  blocks 
of  coral  (frequently  of  a  fathom  in  length,  and  three 
or  four  foat  thick)  and  shells  of  marine  animals  be* 
tween  and  Upon  the  foundation  stones ;  afker  tbia, 
the  caleaieena  aand  liea  nndiatuibed,  end  oAte  to 
theeooda  of  tieea  end  plenty,  caat  apen  it  by  tite 
wavaib  n  aoil  upon  which  they  tepidly  grow,  to  over- 
shadow itt  daasting  white  surface.  Entire  trunks  of 
tree?,  iivhiih  are  carried  by  tlie  rivers  from  Other 
CDuntriL!.  and  islands,  find  liere,  .it  length,  a  resting 
place,  after  their  long  wanderings:  with  these  come 
some  small  animals,  such  as  laards  and  insecti,  as 
the  first  inhabitants.  Even  before  the  trees  form  a 
wood,  the  real  sea-birds  nestle  there ;  strayed  land- 
birds  take  refuge  in  the  buahes;  and,  at  a  much 
later  period,  when  the  work  has  been  long  aiaoB 
completed*  maa  aiao  eppean,  bnOds  hit  bat  on  the 
fminul  aeO,  ftmed  by  the  corruption  of  the  Jcavce 
of  the  tieea,  end  calls  binMelf  lord  aod  pfOprJetor  of 


In  the  Southerx  llESft^i'itEHr. 

1.  The  FriendJ^  Itlands. — The  Tr lendly  Ulands,  Friendly 
among  which  may  also  be  included  the  Feejee  Ulands,  Idaate  ■ 
were  first  discovered  by  Abel  Jansen  Tasman  in  1643, 
to  three  of  which  he  gave  the  name*  of  Amsterdam, 
Middkburgb,  aod  llotterdam.  The  first  of  these  ia> 
lands  ia  that  which  waa  afterwwda  visited  by  Captain 
Cook,  Bad  described  by  bint  nodw  the  aane  of  Ton- 
gatnboo  t  more  properly,  as  we  iince  leara  from  Mr 
M  i  i  'r  er,  7o'i;5«,  the  annexed  word  TafiLtxi,  so  exten- 
si  vlI  v  used  throughout  Tolyneiia,  being  expressive  on- 
ly of  its  sacred  character.  I'rom  the  inhabitants  of  this 
iiJand  Tasman  received  yums,  cocoa-nuts,  bananas, 
ho|;s,  and  fowls,  in  exchange  fur  iron,  nails,  beads, 
and  pieces  of  linen,  i'bey  had  also  plenty  of  sugar- 
canes.  Women  as  well  as  men  swam  off  to  the  ship, 
and  it  waa  ol»»mcd  that  ell  the  eider  dames  had  the 
litde  linger  ef  1»otb  hende  cot  eft  but  the  vouag 
weoMB  hnd  oat.  Hmj  were  raund  the  middhi  • 
eemiof  of  ntat-iroik,  which  leadiad  down  t»  Ikair 
If  the      afdw  bed/ Baked..  Mana  tf  the 


Digitizeo  by 


S88 


POLYNESIA. 


PeiysMb.  men  would  taste  wine,  and  tliey  were  ignorajit  of  the 
^^^^^^  use  of  tobacco ;  they  had  no  arms  of  any  kind,  vrhich 
led  Taaman  to  coivclude  that  they  lived  in  perpetual 
pence  and  friendship. 
Pradna  ct     TaaoiaD  next  toudi«d    AninoiBooka,  or,  at  he 
t).r  iJund,,  called  H,  AnkndMi  Utod,  hi  rtn  hope  of  meeting 
uoot  fi^^  bttter.  water  than  on  the  fint,  wbon  it  WM  bad 
and  scantf.  On  landing,  they  perceived  tooie  itxty 
or  seventy  persons  silting  (juietly  on  the  fhorc,  who 
had  no  arms  of  any  kind,  and  appeared  to  be  a  harm- 
less and  peaceable  people.    There  were,  I.esideg, 
many  women  and  children,  the  Ibnuer  clothed  like 
tkote  on  AitoKterdani  Island,  but  they  were  of  a  larger 
ifeMi,  Mid  as  strong  ill  thtu  twdiea  ami  limba  m  tba 
men.  The  party  #iiriio«ntoapieee«C  IMhmMcr 
not  a  mile  from  the  shore,  about  a  quarter  of  a  mile 
in  circumference,  and  about  a  musket-shot  from  the 
north  side  of  the  island,  where  there  was  a  pood 
sandy  bay.    Here  they  watered  thi  ir  shipf,  and  re- 
ceived abundance  of  provisionR,  the  ssnie  in  kind  as 
those  of  the  other  island.    The  inhabitants  are  de- 
scribed as  b^g  great  thieves,  but  very  friendly. 
TIm;  have  tann  vamla  iritk  masts,  sails,  and  oui» 
riggers, ai  wellat  canoes  lad on  going  into tlw i» 
tcrior  of  the  island  it  was  observed  that  all  their 
plautaiioiu  were  laid  out  in  neat  and  regular  order. 
"  In  onr  walk,"  say  s  Tasman,  "  we  saw  screral  piece* 
of  cultivated  ground  or  gardens,  where  the  beds  were 
regularly  laid  out  into  squares,  and  planted  with  dif- 
ftrent  plants  and  fnuta;  bananaa  and  other  trees 
flaeed  in  stmi^lit  liiMa»iili{eh  nade  a  pleasant  show, 
•ad  kpcead  round  about  a  rery  agreeable  and  flab 
odour;  io  Vbat  among  the^e  ]>eople,  who  bare  ibto 
foiin  of  the  human  Kpetics,  but  no  human  manners, 
you  may  see  traces  of  reasnn  and  understanding.*' 
He  says  they  have  no  re!if,'i.iii,  no  idols,  rt  l)c>,  or 
priests ;  but  Ihal  tlity  Imvt:  ilieir  f*uper«titiouK,  as  a 
man  was  seen  to  lake  up  a  wuter-snake,  which,  after 
pladqg  it  respectfully  upon  his  head,  he  threw  back 
IdIo  Aa  water.  Indeed,  they  seem  averse  from  hurt- 
fag  aiBj  diiqg  that  has  life,  for  though  the  ilea  are 
munerom  aad  troaUeaome,  they      Ml  Ml  llktm, 
and  one  of  the  princij  al  {j.    II  was  offended  on  pen. 
ceiving  the  »te«r«n!iia  kill  u  tiy,  though  accidentally. 
Captain  Cook  bears  testimony  to  the  beauty  and  tcr- 
tility  of  the  Tonga  blanda.   "  There  was  not,"  says 
ibit  eddnated  aaaai   oa  fadi  af  tHHie  ground ;  the 
tedb  occupied  no  nors  apace  dun  was  absolutely 
aeeeatary ;  the  ffenoea  did  not  talce  np  above  tdtit 
fadies  each,  and  even  this  was  not  wholly  lost,  for 
la  many  were  planted  some  useful  trees  or  plants. 
It  was  everywhere  the  same  ;  chanj^e  of  place  ah  1 1  i 
not  the  scene ;  nature,  aasisted  by  a  little  art,  no- 
where appears  in  more  fplendoer  than  here."  The 
mbaionaries,  too,  in  17D7,  found  these  islands  in  at 
a  state  of  cultivatitm  and  boaatjf  at  thejFapk 
peered  to  Tasman  aad  to  Cook. 

A  woefbl  diflbrenea  In  AmrtteaeeaMe  haMla,  ae> 
cording  to  Mr  Mariner,  has  taken  place  «?nce  the 
visits  m  these  Europeans.  In  1799  a  revolation  took 
place,  and  from  that  time  bloody  wars  and  most  sa- 
vage slawf;hlcr  have  desolated  thc^e  beautiful  islands. 
They  first  commenced,  as  it  y,  in  1  Lppean",  by  amost 
atrocious  cavaget  in  whom  the  king^  jpowet  wai 
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cruelties  on  his  sub^laibnt  seised  upon  the  sacred 
or  ecclesiastical  power,  which  bad  always,  as  in  Ja- 
pan, been  kept  separate  from  the  secular  ana.  The 
sacred  spell  being  tliua  broken,  which  rested  soleiv 
on  public  opinion,  a  complete  revolution  foUoirai^ 
and  from  that  hour  these  oncv  huppy  is' 
bees  (beMDBM  of  iianghtar«  fiuuiie,  and 
cica  of  horror  aad  ■usott.  ^fft  nrast  iiot«  hewaforf 

S"vo  implicit  credit  to  all  that  ha.«  f  i  .  11  tntf  rl  by  Dr 
artin,  the  writer  of  Mariner's  accu ant  ui  ihetc  is- 
lands, but  rathiT  r.n  s.'.i'.  )■  it  ;i  rtin^annc  exaggera- 
tion of  facts  and  descriptions  iiun.tr  to  that  ol^  the 
Pellew  Islaada  by  Mr  Keais.  T  t  re  are  shades  vt 
difetaBCe  merely  between  the  inhabituta  of  thOM 
aad  of  the  neighbouring  islands. 

2.  Navigator't  hhaub^lo  the  north  east  of  tha 
Feejee,  Tonga,  or  Friendly  Islaada,  are  sitaaled 
the  Baumun  or  Navigator's  Islands.  The  first  MHae 
was  given  to  them  after  Captain  Bauman,  of  the 
Teiohoven,  by  Jacob  Uogirtwcin,  by  whom  they 
were  discovered  in  IViiS;  the  latter  name  was  con- 
ferred by  Bougainville,  who  passed  them  in  1768. 
I*  Fkrooae  Unewiaa  visited  these  ialaad^  Md  ia  of 
opfarfeothat  diey  ai«  net  the  aane  ai  BaaaMB*! 
land*,  because  their  geographical  position  does  not 
agree  with  that  assigned  to  them  by  RoggewelB. 
Hurney,  however,  has  no  doubt  that  they  are  identi- 
cal, the  only  difterencc  being  In  their  supposed  lon- 
gitude, which,  in  the  time  of  Roggcwein,  was  fro* 
quently  set  down  erroneiiusly  by  several  dcgreee. 

These  islands  form  an  archipelago,  consistine  of  DaseripiiMi 
ten  in  number,  accordiBato  I*  JBeroiM^  of  wnioh  or  the  la. 
Memina,  Oyolava,  and  Rda,  ara  Hie  hagMt  aad  *^ 
*iost  hcautilul.    The  parallel  of  14"  rnath  latitode^ 
and  the  meridian  of  190",  pass  throiJi;li  the  centre  of 
the  group.    They  are  said  by  La  I'crdi.je  to  be  vol- 
canic,  but  surrounded  by  coral  reefs.  Koggewetn 
describes  the  hills  and  valleys  as  afbrding  a  de> 
lighlfal  prospect.    The  Badvee  eaaio  off  io  honk 
neatly  made  and  aar«ad|  trbighig  fiil^ 
and  luteins.   They  are  said  to  have  white 
but  tanned  by  tbe  sun,  gentle  in  their  manners  to  - 
wards  each  other,  lively  and  good  humoured  ;  their 
bodies  were  neither  painted  nor  marked,  and  they 
were  clothed  from  the  waist  downwards;  the  cult^ 
vaied  grounds  were  atl  enclosed,  and,  in  short,  they 
arc  described  by  the  writer  of  Roggewein's  voyage 
at  the  most  dsBiatd  and  haaait  peania  ifaay  Iiad 
mtwithaBMmgtheUMldiof  theleaaSea.  W» 
may  conclude,  indeed,  iVom  his  account,  tint  they 
were  equally  well  cultivated,  and  the  iniiabitants 
fqttaily  mild  alid  pa|KMMB frith  thioih  4if  ti^  iWni* 

ly  Islands. 

Very  ditlercnt,  however,  is  the  account  given  of   

them  by  La  Perouse.  Ferocious  in  the  highest  de-  UUoSa. 
^ree,  he  describee  them  as  utteriy  destitute  of  gra* 
ikade  aad  cveky  good  moral  fediiig  }  that  a  look  of 
^Mahi  it  atkaSped  nn  aN  tbifr  maaienaneea,  aai 
that  they  are  eternally  fighting  with  adh  otherv  so 
tliat  their  bodies  are  covered  with  scars  wcasioncd 
by  the  blows  of  club-i.  Tall  in  Stature,  tin  ii  hmba 
are  of  colossal  proportions;  and  their  bodies  are 
tattooed  to  such  a  degree  as  to  make  Uteia  appear 


cUahed^  tboitth  thejr  hanre  oaly  a  giidla  ofaiawaaii 
taaad  jji^b  fato»tiftidt  mihii  ia4l»  Imo.  Tko 
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Pnlymrii  tize  of  tbe  women  corretpoode  with  that  of  tbe  men, 
^'     ^  ^        their  whole  behaviour  in  represented  aa  highly 
ladMCnt  au<i  di«guMiJQg.    'i'hey  had  no  desire  for 

at  praforria^  tlmt  ora  iiAmw  and  o«ber  tools 
a  «r  iMMk*  Thaw  Jmta  wtn  mada  with  great 
ntoety,  and  all  their  wood<werk  «aa  hig^lf  poUmad 
and  cwved.  Their  matting  and  doth  were  wcaad 
ingly  bcautiral  :  tin:  latter  woven  will)  thread  made 
frjra  thi!  netLif,  iind  a  gpccica  of  Hax.  The  sails  of 
their  l>oats  or  csnocs  were  nu  11  of  this  cloth.  The 
•  islaads  are  so  intersected  wiih  cy^ekn,  that  tliey 
travel  from  place  to  place  glnioM  universally  in 
canoes,  which  hate  outriggers  to  prevent  ibeoj  over- 
setting. 

Fniiiiij.  All  the  islands  ware  dotlied  with  trees  up  to  the 
.very  suiBaut  of  tba  hiUt^  MMV  of  them  ladeo  with 
fniii.  Tlw  tillam  an  imgad  along  tha  maqpn  of 
Um  MtaMMwIitdiftUflvm  tbe  aaooBtais*,  and  ara 


balk  ia  tha  aidtt  af  gfswaa  of  caeaa, 

and  other  fruit  trees  conmnn  to  the  Soiuli  Sea 

islands.  The  sm.xjJ:-  a!).ii.r.d  wii!)  »  I!. J  ^Ijemv-  and 
tQrUc  uovtif.,  M,;jii:i!  iir,-  tjiutil  l.v  u.L  natives,  and 
kept  about  tlieir  uci.-.:  -,  in  Hock*  of  many  hundreds. 
Sogar-canu  grows  abundantly  nnd  witliout  culture. 
Their  animals  are  p'gSt  dogs,  iind  the  domestic  fowl; 
these  and  the  fish,  which  tfa«y  catch  with  great  ex- 
pertneas,  afford  them  an  abundant  supply  of  food. 
.  3.  Society  Itlandi. — The  gnt  aoaount  of  theaa 
itiandii  is  given  in  the  voyage  of  Jacob  RoggeweiB« 
nhvtoaaliedatUliateain  theycwlTSS ;  atteaatitk 
aaifjatjluiad  bj  Banwy  on  probable  ground*,  that  tba 
Vafqukkbiag  or  Recreation  Island  of  that  navigator 
b  tha  aaise.  On  sending  0  boat  on  shore,  the  inha- 
bitants assem '5 1'.cl  CM  tlie  bfjch,  a;jJadvanoed  into  the 
water  armed  M-ith  iances  to  uppu&u  their  landing.  The 
Hollanders  fired  upon  thctn,  and  having  di«penied 
them,  landed  on  tbe  beach,  and  the  tohai»iunt«  re- 
turned in  0  friendly  manner,  and  brought  them 
oocoa^uta  and  other  articles  of  food.  The  Holland- 
art  than  advaaoed  up  a  valley  towards  the  moon- 
taint,  botaoaM  Ihonatada  of  the  natiTat  caaiiof  out 
af  tbe  glaat  and  owioeib  nada  dgnt  to  than  te 
return.  The  Hollanders,  however,  paid  no  regard 
but  proceeded,  upon  which  showers  of  stones  were 
hurled  at  them,  by  which  some  were  killed  snd 
Others  wrminded.  Ihese  volleys  were  answered  by 
a  diiicharge  of  musketry,  which  killed  many  of  the 
islunders,  who,  nevertficlpss,  continued  the  action, 
and  linally  drove  the  Dulclimen  into  their  boats. 
Many  of  the  latter  subsequently  dieti  uf  tbe  wounds 
the^  had  received  in  consequence  of  ilie  bad  state  of 
their  constitutions,  being  severely  affected  with  tbe 


Captain  Cook  visited  thtaa  iaiaada  m  ]74B!»  and 
again  in  I777«  They  coasiit  of  ais  m  aumbar  (be* 
side<  Fmall  coral  islets),  whose  names  are  Ulietea 
and  Otaha  (both  encompaaaed  by  the  same  coral 
reef),  Hualuj  <  Holnbola,  Tubai,  and  Maurua. 
They  extend  from  about  16°  to  17'  south  latitude, 
and  from  151°  to  ir.i"  west  longitude.  T'  e  1  1  [  ite, 
the  productions,  and  tlie  inhabitant*,  resemble  so 
nearly  thoae  of  Olaheite,  that  the  same  description 
will  apply  to  both.  T^e  surfaces  of  all  the  iiiands 
are  uneven  and  hilly,  but  not  niountaii>ou«,  and  tba 
hiMa  are  finaljr  wooded.  The  inbabitaai%  like  then 
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of  the  Navigator's  Islands,  are  generally  of  a  larger  Poljimm. 
stature  than  the  Otaheitans.    The  late  Sir  Joseph 
Banks  measured  one  of  the  natives  of  Huaheine, 
and  found  hioi  to  ho  ais  Ami  thrae  inchet  and  a  lialf 
in  heighti  aad  Ibe  wanaD  m  daacribad  aa  generall/ 
anon  napdaeata  aad  taaiawhif  fidvar  than  thoae  of 
Olriieitei    Botabob  diflSers  from  the  rest  of  tbe  ■ 
islands  by  having  a  lof^y  double  peaked  mountain 
near  its  centre,  apparently  volcanic.     In  Ulietea 
there  i»  &  large  morai,  in  which  a  number  of  jaw- 
bones  are  kept  ns  trophien  of  war.     The  coral  rce& 
which    every  where  nurround  lhe«e  islands  form 
numerous  sale  and  commodious  harbours  for  ship- 
ping, and  refreibmonts  of  hogs,  fowU,  plantains, 
cocoe-nms,  and  yams,  are  generally  to  be  liad  in 
great  abundance. 
4.  Tie  6«oi«Mis  /i^andi»  mck^  Otaheite,  <$«.^<^^ 
'  B  ia  ne  eblaf  Uaad  of  ina  vast  group,!  " 
^  b  over  fifteea  dagtaet  of  longitude,  in 
die  £rectioD  of  south-east.    Tbe  extreme  point 
is  Pitcaim'j  hiand,  lately  become  interesting  on 
account  of  the  discovery  of  the  descendants  of  the 
mutineer  Christian  and  some  of  his  associates.  The 
natives  of  this  vast  chain  of  islands,  and  particularly 
of  Otaheite,  may  probably  be  considered  as  the  most 
civilised,  but,  at  tbe  same  time,  the  most  teacoal 
people  io  all  Polynesia.    It  was  first  discoveicd  bjr 
Quires,  in  1606,  aad  veoaivad  ftagn  bin  tba  naoM  of 
Sngiitaria.  The  raliiwa  veeaJved  dw  abraagen  with 
gnat  Undwat^  gaw  theni  cocoa-nuta  aad  olhar 
fniita,  and  a  geoaral  falerchangc  of  clfilllln  aod 
presents  soon  took  place.    This  good  under»tat]diog 
remained  uninterrupted,  and  the  Spaniards,  fur  once, 
left  the  island  without  having  qiiarrelleil  v,  u!.  the  in> 
habitants.    In  their  zeal,  however,  they  committed 
an  act  which,  if  discovered,  might  have  been  attend, 
ed  with  uapkaaaat  circumstances.    The  place  at 
which  their  nntJaadad  ma  uninhabited,  but  in  pasa- 
ing  through  a  wood  they  discovered  a  Meraij  in 
which  they  concluded  "  the  enemy  of  maabiad  ra* 
tidadi"  and  uader  ihia  iBpniaioa,  oit  dam  a  Ina^ 
iriiiob  Ibtv  fdimd  iato  a  enaa,  and  plaotad  ia  the 
midst  of  the  sacred  building. 

In  1765,  Commodore  Byron  discovered  two  lo<r 
iiilnnds  to  the  northward  of  Otaheite,  which,  in  ho- 
nour of  hit  Majesty,  be  named  George'-i  Islands,  one 

of  which,  afterwards    visited   l)y   '  '   is  called 

Tiookf.i ;  ihe  natives  of  these  isiauds  were  very 
dark  coloured,  robust,  and  apparently  ferocious; 
their  bodies  were  marked  with  the  figure  of  a  fish. 

In  1767,  Captain  Wailia  touched  at  Otabeil^  and 
went  thro«^  tbe  ceremony  of  taking  poaaesslon  of 
the  iaiand  la  the  name  of  his  Sovereign ;  but  the 
ftig  wn  naiand  I7  the  aatien  hi  the  aigbb  Va» 
rieua  tqaabbha  oecumd  batwaaa  die  ■niwan  aad 
tbe  natives,  who,  however,  behaved  on  the  whole 
with  great  kindneas  and  hospitality.  Most  of  the 
quarrels  were  owing  to  the  licentious  intercourse  of 
the  seamen  with  tbe  native  women.  In  i76^>  M>  da 
Bougainville  visited  Otaheite, aiid  was  moUhospitably 
received ;  in  return  for  which,  several  murders  were 
committed  by  the  French  seanwn.  Captain  (then 
Lieutenant)  Cook  anchored  in  MaUvai  Bay  in  April 
1769.  It  is  from  this  and  bia  several  subsequent 
vitit%  iflfadMr  inlh  a  mitiinaaiy  wgrage  ia  Ike  th^ 
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vajne^  Duff,  comnuukded  by  CapUin  Wiltooi  I796«>l7t6» 

'that  Otaheite  is  so  well  known  to  us. 

Tlic  island  consists  of  two  peDinsoias,  coi 
bjr  a  knr  iathoMiB,  about  three  mile*  ia  widtb« 
cd  wUi  bnuhwood.  The  hrger,  Otahoita  NoWti  is 
about  ninety  miles  in  circumference,  and  nearly  cir* 
cular  the  smaller,  Tiaraboo,  is  about  thirty  miles ; 
llic  wliole  nearly  surrounded  by  a  low  bolt  of  land, 
from  «t  furluiig  la  a  mile  in  widili,  wbicb  ii*  proiangctl 
by  a  gradual  rise  to  the  valleys  which  run  up  to  the 
foot  of  the  lofty  central  mountain.  These  valleys 
■od  their  intermediate  ridge*  are  beautiful,  clothed 
with  a  great  variety  of  treea  ta  their  vary  •unmiu; 
ia  Ibe  nlleys  are  mostly  net  with  dear  atnaina  of 
water,  which,  in  the  rainy  season,  become  mouatdtt* 
toneata.  The  i»land  being  surrounded  with  ooral 
reefs,  is  dang  r  to  approach,  and  the  only  safL' 
harbour  i»  ili  it  t  Matavni,  on  the  northern  side,  in 
aiitLi  lr  17  i  s.  lonp^iiuJe  U'j"  i:3'W.  This  too  is 
not  free  fruu  danger,  from  December  to  March.  The 
clinoale  is  delightful,  the  thermometer  seldom  rising 
above  SOP  in  Mnamer,  and  ranging  §nm  68"  to  7^" 
in  winter. 

The  island  is  ao  fertile  as  to  produce  every  thit^g 
in  abundance,  and  without  toil,  for  the  sustenance 
of  man.  The  brefld*fruit  U  ht  re  superior  to  thai 
which  grows  on  the  other  iitlands.  The  fruit  otibrtU 
them  a  mo^t  nutritive  food,  cither  for  present  use,  or 
made  into  a  paste  called  mahie,  which  will  keep  till 
the  following  season  ;  the  trunit  Wppliea  them  with 
timbor  for  their  buiidinga  nod  oaaoet :  it  exndea  a 
gum,  which  aervet  for  pitoh,  and  from  the  ianar 
bade  it  imniilhBtmfed  a  mbaiaatial  doiii.  They 
reckon  no  leas  than  thii^  varietiet  of  thia  most  use* 
ful  True,  v.'iicli,  with  the  different  exposures  to  the 
iraiic  vviiiiii,  anil  iln-  difference  of  elevation  above 
the  sea,  uffoni  l  j  li  *  natives  a  bread-fruit  harrest 
at  almost  ail  seasons  of  tlie  year,  'i'be  cocoa*nut, 
next  to  the  bread-fruit,  supplies  them  with  meat, 
drink,  cloth,  and  oil.  Of  plantaina,  they  reckon  fif> 
Moa  diSsrent  sorts.  Yams  and  aweet  potatoet^  tar* 
cvtaat  of  diflerant  kinda,  and  various  odier  edible 
roots  and  fVuitt,  are  meat  abundantly  produced;  to 
«hii  h  ( iir  n  i^slociarics  have  added  the  pioe<appIe, 
liie  grape,  and  Viirious  culinary  vegetables  of  Eu- 
rope; but  the  naturai  nm,!  >,juiiiriirir,iu;  [ i ro iJ iu_ \i uii s 
of  the  soil,  and  the  coD^cqucnt  indolence  ul  the  peo- 
ple, are  tmfavourable  to  their  success. 

The  animals  found  on  the  island  are  hogs,  dogs, 
and  rats.  Several  attempts  luve  been  made  to  in« 
trodtwe  tha  bane  aad  hocaad  cattlak  a' 
coats,  imt  wiiboot  sneeess.  The  latter  are  to  db- 
uked  for  their  sracll  antl  thp  migchief  tf.i  y  diil  to 
their  plantations,  that  ilicy  drove  them  aiu  the 
miiujitjLji-,,  ut.i  re  ftiL'v  ru;.  wild.  The  breed  of  cats 
tim  iiucccedeii,  and  fouiiti  to  be  extremely  useful ; 
and  rabbits  have  been  introduced,  but  we  know  not 
with  what  success.  Common  poultry  are  abundant, 
and  the  woods  supply  vast  quantities  of  wild  pigeons 
and  pamMa.  The  tnnie-bicd  builds  its  nest  in  the* 
sloap  dlAr,  aad  as  Ibeir  loaig  ftalben  ate  highly  vs. 
lued,  they  are  taken  oa  the  neat  by  lowering  down 
a  man  seated  acroaa  a  stick,  by  a  rope,  to  the  depth 
cif  ttiirty  or  rnrly  fat'nomi;  in  which  sifuain.n,  by 

neaos  of  a  loog  pole,  be  swings  himself  from  side  to 


side,  examining  all  the  holes  as  he  descends,  in  or>  fttjnmtk. 
der  to  telle  the  bird  on  ber  nost.  The  shorn  abound^  y 
with  sea  fowl,  aad  the  sea  with  exculU-nt  fish,  which 
they  take  widi  gieat  experlaaia  by  book  and  iue, 
or  by  the  acL  Dolphfaia  are  caugfat  at  a  distanoa 
from  the  ahore*  by  lMutin||  the  hook  with  a  red  or 
artifidal  flying  fish.  Their  fishing-tackle  displays 
the  greatest  ingenuity,  an<i  can  only  be  exceeded  by 
their  skill  in  using  it.  Their  hooks  are  made  of 
pcarUihells,  bone,  and  hard  wood.  The  coast 
abounds  with  /qbsters,  crab«,  and  various  kinds  of 
shell-fish.  ^ 

The  colour  of  the  nsttvea  ia  that  of  olive,  or  i%ht  1 
copper.  The  men  are  above  the  Btiddle  aiae  {  die 
flfaiefit  aloMSt  uotfonalr  tall,.  aMHcalar,  aad  «dl* 
Innbed,  nensorfnf  fl<eoi  live  fieet  nne  inebee  to  snc 
feet  four  inches,  and  continue  healthy  and  vigorous 
to  a  good  old  a^c.  The  women  of  the  upper  ranks 
are  also  tall,  with  limbs  finely  turned.  I'heir  skins 
soft  and  dulicaie  ;  eyes  black,  sparkling,  and  full  of 
expression ;  teeth  beautifidly  white  and  even ;  their 
ludr  jet  Uack,  and  generally  ornamented  with  dowers; 
ia  disir  gait  th«r  at*  firm,  but  easy  and  graceful. 
FhMn  a  easlaai  of  cowyrsssing  the  face  when  iofinUb 
they  ean  aearotly  be  called  beauties ;  yet,  according 
to  the  account  of  r.i;itaii:  ^V:l^^on,  they  posse*';  tc- 
mlaine  graces  in  an  emincDt  degree ;  "  their  fkics.4 
never  bciroj;  ijckened  with  a  scowl,  or  covered  with  a 
cloud  of  euilennesa  or  suspicion."  Tliey  are  arable 
and  engaging ;  mild,  gentle,  and  unaffected ;  cour- 
teous to  each  otlior  and  to  strangers.  The  wbde  of 
the  body  to  the  middfe  of  the  leg  is  clotfaed ;  bat 
tbaraiaaaiognlar  easton.  wiiich  cnnipels  avaman 
to  tmeover  her  dwoUere  and  braasis  in  tlie  preseoee 

of  a  chief,  or  in  passing  a  morai,  or  sacrcci  ])'ace. 
The  lower  clae^c^  have  always  been  desciihed  ah  ex- 
tremely licentious,  but  Captain  Cook  ^ays  they  have 
be«n  much  calumniated.  "  It  is  too  true,"  aay  the 
writers  of  the  Missionary  Voyage,  "  that,  for  tha 
sake  of  gainfa^  our  extraordinary  curiosities,  and  to 
pl^iso  ew  bmiae,  xhay  have  appeared  immodsel  in 
tha  extteiaa.  Tet  they  lay  tha  charga  witoU*  at  aar 
door,  and  say  the  iiUtglisbmen  are  ashamea  at  »»> 
thing,  and  that  we  have  led  them  to  p  jblic  acta  of 
indecency  never  before  practised  un.Ling  t.iicmselves." 
It  nu.st  Iji:  ijun>if(. il,  li,nv..vt.r,  tiiiu  tlic  most  aban- 
doned conduct  is  freely  indulged  by  the  women  of 
the  Arreoy  society,  who,  to  the  crime  of  unbounded 
licaatioasness,  add  that  of  murdering  their  childrea 
tba  aaaasent  they  are  bom.  In  recent  accounts, 
it  ia  elated,  tiut  tiua  iMwcilda  otaoliea  bM 
beaa  aboliihed,  andthatCiiriiihinity  bfoaUagata* 
pid  progress  among  the«e  intcrc&tir.c;  i=ljndera. 

As  wives,  the  Otaheitan  women  iirt  tenderly  nffcc* 
tionatc  to  ll)cir  husbands  and  cliiiJrLH,  iiurMiit'  and 
attending  the  latter  witlj  liie  utmost  care-  They 
never,  on  any  occasion,  strike  a  child.  A  melan- 
choly instance  of  the  fidelity  and  affection  of  one  of 
these  women  is  given  in  the  Mittionarj/  Vqgtgtk 
**  Tha  histoty  of  Pegiff  Stewart  natfcs  a  tcnderaasa 
of  bout  llkat  liever  wtil  be  beard  wiiboat  eoaotioa. 
She  was  daughter  of  a  chief,  and  taken  for  his  wife 
by  Mr  Stewart,  one  of  the  unhappy  mutineers  (of  the 
Liounty';-  Tlify  had  lived  with  the  old  rli;ci"  in  tha 
oHMt  tender  tute  of  eadeanneot ;  a  beautiful  little 
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MjTBMU.  giri  had  Iwen  the  firuit  of  their  union,  and  wa?  at  the 
'Emit  when  the  Pkndora  arrived,  eclzed  the  crimi- 
mIs,  and  «ecured  them  in  irons  on  board  the  thip. 
Frantic  with  grief,  the  unhappy  Peggy  flew  with  her 
infant  in  a  canoe  to  the  arms  of  her  husband,  ine 
interTic«  w  uv  so  affecting  and  afiSicting,  that  the  oB- 
cers  on  h  iard  were  overwhelmed  with  aaguiw,  *«« 
Stewart  him^etf,  unable  to  bear  the  hMrt-tWWlBg 
scene,  UvQ-'id  she  might  not  be  admitted  agam  on 
board.  Slie  was  separated  from  him  by  *»olenc«, 
and  conveyed  on  shore  in  a  state  of  despair  and  Rnet 
too  big  for  utterance.  Withheld  from  him,  and  for- 
bUdanlO  come  any  more  on  board,  she  sunk  into 
Ihe  iim^  dejection  ;  it  preyed  on  her  vitals,— she 
bttail  wiiih  fcr  food  and  life,— rejoiced  no  more  — 


pTned  under  s  rapid  decay  of  two  inoothf,  aod  feJU 
victim  to  her  feelings,  dying  Uteimllr  Of  a  DIMKB 

The  OlaheiUns  arc  generous  CTMta  a  IWtt  tj"^ 
aeera  to  be  utterly  unable  to  rt  si^*t  iroportoniua»j  lltttt 
always  ready  to  share  their  last  morsel  wrai  tatnT 
neighbours.  Poverty  is  no  reproach,  butaflluence 
witb  covetousness  brings  contempt  on  the  owner. 
Sbontd  any  one,  indeed,  refuse  to  share  h  |  r  ,;iLrty 
in  caMi  of  distress,  the  chances  are  that  it  wili  be  de- 
ttrarad.  and  his  house  pulled  down  over  his  head. 
Tha  oOoa  of  kiag  la  btfcdilary  in  one  famdy  ;  the 
chieftrttemble oar  amaent  barons;  nnJor  them  are 
the  vassals,  and  below  them  the  ri/Wn*.  or  labourers. 
The  king  and  queen  enjoy  many  priviiefH.  "^^^ 
which  h.  to  be  carried  about  tttxj  wheW  «■  •aura 
shoulders:  an  I  the  reason  of  thw fa,  that  wfcatafCt 
soil  they  tread  upon  bcco.-ne?  sacred,  and  beloy  <0 
them:  so  also,  if  they  enter  a  house,  it  is  rcooertd 
sacred,  and  becomes  their  property.  Tliuir  domes- 
tka  and  attendants  are  also  r.in,  or  sacred,  and  for 
ttiaviag,  plunder,  and  all  manner  of  licentioniBfgt, 
Ihw  arc  Mid  to  be  the  worst  on  the  island. 

U  the  MUtkmar^  youage  is  given  an  account  of 
tba  aaiemaDy  af  iimatiDK  the  neir  nvareigii  with 
tberoyd  man,  whao  aadi  dkiaf  of  tha  idand,  amainit. 
tag  to  neiirly  one  hundred,  briaM  aoa,  two,  or  Arte 
human  victims,  to  offer  up  on  tba  OOCaiiOR.  They 
arc  brnughl  before  the  sovereign  in  a  liMaM  al»t*, 
having  first  been  stoned  to  death,  or  knocked  on  the 
bead  with  clubs.    From  each  of  these  victirns  the 
priest  scoops  nut  an  eye,  and  presents  it  to  ibc  king  o;i 
a  plantain-ieaf,  and  the  bodiea  are  then  carried  away 
and  interred  in  the  Morai.    The  reason  assigned  for 
diis  oblation  is,  that  the  head  being  accounted  sa- 
«nd,  and  the  eye  the  most  precious  part,  it  is  prc- 
aealad  la  As  king  as  the  head  and  ere  of  the  people. 
Duriag  Ihe  jweacntation  the  king  holds  his  mouth 
open,  at  }f  devouring  it,  whereby  it  is  imagined  he 
receives  additional  wiidoai  aad  djacanunant.  Tba 
royal  maro,  and  the  lamd  eaaoea  wUa  broDght 
the  human  sacrifices,  arc  then  deposited  Id  ihaMo* 
rai.    A  series  of  feasts  then  begin,  whidt  eoothnia 
for  two  months.    These  abominable  rites,  if  not  en- 
tirely abolished,  have,  in  a  great  degree,  ceased  by 
the  influence  of  the  missionaries. 

In  their  language  and  their  deities  may  be  traced 
.their  Hindoo  origin;  and,  though  their  religion  is  a 
tiane  of  nnaiatitkMW  and  brutal  oetomoaies,  they 
■  to  iMr  Batomt  with  — 


and  inattention.  Captain  Cook  testifies  to  the  de- 
corous conduct  of  ail  Otaheitan  on  such  occasions: 
"  He  is  all  devotion, — he  approaches  the  place  of 
worship  with  reverential  awe, — uncovers  when  be 
treads  on  sacred  ground,  and  prays  with  a  ferrour 
that  would  do  honour  to  a  better  profeaaioo." 

On  tha  vbala^  tba  OiahdtaBa  an  sot  odk  tfte 
awat  adtMHecd  in  draiiBtion,  bat  bhabit  the  Alrrat 
and  aeal  fbltHe  Wandof  Polynesia.  Taking  into  ac- 
count, aa  Captahi  Wilton  says,  its  amenity,  the  salu- 
brity of  the  climate,  the  plenty  of  fine  water,  spon- 
taneoui  producuous  of  (he  earth,  the  ricli  and  most 
romantically  picturesque  n])pear,incc- of  the  country, 
"  he  felt  the  justice  of  the  title  given  to  Otaheite  by 
one  of  (he  navigators,  as  the  '  Queen  of  Islands.  ' 
The  latest  accounts  received  from  the  missioDariei 
are  most  ^ratifyin^.  One  of  them  ti  us  conetndMi  • 
"  Public  immdnlitjr,druDkennrt*,and  profane  awear* 
fag^  an  nnluBwn  hoe.  All  their  former  sporu  and 
aaaiBaanetttaafocaai||ilaMl/ (hit  down.  Their  aioraw 
are  aioioft  all  demoariiad,  and  many  of  them  con* 
pletely  obliterated ;  and  it  is  n  singutar  fact,  that 
chapels  now  occupy  the  vcrj'  ground  on  which  many 
of  them  stood." 

With  such  a  people  is  the  i.orth-wcstern  cxtxemi- 
ty  of  the  large  group  of  island?,  and  the  intcreiting 
offspring  of  the  mutineers  of  the  Bounty,  who  sliu 
pre'ervc  their  religion*  habits  and  purity  of  manners, 
on  the  small  inland  of  Fitcaim,  at  the  opposite  extre« 
mity,  a  hope  may  be  indulged  that,  in  the  course  of 
half  •  century,  civilisation  will  bnve  made  a  rapid 
progreM,  not  only  throughout  Ilia  Fkjendlj»  Sodaty, 
Mid  Khw  Oeorgc  Islandi^  but  over  «  my  oenaidafw 
abla  poraoB  of  Polynetie. 

5.  The  Mnrquna.1 — This  cluster  ofliTande  was  dii-  Ths  I 
covered  by  .Mviirode  Mcndatia  in  lar'."),  and  named  V*** 
by  him  Lb-s  Marquesas  de  Mendo9a,  in  honour  of  ihe 
Viceroy  of  Peru.  Fouronlyare  described  bv  Quirosthe 
;i:li:t,  i  riiJirthe  names  of  Ln  Dominica,  Sants  Chris- 
tina,  ^..n  Pedro,  and  1/3  Mailnlcna.  The  Spaniards 
aaehored  m  a  port  on  Santa  Cliristino,  to  which  they 
g^ve  the  name  of  Madre  dc  Dio.s,  well  protected  from 
the  trade-wind,  and  which  has  two  excellent  streams  of 
freah  water  flowing  Into  it.  The  people  are  deacribed 
aa  bdng  an  alegant  face*  the  woman  hk  povtfaAv  « 
remarkably  beamAil,  vbiwa  eompteicloni  and  gaaend 
appeanmce  are  said  to  excel  thooe  of  the  woawn  of 
Lima.  TI  ( :r  il-.ss  consisted  of  a  clnth  made  of  the 
lesvce  of  a  p.il;;i  tree,  with  which  ihty  were  covered 
from  the  breast  downwards;  and  so  civilly  disposed 
were  they,  that  a  beautiful  native  woman  seated  her- 
self by  the  side  of  Donna  Isabel,  the  wife  of  Men* 
dana,  and  began  to  fan  her.  But  the  Spaniards,  as 
usual,  found  means  to  quarrel  with  the  natives,  and 
to  drive  them  witb  their  fire-arms  into  the  wooiis. 

Tba  produoe  of  lha  island  was  hogs,  fowls,  fish, 
eeooa-mua,  mwar-oanaa,  plaotaina,  and  tba  bnnd< 
fhtit,  deacrlbaa  for  Ihe  8nt  tuna  by  the  writer  of  iMi 

voyage. 

Sub.spquent  ditcoreriea  have  made  us  nearly  as  DtsMiptis*. 
well  acquainted  with  the  Marquesas  as  nith  Ota- 
heite. Captain  Cook  visited  them  in  177^>  and 
Captain  Wilson  in  1797.  From  these  wc  know  that 
thej  consist  of  eight  islands  in  namber,  besides  some 
■anaHar  Iilaada  le  tba  wtatwafd,  wbicb  being  aaoDb; 
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!><:iyneiui.  an  American  master  of  the  name  of  Ingraliam, 
he  called  them  Waabiagtoo't  Islands.  Thej  had 
previoutiv  Iweo  leeiif  Eowerer,  by  Marchand  io 
1789^  ua  aMjr  tdilj  it  grouped  as  part  of  Um  Miif^ 


I.  Tbeceaueofae  group  may  b« 
in  about  the  latitilie  9*  9v  KHitht  and 

I39f  SC  west. 

The  manners,  the  religious  ceremooi^,  the  nia- 
raii,  and  the  general  appearance  of  the  nativeii,  arc  so 
similar  to  those  of  Otaheite,  that  a  description  of 
them  would  amount  to  little  more  than  a  repetition 
of  what  has  been  said.  They  have  all  the  good  quali- 
tiea  of  the  iMlivea  of  that  island,  and  aiott  of  ibmt 
bad  onea ;  bat  owing  probably  to  s  nunc  reatrictod 
communicatioo  with  atiaagers,  a  greater  diyfn  of 
simplicity  was  obsenrabie  In  their  numnen,  on  the 
first  arrivnl  of  the  missionaries  among  them,  tluin  in 
the  people  of  Otalieite.  Scarcely  had  they  anchor- 
ed in  Ke-ioluliiin  Day  (Madrc  de  Dios),  than  two 
women,  thuugli  dark,  swam  o&'  to  the  shiu,  iu  the 
hope  of  Qietting  a  favourable  reception,  calling  out 
in  a  piteous  toact  when  th«y  found  th^  could  not  b« 
dfaa&tod  «a  bond,  >*  Wtthta£,  mkmtir  We  are 
womeo,  we  afe  wooen.  The  nest  atwniiag  the  vnilt 
waa  repeated,  and  b  tbua  deacribed  in  tbe  Mintm^ 

org  Voyage. 

"  Our  first  visitors  from  the  shore  came  early; 
they  were  seven  bi  . Hi'. iful  \  ung  women,  swimming 
quite  naked,  excei^  t  a  fc'v  green  leaves  tied  round 
&cir  middle ;  they  kept  playing  round  the  ship  for 
tlirce  hours,  calling  /FoAceM/  until  several  of  tbe 
native  men  had  got  oo  board;  one  of  them,  being 
die  chief  of  the  islaiidf^i«q,ueatod  that  hia  airter  nklii 
be  taken  oo  boerd,  which  was  oomptied  with.  8m 
was  of  a  fair  complexion,  inclining  to  a  healthy  yel- 
low, with  a  tint  of  red  in  her  cheek,  was  railier  stout, 
but  pofscssing  such  symmetry  of  features,  a$  did  all 
her  companioni,  that  as  models  for  the  t^taiuary  and 
paititer  liieir  ecjuals  can  seldom  be  found."  Captain 
Wilsoa  says,  that  an  Otaheiun  woman  which  they 
bad  en  lioaid  waa  far  eclipsed  bgr  the  IbuqiWHHi 
woonn;  bat  the  wt*  shocked  tOMO  «  wonin  quite 
iMdied  walking  tbe  decic,  and  threw  oter  ber  •  dren 
of  Otaheitan  doth ;  but  as  for  the  rest  of  these  fe- 
males, the  goats,  it  seems,  soon  btripped  them  of  their 
green  leaves,  and  lefl  them  in  a  state  of  complete 
nudity.  On  shore  the  women  clothe  tbems^ves  in 
decent  habits. 

The  Marqtieians  are  so  far  superior  to  the  Ota- 
heitaaa«  that  thej  sacri6ce  bogii  only  to  their  deities, 
and  neter  OMk  Their  bouaait  canoaat  their  dreao, 
■nd  the  eiil^tioit  of  thdr  land,  are  at  ban  equal  to 
those  of  Otaheite,  and  they  have  none  of  those  infa- 
mous  arreoy  societies.  Captain  Porter  of  the  Ame- 
rican frigate  Essex,  after  brutally  massacring  a  nura- 
der  of  these  people  on  tbe  most  frivolous  pretext, 
charges  them  with  cannibalium,  though,  fre>rn  hia 
own  account,  there  does  not  appear  tbe  sliuhtcst 
ground  for  so  injurious  an  imputation.  To  all  on- 
prejudiced  navigators  they  have  appeared  as  an  ami- 
able people,  entertaining  a  great  respect  for  old  age* 
Ibnd  of  tlieir  children  inatead  of  murdering  them,  as 
M  Otaheite  and  tone  other  islands,  and  living  in 


peace  and  I 
families. 

6.  Eatter  Idand. — This  small  island,  not  30  miici  Euur 
in  ieagtli,  is  only  daaanring  of  notice  firou  iu  solitafj  l*)*^ 
poiitioa,  iu  great  diatanoa  from  aa/f  of  the  iilanda  of 

the  Pacific,  iU  conparatlfe  proximity  to  the  coast 
of  South  America,  ttid  iU  lieiog  inhabited  by  a  race 
of  men  who  differ  no  more  from  the  rest  of  the  Poly- 
nesians than  tliey  do  from  eacli  other ;  having  the 
5amc  language,  the  same  features,  the  same  religioua 
notions,  and  Morals  constructed  as  they  generally 
are  in  other  islands  $  on  tbe  platforms  of  which  U9 
areeted  ahapeleaa  and  nnoouth  auBses  of  8ton«,  ewv> 
«d  in  loabation  of  ibo  hnnaa  bust,  with  nide  iboM 
fiiar  w  five  feet  lem^  oat  «a  inuka  of  tea  «r  tweh* 
flset  in  height.  Kolzebne,  the  last  Tisitor  to  tMa 
island,  looked,  however,  in  vain  for  nr  y  trires  ofthesc 
Statues  on  the  spots  where  they  att;  «J.i.&cribed  by 
Cook  and  La  Peyrouse. 

This  island  is  stippoeed  to  have  been  discovered 
by  the  Buccaneer  Davis  in  1687 ;  though  •eme  havtt 
contended  for  the  Dutch  Admiral  Rocgewein  being 
tbe  discoverer,  who  gave  it  the  name  of  Paaschen,  or 
Beater  lalaod,  hating  firat  seen  it  on  the  day  of  that . 
Sem.  Itt  latltttde  It  5'  tooth,  and  loogittide  109* 
46'  wen 

It  is  not  remarkably  fertile;  few  tree*  are  fuuiid 
oo  it,  and  no  running  stream.  The  native*  are  very 
iodottrious  in  raising  food  for  their  support,  which 
ooosisU  chiefly  of  bananas,  toro-root,  sugar>canes, 
aweet  potatoes,  and  yams.  By  some  navtgatora  Ibef 
are  described  aa  a  very  lavage  people,  by  othemaa  • 
BMldaaMl  amiable  iM«t^^  fiwt  V  tfnt  the&r  Cflo- 
duet  has  ootmapoDded  with  die  treatment  (bey  have 
received  from  strange  visitors.  Thas  their  decided 
hostility  to  Kotzebue,  when  he  attempted  to  land  on 
the  inland,  was  explained  on  his  arrival  at  the  Sand- 
wich Uland^.  An  American  commanding  a  sdioon- 
ei'  called  t)ie  Nancy  from  New  London,  had  observ- 
ed a  vaiit  multitude  of  seals  on  the  shores  of  llie 
small  uninhabited  island  of  Massafuero,  to  the  weiU 
ward  of  Juan  Fefaaadea ;  and  thbkiog  it  aiikjbttttm 
out  aa  excdientapeeulation,  if  aamaUeiteblnhment 
were  formed  on  the  island,  to  carry  on  the  fishing, 
set  about  the  means  of  carrying  tiiis  project  into  ef- 
fect, liis  own  crew  was  but  just  sufficient  to  navi. 
^te  the  vessel,  and  there  being  no  anchorage  oiF  the 
iisliiud,  could  not  be  spared  to  catch  seals.  The  bru- 
tal wretch,  therefore!  proceeded  to  Easter  Island, 
and  landing  at  Ceefa  Bagr.  seized  and  carried  off 
twelve  men  and  ten  women  to  peopte  hia  new  eolooj. 
For  the  flm  three  days  they  were  omfined  in  ir«ea, 
and  were  not  released  till  fairly  out  of  sight  of  land, 
when  the  first  use  they  made  of  their  liberty  was  to 
j  iin|:i  I  vi  rljijiir;!,  clioosing  rather  to  perish  in  the 
wavtji  tlmn  to  carried  away  they  knew  not  whi- 
ther, or  for  what  purpogci  the  women,  who  were  with 
difficulty  restrained  from  following  them,  were  car« 
ried  toMaaiartteto,  Iwt  what  ultimately  became  of 
these  poor  ereatinea  M.  Kotsebue  doce  sot  relate. 
Ko  wonder  then  that  ivehhaiC  and  iBknasanpraetleee 
should  drive  tbe  nathfcaloaGlaofluWtQity  against  all 
foreign  intruden.  (k.) 
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{>«o<.i«in.  Tbb       eomprehoided  nader  tfaii  title,  end  rqpi- 

'latlng  the  rellcT,  maintenance,  and  employment  of  the 
poor,  form  so  important  and  peculiar  a  feature  in  the 
polity  of  EngUnd,  as  to  demand  a  c^:pt\h  notice. 
Especially  as  the  adminiatration  of  the  sjstem,  (vithici 
the  laiit  twenty-five  ycara,  hat  been  to  ess<  :  ha  lv 
altered,  as  to  render  any  prcvioua  accoujit,  ia  a 
great  measure,  obsolete :  and  the  effects  of  the  tys- 
ten  iMtve  been  co  irMMf  estmdwit  Md  w  aemiolj 
ftU»  m  M  olMain  •  eoniurabl*  de^M  <C  pviMie 


W«  rinlV  thereforef  undtr  (bit  wtida^ 
tttbrielr  at  pairiblabi  the  laws  on  whieb  dw  ! 
Poor^Syslett  ll  fbaaited ;  their  practical  admiBiitnu 

tion;  their  effects  poHtical  .imd  moral ;  anJ  tlie  prinri- 
pa!  plans  which  ha?e  been  propo^d  for  the  mitiga- 
tlun  and  ultimate  removal  of  the  evils  insepan^le 
from  a  system  of  compulsory  and  intilscriminat*  re- 
lief, involving  an  interference  with  the  gL-aent 
cems  of  a  large  portion  of  the  community. 


«f<lw  It  ia  not  neocManr 
^""^  coaiMHieeiof  dUkiut 


to  tracej  particalwly,  the  cir< 
it^  and  hardships  M  idieve  which 
Ibe  oompulaorj  proinMm  Sat  tb»  poor  ma  dmt  in, 
ilitntMl.  Fhna  iba  dolt  at  tin  oariiHt  Mtotai^  Hm 
uiddlo  of  th«  tistaeDtli  eenliiiy  •ppemto  hof»  baen 
tbe  period  when  the  nowbcr  aod  wintt  of  the  poor 
began  to  attract  legislative  attention.  In  15?C'.  I'''!, 
156'1,  and  1563,  sundry  statut»  were  passed  diruct- 
mg  that  every  aged,  disabled,  and  impotent  person, 
&!iuuld  be  relieved  and  kept  in  the  place  where  they 
were  born  or  had  dwelt  three  years  ;  and  in  the  last 
of  the  acts  referred  to,  the  justices  of  the  peace  were 
onpowered  to  make  the  payment  of  assessmenu  for 
ibMO  purposes  cooipalaoqr.  The  sudden  alienation 
of  the  abbey-Iiadlk  tbo  ceMotloo  of  all  cuitomary 
liUrf  fron  tbo  momtteHai^  toigether  witb  tli«  zgpid 
bwMMO  in  Iho  nontjr  price  of  eonaoMiffitlei,  eoeaaiaa- 
ed  bjrtbe  ioflox  of  the  precious  metals  from  America 
(estimated  at  50  per  ceiU.  between  the  years  1550 
and  15B0),  sulTicicnlly  account  for  the  pres^i:re  on 
the  labouring  clagscs  wliich  tliene  provi«ong  v*uie  in- 
tended to  remove. 

However,  in  spite  of  ail  palliations,  this  evil  grew, 
and  led  to  the  famous  act  of  the  43d  of  Eliza- 
beth, which  continues  to  this  day  the  fundameaud 
and  operative  law  on  this  important  subject.  Thlt 
Statute  enacts,  "  That  the  churchwardens  and  over- 
aeota  aball  take  order  from  time  to  time  (with  the 
Moaent  of  two  or  «m JnittoBi)  for  aattiMlo  mdi 
uo  diildraD  of  all  toeh  wboio  pamta  iball  not  be 
thought  able  to  keep  and  mainlaia  their  children ; 
and  aiKo,  for  setting  to  work  all  sucb  persoM,  married 
or  i;iii'.i:irried,  havinj,;  na  mrans  to  maintain  them, 
auJ  umug  no  ordinary  or  daily  trade  to  get  their 
living  by  ;  and  also,  to  raise  by  taxation,  &c.,  a  con- 
venient itock  of  &MX,  to  set  the  poor  on  work ;  and 
also  competent  sums  of  money  for  and  towards  the 
necetsaiy  relief  of  tbakms^  iiapetaBt  okUbiiBd*  and 


aocfc  otber  aanoag  then,  being  poor  and  not  able 

work." 

Dy  ihijs  enactment,  the  State  virtually  undertook 


to  do  two  things,  which  were  never  befone  attempted 
by  any  national  or  legislative  provision.  It  beciuu« 
pledged  to  support,  a:  ti  e  jiLblic  L\[)cnce,  all  the 


poof,  aged,  and  impoteDt  memlic;r«  of  the  commu- 
nity :  and,  far  wone,  to  provide  employment  for  all 
those  who  would  not  or  could  not  procure  it  for 
Ihemsclves. 

The  ficat  of  tfaese  undertaki^^  homfer  hniMBely 
detignadt  it  fonnd  by  expaiwMe  to  aiadiaB 
of  fbr  tmU  pibieiplaB  of  JiMiw  natara^  and  I 
more  dislieaiea  than  it  remcdtaa. 

The  second,  -^liicti  compels  the  overseers  to  set  to 
work  ail  those  for  whose  labour  there  is  no  natural  de- 
mand, is  in  decided  opposition  to  the  k  novrn  m  cs  of 
political  economy.  The  number  of  persoas  that  can 
be  employed  in  labour  must  absolutely  depend  upon 
the  amount  of  the  funds  applicable  to  the  aiaio- 
tenance  of  labour ;  so  that,  an  esactmeot,  eogacing 
to  find  employment  Gar  aa  naagr  a«  VMa  deaund  it* 
undertakes  a  condition  ifbkb  it  b  a«t  M  Ae  power 
of  •»  kar  to  fiilfil* 

The  weadar  wMcb  ariNB  at  dw  flnt  view  of  a 
^len  like  this..-a  system  which  has  the  radical  fault 
^  anuming,  or  establishing,  the  right  of  the  poor, 
(.  r.  as  1[  may  turn  out,  of  the  whutr;  tjommnnity,  to 
support,  at  d;u  expeimc  ol  the  coromuiiuy,  is,  that 
it  should  have  existed  more  than  200  years,  with- 
out occasioning  the  complete  destruction  of  pro* 
Sperity.  This,  however,  is  no  proof  of  the  innocence 
of  the  law ;  it  results  from  the  mode  of  iu  execution 
and  admintstratioiit  Wbea  paraona  were  only  n> 
lievad  in  their  own  parties,  and  when  relief  waa  only 
10  be  bad  by  appticaiioo  to  an  overseer,  and  oAco»  oiP 
jMHme^  diatributed  in  •  cnpridoua  and  insulting  bmhu 
ner,  few  would  aeelt  H  wbo  eoidd  possibly  airiiaiit 
otherwise,  and  a  becoming  spirit  of  indepeodefkoe 
diminished  the  number  of  claimantt.  But  above  all,  it 

was  nrai.Tt  d  ijy  llic  lun'  lliat,  tlie  i^lle  slii.m^l  be  set  tO 
wuric,  and  liie  paupers  maintained  in  u.ot khoutes. 
Accordingly,  workhouses  existed  in  all  large  towns ; Adoinutra. 
in  most  oinsiderable  villages,  and  in  some  districts,^""'"''* 
where  the  parishes  were  »miill,  a  common  workhouse  tS^H''*'' 
was  established  by  the  union  of  several  ne^bbouring 
parishes.  Nothing  could  render  tbaae  leoeptaelai 
•  comfortable  abode,  except  the  wisest  management 
and  most  vigilant  inspection.  But  few  persons 
«i|Mihle-of  adaynta^y  Jiaabaii^iay  anch  an  offioe 
would  undertake  so  onpraniaiog  on  employment* 
All  ages,  and  all  characters, — tEe  orphan  er  tbe 
illegitimate  child ;  the  prostitnte  female,  the  idseta 
of  tbe  parish,  the  idle  vagalKtnd,  whom  no  master 
would  take  the  trouble  to  reclaim  ;  the  aged  wi- 
dow and  0.,:  ilucrupiL  lubuuror  ,  t)itj  most  pitiable 
members  of  society,  and  those  wiio  had  the  least 
claim  to  compassioa,  were  crowded  into  oue  coni> 
fettlaai  hoaaa^  and  Jaiaed  their  goarrels,  their  com- 
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pUuntlt  niil  their  sorrows  tegethcr.    Tbow  wba  Iml 
'  anj  seaN  of  comfort  or  deceoqr,  would  ndmit  lo 
fbe  tevereat  prIviUom  nther  than  obej  tlie  ilutotMi* 

«4  Blt«rnative,  and  go  lo  tht  xeorkhousr. 

So  (hat,  twenty-five  or  thirty  year*  ago,  the  cxpen- 
ics  .i:-'.y.r-  i'lom  the  poor-laws  were,  in  a  great  nita- 
•uri',  coiilint  d  to  tlic  niaiatttiaiice  of  workhouses  ;  unJ 
tlie  workliouH's  were  a  resource  for  the  agctl,  iki-ti- 
tute,  and  iin|K>ient ;  a  place  oi  restraint  fur  the  idle 
.  and  disorderly,  and  an  object  of  terror  to  the  aUe 
and  ittdoMriour.  The  out-door  rdieT  was  not  ex> 
tnded  beyond  occariooal  assiManoa  during  tempo- 
rary illness,  or  the  woiDu'a  coBfiMoieat ;  or  beyond 
the  pa;rment  of  a  part  uf  the  rent  oT  the  cottage  in 
CatcK  of  large  faniiiics  ;  or  a  Kniall  weekly  allowance 
to  a  few  intirm  persons  of  good  character,  who  made 
op  the  rest  of  their  support,  by  such  trifling  works  of 
industry  as  they  were  abie  to  perform.  Some  ea- 
croachmeots,  no  doubt,  took  place  from  time  to  time, 
and  in  peculiar  aituations,  on  these  general  principles 
of  public  relief ;  but  no  man  in  health  and  in  work 
gffr  thought  of  apflyiag  for  parochial  pajt  and  aa 
■vtiSeial  eneoongenieBt  had  not  yet  diistvrbcd,  in 
any  tnaterki  degree,  ihe  general  adaptation  of  the 
■upply  to  the  demand  for  labour,  want  of  work  was 
not  a  common  case.  Thinking  people,  it  is  true, 
even  then  fore^w  that  the  principle  of  the  poor-laws 
was  fundamentally  wrong,  and  had  a  tendency  to 
eieata  the  dtstreas  which  it  professed  to  remove;  and 
partictdarly,  they  argnod»  that  (he  idea  of  pravidiag 
OBipIoy  at  iha  publie  expense  was  contrary  to  etarv 
aowid  rule  of  joilice  and  policy.  But,  h  fact,  tbn 
part  of  the  act  of  Elizabeth  had  not  then  been  called 
into  eatensive  operation,  and  went  little  further  than 
the  wholesome  purpose  of  keeping  itmse  employed 
who  were  collected  in  workhouses;  while  the  disci- 
pline, the  disgrace,  and  the  misery  of  the  workhouse 
itself,  acted  the  useful  part  of  stimulating  industtry, 
and  encouraging  independence,  as  long  as  the  alter- 
aative  of  entering  it,  or  of  providlag  independent 
iupport,  was  left  by  the  Lq^isJaturei  anfiirced  by  the 
pafuh»  and  raqitiiea  by  the  nmMaile>> 

NoiwhheUndinK  tbeae  ehecla,  however,  to  Ae  na. 
-tural  consequences  ■  f  the  system,  the  assessment  to 
the  poor  ii  Ibuad  to  have  progressively  increased  at 
every  period  for  which  returns  have  been  preserved. 
The  average  sum  applied  to  the  relief  of  the  poor  for 
the  year*  17*8,  1749,  17.S0,  was  L.  l)()0,ooo  per  tn- 
mm.  In  1776  it  amounted  to  L.  1,531*000^  an  iiw 
erease  far  beyond  what  the  riea  in  dio  prioee  of  eoni 
would  justify :  •  io  1788-4-^  la  t.,«,00O,0OO,  th«^ 
iha  average  price  af  eoni  had  fldlea  during  tlie  irilM 
intermediate  years :  f  sothnt  ^nrh  isji'.dna:  ;ricr--,>rj,  in 
spite  of  all  obstacle*,  ami  «nhout.  any  hiji;L::i,;rn  ex- 


ternal cause,  can  only  be  attributed  to  the  known  roof-Uwt. 
Madeaqr  of  lesnlar  and  indiacrininato  charity  to'  ^ 
craaie  its  ova  objecta. 

But  in  the  year  179^  a  change  took  placa  ia  thaKnr  Made 
administrttiou  of  the  poor-laws,  which  bat  cOinplete-e'  AJmiiii. 


altered  the  statu  of  the  country.    This  wa^  a  win 


•ii«ii«DSiMe 


ly   UtLCIL'U    iilC^  C^IULL.   ui     1111.    i.^iiiiLi>>        «ijia  "  aa  a   v,  iii  •  ^  7(0^ 

ter  of  unusual  scarcity.  The  price  of  corn  prr  quar- 
ter, which  Ibr  the  thrc?  f.ri  i  i  i!ing  years  hud  stood  at 
L.?,  I4«.,  averaged  more  than  L.  4  during  the  whole 
of  1795  and  1796.  As  the  returns  of  labour  could 
not  be  especled  to  keep  pace  with  such  a  sudden 
rise  in  the  necsenaries  of  life,  distress  was  universal ; 
.  and  there  apoaarad  aa  cbimania  for  iiarochial  idiaf 
not  only  the  infirm  and  aged,  but  the  abfe-bodied 
and  indu.strious,  who  had  few  of  tliem  ever  befrre  rr 
f  nrted  to  the  parith,  and  that  only  during  temjx  raiy 
illnvss  and  disability.  It  was  at  this  sea;  ;i  lA  ac- 
knowledged difficulty  that  tlie  county  (cagistratcs, 
first  in  Berkshire,  and  afterwards  in  other  parts  of 
the  middle  and  south  of  England,  agreed  to  relieve 
the  poor  according  to  a  fixed  and  uniform  scale,  re. 
gulated  by  the  price  of  bread;  and  imed  a  table, 
which  professed  to  ibow,  at  one  view,  what  ihould  he 
the  wdkly  income  of  the  labouring  poor,  which  it 
fised  in  a  certain  ratio,  accArding  lo  the  price  of 
bread,  and  the  $izc  of  the  family.  ^  Whatever  the 
man's  luboiir  produced  less  than  the  provtsioiu  of 
this  table  required  »  as  made  up  by  the  puri.-sh,  whoee 
compliance  was  sttbsequcnily  enforced  by  the  Legia- 
-  lature ;  and  the  JtMtices  were  empowered,  under  c«w 
tain  condJtioiM,  to  order  relief  out  of  the  workhoaaa, 
end  (0  Ihoae  who  poeeewed  property  of  Acir  own. 
96ih  Geo.  HI.  c.  23. 

The  practical  operation  of  this  system  is  as  follows :  PrKticai 
Every  labourer  is  presumed  to  require  a  gallon  loaf^P""*""* 
of  stundard  wheaten  bread,  weekly,  fur  every  mem-fL^**''' 
bcr  of  his  family,  and  one  over  :  i.  e.  four  loaves  for  " 
three  persons  ;  seven  for  six. — A.  B.  has  a  wiib  and 
four  children  ;  he  claims  seven  gallon  laavai,  ceM« 
.  ing,  we  will  suppoee,  19s.   But  hie  wagai  are  only 
9fc  t  Ihenfore  tbe  parish  eappliet  bin  with  8a.  week- 
ly.   C.  D.  has  a  wife  and  six  children  ;  he  requires 
nine  gallon  loaves,  or  14s.  8d.    He  earns  \Qt. ;  the 
parish  makes  up  the  rest.    E.  1".  is  so  idle  and  dis- 
orderly, that  no  one  will  employ  hira  ;  but  he  ha*  a 
wife  and  five  children,  and  requires  eight  gallon 
loavea  for  their  support    His  allowance,  the^,  ia  9^ 
"In  lien  of  the  wages  which  he  ought  to  aaia,  aod  tit, 
or  6i.  to  make  up  the  defioiencgr  of  tbeea  wageii 

Many,  we  doiUit  not,  of  tba  laadere  of  Ail  artida 
will  «V<w  that  this  ii  a  reaaarkable  or  insulated 
case.  80  fiir  from  it,  thb  eort  of  madiinery  baa 
been  going  on,  n  t  only  in  a  single  parish,  or  a  sin- 
gle district,  bui  throughout  half  the  country  during 


■  Between  1750  awl  1776,  the  price  of  wheat  bad  liaen  from  S5s.  to  i8s.  The  advanoa  of  Bllea  WOuM 
thus  account  for  an  increata  of  about  one-third,  inaliagtbacharge  for  expeliditure.  upon  tbe  poorlLsCIM)^ 
and  the  population  being  mcraaiad  aboat  oMilaaB  jmt  €ea<.,  briMt  an  addition  of  L.  165,600 ;  making 
L.  1.085.000  as  the  naiura  tnoian,  iaatmd  of  iha  aetaaf  faiereaw,  C  1,551,000.  See  Snond  Letter  lo  Mr 
fed  «a  tkt  I$unne  ^  Pwtftriam,  p.  84. 

f  Average  priee  of  eom  for  ten  years  preceding  I775,  1..  2,  11*.  3fd.;  average  from  1775  to  1785 
L.3,  7«-  8]d.    The  ir  cr)  as,  of  population  d  n n^;  i  !  at  period  did  not  exceed  six  ner  ctyit. 

%  For  the  fint  inlroductioit  of  this  system,  see  Sir  F.  Eden  on  iht  Poor,  Vol.  I.  p.  579,  Ac 
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roor>La«s.  the  lact  twenty-five  yean.    It  is,  in  chort,  universal 
^  ik^^  in  the  agricultural  counties,  witli  >uch  trifling  va- 
tiatioii*  M  th«  discretion  of  tome  magulrates,  or 
the  in^MBttim  tt  allien^  mj  ham  locati/  folve* 
duecd. 

The  mfHlfalM  wUb  whom  thit  fatal  scale  ortgi- 
Mlod  w«ra  Mtuatetl,  no  doutit,  by  feelings  ofhuma- 
IH^.  Tbe  wU  agaiu^t  wliicti  they  Iiad  to  contend 
\i  tba  prioo  of  ptovi»ioo«  was  rapidljr 
of  tabour  bore  no  proportion 
to  that  increase  ;'»o  that  a  maa'a  weeUvpaj  was 
dearly  intufficient  to  suppMt  his  family.  Tm  crisis, 
too,  was  formiJabli: ;  difeCODtettt  Qnd  insubordination 
existed  very  widely ;  and  it  wa-i  naturally  thought, 
that,  if  real  were  added  to  imaginary  cviU,  and  bun< 
ger  i!iarpened  the  exacerbation  of  previous  il!  tem- 
per, the  peace  of  the  community  roi^ht  be  seriously 
endangered.  The  people  had  been  olteo  taught  that 
revolution  would  moke  their  condition  better;  and  if 
it  ^fy—"^  cImc  liMt  nothing  could  make  it  worse, 
tdilii>loml  force  would  be  given  to  the  ar< 
if  tlw  wflptliipcaad  and  diw«nt«iUMU  In 
!  ^eult  dron— cwiwa»  two  noiba  «f  adnbU 
storing  relief  lay  before  them :  one  was  a  cooapttbMMj 
augmentation  of  the  wages  of  labour  to  meet  the  ex> 
i«tin^  case,  wliicli  ilicy  were  then  empowered  to  or- 
der by  a  statute  5ih  Lltz.  c.  i,  since  wuely  rcpcJid  ; 
the  other  was  the  enlargement  of  parochial  aid,  in 
tlio  way  we  have  deitcribed.  Of  two  plans,  both  ra- 
dically had,  it  would  be  hazardous  to  decide  whteli 
might  have  been  followed  with  less  permanent  evil 
10  aodaty.  Upon  the  consequences  of  interfering 
with  the  wages  of  labour,  wc  can  only  speculate ; 
but  the  consequences  of  legalizing  this  mode  of  pub* 
lie  f«l««C  an  too  plainly  wriuan  to  ba  cancaalad. 
FhHB  ill  ptiUieatMO  and  gaotial  adaption,  dm  in* 
dustry  of  the  lower  claiHt  b«fl  detenoratrd  ;  their 
independent  feeling  boa  been  annihilated  ;  the  publte 
bui  Jiii^  f  ave  been  enormously  incru-L  J,  and  the 
proportion  of  supply  and  demand  iij  ti,l  iJie  nume- 
tout  departmenta  of  labour  haii  been  dcrnn^ed. 

Every  new  experiment  in  legislation  is  iriteiesting 
to  the  philosophical  inquirer,  and  valuable  to  the 

tractical  statesman.    A  system  like  that  which  we 
ave  been  describiog,  io  partknlar,  hat  placed  the 
inhabitanta  of  a  mat  oowtrjr  in  io  new  and  untried 
,  tnat  it  baoooes  a  matter  of  singular 


importance  to  tnea  ba  dbeu,  political  and  oMwaL 
The  poor,  it  moit  bo  ndnowledgcd,  in  all  crowded 

and  highly  ciTlHzcd  states,  present  a  problem  of  great 
embarrassment.  Where  so  much  wealth  and  so  much 
penury  art-  \^v€n  in  opposition;  where  there  is  on  the 
one  side  i»o  much  superfluity,  on  the  other  go  much 
deficiency;  a  plan  which  pronjisc*  a  nearer  equaliza- 
tion of  the  comforts  of  life  briags  a  strong  recom- 
meadation,  at  first  sight,  to  the  best  feelings  of  the 
legislator  and  the  moralisu  On  this  account,  our 
Bngfirii  lysteai  of  poor-laws  has  been  the  subject  of 
Aaonnit  eulogy  J— baa  baen  glancad  at  with  a  view 
to  ila  adoption  both  whb  roMffenco  to  Franco  and 
Ireland;  though  the  nikn  of  theaa  CMutdaa  haro 
hitherto  been  wisely  contented  rathor  to  lake  our 
warning  ttinii  to  foMow  nur  exanple*  BcotlaHdiitlilt 
ina_moie  bc-silatiiig  slate.  ^  ^ 


to  point  out  the  cooaeqaencea  of  this  artificial  sya-  Fnei-Uwa, ' 
tem,  lintli  ;is  they  affect  the  community  which  Bfibrda^**^''^^ 
the  rtii*.',  and  the  individuals  who  receive  it.  And 
it  will  be  seen  that  the  general  principle  which  con* 
demns  such  interference  has  been  Strongly  confirmed 
by  the  practical  evils  resulting  from  its  mfraction. 

1.  The  first,  and  perhapathegreateatofthepolitical  Poua^i 
mischiefs  occasioned  by  the  jpoor-laart  ia  dna;  that  MiKhicf* 
Ibajr  diaturb  the  due  proportion  bnlVMB  the  •npply^'^'^' 
oTfaboiirers  and  the  demand  forUoor.  Thaf  on*  J;*  q^quIi 
counp  piwalation,  without  nAteneo  to  the  foods  th«Nanini 
by  whidi  tant  popnlation  if  to  bo  npported.   They  Coum  of 
persuade  the  lower  classes  to  marry  as  soon  as  inch. ' 
nation  prompts,  as  if  it  were  needless  to  reflect  wb^ 
ther  they  can  aMbtaia  dm  probabte  iaauoofthafe 
marriage- 

In  the  natural  and  healthy  course  of  things,  the 
coJic  uf  a  society  increasing  too  fast  can  hardly 
occur  in  a  titatc  of  civilization.  Some  pMt  of  too 
community,  indeed,  will  be  pushed  to  distress  and 
indigence  in  all  countries ;  but  this  is  not  to  be 
set  to  the  account  of  oveiwpopttlatiaa;  h  icndta 
ffom  the  misfortonea  to  which  MaUad  ata  anbjacl^ 
and  the  fidouaoMidaetia  wUdk  lhaj  inddlBa  i  aa4 
aaay  exbt  to  a  eoMidevriilo  extant,  where  it  could 
not  be  argued  that  the  country  wais  m  cr-pco. 
pled.  The  natural  arrangement  is,  that  a  uiaa  i:jd 
his  family  should  depend  upon  hiniself;  should  be 
supported  by  his  own  personal  exe  rtions  :  anil  know- 
ing thi.-,  he  consiilcrs  before  he  marries  whether  the 
ordinary  wages^  of  labour  in  hit  peculiar  vocation 
will  support  the  probable  expenses  of  the  family 
which  he  has  a  right  to  espeets  andtf  otfacrwtrr,  he 

better  em- 


forbeara  to  marry  till  ho  can  aidwr-  get  betti 
plimaant,  or  bia  kid  bjr  aono  proiWoa  to  go 
oriiiawaaldraaniinn  When  hboar  ta  to  vl 
b  the  awriuU  that  £d 


m  I 


can  only  procuM  an^Of  for 
half  or  two^tbirda  of  the  year ;  and  when  it  u  so 

scantily  repaid,  that  though  he  may  cam  sufficient  to 
support  hintfclf,  he  can  do  no  more— then  he  has  a 
cleiir  intimation  t!i:;t  h  j  cannot  marry  without  the 
ri.'k  of  entailing  «evtit  want  upon  himself  and  his 
family.  I  herefore  the  labourers,  and  the  demand  for 
labour,  keep  pace  together,  by  a  gentle  and  equable 
arrangement,  which  acts  wherever  aMnklod  are  solar 
civilized  as  to  know  the  use  of  reason,  and  so  pru« 
deotly  governed,  as  to  be  allowed  to  exercise  it. 

But  the  kw  whkfa  cmapola  tlia  publio  to  fimiah 
employment  to  M  many  ai  coom  to  dnm  it,  and  N> 
guUtea  the  wi^ea  ghren  b  return,  not  aceordhig  to 
the  market  price  of  labour,  but  according  to  the 
.vLitits  uf  ihrj  ;  I'j  urLf,  removes  at  once  the  natural 
ipiujg  whitU  uJjUits  the  proportion  between  the  de- 
mand and  the  supply  of  labourcn*,  and  exposes  the 
country  to  all  the  evils  of  a  redundant  population.. 
For  OS  [natters  are  now  disposed  in  England,  the 
que&tion  is  not  whether  the  parent  can  support  hia 
probable  family,  but  whether  the  parish  will ;  and  the 
parish  pledges  itself,  by  allowed  custom,  to  discharge 
the  parental  duty,  when  it  allots  a  regular  addition 
to  thai  «faa  of  labour  in  ptoeottion  to  the ) 
of  ehndna.  A  large  famil^  oTfehiidrm  k  1 1 
in  America,  because  such  is  the  demand  ftr  1 
that  they  can  in  vcnr  early  life  do  more  llktt  mtltm 
ivN  I  and  tb9  an  •  maMMhi  •  «o«Bltx 
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MK.UM.  mo«t  unlike  America,  Bimely,  ki  the  agrlodtnft!  Sb- 
trictt  of  England,  because,  accnrdiri:  to  the  '(■;  JuHa 
which  previnls.  they  place  more  oi  the  public  money 
at  the  dispoMl  of  the  father. 

Strange  to  aay,  an  ehiborate  defence  of  the  poor- 
Imv  hW  been  attempted  on  this  very  ground,  that 
ifaajr  ira  calculated  to  accelerate  the  progrets  of  po> 
pillatiira  It  the  cheapest  rate  to  the  commuiuty. 
Mm  «r»  Ml  iBdinad,  it  b  aiu4i  to  bufthai  Himi- 
Mlvea  widi  a  faarily,  uiil«iB  they  «Bik  praonw  tfatm* 
•elvet  a  reasonable  ihare  of  comfort.  That  comfort 
can  only  be  lecored  by  high  wages.  But  high  wages 
cannot  be  limited  to  ttioae  who  deserve  them  by  their 
-wrriccs  to  the  state,  ia  rearing  a  numerous  family  : 
Xbey  muit  be  given  to  aingle  as  well  as  to  married 
BMB'^to  liioce  with  email  families  as  n-ell  as  those 


with  Immt*  'This  would  be  unpardonabiy  extraTa- 
guttm  Mt  itith«refoi«aiBk  the  pric*  of  labour,  bat 
a  support  to  thoae  vMrttoriow  uwAm  of 


society,  wh  o  fi.r  . i^h  the  manufactories  and  the  armies 
with  their  s  J [Jtrtiuous  children.  Let  "  tho  law  say, 
"  [  r  i.  i  Jc  ill-:;  dtatc  with  children,  ii  you  are  inclined 
to  marriage ;  and,  sliould  the  product  of  your  in- 
dustry not  be  sufficient  to  rear  ihem  in  health  and 
vigour,  here  is  a  fund  that  will  supply  deficiuncics  ; 
or,  if  tae  expense  of  rearing  them  prcTcnts  your 
nakii^  A  praviiioD  for  old  age,  here  is  a  faad  out  ef 
whieb  yea  shall  be  supported  irilb  dccenoy,  when* 
effMT  your  infirmitleii  prevent  your  power  of  supplying 
yoorseives.  Such  a  provision  must  soon  counteract 
any  natural  impediment  to  a  Tull  supply  of  people ; 
and  if  the  application  of  tho  fund  be  guarded  by  wise 
provisions,  securing  a  man's  best  exertions  while  ca- 
|>ahle,  and  those  provisions  are  not  perverted,  the 
'  population  raised  thereby  will  1^  of  the  beataoct;  h 

mU  be  robust,  healthy,  aod  iodnilrioiiB."* 
DH«>r  ar  An  argument  to  fMh  ami  m  eoMradialeiy  te  ex- 
uidi  Inter,  pcricncc  as  this  requires  little  confutation.  A  states- 
PfTiilsiiftn '' ought  to  liave  far  tnore  than  human  sagacity, 
™  who  takes  upon  hirrn^r  to  give  direct  encourage- 
inent  to  popufation,  winch  he  is  allfwetl  to  60,  by 
the  advocates  of  the  poor-laws,  "  when  it  shall  ap- 
pear that  an  increase  of  people  is  necessary  to  the 
further  progress  of  a  nation  in  wealth  and  prospe- 
rity/'t  Tnia,  eafefy,  it  aa  inqwiy  toe  prafoundand 
complex  te  be  nmy  entruited  te  any  fltelefnee: 
especially  when  we  remember  that  encouragements 
to  marriage,  like  those  held  out  by  our  laws,  cannot 
be  appointed  pro  tempore :  the  engine,  once  set  in 
motion,  cannot  be  checlted  or  suspended  at  pleasure  ; 
it  is  itself  artificial,  but  the  provisions  for  its  safe 
operation  must,  after  all,  be  Uiosc*  alone  which  na- 
ture  has  established,  whose  primary  laws  were  vio- 
lated in  the  origiaal  apeeaiatioo.  Nature  bee  eatap 
Wibed  an  index,  u  the  leile  ef  wages,  by  whieh  the 
wants  of  the  socieqr  aa  to  pemriation  may  be  clearly 
aaoertained.  To  set  aside  thtt  Index,  and  substitute 
tbe  temporary  and  short-sighted  views  of  a  states- 
as  to  "  the  wants,  resources,  and  political  re- 


lelieae  of  a  eouotry,"  la  as  pernicioas  in  practice  as 

it  Is  urphil^siphical  in  theory.  Nature,  besides,  has 
provided  by  un  universal  principle,  that  Uie  case  wip. 
poaed  to  ju^ti^y  this  ra«li  and  impolitic  legislation 
shall  never  really  exist,  it  is  a  point  proved  beyond 
the  pouibility  of  gainsaying,  that  population  wiU  net 
only  increase  up  to  the  limit  of  available  subsisteofle^ 
but  beyond  it will  always  reach  a  certain  pohic  ef 
diMieie.  Thaeefbre,  this  instinctive  principle,  when 
Ua  to  itartf,  it  always  ready  to  fill  up  every  chanpel 
of  industry  by  which  a  family  can  be  miiitituiiJL-d.  Ifi 
then,  the  politician  ventures  to  interfere,  and  itccele- 
rate  the  natural  force  of  this  principle,  he  ought  6rst 
to  ensure  the  cootinuaoce  of  those  circumstaneea 
which  seem  to  him  to  require  or  justify  such  accele* 
ration.  If  this  is  confessedly  beyond  his  power,  he 
has  no  right  to  interfere  at  all. 

Tbiee  ebfious  objection*  ^giint  diatwrbinf  the  na- 
tont  order  ef  things  htm  mt  widi  a  nraet  atriking 
confirmation  since  the  peace  of  lfl15.  The  unnatu- 
ral acceleration  which  had  taken  place  during  the  war 
becanir  -i;  If,  <  i. elusion  the  cause  of  such  severe 
distress,  m  aimo^t  to  render  peace  a  doubtful  blessing. 
Extraordinary  circumstances  continuing  certainly  for 
an  unprecedented  length  of  time,  bad  given  en« 
couragenent  toeatiaoraiaiiy  exertions ;  the  commotk 


obaerver  aaw  nethfag  wieuad  or  unheehhj  in  the 
Mate,  as  loeg  ai  tbingt  feeaafaied  die  seme;  hot  the 

first  change  of  circumstances  produced  a  dangerous 
revulsion,  and  proved  the  evil  of  empiricism  in  legis- 
lation. 

This  leads  us  on  to  the  second  mischief  arising  out  roliijcjl 
of  the  present  state  of  the  poor-laws,  which  is  closely  KtUs  nt  the 
connected  niih  the  preceding.   They  tend  to  over* 
bofthea  the  land,  upon  which  the  funds  Ibr  dieireop-  i"^"^ 

pert  ere  charged ;  and  thue  te  ittrednee  a  qrataoi  "''riBiSii  

universal  pauperian.  hmiM 

Whatever  be  the  nature  of  the  fundK  destined  to  Pstfsihai. 
support  population,  the  tendency  of  population  is  to 
increase  beyond  them.    This  is  matter  of  experience 
in  every  department  of  labour,  from  the  highest  to  the 
lowcist.    In  all  the  branches  of  national  industry,  there 
Hre  always  more  claimants  for  employ  than  can  attaio 
it ;  and,  though  the  excess,  for  obvious  reasons,  is  at 
difienmt  perioda  venr  dififeat  in  dq[ree.  the  redan. 
daiMe  b  alwaya  en  the  aide  of  the  labourer;— there 
are  always  more  workmen  than  can  find  cmplnyn  cnt 
in  manufacttires  — always  more  journeymen  iiitclia- 
nicA  than  c;!ii  bu  ,i:]iplied  with  work; — always  more 
agricultural  labourers,  than,  taking  the  year  through- 
out, can  be  employed  in  useiful  bowandry.   Not  even 
the  unhealthy,  or  degradii^  or  precarious  nature  of 
tbe  employ  prevents  this  cMcteT the  expansive  prin- 
ciple of  nopolation.  Chimney-sweeping, street-sweep- 
Ing'i  eeeMMaving,  mining,  thieving,  and  begging,  are 
all  pursued  beyond  the  possibility  of  ri;;,ii  ti  rsance; 
are  all  followed  by  claimants  for  support  beyond  the 
amount  ef  aopport  wiridi  thqrere  cnpMe  of  ftanriahf 
ing. 


•  iMquirif  into  the  Pciky,  Hummiitf,  and  past  ^HeU  of  the  Foor-Lmit  page  41 .  The 
supported  by  the  late  Mr  Rose,  in  his  Obtentatitm  em  tkt  Poor^Lant. 
.  t  Wcyknd  en  Pvfdalim  and  iVedMian,  p.  8S. 
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;  Uiia  Undency  to  incrcMe,  whila  it  ttiakulafeH' 
ry  and  foresight,  occasiona  little  praetical  dia- 


But 

industry 

turbance  as  lung  as  the  fund*  by  which  such  claimants 
■re  to  be  maiiitJiiuLd  arisi?  from  prml  idire  labour,  and 
are  dependent  on  it.  Btcauso  liie  prt-Miure  ot  popu- 
latioOi  while  it  requires  lr<.-!>h  t'ui)(li>  u»  mennii  ot  !.up- 
pwrt,. mmtrjtnUt*  to  increase  those  funds  by  t'u'  rc- 
toiMlUAik'^MMkM  ia  prodwotive  labour. 
^^^fllMilit  ^'HiMn  iMB  innl  with  iwpoct  to  eleemo- 
■MtqiJM^  ^<S»ii*o  oUhv  them  are  oootiaiMUjr 

the  p«rial^teiii»^tf"iiti^»iL^^  «^ 
ploy,  tboagtM94IMIMRAfB*^  necc'n'iiy  li- 
mited by  th»  ability  dl'iK»piiyer*.    The  population,, 

therLlorf,  which  is  dependent  iipon  llu  sc  tiiiid*,  be- 
ilig  treed  I'roiii  the  restraints  whii.:li,  uruli  r  u>iud  cir- 
cumstances, prevent  its  redund.inry,  mu'it  u.titniitely 
surpass  any  fuiuLs  that  uro  not  e<|uaiiy  unlimit«d>  and 
do  not  adnitof  progrcbsiv*  iDWWMi»|HNpMtiM*t»' 


parting  all  lib*  «MK  nqairo 
■iMUuajnavy  •  oPMlUMiiMNNhwi  AfMk  iMrMAAMdM 
>■  tarandar  tMa^coDdatkM  limMik  Gtlhgii»«««M** 

triaa,  in  which  the  nature  of  benevdenee  fa  every  way 
misunderstood,  afford,  as  might  be  espeeted,  the  roost 
stril^ing  proofs  thai  wherever  gratuitous  supplies  are 
furnished,  the  demands  soon  rise  abo»c  the  rueann  of 
meeting  tliem,  or,  if  the  means  are  unlimited,  increase 
ia  proportion.    Rome,  Nuplett,  Cadiz,  ntul  indeed  all 
the fpwcipal  citieaof  S|Miii,  are  de^c^lbed  by  all  tra- 
Telkra  as  beiegi  equaiiy  romarkabie  for  indiscrimi- 
nate bountieSi  aoid  aMtreraal  mendicity.   The  town  of 
Oviedo,  for  initeece,  at-  th*  Um  wha»  the  lale  Mr 
TvTOaendviaitedj^alwded  ■■■■it.hwtiimif  es> 
Miple.    Thefe'  twaiaa  heap^cfai  oe  gflMMl  wetlUi 
beuw,  the  revMoee^r  whkb  ve«»£.  MM  BMiliag>« ) 
equal  prebahly  t»  Smho  to.  thrice  thai  «u»  in  Efig»' 
land;  this  alao aervedaaafoiudlii^ hoapiul «  besides' 
which  refuge  for  tlie  poor,  and  their  children,  the 
bishop  ordered  seventy  reals  to  bo  distributed  at  \n» 
gates  every  morning  to  all  i  ikih  rs,  niui  Mt  ckly  pcn- 
•i0ns  botii  to  widows  and  orphan«.    In  addition  to  all 
this,  the  canons  scattered  ahns  plentifully  as  they 
walked  through  the  stxeeUt  six  con«ent8  adawuMVi ' 
ed  beead  aad  brolikal  noon,  and  a  comasediow iHttm* 
fUtrnm  reMy  ^mt^Am»i*k>mii'kaam  Ailt 

a  popuUtion  aa  7500  aoub.    "  Notsrithattfadhiyalli 
that  has  been  done."  laya  that  intelligent  tmseller. 
"  (and  what  more  in  the  way  of  charity  can  be  de- 
viled ?)  beggars,  clothed  in'  rags,  and  swarming  with 
vermin,  abound  in  every  street." 

In  reading  this  description,  we  are-stMick  at  once 
with  the  folly  of  such  undistinguishlitg  charity.  Yet ' 
what  do  we  lee  in  the  account  of  Oviedo,  but  thati 
ante  on  aamell  scale,  which  the  ponr-lavv«  are  coJ- 
elkledito  render  unimsAl  is  England,  ?._Worlc  > 
in.e*eryipariah».  auppoctedrat  tlie  poblioi 
[_aa  fouadling  hoapitab,  and  Dfier- 


n.   Beaidca  Pw-Usw- 
tTegwit'doaeriea-'  I0<  tbeae  »b»  aaaf  sot  like  tb«^ 
oenftoeaMOt  of  the  workhouae^  but  can  prefer  the 
claim 'of  a  burthensome  family.    And  aU  this  inde- 

l^ndent  of  the  private  charity,  which  are  have  no 
wi>h  to  Nce  curtailed,  but  H  liich  ought teatand  alone  ; 
the  "  bread  and  broth  at  noon,"  judictoualy  admini- 
ftere<l,  and  the  public  "  hospit;d  ready  to  receive  the 
■iflk  end  infirm."  The  difference  in  the  circumstancea 
'  of  the  two  countries  has  rendered  the 
-hitherto  leM,  <»lmitcpia  iq  England 
tbaa-  Is  Spain  ti  ImiI  the J«iliMgMh!lWfari  Kd  the 


Tidoal  want,  «#M|iiHel  diatreas. 

And  why- fa  tifat  bat  because  the  clnimanti  tre 

daily  multiplying  in  number,  jin  i  lo  .  r  and 
doner  u[>on  the  tVindi  iie>.lini'd  t>>  ^.ili^ly  tlum  ?  The 
increascJ  ami  iiiereafiii::  biirtheii  ot'tt  e  rnti  ?  in  Eng- 
land is  a  suHicienl  prool  ot  the  truth  wliicb  »c  doire 
to  establish.  Notwithstanding  llie  degradation  t>t 
■ytwtbe- liability  to  vexalMMM,  and  ol^ 
MifMNMlik|r«Mbe  restraint  of  workliomei^ 
iwd  the  Hii^wefrth>;rehiat»ar  dispeaaers  of  cea- 
pulaoiyiimM»BW  mhUk  m  Bagtiih  pauper  nuat  aob* 
mit)  experience  has  >made  it  wwb  Bridjiit  'til^^tt 
lon^  as  any  public  support  c— tai xMei  enr  tM 
claimaniii  fur  it  will  increase  in  number  aad  importn- 
nitv  ;  and  that,  if  any  limit  is  to  be  set  to  the  de- 
mand, it  must  be  fought  lor  somewhere  else  than  in 
the  forbearance  of  the  peo[>Je,  or  tlie  decrease  of  in- 
digence. 

Alfcedy  haathe  claim,  in  -very  many  instances,  ex-  AciuhI  Ib- 
Oeeded  the-  available  reaourees.    In  numeroui>  and 
«MMiiMlkM|Maf  dasingithftyiw  1916,  1817.  and  ''""P*^ 

ftmU  ill  ibfa  1h9dh»«eataibutor  to  finw 

Bfafaftbe  quota  which  theftneonitiea»of  thoev^ivMi^ 
oal'labour,  and,  tberttN«i  »khe«(a«ppiMr  d«MkU 
cd.  Admission  into  the- work  and  alma^ouaea,  once 
drended  as  the  last  reaort  of  hopeless  penury,  hat 
been  omried  as  a  boon,  and  accepteil  as  a  favour. 
\Vhtl*t  ill  London,  and  other  great  towns,  many  al- 
most *turviiig  families  were  deterred  from  applying 
to  the  pariah  by  the  crowded*  unhealthy,  and  horri- 
of  th»  wofkhouaea'into  which  they  would 
'tcould  be  received  at  all ; 
»ly<unable  to  raiae  theaa- 
it%  Am^mimm  <<t whiab, ,  Monadiaf  t»  4^% 
•iuMiofif  hm%  ^Im  Mritii^  ettty?  to.'bciafetMe«.4M 
more  peraona  opea  the  perish,  and  t«  make  what  wae 
collected  lei»>  and  leaa -eflectual ;  and  yet  there  waa 
an  almost  universal  cry  from  one  end  of  the  kingdom 
to  the  other  for  voluniary  charity  to  come  in  aid 
of  the  parochial  ii^sessnienls.  • 

In  the  mean  time,  the  amount  of  the  rates  ibem* 
aefatoai.  which  was,  in  ,1785.  L.  2,000,0(^0,  in  1808.. 
hadiNechad  I* e,£07,COO,  in  18ii,  L. 6,S94kOOO. t ■ 
TMeinew— )yat  in  itself,  become««till  aMte  faoA.- 
peMnt-aasipMf    the  effect  of  the  ayataati  wkMK 


*  Makhnaeif  AipiiiMoes  5lh  editioa,  ,Vol.  II.  p.  359. 

t  JU/m  <fi»M'CknwM»<n  mTtinia  The  "  Letter  «•  Me  MP  eeiiwates  the-iiiUMW  h  tljepfiae  U 
,m»  at-p #v  «nl»  b  ■iaMr-aa4illwtiMHMed  .pentileHaa «htT*.  4— urilint-ta.  «ftM|>.te'iBOfM' 
lilM  to  km  ban  I»  MOMTOb  iaMMd  la^dyMTiMf^ 
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J^-^^^we  mncniber  that  the  Intervening  yean  bad  been 
Jtanof  onnamplcd  demand  for  men  andcwfjrktad 
4if  laliaitr :  and  ano,  that,  owuig  tatbeaoddea  growth 
flf  dw  burden  dmlng  the  *araaea  of  1800  ancTi  soi , 

a  remarkable  improvement  had  taken  place  in  the 
collection  and  disbursement  of  the  parochial  fimd«,  to 
so  great  adcgrt  e,  that  any  material  iliminution  cannot 
generally  be-  ex[)cctC"d  from  more  prudent  manage- 
mcnt,  wtiilsl  the  system  itself  remains,  irrnlcr  theco 
circumstancci,  it  Uie  diitorder  had  nut  been  radical, 
the  annual  expenditure  ought  to  have  become  IcM 
and  Itaa,  ioitead  of  iiicre«an|^  from  1809  to  181S, 
bf  m  third  of  the  wbolo,^  iboat  »  olssh  of  the 
proportional  amount,  af^er  allowing  for  the  tneifue 
io  population  and  the  price  of  com. 

it  is  especially  nccewinry  that  the  price  of  corn 
should  alwavR  be  taken  into  the  account.  The  pub- 
lic is  very  liable?  to  be  misled  by  an  apparent  de« 
crease— a  decrease  in  the  actual  sum,  whit»t  the  in- 
tnut  1»  really  proceeding,  and  the  burthen  heavier 
than  trer.  It  is  plain,  tfiat  L.  100.  with  wheat  at 
#0i.  per  quarter,  is  eqtial  to  L.  tOO,  wMi  wheat  at 
80s.,  and  is  paid  with  far  more  difficulty  by  the  agri- 
culturist, who  furnishes  the  great  proportion  ot  the 
rates.  If  com  contioues  at  Sie  prices  of  1822,  ;li 
rate*  will  not  be  efftrtHalhf  lower,  till  the  L. 7, 500, 000 
of  1  SI  9  are  reduced  to  L.  t.OOO.OOO ;  an  event  which 
wv  no  more  expect  to  witness  than  the  reduction 
of  three  millions  ot'the  population. 

Tbe  alamtng  diatrMt  woidi  followed  tfaa  apiing  of 
1814,  the  eoBae^|tient  hieraaM  of  the  lataa,  and  the 
difficulty  of  meetmg  this  demand,  led  to  n  long  and  di. 
ligent  inquiry  into  the  whole  subject  before  a  Com- 
mittee of  the  House  of  Common*,  in  the  session  of 
1817.  From  tlic  returns  which  were  then  made  from 
theroanulacturing  town^of  BirmioghsuD,  Mancheater, 
Coventry,  &c.;*  and  also  from  maay  diatricta  aoMjr 
l^icultural,  it  clearly  appeared  that  tha  ascaN  of  d^ 
Band  above  tha  Atndi  prepared  to  nnawcr  ww  ao 
theoTvtkal  or  even  dutaat  danger,  but  one  which 
some  districts  had  already  experienced,  and  to  which 
all  districts  were  more  or  less  rapidly  approochini,'. 
Distraint  for  rates  became  very  general ;  and  every 
distraint  is  an  encroachment  upon  the  national  re- 
sources, ajid  a  conTtrsion  of  ciipital  into  income. 
We  soiin  become  alive  to  the  probable reoolt  where  an 
iadtividual  does  this ;  and  if  a  nation  ii  but  an  aggre- 
gate of  iodinduala,  national  CKtmagance  and  indi- 
vldaal  eitfavagaaoe  mat  pay  the  mmt  penalty,  and 
end  in  the  same  fate. 

It  is  impossible  to  predict,  with  any  certainty,  hon- 
long  or  how  short  a  time  the  present  system  might 
go  on,  before  such  a  crisis  arrived.  Whenever  the 
charge  upon  the  land  for  the  support  of  those  who 
do  not  add  enough  to  the  annual  produce  of  the 
country  to  support  thehiselve^,  is  so  groat  that  the 
land  can  be  no  longer  cultivatxid  with  a  profit,  then, 
of  C0aiM>  it  will  be  tbrawn  up.  This  diargeis  gra- 
dnill/  Incfeaibg  every  year,  if  not  actnaUj,  jot  ra- 


I^velv  (0  tbe  orice  cf  com  }  and  fbe  natural  effect  i-e»r.La»i 
MB  urrady  rollowed  In  tome  districts  where  the 

pressure  is  particularly  severe.  Tt  is  evident  thRl,  in 
proportion  as  this  takct  place,  \\w  rates  l)ecomc  gtill 
heavier  on  tho*e  uho  enntinue  to  ]>ay.  So  that  the 
tendency  is  to  contract  the  contributors  annually 
into  a  narrower  and  narrower  circle,  each  step  bring- 
ing some  upon  the  rates  for  support  wbo  bad  before 
asatsted  to  {Mgrtbem,  till  the  whole  cement  of  ioewty 

S'vea  wqr*  and  (he  natural  gradation  of  raoka  and 
Knnee,  «i  wbhh  its  pro!ii)erity  depends,  b  sunk  and 
loM  in  national  pauperism. 

•  Such  a  crisis  was  clearly  apprehended  bv  the  Com- 
mittee of  the  House  of  Ci  mmons;  and  with  a  short 
extract  fVom  their  deh'berate  and  valuable  Report, 
wc  «i>ail  conam,  aa  well  ao  coBotndcb  oar  awn  tea. 
sooiiiss  :— 

•*  Whether  Aa  aiieMnetit  he  confined  to  bmd  and 
honaea,  at  present,  or  other  denomiuatiocK  of  pro- 
perqrbeioRde  practically  liable  to  the  same  charge, 
the  Committee  feci  it  their  imperious  duty  to  state 
their  opinion,  that,  unless  some  cflicacioiu!  check  be 
interposed,  there  ia  every  reason  to  think  that  the 
amount  of  tije  asaessment  wiil  continue,  as  it  has 
lone,  to  increase,  till  at  a  period,  more  or  lets 
remote,  according  to  tbe  pmgresa  tbe  evil  has  aircadj 
made  in  different  places,  It  shall  have  absolved  tfie 
profiu  of  Ibe  property  on  which  the  rates  may  have 
been  aaeessedt  producbg  thereby  the  neglect  and 
ruin  of  the  land,  nnd  the  waste  or  removal  of  other 
property,  to  the  utter  Kubversion  of  that  happy  order 
of  society  Eo  l()r:g  upheld  in  these  kinqdonjs. 

"  The  gradual  incrto^e  which  has  taken  place ' 
both  in  the  number  of  paupers  and  in  the  assess* 
ment  for  tfaeir  support,  can  hardly  ftil  to  have  atisen 
firanl  aaoMi  Inherent  in  the  system  Nsdf ;  as  It  doee 
not  apiMar  to  have  depei>ded  entirely  upon  any  tem- 
fOtUf  or  load  dreomstanccs.  Scarcity  of  provi- 
sions, aitd  a  diminished  demand  for  particular  nianu^ 
factures,  have  occasioned,  fioia  time  to  time,  an  in- 
ereastd  pre'Mire  in  particular  parislics.  But  by 
comparing  the  assessmcnis  in  the  two  counties  in 
this  kingdom  in  which  the  largest  portion  of  the  po- 
pulation is  employed  in  agricaltafw,  namely,  Bed- 
fordshire  and  Herefordshire,  It  will  be  seen  that 
there  has  been  tha  aano  progresiive  augmentation 
In  tho  amoint  of  the  assessments,  as  ma  v  He  observed 
to  have  taken  place  in  ih(  mnn  P   i  r -I  '   nunties."  ' 


Moncj  Ex- 
pended on 
PiupcT*,  in  the 
Ycu  ending 
Kaclcr  177C, 
(amitling  fiac- 
ttons.) 

.\vciagc 

rNfi'r.diturc 

1785. 

■  Fvpcn- 
1003. 

(iiture, 

County  ofl 
Hereford,  /' 
Bedford,  J 

L.I  0,593 
16,662 

16,727 
«0,977 

48,067 
98,070 1 

50,370J 

•  In  Manchester,  the  relief  given  to  the  oul-dbor  poor  increoi^ed  within  ten  year*  from  1805  to  L  i  +.OOO, 
instead  of  L.  6000  ;«t  annum  ;  and  the  whole  expenditure,  from  L.  1(>,()()0  to  L.  liT.ooO,  in  the  most  mo- 
derate years — in  dear  seasons,  one-third  more.  In  Birmingham,  tbe  increase  in  ten  yeais  was  one-lbird. 
bdBt  L IMMWO  111  1800,  L.  SO/MO  in  ISU^CbaaNaas'  AfU  .  o«c-uuni. 
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Lavf.    The  evidence  afforded  tnr  HUt  taUe  to  wit  lo  be 

resisted.    The  charge  on  tut  imtet.  In  IBl'S,  MO*  in 

two  or  three  counties  only,  but  taking  England 
Uirnii^hvmt,  w;vs  double  its  arnOnntin  ;  though, 
in  I  HI."),  till?  price  of  corn  had  sunk  to  a  moderate 
average.  What  then,  except  a  chnnpe  in  the  exist- 
ing laws  and  inana^'cment,  is  to  hinder  their  doubling 

agkin  in  twenty  more   years  at    leant  virtually 

doidtling,  with  respect  to  the  ability  of  the  payers  ? 
Bttt  it  certainlj  onnot  be  supposed  that  land  which 
noir,  in  mflnf  ene^  ftty*  a  f^xc  equal,  or  more  than 
aqwil,  to  tlie  nolt  en  afford  lo  double  that  charge, 
and  be  eeltfvated  whh  a  ipnAU  In  faet,many  petitions 
were  before  Parliament,  COlBplaialllg  that  the 
annual  value  of  the  property  aMCmd  ttttte 
rates,  was  not  sufficient  to  maintain  the  Dm 
and  inrreasing  chiiv.ants,  even  if  it  were' to  be  Wt 
free  i>i'  rrnt  ;  ho  th.it  t'le  parishes  were  threatened 
with  a  total  abanrhnimeiit  ol  the  occupiers  of  their 
land.  And  though  tlie^e  are,  indispulably,  extreme 
eases,  there  is  quite  enough  in  the  generul  appear- 
ance of  the  country  to  warrant  the  conclusion  ex- 
oMMed  in  the  iZ^por^,  and  to  juatiry  the  wont  appre- 
ben^doa  raapeethig  die  eventnai  cenieqiMMe-er  the 
'  niteflBa 

Thif  ia  miRiiiHid^  P*w^         eKperienee  ef  the 
five  years  aucoeedlng  1819,  as  digeiMd  in  the  4U* 
'  lowing  table  i " 


AaMicfortha 

Cora  /erQuar- 

ler. 

I8t5 

1SI6 
IS17 
1S18 
1819 
18S0 

L.5.418.845 

5,724,50G 
6,918.817 
7.890,118 
7,531,650 
7,899.594 

i.  d. 

70  6 

fil  10 

ST  ■}■ 

y3  7 
S'J  9 
69  « 

Kow,  upon  the  first  glanee  at  diia  table,  it  will 

appear,  th  it  as  the  pricu  of  corn  in  1815  and  in 
J820  wa>  tlie  sime,  the  uimuint  of  the  rate.i  ought 
likewise  to  have  been  the  same,  with  the  addition  of 
ten  per  cent,  tor  increase  of  population,  ll  ought, 
therefore,  to  luivc  been  six  miliiona  in  lK.;o,  accord- 
ing to  the  ncale  of  1815.  But  it  seveu  miUioas, 
giving  •  million,  or  one-sixth  of  the  whole,  as  the 
aetuu.  grawth  of  five  jeats.  This  surely  anitt  aatie* 
N  untf  doabt  aanaaming  the  ruinous'  tmdencgr  ef 
tbeawlBi^  end  aiwHw  that  the  ealviewaiai^qnta. 
tioniautbe»net  wfaMher^ke  eefl-ia  inita««p«» 
ture  progreMtsi^  bnt  how  the  prograaabv  mi  nif 
be  most  wisely  and  effectually  restrained. 

Such  are  tlie  political  consecjueiiccs  of  the  system 
of  poor-laws,  as  uow  administered  m  England,  its 


1.  The  first  of  dieee  which  we  shell  mention  is  F<»<i«-i.«wi. 
tliat  total  improvidenee  which  exiata  in  e»  remarkable  ^■^'^'V^ 
a  degrae  both  amaqg  the  ina— IhctMfing  and  agri-  Enk 
etikmllAeinenw  lis  llMlbrawr  dass.  this  is  pe- 
oalfavly  inexcnsafala,  Ibe  d— and  Ant  tSk  lahanr  ia  |,  1,,^ 
Ihwtaating,  and  lUMe  to  eccaalenal  and  ■nddao'vn^a 
riatioos.  Hut  in  manufacturing  labour  such  differ* 
encei  are  of  most  frequent  occurrence.  A  change 
of  r.ishuin  lit  houu-,  or  a  municipal  regulation  abroad, 
the  diicovery  or  l  uilure  of  a  mine,  the  wealth  or  po- 
verty of  a  cuHtumur,  ull  be.ir  direttly  upon  ilj  inde- 

Kndently  of  the  more  imjiortaut  tluctuations  arising 
CO  the  hostile  or  peaceful  relation  of  naighbouriag 
Therefore  labour  of  this  aort,  tliongh 
productive  in  its  fiourishiag  siaaena^  ia  mt 
learioHa  ia  ita  atanuwl  eaocew  thni  aay 

odier.' 

The  reenedy  against  the  incoovenianaea  arfllaf 
from  these  causes  is  to  be  found  in  that  noial  fim* 

tiight  which  belongs  to  intelligent  beings,  and  dis- 
lingninhes,  or  ought  to  dittinguith,  the  civili/ed  and 
Boriul  man  from  the  thoughtless  lavaf^e.  If  it  is  the 
nature  of  manufacturing  labour  to  be  barren  at  one 
season,  and  productive  at  another,  the  superabun- 
dance of  the  harvest  mast  provide  against  the  time  of 
scarcity.  Bat  Botwithstandlng  all  that  nnist  be  clear- 
If  itnowa,  and  bitterly  experienced  on  thia  acooan^ 
•Am9  ia  among  the  manufacturing  bodice  ia  ear  larga 
y  lama  •  moat  proflifat*  disregard  of  any  moment  ba> 
-y«d  the  praaeat  The  ayatam  of  tlw  savage  is  sen 
m  the  midst  of  a  crowded  popnlatiea.  For  a  tfaw^ 
on  the  sudden  acquisition  of  plenty,  there  is  the  sane 
waste,  the  liiirne  idleness,  the  same  debauchery, 
which  is  quickly  succeeded  by  a  similar  want,  a  si- 
milar necessity  for  extraordinary  exertion.  When 
-  the  wage^  of  the  manufacturer  experience  a  sudden 
rise,  his  weekly  expenses  rise  in  the  same  propor- 
tion. Perhaps  he  works  but  half  the  week,  and 
spends  the  rest  in  low  and  profligate  exeen>  Flar- 
liapa  ha  aquandara  hia  anparflnona  wiigaa  in  aaan- 
^SNT  the  noat  abanrd,  and  the  moat  anwiiaMa  la  Ua 
atstioa  in  life.  But  at  all  evenOb  iriMS-tba  jmt 
ends,  he  b  in  no  sense  better  than  he  was  at  tlia  i)a» 
ginning ;  his  advantages  haver  been  altogether  tluown 
away  ;  be  is  not  richer,  and  in  u  niural  ?ense  he  is 
poorer,  because  hia  dissolute  hnb;ls  are  more  con- 
iirraed.  It  appeared  in  evidence  before  the  House 
of  Comnaons,  that  the  ribbon  weavers  at  Coventry, 
who  were  at  tJiat  moment  requiring  parish  relief,  had 
ais  mooths  before  been  in  the  receipt  of  two  or  three 
guineas  a  week,  which  they  had  expended  in  the 
most  sumptuous  manner  upon  poultry  and  other  lux* 


■riea  I  in  aeieetiag  wilieh  tbqr  wwe  ao  fiiatidis 
thaiMMlaMHte  af  rtw  plana  was  net  gaed 


London. 

'ITie  agricaltural  labourer  has  fewer  golden  oppor. 
tunities  than  the  manufacturer ;  still  most  of  ibeai, 

\lH5ftri 


•  Report  on  the  Poor-RaU  Setunu,  ordered  to  be  printed  10th  Jaly  1881 . 

t  ThepaftiadKawMcnandeduilnwaadtanafali  aia  not-  laaaiaad  in  tha.iatnraa  after  tt Id,  and 

therefore canaatbaaahlwatad ton tfaatatrt  aaat-tlbM.  iil.inma»  Wkk  *M^>  8»'  ' 

L.SS(MIOOjMr«HMBi. 
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fi  UTfcitWy  Ma  uninalTwd  ;  wharMt  not  oee  In  flf>y,  per- 
^^^^^^'lM|W,.u.iBMter  of  t!iu[  >aiu  AC  any  pevioil  uf  rii.,  life. 

Wijen«ver^lhtir  wugtw  go  beyond  tiivir«ctuui  i»<:t:ii^- 
•iiiefl,'the  ovtrpliui  ti  viitried  to  iltc  a|«hQUM;.  if'«n 
aockk'CK,  or  ai).ilin«ii«>  ft  lailt^re  ui  the deoaod  for 
Jabour,  kcep&themaa  r<ara  ivork  a  fariQightt  tb«  pa- 
Olbiia  MUed  ll|Nm  40  «li|>|l(yilbe  deficiency.  Ttutt 
IwjImniU  liwni  MWI  a  WMM  pravkion  iMlbrahaad 
is  entirely  out  of  ,iiie  que*tion.  .It  «rould  be  tiwugfat 
•  most  uorwwoaable  expeatatioo.  Though  pcrfaapa 
be  is  a  single  man,  and  has  do  fumiiy  dunuinils  ;  or  n 
•  man  in  the  Hovver  of  his  aj4e,  nho  may  have  earued 
.large  wageft  at  task-work  Ibr  yuurs  ;  or  an  elderly 
aaan  whose  cliildr«o  ate  all  oA  his  haods.  in  .shott^ 
whatever  niay  have  been  his  eituatioo  or  Qpporttiai- 
ties,  be  has  aUwiya  tiwedtjto  use  a  coouikmi,  but  «x- 
pressive  phrase^  Irom  hand  to  mouth. 

Now  it  is  impossible  to  b«Um«4lMMhBiMi«ntaiid 
regular  provtsioo.of  the  poar«laini.ii  flot«t4baib«l> 
tona  of  this  unprii>i:ipled  extra vag^ancc,  which  Uas 
DOW  become  invetertite  throughout  llie  country.  \Vc 
cannot  but  >up()0«e  lliat  in  a  land  whert^  c  '  n  ut  li  iii- 
telligeooe.  so  sUong  a  moral  aeose,  so  active  a  spirit 
of  iodwtry  exisu,  mma  wka  knew  that  they  were 
to  aeddeata  aod  re««Ma,  if  itlicgr  alio  Jtsov 
4hak  tlwgr  JMd.ooly  themselveai04i«pe»AiipM,AnMld 
emploj  somepaat  of  Ux  ir  present  «mJafa  IO.pM" 
vide  against  future  oonuugttioes.  It  may  be  add 
that  to  anjn  wlio  work  bard,  rait!  nrf  iHiroAsartly 
*       much  collected  together,  the  tcmpLa'.ion  tu  lui^- 

aipation  and  extravagance  is  icretiiitibi^ .  But  thc^c 
4iBlBptaiioiui  are  not  Stronger  to  oo«  part  of  the  cow 
jIMluty  than  the  other ;  and  in  servaott,  petty  trades* 
flMQ,  and  amali  iitrmea,  considered  as  a  body,  there 
]•  tuoA  of  that  forethought  aod  frugality  which  is 
Ihabest  foundation  of  individual  and  a»iiooai  jwt- 
ftia.  Many  of  these,  duTtng  the  unpaiaBda<  .visb* 
aitudea  of  i!u'  v.'-  yt-'iir.-.  Imve  had  more  to 
struggle  Willi  tliiti)  Uii:  labuuitjji ;  yet  they  have  not, 
ill  ihi:  ^axue  regular  manner,  fallen  upon  the  parish 
fuDtU,  because  to  theae  classes  such  a  resource  is 
atill  considered  a  reproachful  degradation-  We  ar- 
fatt  that  similar  frugality  would  have  chnractfciMd 
•or  bdMorm  also,  if  their  natural  dispo&itioB  to 
aensuality  bad  not  bean  filfoacedt  latbec  tbaa  aa> 
strained,  by  the  awunncc  of  a  systetnaftie  prevl- 
aion,  when  vice  b:hI  Imprudence  should  bring  on 
their  necessary  resLili>,  .ui  J  lei-miaate  in  penury. 
Diicon-  2.  Another  injun  i  ffect  of  the  poor-laws  is 
l*?^-^?*"*  the  bad  aad  diacautcnted  temper  which  ie  ^enersted 
f^^ll^  Iqp  ^g— B-Tt  of  the  real  causes  of  poverty.  A  Imost 
•■Wj  ddng  which  has  hitherto  been  done  for  the 
MoriM  tended,  as  if  with  care  and  intcotion,  to 
Amravail  of  abacaritgr  «Mr  jtbia  aahiect,  aod  to 
liMe  Aon  Ihtm  tbe  tad  origin  of  diair  difllooltica. 
In  all  cases,  the  last  tnnn  whrim  any  one,  labouring 
under  misfortune,  is  incJund  to  accate,  is  himself. 
But  til*.'  poor-system  tends  to  maintain  tin  ujnui^jn, 
that  be  is  the  la*t  pcrsuu  who  ought  to  be  itccuited. 
The  workman  who  can  find  no  employnicnl ;  the  la- 
bomcr  who  feels  bis  large  aod  increA.'irirr  family  • 
bmben  which  he  can  ill  support;  the  a^ui  and  de- 
CNoiL  wilow  oittaaea  barely  furniaba*  tbam  with 
Ibn  MinMlMii  of  IMb;  each  lay  tfaa  tek  of  Ikeir 


Bear,  or  upoo  tbe  magialrate :  bat  navar  btewe^heir  .FssitU^ 

own  imprudcDcc  in  Deglectin^^'  a  pr  v.  i  i  m,  ,or  .tbair  : 
extra*«j;ancc  in  throwing,  one  iiway.  And  when  re- 
lieved, to  the  full  extent  that  legal  charity. can  re- 
lieve them,  they  ni.'<(t.>r  acknowledge  any  sense  of  ob- 
ligation, unless  tliey  should  be  brou^t  to  a  battar 
mind  by  feelings  wbtfh,tbo  poor-laiva  ars.ratlMr.cal* 
culated  to  e^tinguiab  than  to  aawkan. 

Wa  oan  bardly  ba  .apioai  ^  i!**^  emm 
to  tbe  aeemmt  of  tbeafMem  HietV.   *•  On  these  oc> 

L,.l:-inn,?,"  a.'  Mr  MuUhlU  jofta  iiIjmtv  c~ ,  "  liu'  i:.in!y 
nay  I  ijiivu  ul  judging,  is  to  pul  u.vi.<,l;  i;i  iniugina- 
tion  in  the  place  dt  tti^:  poor  man,  and  coosider  how 
I  should  r«el  in  ht»  situauon.  It  1  wore  told  that  tbe 
rich,  by  tbe  Uws  of  nature  aod  the  laws  of  the  land, 
were  bound  to  support  me,  I  could  not,  in  the  fisst 
plaoe,  feel  much  obligation  for  such  support ;  anc^ 
■a  the  naat  pMKse,  if  I  amftMiaaiviaM  af  ania- 
ibrior  Mnd,  and  could  not  tee  the  abtolute  aeeeMi- 


iliiili  i',oul.1  prnb 


br-  the  rape, 


ty  rif  the  cb.in^o, 
1  ittiuutd  tliiiiik  ihiil  1  iiai 
1  jthould  feel  thai  the  la>- ^  lia  l  been  violated  to  my 
iojury,  aod  that  1  had  been  unjustly  deprived  of  my 
right.  Under  these  circumstances,  though  I  migM 
be  deterred  by  tlie  fear  of  an  armed  force  from  cem- 
■  Biitting  ai^  overt  acts  of  sesisianoe,  yet  I  should 
caneittet  Mfialf  «•  parftq^)p  jiHtificd  in  so  doiac  <ir 
tbia  tetr  wwn  Tcmoved :  and  the  injury  which  I  De> 
lieved  tbatlhsti  ^iifteri  il,  mif^tit  pru.lixe  the  most  un- 
favourable eAecls  oii  my  ^uneratJ  disj^^OAitiong  towards 
Use  Itigher  classes  of  society.  I  cannot,  indeed,  con- 
ceive any  thing  more  irritating  to  the  human  feel- 
ings, than  to  experience  that  degree  of  distrcs 
which,  in  q>itc  of  all  our  peor-lawa  and  bencvolenoa^ 
is  not  unfrequently  felt  in  thia  ooantry  ;  and  yet  to 
baliova  that  these  suffiuiogs  were  not  broi^t  ajMai 
Be,  ehber  by  my  own  fault,  or  by  tbe  opeiatiaa  of 
those  gt'neral  laws  which,  like  tlie  tempest,  the  blight, 
or  the  pestilence,  are  cnntinuaily  falling  hard  upon 
particular  individuals,  while  <  iIil.-  tii-.ir  iy  escape; 
but  wew  occasioned  aoUdy  by  the  awice  and  injus- 
tice of  tbe  higher  classes  of  society. 

"  On  the  cootianr«  if  I  firmly  believed  that,  by  tbe 
kws  of  nature,  aiMdl  are  the  laws  of  God,  I  had  no 
aUai  ^ruAt  to  attpport,  I  sbouM,  ia  the  fitafcolooe, 
AmI  myBBlfoiore  strongly  boand  to  •  file  of  HMoalry 
and  frugality;  but  if  want,  notwithstanding,  cime 
Upon  me,  1  should  con«id«r  it  in  the  light  of  a  sick- 
Dt'si  ,  HE  kiG  evil  incidental  to  n>y  present  state  of  be- 
ing, and  which,  if  I  could  not  avoid,  ic  was  my  doty 
to  bear  with  fortitude  and  resignation.  What  I  re> 
oeived  would  have  tbe  beat  efiiMt  on  my  feelings  to- 
wards tbe  higher  clasaea.  Baaa  if  k  were  much  io- 
iariar  to  WMt  I  bad  been  aoouatoaied  lo^  k  owrid 
atfll,  aatead  of  am  iojory,  be  an  obligationt  and  eon* 
scious  that  I  had  no  claim  of  right,  nothing  '  ut  the 
dread  of  absolute  lamine,  which  might  overcome  all 
other  coosidaaalipH^  aaaU  friUata  ifea  gaUt  af  a»- 
sistance. 

"  I  cannot  help  believing,  that,  if  the  poor  in  this 
country  were  convinced  that  they  had  no  claim  of 
right  to  support*  and  jet  in  scarcities,  and  all  cases 
af  wtteot  diatftaa,  «ei«  UberaUy  taUmd,  wfaieb  I 
«yak  abey  woald  be,  Hm  ba^  «Mdi  aaha  lha  tkb 


amj  wvBM  «*•  tarn  *imnm  aaiw  mw  ft 

«ilh  cba^  waaM  ba  Amib  BMb  dMir  tiM 
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^1 


lb  KltM^ 


I  tad  the  lowvr  cUmtm  'of  •ociety.  m  tfaoy 
■vt  law  nai  nuw  for  hritiiiM  <ai  dima- 
wmM     «MMh  kM  MbjMt'lo  wrth— wy  ■■■ 

Mtiom." 

S.  To  thi*  ImbitMl  diieonlmt  m  to  be  added  the 
«cI<i«l)n(Tis  and  miTCtfnary  spirit  aruin^  from  ttii-  Im- 
bii  ot  luokin^  to  parochial  aMi»tanc«  in  t!*t;ry  euief" 
gtrncy.    InstL-iid  (It  tilut  lyinpathj  and  aotive  diarirjr 
which  would  be  ahowo,  we  lulijr  fa«liavr,  in  this  cmin- 
tty  at  least  Mtnodi  at  My  other,  it'  the  pnor  were 
■oi  bnN||bt  opto  eiipsM  ilHit««lMr  mmt  be  «w«n)« 
.  ai-to  dl  at  wfcateur  thape  it  it  vequired,  a  ociiiriB 
price,  an  adequate  repayment,  i*  demanded,  for  every 
trifling  service.    If  an  aged  parent  it  lodged  under 
theroot'(  f  ^  child,  the  parish  must  f^ive  a  rem ni'  r:i 
tioQ.   If  an  or|>han  i«  to  be  providcti  lur,  t)i4*  first  ques- 
tion of  the  relation  is,  what  will  the  pnrithallow/  K 
age  or  occaatonai  ilioeM  require  aome  dotnettic  at 
tendance,  a  deiaand  it  regularly  made  for  trauble 
Md  JoMafliiiM.  Dr  CtaloMM  maalM  iha  raaHlt  «C 
CBpSfiMm  bflCk  fotilh  Md  naifli  af  (fte  Ttroed, 
when  be  laments  it  aa  "  a  heavy  enctimbrancc  on  the 
work  of  a  clergyman,  thtit.  in  addition  to  the  priirmr}- 
and  essential  evils  ol  thr  human  con»titij( i  u,  he  has 
to  8tru^^;le,  in  his  holy  warfare,  a^ain^c  a  iystcm  so 
replete,  as  pauperivm  i»,  with  all  that  can  minivter 
to  tbe  woraty  or  that  can  wither  up  the  bast,  afco 
tions  of  owapadM."  {CMtHnmi  OkkBrnam^ 
Wo.  10.) 

Tbv  aflhot  tipoii  llM  (iw  fa  OTttaMr  m  kMHv 

fbao  that  upon  the  receiver  of  these  legal  alms ; 

and  thna  the  moet  raluable  part  of  real  charity  it 

tliro'An  awilv.  I  hc  iicmiLrt^L'  turiij  J.^Tribat•d  tO  tbc 
poor  in  this  conntrv  hy  tlic  parochial  laws  are  impro- 
perly called  clianty  They  want  it«  mo«l  diMinguish- 
»lg  attribate ;  and  as  might  be  expected  fron  an 
Ulaipt  10  ftree  that  which  loaat  it  essence  the  mh 
mtnt  »  emm  to  ba  vdaalafjt  tkair  effiecu  upo« 
thoaafran  wboBllMyaraeaUaetad  an  as  prcJikK. 
ctal  at  on  those  to  wboea  they  are  distriboted.  On 
the  aide  of  the  of  this  DBiacalled  charity,  io- 

atead  of  real  relief,  we  find  aecumuialed  dittreat  and 
more  extended  poverty  ;  on  die  »tde  of  the  givers, 
instead  of  plea-nr '.itli'  t  nuttion*,  unceaKing  discontent 
and  rrriutioo.  Hi  ^  can  it  be  otberwiac^  The  rich, 
illia  are  little  a/lbcttd  by  the  amount  of  the  rate, 
aa»  it  as  a  tan.  and  either  fiaar  it  in  no  allHr  li^t, 
Sr^wpi»r'*  «  aquieM  «•  dkair  eaaiaiandl^  w  if 
having  furnished  their  legal  ssiessmant,  thc^  bad 
firifilleid  thetr  duty  fn  the  way  of  charity.  The  mid- 
dling claMeS,  upon  whom  tlic  Imrllicn  |)i(-:-.!^fi  niriHl 
severely, — M  the  titlJt;  auiMiiIarils,  stii:ill  ti\u]i-5ir.<'n, 
and  ir'.feriLir  farmers, — not  oiilv  pay  it  u.s  a  lu\,  bjl 

ftel  it  as  a  taxjaad  consider  that  they  have  tbe  umsI 


vileae  of  i 


•f  tlia  cj«aa^  as  it  aometimaa  falli  apoo ' 
•p^yarstar  this  natawa,  ia  an  glaring,  that  nothing  bnt 
the  uieletaness  of  remonstmoce  could  prevent  its 
■being  loudly  heard.  Those  who  are  constantly  sup- 
ported on  pj  ;  1  .11 ;  better  oft  than  e  large 
number  of  tho»t;  wliu  coiuribuie  ;  the^  are  certain  of 
receiving,  us  long  as  there  is  any  capital  ataokaa 
which  a  diatresi  oaa  be  iaviad  (  kdi  tiia  poaar  af 
payhig  fai  tiM  odiafa' '  ~ 
and  ui 


pauper  alta  M  aaaiM  <n  Ilia  paaaeariaa  of  his  effectt, 
those  of  tbe  contributor  are  daily  liable  to  be  seized.* 
The  pauper,  too,  can  afford  to  live  better,  and  to 

N[i,  nd  more  on  hiii  family  or  him  -i  ii  ihi  iiu^:iit)ut  the 
year,  than  the  petty  tradeaman,  or  aDuuilaot,  or 
renlur  of  a  little  land,  or  many  others  in  that  hainMa 
but  mefui  claia  jaatabava  (lie  common  kd»om«r. 
I  beae  are  thupawaMKW  nhiM  a  scarcity  fiOlt  hcMy; 
aaa  tha  pamaa  a4ia  aaai*  dintiiiith  their  con. 
t  Aaa  at«  tbafatiOM  who  fiwt  the  rovd- 
eioosof  trade,  and  the  pressure  of  taxe?::  tticir  familiM 
mustoommate  brand  for  poutoes,  wh  l^  il  t  ir  pauper 
neighboursare  living  in  ciitiipjiraiivi:  jlimi'v.  IJudcr 
audi  drcoRMtanow,  it  w  H^urcelv  po«iible  for  maa 
not  to  complain  ;  or  to  acknowledge  tbe  truth  of  tlw 
Christian  maxin«  "  it  is  more  blaisadio^va  tkw  to 
receive." 

4.  TtMnafaaOiar  ianwal  coniaqiiaBeaa  of  the 4.  Enumr. 
fum^knm  wUah  ai*  laa  abtiaai  to  aaad  pattjeular  y 
tllustration.  Husbaada  are  encouraged  to  desert 
their  wivea,  and  fly  fVom  tlw  burthen  of  tin  :r  t ami- 
lias,  knowing  that  tlicy  imt  'io:  uriprfiviiluil  tor. 
Wom«in  are  encoura.^i.ii  Lo  iiUaut  illicii  intercourse, 
tram  A  c.iniuience  that  if  it  should  prove  fruitful,  a 
m«riiage  will  be  prabably  foroad  irooi  tlia  ofdiaaiy 
operation  of  thHyw;^*  wlwilariaii  aldoh  kcglaa  in 

aZ^its'of  indisputable  prao^^^dapenden  1 1 y  af  all 
argument  or  theory.  It  is  notorious  that  tne  mott 
stMdy,  industrious,  and  moral  hl  )k 
the  employer  can  place  his  surest  reliance,  arc  those 
who  do  not  Ifgnliy  belong  to  the  parish  in  which  they 
are  living.  It  would  be  uanossible  to  dessri  a  ama 
connadag  avidanaa  of  the  pernicious  tandaimr 
of  dia  pMNM  km.  Wa  tiaaU  tberadM  concliida 
tfaia  htaaofa  af  dm  nitiJact,  k«  natielBg  a  collateral 
evil  of  tha  ayataai,  aim  laodlBg  to  demoralise  tbe 
people.  It  collects  an  undue  proportion  of  the  po- 
puljtiiMi  ]nio  towns.  Tlu  population  of  cilieii  and 
tijwo.-,  ir>sti  ji(i  111  oiimjirifiiii^i^,  as  IjaJ  bocm  calculated 
dur-Dg  ;i  ou:iMiiijt;il)U-  p.uL  oC  tlie  last,  aod  the  whole 
of  the  precediog  century,  aboat  aaa  third  of  tha  lUU 


*  **  Yao  daaat  eaiwlihapwra—i  toaaii  UaloBituia  bafivo  jmi  rali^iuBi}— No— certainly 
■at  if  a  oian  haa  to  oontribola  to  tha  nliaf  ofdia  mor,  and  frooi  km  of  nada,  or  Iraai  tbe  pressuie  of  * 

childrt  n,  hr  h  not  able  to  pay  hii  rates,  you  sell  his  furniture  and  effects! — I  have  been  compelled  to 
sign  a  wursant  of  distress.   Then,  is  not  the  pauper  that  is  relieved  in  a  much  better  condition  tiiao  the 
mtributaa  t^-Ha  ii  aoftr  ib  a  hattar  oaBdMoai  that  what  ha  no— aiei  ii  uau  aacate  to  him." 


pauper  who  coatributea 
LonW  Report,  f.%i. 

By  a  sututa  (Mth  Oeai.  m.  c.  17<V>>n)» 
froB  chafgak 


aijjr  aoiv  ba^  bfrnaf^nnibahlapllj 
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tion,  now  approAches  to  nearly  one-half.  From  1801 
to  isn,  the  increaKC  of  liouics  in  the  towni  of  Great 
Britiiiii  iiverage  12  per  ccrn(.,anci  the  inhabitants  15per 
cent.  In  the  country,  the  increase  ol  liousi-s  aome«rnat 
BKCccds  1 1  per  cent.,  and  the  inhabitants  IS  per  cent. 
Mr  Colquhoun  obaerres,  that  to  whatever  cause  it 
BMy  be  ■ttrifaotad,  tbwe  bas  b««i«  GfloaidaraUe  t«H 
dcDcy  to  diraioiib  tiia  nir«]  popidfttioiik  and  to  in- 
crease tlia(  of  the  towns  in  general.*  But  the  cause 
is  rcry  evident  to  nny  une  who  has  watched  the 
operation  of  the  poor-laws.  Cottages  entail  upon 
ttit  liUid  so  heavy  a  burthen,  that  no  proprietor  will 
suiftT  one  to  be  erected  upon  his  estate  which  is  not 
absolutely  necessary.  He  caa  obtaia  no  rent  whidi 
can  indemnify  him  for  the  probable  duqges  of  an  ad- 
ditional family,  which  wiU  poHcn  a  parpolual  oiaiiB 
for  support  upon  hit  huid.  But  b  towM,  irhere  the 
properly  in  land  is  much  subdivided,  tbe  immediate 
advantage  of  letting  small  bouses  at  a  considerable 
profit,  far  overb.iinncci;  the  distant  evil  arising  to  the 
individual  from  the  increa<e  of  the  ratep,  to  which 
nil  the  inhabitants  of  tiic  town  will  be  forced  to  con- 
tribute their  share.  The  consequence  is,  that  there 
only  are  houses  built,  and  thither  the  overfiotr  of  the 
cayotrjr  parishea  laaort,  and  going  out  into  the 
■oigliboarbood  Ibr  daily  employ,  spend  ihNr  WMm 
hours  in  the  town,  and  lose  the  simple  habiuaa  wtll 
as  the  simple  recreations  of  the  village. 


Having'  now  explained  the  poor-system,  as  h 
poMd'^    exists  at  presunt  in  Kiiglttnd,  and  shown  its  injurious 
AmrndaHMC^"*  both  upon  the  moral  and  political  health  of 
of  iheSyt.  the  community,  it  only  remains  to  adtOit  to  tbe 
i**^        Mfonl  plana  which  h«fe  been  hitfaetto  propewd  ftir 
Its  ualtoratioe  or  idioUtion.  And  of  tbeie,  Jeafing 
the  compulsory  contribution  to  friendly  or  Ollicr 
provident  societies  ;  the  assessment  of  ail  odier  pro- 
perty to  tbe  rates,  as  well  as  that  u]ion  which  they 
have  been  heretofore  raised  ;  and  tlic  allotment  of 
cottages,  with  a  small  quantity  of  land  to  tbe  la- 
bourora  who  miglit  have  the  most  numerous  families ; 
'^vcitber  Inadequate,  inexpedient,  or  impracticable 
■lemedloa— *pe  ahall  confine  ottiaelvea  to  the  two 
whwh  beat  daierte  dio  alMnliaa  of  the  Lof  iilataie* 
and  have  obtained  the  noat  of  It.   These  are,  first, 
the  establishment  of  a  maximum,  beyond  which  the 
aiintiiii  amount  of  the  rates  in  each  parish  shall  not 
be  increased ;  and  next,  the  gradual  obrogatiim  of 
the  law  of  Elizabeth,  00  which  the  wbole  ijalan 
has  been  erected. 

The  plan  of  fixing  a  niazimum  has  been  often 
I.  Finn  of  recommended,  undax tbe alam arising  fiNMBB tbe  pro- 
.i.i»>  increaM  of  the  eimnal  iMas.  It  is  pro- 

of  the  pos^a  tn  take  the  average  of  a  certau  nmnber  of 
Amouot  to  ycar>  past,  and  fix  that  as  the  sum  which  no  futtire 
ksiaiscd.  assessment  should  r  xrt  <  ,1  ;  ■  i  that,  if  the  rates  of 
any  given  parish  haJ  amounted,  on  an  averaf»e  of 
the  tar^'CBt  and  smallest  sums  during  the  last  ten 
years,  to  \..  .'^00,  L.  500  should  be  considered  as  the 
atmo«t  limit  of  charitable  relief  to  which  tlie  claim- 
«Dta  on  that  parisb  wen  kgaliy  entitled.    A  plan 


of  this  nature  was  broogfat  forward  in  PurliacLciu  in  Voax-ijm 

the  year  1821;  but  clogged  witli  to  many  "'-j"-'        ^  ■ 

tionabie  alterations  in  the  law  of  settlement,  that  it 
met  with  less  attentiun  than  the  re.>peci.iljtlity  of  tbe  ' 
mover  would  otiicrwitu  have  secured  it.  There  are, 
however,  radical  objections  to  the  plan  ttsaK-  "  Uo* 
dcr  such  a  law,  if  the  diatrsssca  of  tbe  poor  were  to 
be  aggravated  tenfold,  either  by  the  faicieaie  of 
numbers  or  the  recurrence  of  a  scarcity,  the  same 
sum  would  invariably  be  appropriated  to  their  relief. 
If,  in  the  meantime,  tbe  statute  which  give^  the 
poor  a  right  to  support,  were  to  remain  unexpunged, 
we  shall  uiUl  to  the  cruelty  of  starving  them,  the  in- 
justice of  »till  prolei^bing  to  relieve  them.  If  this 
statute  were  expunged  or  allcrsd,  wv  aboold  virtual- 
ly deny  the  right  of  the  poor  to  lopport,  and  only 
retab  the  abswdity  of  saying  that  ihey  had  a  right 
to  a  certain  som."    (Malthus,  111.  p.  .S.W.) 

In  order  to  obvintctliis  evident  objection  to  the  mea« 
sure,  a  provision  Ma&  introduced  into  the  bill  allowing 
additions  to  be  made  to  the  fixed  maximum,  bj'  an 
extraordinary  assembly  of  the  inhabilAOts  and  neigh- 
bouring magistrates,  in  very  peculiar  cases  of  local 
pressure  or  general  scarcity.  It  b  plain,  however, 
that  this  is  a  virtual  abandonwent  of  the  principle 

.  of  the  nwsure  %  and  by  neoMsary  comequence,  of 
the  measure  itself.  The  right  of  the  people  to  cer- 
tain support  being  recognised,  no  legislative  fiat  can 
limit  the  extent  of  that  right.  No  inhabitant  could 
resist  the  demands  of  the  people ;  no  magistrate 
could  be  expected  to  maintaiu  the  maximum,  in  any 
season  of  diibcuity,  when  alono  it  would  be  of  much 
practical  value.  If  a  dam,  whicii  is  raised  to  keep 
■out  the  cncroacbnenia  of  the  water,  is  to  be  opened 
wbenofer  the  water  presses  fbrcibly  against  ii,  the 
•nnoimding  country  has  little  reason  to  trust  to  itf 
eJfeet,  when  threatened  with  an  inundation. 

Thi^  ol  j'  Ction  equally  applies  to  an  amend- Pl<i>  of  s 
meat  which  has  been  since  proposed,  to  render  the^"*^"'?'' 
maximum  a  gradually  decreasing  maximum,  by  j 
subtracting  from  its  atnotuit  10s.  or  SiOs.  per  cent, 
anmnlly,  till  the  whole  was  extloct.  But  to  any 
one  acquainted  with  the  ananer  in  which  tbe  allairs 
of  a  parish  nie  nod  nwst  be  conducted,  takmg  the 
country  at  large,  such  impossibilities  must  occur 
in  the  execution  of  a  law  of  this  nature,  as  render  it 
quite  undeserving  attention  as  a  national  measure. 
Ihe  business  of  overseer,  for  the  lirst  half  ot  the 
year,  would  go  on  smoothly  enough.  15y  that  time, 
three-fourths  of  the  legal  atssessment  wotiid  probably 
be  ^ent.  Then  all,  whatever  might  be  tlieir  wants, 
must  be  put  on  short  allowance  and  future  cUini> 
ants  eMhided.  But  eadi  of  sudi  daimants  would 
justly  consider  that  he  had  as  good  a  right  to  be 
supported  in  his  hour  of  need,  as  those  who  hap- 
[u  I.I  I  tn  be  visited  with  misfortune  a  few  mouths 
hi  f I  I  I  :  and  those  who&e  mischance  it  was  to  be  itl 
di:  t:u  b  u  ken  tbe  fixed  sum  was  collected  and  expend- 
ed, would  be  particularly  ill  u<ed  on  being  refused 
aaaistance,  while  so  many  others  irooad  Sicm  F 

an|qFedthisadvaDt«ge.  Ifauchoi 
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ntr-tinrt.  ed,  it  wottlil  be  Tirtually  repealed  in  half  the  parish' 
V  ^mot  tbe  kkwdom  before  the  expiration  of  five  years. 
Beside*,  there  is  nothing  in  any  measure  of  thi.s 
kind,  wliitli  tfntis  to  gtctn  llif  projjjri.s--  (if  pauperism  ; 
nothin)^  tn  prevent  the  numlierb  trom  annually  iu- 
creoiing,  which  require  public  assistance.  Ail  the 
ohannels  by  which  the  main  stream  it  supplied,  as 
described  ia  the  beginning  of  this  «rticle«  remain  the 
Moie ;  why,  then,  diould  we  expect  that  the  stream 
Hnlf  should  grow  narroww,  or  cease  to  orerflow  iu 
boimds}  ir,  then,  the  sini«*li»olMl-iMi«  t»b»#<i. 
«ided  mtoag  aU  who  m^htM^i»{Mimm'  Mlt' 
number  n^t  increase,  great  tBSmkfWUlk  insue ; 
and  all  the  blame  of  it  would  be  Idd,  not  without 
much  apparent  justice,  to  the  charge  of-  the  society, 
which  undcrtauk  the  support  of  the  poor,  yet  sup- 
plied them  so  sparingly,  that  *ef  mC^BiOMMrily 
die  of  hunger  and  disease. 

•2.  Pbin  (tor     2.  The  only  measure  which  can  be  considered  as 
either  politically  wise,  or  practically  efficient,  is  one 

tha  *h'ch  shall  gradually  annihiluU  the  system  by  at- 

poses  that  a  regulation  should  be  made,  declaring 
that  no  child  bom  from  any  marriage  taking  place 
after  the  expiration  of  a  yrur  from  the  date  ol'  tlie 
law,  and  no  illegitimate  child  born  two  years  Iimhi 
the  same  date,  shall  ever  be  entitled  to  parish 
sistancc.  And,  to  give  a  more  general  knowledge 
of  this  law,  and  to  enforce  it  more  strongly  on  the 
minds  of  the  lower  classes  of  people,  the  clergyman 
of  each  pari»h  should,  after  the  publication  of  banns, 
read  a  short  address,  stating  the  strong  obligation  on 
every  man  to  support  his  own  children ;  the  impro< 
priety,  and  eren  imoMtmlity,  of  nanykHiritlMllta 
pro>pect  of  beinc  able  to  do  this  t  tbe  Wb^yUeh  ' 
JMut  'ieraked  to  toe  poor  diemdvee  fltim  the  attempt 
which'bkd  been  made  to  assist  by  public  institutions 
in  a  tldty  which  o\ight  to  be  exclusively  appropriated 
to  parents,  and  the  absolute  ncces^^ity  wliicli  hud  at 
length  appeared  of  abandoning  all  such  iniititutions, 
on  account  of  their  producing  effects  totally  oppoaite 
to  tfaode  which  were  intended.  **  This  would  operate 
as  a  fitir,  distinct,  and  precise  notice,  which  no  man 
WuM  well  misuke ;  and,  without  pressing  bard  upon 
uv  Mttieiibr  ia4i«M«ri%  pmU  iit^lMe  throw  off 
lajtmoggKitiiMfi^  mi  helpless 

depeadeate  upen  the  gy^ttaiuient  and  the  rich,  the 
mrtl  m  wdl  as  phyMM  ccnaequences  of  which  are 
Aaoti  tnealcalable.* 

-  Seme  measure  of  tMs  kind  is  not  only  expcdlLnt, 
but  indis{K!nsable,  if  the  Committee  of  the  House  ot' 
Commons  are  justified  in  solemnly  slating  it  as  their 
opinion,  That  unless  some  cHicacinns  clictk  be  inti:  - 
poscd,  there  is  every  reason  to  think  that  the  amount 
of  tlie  assessment  will  continue  as  it  has  done  to  in- 
crease, till,  at  a  period  more  or  less  remote,  it  shall 
have  absorbed  the  profits  of  the  property  on  which 
tbe  rate  bae  been  assessed,  produdng  mthby  tba 
B^ect  and  rub  of  this  land.  '-^  ^  " 

jamMt  la      The  chief  practical  <ri>jection  which  has  been  tuM^ 
dwaspsl    tgahist  such  an  enactment  is,  that  it  woirid  crMtfe' 
' two  distinct  clus^cs,  which  would  exist  together  in 
tbB  tvatry  for  a  considerable  period  of  ttine^»i  the 


to  public  support;  and  that  this  would 
confnsioo,  discontent,  and  ultimately  turbulence,  by 
which  the  nation  would  be  kept  in  continual  disorder. 

We  are  of  a  difTcrent  mind  :  and  that  nut  only  on 
general  grounds,  but  for  reasons  of  expcrieoce.  No 
new  measure,  in  truth,  can  reduce  tbe  lower  classes 
to  a  more  unequal  state  than  the  existing  system. 
Every  parish  hia  its  own  rule,  founded  partly  on  the 
ability  of  the  payers,  and  partly  on  the  character  of 
the  overseers.  Every  diitrit^  has  iu  own  scheme 
of  adnlnistratloB,  dq^endtat  on  tba  diieNtiaa  or 
bdiscretioa,  foieawhl  or  tawila—aaa,  of  dw  local 
magistrates.  A  few  p«riihea«  a  few  bright  spou 
appear,  which  careful  management  has  preserved 
from  the  infection  of  the  surrounding  plague  ;  and 
those  parishes  are  in  all  respects  the  best  satislied, 
because  the  most  comfortable.  An  account  of  one 
of  these  appears  in  the  evidence  before  the  House, 
in  which  the  custom  of  employing  labourers  by  task- 
is  enabled  them  to  support  their  families 
application  to  the  magistrate;  and  yet  it 
out  incidentaUy  that  this  pariah  is  ae  great  • 

 Jte,  that  ftlsooMhaaad  other  ' 

ara  frequently  tahaa  to  get  hilo  it. 

Already,  too,  there  exist  in  every  parish  those 
who  have,  and  those  who  have  not,  :i  elaim  to  sup- 
port, according  as  it  may  happen  that  they  do  or  do 
not  legally  belong  to  it.  What  keep*  liie  residents 
who  arc  non-parishioners  from  turbulence,  or  even 
from  complaint?  'I'lie  known  law.  We  argue,  that 
the  known  law  would  have  the  same  e&ctupon  those 
who  are  bom  without  claim  upon  any  parish.  In- 
deed,  the  whole  country  ahounda  with  inequalities  of 
coadBtian  among  thoee  whoso  daiaa  are  aimilar  t  -of 
wheaa  aoano  ar^  aad  aom  ore  Bot,aflwtaally  tdiov- 
od  bj  the  law  oa  which  their  daims  are  founded. 
Nothing,  for  instance,  can  be  more  different  than 
the  degree  of  assistance  awarded  to  the  manufactur- 
ing and  the  rural  labourer.  In  country  parishes, 
the  poor  do  really  receive  some  compensation  for 
their  low  wages ;  their  children,  beyond  a  certain 
number,  arc  really  supported  by  the  parish;  aiMi 
though  it  must  be  a  most  grating  reflection  to  a  la« 
bounng  man,  that  he  can  hardly  marrr  without  be- 
coming the  father  of  paupers;  jotif  fiooaa 


die  biaiself  to  tUs  preapeott  the  < 
aa  it  iai  ta  ao  doid>t  aiado  to  Mas.  fiat  to  Loodoa, 
and  all  the  greet  towns  of  the  kingdom,  the  evil  is 
suffered  without  the  compensation.  The  population 
raised  by  bounties  in  the  country,  naturally  and  ne- 
cessarily flows  into  the  town,  and  as  naturally  and 
necessarily  tends  to  lower  wages  in  them  ;  while,  in 
point  of  fact,  tho^e  who  marry  in  towns,  and  have 
large  families,  receive  no  assistance  from  their  pe- 
rishes, uoleas  they  are  actually  starving :  and  alto* 
gether  the  assistance  which  the  manufacturing  classes 
obtain  for  the  support  of  their  lamtKes,  in  retufa  for 
their  lowered  wages,  is  perfectly  incoaaidonble. 
Whateaa  tfao  aoaiaial  nto  of  snma  la  of  do  aiore 
smiseinmnwe  w  w  inmuar  who  is  naniaii  ann  mb 
a  ftasily  throughout  the  South  of  En^and,  than  ita 
rate  in  Hindostan.   (Sec  Malthus,  IT.  p.  sSg.) 

It  is  plain,  therefore,  that  the  poor  of  this  country 
hare  been  used  to  unequal  and  very  different  treat- 

■       -      -  efte- 
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  lilOy  diS^ence  which  «ra»  fouoded  upoD 

cttkblidiedi  Uw.  T»  tag  aoUHng  of  the  advuw 
ttge  which  the  impudairt,MMl  daring  Iwni  long  po*. 

neased  ovt  r  the  huaibl«- Mid.  anobtrutivc  charactari 
wliicli  impoitura  hu  Itad  ow  hoae»ty,  and  ibame- 
loH  beggary  over  liuncsi  ir  Jcpcndvnce ;  the  circum* 
itaoos  that  men  whu  v^cre  barn  in  the  tvae  class,  and 
labour  in  the  aaae  vocaiioa,  and  are  burthened  with 
the  MOM  familyt  araliabla  to  auSer,  and  do  actually 
Mflfer,  the  wideat  vamtiooi  according  to  the  district 
in  wlmh  tktf  OMf  iniffm  to  midei  teomAing: 
the  magiunlM  oftlMtdiMriet  agvMtoact.;  Moqvd* 
in?  to  ihu  scale  of  relief  thej: may. have  adopMd ; 
according  to  the  strictness  of  the  inquiry  which  they 
arc  in  ihe  lidj)^t  ol'  making,  hclore  thi-y  i3,-ue  an  order 
for  rtlicf ;  in  short,  actording  to  the  viLwa  they  may 
take  of  their  own  lUity  and  of  public  expediency. 
804lMt:WB  sliould  have  do  fear  of  discoatent,  io  any 
'  aMMrial  degrcei  from  the  opentioo  of  an  enactment 
UhathitpnfttNdt  M«n  «|lHiellyi  w  the  iMiea- 
^.of  Aom  wtiMB  ft  eaaoemd.  fiodi*^  ibmmhm,. 
aaeording  to  the  natural  order  of  things,  so  much 
the  more  prosperous  in  consequence  of  their  depend- 
ing  on  their  own  exertions,  wouiJ  be  froe  from  the 
principal  tenptotioa  to  murmur  and  complain. 

.  It  ought  to  Im  remembered,  farther*  that  the  sys* 
^tm  sow  tiK operation  is  by  no  meaos  exempt  from 
dM:  dM^V  01  diaoon tented  turbuieooe.  Every  one 
kJiMiMlit  op  with  the  belief  tbat  tli»iUt»M  boyiMi. 
to  provide  him  with  employmeot  Mid  Mippocl.  Whoow 
therefore,  the  employment  assigned  him  is  such  as 
he  doe?  rot  apjirove,  and  the  recompci>se  awarded 
him  l^ilis  below  his  cxpectalions  (and  wlieu  the  etn- 
ployment  is  a  Iom  to  the  public,  the  recompense 
must  oAea  Im  below  even  reasonable  expectations), 
ho  booames  en  irritated  and  uneasy  subject;  and 
whm  b*  ia  reatroioed  by  the  fear  of  detection,, 
or  by  the  better  isflueiM*  of  nonl  pii»^ple» 
««Btt  his  spleen  by  any  ntiaollief  ^et  U  iitfait  pe«cri 
and  ihc  burning  o(  ^tuck-yartls,  or  the  destruction  of 
machinery,  rc»ulu  from  an  unsatisfactory  interview 
with  the  over»«:cr,  or  an  ioefiectual  appeal  to  the 
bench  of  magi»trate«.  Prooia  of  thi*  have  been  al- 
ready too  visible  I  aod  vestry  meetings,  in  sotne 
eooaties,  have  assumed  a  very  scdttioua  appearance  { 
qailo  enough  to  prove  the  evil  af:aMnHMDiag.thB^ 
naH  of  tbtt  foftia^  to  depaad  npHawf  iildag  «• 
eapt  the  natural  doniaiMl  ftir  iMr.labow. 
The  Sutote  Should  it,  however,  be  considered  that  mere  can* 
tae  Km!*'  "'"^  preparotion  is  necessary  to  pave  the  way 
^mcni  for  a  '<"«l  alteration  in  a  syttera  "l"  laws  which  arc 
■ajrbcartt  unhappily  interwoven  with  the  habits  of  the  people; 
^F***  it  would  be  an  important  step,  to  begin  by  repealing 
tihat  part.  of.  the  aiatate  of  Rliiahath»  whicb  em* 
p0Mf»tl»  ommm  lo- on  tl«  pMcCMwlt}  that 


ii,  in  eAol^'iiMeli  awyawna  liia  lil>a«trr  to  demand Cmv-Uw 
iNirlt,  or  iMnagr  w  il>  aabMitato.  Tbia  wwddi  ao»»  "^v^ 
fine  reHef  to  die  faa||0lant  and  aged,  and  «oald.triw 
away  that  part  of  tlie  law  which  ia  most  confcMedljBi 
adverse  to  all  sound  principles  of  policy,  aod  is  leait. 
capable  of  any  rational  dL'tcnco.  There  it  a  satis- 
faction,  no  doubt,  attendant  upon  the  knowledge, 
that  every  individual  in  the  country,  if  reduced  to 
helplc««  iadigaBoef  ha*  a  "  local  habitation"  and*, 
home ;  that>tM  9§fii»  and  the  infirm,  aod  the  OT*' 
phao,  bavo  A.iiiro  pratiaiMk*  And  thoi^  nHa-. 
noyv  no  doiriM,  beoBiao  imfirofidoBit  and  paienta 
nay  sometimes  be  induced  to  abandon  their  child* 
ren,  from  a  cooviction,  that  they  will  not  be  allowed 
to  starve,  yet  if  relief  liad  never  been  extended  be- 
yond these  objects,  Lbe  evil  would  not  have  becooMk 

to  be. 

If  than  it  abonld  bo  deterorfaodi  ffar  ifaa  fresent  No  auc 
at  laaa^  10  ntaki  tbia  part  of  the  wMa«.  tat  a  wiscr^«i^ 
ooMfMbo  oeanaaceJ,  by  laying  atMa  tha  attmapi^^^^** 

to  "  set  the  poor  on  work ;"  and  let  it  be  declared' 
that  from  «uch  a  time,  no  able-bodied  man  shall  hovo^ 
any  ciiuoi  to  employment  or  relief  from  the  paritb> 
for  tiin>i>eir  or  his  family.    Such  a  nteosure  has  tbo' 
advantage  of  being  strongly  recommended  by  the 
lUpaH  of  the  ComeHltBty.te  which  we  have  so  ofteoi 
aluMt   Indeed,  a  daaidad  opiaioa  is  there  given,, 
lha<j  BWi  M  ilba  lio  MaiiHandt  "  an  order  forreiiaf- 
b.hlvaUd,  «liMl  dona  nofc  adjudge  the  party  tote 
'  impotent,'  aa  well  as  '  poor.'"    And  a  mode  is^ 
suggested  io  which  this  alteration  of  tlie  prevoiUog, 
system  nii^ht  be  cfTectetl  humanely  aod  gradu-illy,. 
It  is  submitted  to  the  couaidcration  of  the  Houses 
whether,  when  the  dcmaiKl  for  labour  may  have  re^- 
vived,  it  may  not  be  saCely  provided,  tbst  from  oadt 
after  a  certain  time,  no  relief  shall  be  extended-M*  ■ 
a^r<cluld  whose  father,  betng  living,  is  under 
yaan  of  age ;  a  principle  wJiicb,  by  altering  the  age 
from  time  to  time,  might,  if  it  shuuld  be  thoughtdox  ■ 
sirobde,  bo  carried  stdl  further  into  operation.  If 
may  aliwbe  provided,  with  a  similar  \it'w,  tliut  frota 
a^dafter  a  Kpocific  time,  no  relief  i>haU  be  pcovuledt 
for  any  child  wbote  father,  being  living,  hat  nut  abov», 
cbiJdrao«  aodeir      years  of  a^.    The  ii^«por(, 
;rtbatjt)nay  behereoAereDocted,; 

'  .with  work  by. tbei 
already  «o  providedfi 
and  who  might  bo  ppnaikiad  to  contiooe  till  th^Fi  - 
could  provide  for  themselvee;  but  if  the  change  modo- 
by  this  provi»ion  niiglit  be  thought  too  rapid,  luuita- 
tions  might  still  be  introduced,  the  etfect  of  which, 
would  render  it  more  gradual :  as,  by  cxtacting  that. 
i,ih(iU  jbotpjtaaidod  wilb  eoHiloymeotwbo  ace  ben> 

l«hi%r 


•  Tbia  fbdiag  haaiBdacad  dw  author  of  thaLitter  to.Hr       who  welt  deaertea  attention,  to  maka 

the  followir.g  retlcction  : — "  Let  me  tlws  dismiti  the  present  branch  of  the  argument,  with  the  hope  that 
indigence,  arising  either  iron\  infirmity,  age,  infancy,  great  number  of  children,  aad  even  accidental  failure 
of  em  ployment,  may  pu!i»ibly  be  relieved  by  l|iv  nnt  liillv  nnil  ^|ftiqi|a|pt|.m  Olf  fwliniHii  ija|  pafinaill\y. 
aod  systematically,  witiaout  neo^waribr  extandiigjthe  eviL" 

Sttoh  a  Gopoeawoo,  from  one  oQ  Wift<M||l>.<ifc8l(>gWWl tlih<l||f|h> n|W^Jg^||^jJwiirillg.fW#in'M>"<"**« 
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tm$.  lapje  oftlme,  that  none  between  16  and  4n,  an  1 
I  un,  t"!l  the  objcv't  ili^'A  be  ^rradunl'v  i  rtVctt  ii. 
\Vc  cntertaia  no  sort  of  doubt  that  s  law  of  lhi» 
kind  would,  in  a  verr  ilnrt  thne,  benefit  the 
bouren  tbenueim.  What,  indeed,  can  be  more  d«> 
iprtMtof<r  bjMimu  to  them,  than  the  fyttem  which 
HCOOnOttfal  tOBMdiMiM!t  Mcordtaf  *' 

Mit  Ihm  Aral  to  bn,  «Bd  paid  at 
ble  rate,  mi  iKit  rate  not  depending  upon  their  ikllt 

or  I'nJustry,  but  upon  the  largcnws  of  their  rumilies  ? 
anJ  not  by  the  person  for  whom  they  labour,  but, 
In  a  great  part,  out  oT  the  parish  fundi?    Both  the 
Committeei  reprobate  this  pr4ctice  in  pointed  temw, 
but  the  Lords  do  not  teem  to  hate  obscrrcd  that  it 
grows  naturally  out  of  the  system  of  our  poor-laws  ; 
and  if  that  "  system  is  essentially  maintained,"  erery 
labourer  in  the  Itingdom  mutt  in  the  end  be  treated  as 
aftHindB&aiii.   The]liOor*lltirt  encourage  the  increaae 
of  the  nnmber  of  woriumn  bayond  the  denuod  for 
tfasfr  labour!  the  poor-hwetben  oblige  the  paridi  to 
capkyllnw  fapemaaMraries  at  Ha  own  expenie. 
But  none  of  the  emptoyera  of  labour  arc  In  want  of 
these  hands,  otherwise  they  would  not  f?;  left  to  ^  cV 
for  work  .  »till  fhcy  must  be  supported  :  wli:u  alter- 
native is  il;.:re,  except  either  to  maint   [i  xlicva  in 
idleneEB,  <ir  to  parcel  them  out  in  the  I'l  trici  which 
eontribut'-^  td  if  u  i.i-l  ■    r<ji;,iii;.y  it  h  a  plan  which 
reduce*  the  free  labourer  to  the  condition  of  a  alave ; 
but  let  the  blame  fall  where  it  ia  dne,  upon  the  law 
itaeir}  or  let  H  beahowa  how  torn  $niA  lobi 
bo  aivoUodyiiaieM  Aq  M*  M  to  be 
to(»cther. 

With  ndi  •        conjuBClioo  wiA  iO(M  OMCttN 
naiMiai,  -'-'ti  of  the  abbWhd  lAffmr  to  ks*!  rdfer  b 
«ht  rka  af  any  shape,  and  ae  tenXog  to  tmdenoine  tbe  wbole 

^'^^*'»^jj^sj-stem— a  limitation  of  the  n^^v^^n\^r)t  tn  hv  anmin'ly 
*  "raised  luight  be  useful,  becauie  it.  would  be  n  siirt  of 
acknowledgment  of  the  indisputable  truth,  i>i.>t  ihf 
Legislature  had  hitherto  taken  more  upon  if^i  li  than 
it  was  able  to  ,iccuriipli:-.Ii,  and  th.'it  llm  rLiniU,  ('...r  thu 
relief  of  the  dt»trc&scd,  at  well  aa  for  the  ctuploymcnt 
of  labour,  really  are  limited,  though  the  practice  of 
the  country  luppotea  them  ioexhauatible ;  and  that, 
in  point  of  fact,  they  have  already  reached  ibo 
bonnda  beyond  irfiich  It  k  Mm  aot  poaaible  or  not 
mIv  to  proetod.  thk  wouM  gndially  open  the 
oyea  of  th«  poor  to  •  irath  wUeh  cannot  be  long 
eoncealed,  aaa  todiiee  Ihoai  to  depend  upon  them- 
aelvea.  It  would  alto  Aimlah  an  arrr-jracnt  to  thoee 
who  attempt  to  restore,  or  rather  to  create,  In  the 
poor  a  i  cc  lii  H^  of  reliance  on  their  own  industry.  Ai 
matters  ^taiid  at  present,  all  recommendations  of 
Saving  Banks,  all  enforcements  of  the  neceE.^:ty  (if 
fiueaigbt,  are  cut  abort  by  reference  to  the  pariah. 
Tiro  BBj  bo  out  of  work  t  the  pariah  mutt  find  it  fbr 
Wf,  Ton  anr  be  OTerbnrdeoed  with  a  young  &• 
ailjS  dl«  MwHb  nauat  allow  accordingly.  xou 
mu  giw  iaifto  or  oldi  I  can  but  ame  to  the 
pandi.  Batif  apeaWva  Ibekwere  act  to  tbe  pa' 
nchial  Btaettment,  what  k  ibeofetieal^  absurd, 
m^t  be  practically  uselbl:  becaoto  there  would 

be  opportunity  of  rejoiii  Ji  r  to  tliu'Ji:  ( onclusive  reft, 
tonings,  from  the  inadequacy  ot  the  paritb  aiiow- 
anci  -s;  ar  1  a  whole  om' 

VOL.  Vi.  PAAT  I. 


u[:ipuAr  better  than  lite  liali  luiC  wl-.'icli  public  charity  FMr>LBw. 
would  procure.  But,  in  the  niuan  isme,  the  tt 
i-nuragcment  of  frugal  habitt  is  proved  to  be  • 
visionary  hope  among  the  lower  daaaea  of  the  coo^ 
muoity;  and  the  declaration  of  the  Lords'  Commife> 
tee,  however  undeniable,  will  remain  a  dead  letter 
PatechielfoUoC  ander  llw 
•f  ii^ato 


tnUif  to  «rbkh  to*  m  to  prutioal  efieai  »  Patechia 
•r  fWMAaMit,  we  beat  end  ■ortooiwidenW'aiHBii 
It  the  Iow««peBrf>  leftobeeeeetliftetoiy  totbepea 


Tbe  mott  |riauaibl«  objeetioo  to  this  plan  of  com*  | 
die  Moelag  en  inprofeBNeft  in  the  principle  of  thot 


le  peaea  who  ii  tbe  obk 

JMI  ef  it,  or  ae  coMiiUnl  with  tboae  hoMimdile 

feelinga  of  pride  and  independence  which  are  iflo* 
planted  in  the  heart  of  man,  as  that  retource  which 
Is  the  result  of  lii:-  o-.vn  imlustrv  and  the  produce  of 
his  own  excriio<i&.      'Una  is  uiiiuidligibie  language, 
to  those  at  least  who  have  been  born  in  the  south  of 
Kngland  within  the  Wt  forty  veara.    Pari«li  relief, 
instead  of  being  dreaded  aa  a  di^raoe,  or  looked  to 
aa  a  latt  resource,  i«,  in  truth,  the  first  contideratioih 
To  beoome  domiciliated  ie  a  gooi'  paruA  it  the  graad 
objeot,  aed  leede  to  nonbanoM  cbene  and  pe^ii* 
riaa;  tbe  next  eooeara  ia  to ebtinn  ea  nueh'ee peo« 
aible  from  it ;  which  the atngle  men  efftct  by  threaten* 
bg  to  bring  a  wife  and  family  upon  the  pariah  fuada, 
if  they  are  not  relieved  to  their  satisiacllon ;  and 
the  married  men  by  nctiiaJly  doing  go.    A  sy&tem 
whii  li  rtu  Lirages  these  feelings  and  habits  haa  been 
callcti  a  humane,  u  wi»e,  an  economical  nVAtem  ;  and 
justly,  if  it  is  humanity  to  support  prcil.L'  H  \  at  the 
expense  of  tbe  iaduatnout ;  if  it  it  mike  to  ditl'ute  h»> 
bits  of  improvidence,  vice,  and  dishonesty  througb- 
oat  the  land;  if  it  is  economical  to  sink  cnpital  in 
order  to  fumiah  ineome  to  tbe  cxtrav.]<^;Li[it. 

ADtvrr  (o 
the  Oij<«. 

m  coalwag  lenef  to  the  mpoUnt  poor,  Variatftaa 
the  verialiaiM  fn  dw  price  of  corn ;  a  re-i"  ito  Fiiit 

currence  of  which  it  secmi  ri-l  f  to  anticipate  in  the 
present  state  of  our  agricuiiucc  and  population. 
There  h  ue  tjitn  ;iiany  years  since  1793  in  which 
ibc  mnrket.  rale  of  wages  would  not  generally  sup- 
port ;i  lamily  :  neither  it  it  in  the  nature  of  things 
that  the  wages  of  labour  abould  rise  with  tbe  price 
of  com,  when  that  increase  of  price  ia  occasioned 
l>y  a  deficiency  in  tbe  tupplj.  To  raise  them  arbi« 
Imilv,  as  some  persona  liaae  veatored  to  reconw 
mend,  would  only  be  to  teHne  ene  evil  ia  the  beibt 
politic  by  the  bNtodnotlea  ef  eaelber  i  and*  theagh 
no  remedy  aeaU  ea^y  be  worse  than  the  praaeat 
disease,  it  Is  wiser,  at  all  evenu,  to  **  bear  the  ills 
we  have,  than  flv  tu  oitier?  which  we  know  not  of." 

In  reply,  howf.ir,  to  tliis  objection,  it  may  be  re- 
marked, tli:u  llip  naliirnl  price  iiflabour will  be  more 
nearly  nppraic'liL'i!  by  tlic  mutket  price,  in  propor* 
tiLin  p,irMc:)ii,il  payniciits  ;i ru  ilone  away  ;  and  the 
employer  will  Ktill  be  a  gainer,  because  bis  attcai 
moot  will  be  diminiahed  in  tbe  same  proportioii.i 
while  popofattion  and  produt^iaii,  keeping  more  even 
pace  together,  when  relieved  fiva  tbe  disturbing 
ladnaacee  whicb  ymmS  «k  ywaa^  iha.piiine  -of 
•an  wfll  be  eaijcet  to  leto  «arialieto  Itt  dto  aaee^ 
however,  of  anv  unusual  disparity  between  the  price 
of  labour  and  rne  price  of  previMons,  such  as  •ceUT* 
reJ  !;(  tf:F  vrsrs  ]T9S  and  laoO,  or  of  any  tempo-^ 
rary  or  local  pressure,  t>om  a  difficulHr  in  procur* 

tog  aaplafaieoL  aoch  aa  aaat  ehnfibe  «apeci«d 
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PoofL.««t.  in  some  districts  of  a  great  maQufacturing  county, 
^*^^^^and  which  was  almo!:t  unitreraal  in  the  years  imme- 
diatalf  aucoeeding  the  peace ;— the  principal  iah»> 
biUota  ought  to  agree  together  on  the  most  practio* 
•Me  node  of  tmi^ag  the  krgat  Anili«»  and  an- 
aMtng  thdr  poorer  iwiglibaiiii  to  wcadior  tbo  esU 
gencies  of  the  neason.  •  The  political  objection* 
wliicii  exist  against  indiscriminate  relief  do  not  af- 
fect extraordinary  cases.  That  which  would  be 
most  pernicious  as  dully  diet,  when  applied  as  me- 
dicine, restores  health  to  the  conFtitulion.  Neither 
are  we  so  forgetful  of  the  duties  enjoined  upon  us 
M  dnMns  OS  to  exclude  charity  from  our  domestic 
acoBway :  our  cb^tat  k  not  to  anaihilata  cborily,  bat 
to  filider  it  pro6tabIe  both  to  die  givar  and  reeahrar. 
This  is  truly  the  case  when  onr  assistance,  of  what- 
ever sort,  is  bestowetl  upon  a  known  object,  and  for 
a  definite  {mrpoeo.  'n  id  of  being  u  ri  w;:  iir.o  a 
common  fund,  for  winch  ali  scramble,  duu  IriJ!ii  ui  icli 
those  who  fcratnblu  most  shamelessly  get  tlie  'ai.-i 
share.  The  known  claim  to  parachtai  aid,  and  the 
actual  pressure  of  the  funds  which  it  demands,  arc  an 
anpeditnent,  in  the  present  state  of  the  law,  to  private 
banotoleoce;  togetner  with  a  general  conviction,  that 
what  is  called^  tliongh  fidMtj called,  dmUgrf 
the  eomtry,  hm  iaetnmi  the  dntrew  which  H  pro- 
fesses to  relieve. 

And  to  &ay  the  truth,  when  wc  consider  the  de- 
gree of  labour,  and  attention,  and  intelligence  cm- 
ployed  upon  the  concerns  of  the  poor  in  late  years, 
we  may  justly  affirm,  that,  if  it  had  been  poasible  for 
things  to  go  on  well  upon  a  wrong  system,  and  to 
■occccd  on  an  erroneous  principle,  tncy  must  have 
raeoeeded,  and  the  condition  of  the  poor  in  B!iig» 
land  mint  hcTe  bean  most  prosperouat  and  tMt 
it  has  not  been  so,  with  all  these  advantages,  h  in  tt> 
seif  a  sufficient  evidence  that  the  principle  ia  radical- 
IrmMaupd. 

It  will  be  observed,  (hat  our  remarks  in  the  pre- 
ceding article  apply  principally  to  Engiund,  as  the 
native  country  of  the  poor-laws,  and  to  Uioaa  faw 
diltrieM  of  Sootiaad  wbara  tiM  piaetioa  haa  baaa  m- 
•sB«diFisv>iia^ta(ad  to  that  of  Bnghnd.  An  nbitract  of  tbo 
lan-s  which  relate  to  the  assistance  and  management 
of  the  poor  in  Scotland  will  be  found  in  the  hneifdo- 
jxnUa.  Wctnust  a  1:1,  h  nvever,  that,  since  that  pub- 
lication, a  very  important  case  hiu  been  determined 
by  the  Court  nf  Session,  which  turned  upon  this 

Siiestion ;  viz.  Wliether,  under  the  Scotcli  poor-lawis, 
tose  persons  IM  cnlitlad  to  relief  who,  nitliout  any 
peiaooni  infiradlgrf  ana  iiodeiad  unable,  by  the  h%b 
price  of  pnnWoae,  to  aidnidii  Ihannlfae  in  Ham  af 


dearth  P  And  whether  an  assessment  for  the  relief  of  P«G(>Uvi, 
such  persons  was  legal  i  The  Court  decreed,  oo  tho^—y  ^> 
17tb  of  January  ISOi,  diat  ittcb  relief  and  aasws 
nant  were  legal  under  the  ttatulai;  and  tbo  am* 
pcnta  Mid  to  obtain  a  contrary  dcereawcfo^  Ml  Mat 
lAr  itatelM  wr*  not  in  force,  but  that  ihej  dM  act 
strictly  include  this  particular  caso.  ItCBawfian 
the  parish  of  Dunl^e  in  Berwickshire. 

The  Court  of  Session  has  also  repeatedly  decided 
that  "  a  pauper  has  a  title  to  llic  charity  of  any  pa- 
rish in  which  he  hsut  resided  three  years,  supporting 
himself  during  that  period  by  his  own  indnitty." 

In  conaequcaea«  aumy  parishes  haf«  had  laeowaa 
to  legal  aaNNoantf.  <*  UHBaUconntiyMrlibai^  ar 
n  swiibee  where  there  are  no  comidefable  town*  or 
villages,  the  assessments  are  levied  according  to  the 
valued  rent  of  the  lands,  the  one-half  being  paid  by 
tlie  heritors,  and  the  other  half  by  tlic  tenum^.  But 
ia  large  parishes,  the  assessment*  are  made  according 

the  real  annual  rents  cf  lands  and  houses,  a  fourth 
part  being  deducted  lo  the  proprietors  of  houses  for 
repintiona ;  the  half  of  the  assessment  is  paid  by  the 
proprieton  or  laodiorda,  and  the  other  half  by  the 
teoanu  or  poMCHora.  Tbe  anaiBienls  are  nada  ao* 
naaUy  by  a  joint  meetinj;  of  the  heritors  and  kirk- 
Muion  of  the  parish,  held,  liy  act  of  Parliament,  on- 
first  TuesJjy  oC  August  or  hrht  Tuesday  of  July,  srbo 
appuuit  a  collector,  who  makes  a  new  rental  each 
year  of  lands  and  houses,  f 

The  parishes  in  which  such  atscuments  have  beea 
enforced  present  a  striking  contrast  to  those  wbich 
are  managed  upon  the  more  primitive  and  ecoaond- 
cal  system.  The  demands  upon  the  legal  funds  have 
increaaed  at  Jea»t  lcalbld»  and  thu«  fumUi  a  re- 
markable eonflrmotion  of  the  argnments  by  which 
the  F.ngli>ti  poor-!,i»s  are  impugned  ;  a^-ainst  the 
further  BdAki>>ioi)  of  which  into  tins  comparatively 
prudent  and  well  regulated  country,  ail  its  w  isest  and  . 
most  benevolent  members  arc  lifting  up  their  voice 
uf  vraming  and  exhortation.  {. 

Dr  Chalmers,  in  particular,  in  addition  to  all  hie 
ether  important  obligations,  has  recently  conlerred 
a  new  benefit  npoo  t£r  public  hy  practically  ahow- 
iflf  that  cvm  thevaproiniaiog  pupuUtion  ofGhu^ow 
may  be  satisfactorily  provided  for  through  the  <  t ) 
channel  of  voluntary  contributions,  without  rccour^t; 
to  compulsory  funds.  Wv  would  gladly  refer  any 
readers  of  the  foregoing  article  w  ho  may  entertain  a 
prejudice  against  its  tendency,  to  the  Speech  deliver- 
ed by  that  gentleman  before  the  General  Assembly 
of  the  Church  of  Scotland  in  May  182^,  and  apt' 
cial^  to  the  practical  dataili  related  m  the  Ajipm- 
dot  to  it.  (v.w,ii.) 


*  In  this  way  of  occasional  contributioo,  great  local  diiitress  in  Ireland  Las  been  effectually  relieved 
during  the  summer  of  1822.    But  what  miserable  politicians  a\  ^uM  those  prove,  who,  on  account  of  a  tcni- 

(lorary  evil  in  a  country  so  every  way  anomalous  as  Ireland,  would  venture  to  introduce,  and  apply  to  the 
rish  character,  a  permanent  system  of  parochial  legislation  ? 

f  See  M>(e<  on  the  ik^ch  Poor-LawM,  by  the  Reverend  Sir  Henry  MoDcrcIf  Wellwood,  and  the  late  Mr 
Homer,  appended  to  Mr  Whitbread's  Speech  oh  the  Poor-Lavt,  1807. 
t  Mqurt  qflhg  CmmUkt        Gaurml  AmtmUg,  1817»  appended  to  the  iZcperl  9ftU  Hw^  ^  Cm- 

*v  ^^^^^^^ 


Digitized  by  Google 


307 


POPULATION. 


popabtkm  of  the  principal  •tatn,  of  which 
an  MeiMnit  luu  been  given  in  oonne  of  this 
w<irl<,  ivH!  he  f  niiiil  under  their  proper  beadf.  The 
object  of  thib  iirtick  i»  to  explain  tl»  g«nenl  l«w» 
which  regulate  the  increase  or  ikcrease  of  popula- 
tion, and  the  manner  in  which  they  affect  the  state 
and  CDmlitifjn  of  lu.ni,in  soi-it-ty. 
N(ifuf«l  sol  In  taking  a  view  of  aiiim.itrd  nature,  we  cannot 
Nctiosary  fiul  to  be  struck  with  a  protli^iirju*  power  of  iiicren'e 
T?^^''!!!  planU  and  animals^.  Their  capacity  in  thia  re- 
^■wi  .\SS.»| ipect  ii,  indeed,  almost  Infinitely  varions,  acoordint 
to  Idctcsm  wiA  the  endless  variety  of  the  works  of  nature,  and 
in  a  G«oine>^  dMsTellt  purposes  which  they  seem  i^ipofaited  to 
fulfil.  But  whether  tlwyincKMedowly  or  rapidly, 
if  they  increase  by  need  or  gmttlt&m,  their  natural 
tendency  must  be  to  increase  in  a  geooiMnCBl  ratio, 
that  i»,  by  multiplicatimi ;  and  at  whattw  wte  they 
are  increasing  during;  any  one  period,  if  no  further 
obRtJick*  be  oppf  std  to  ilietn,  they  must  proceed  in 
a  ^oivii'trlc.il  pro^^vr-'iion. 

In  the  growth  wlu  ;it.  a  vnrt  ipmntity  of  *ced  i* 
unavoidably  lost.  When  it  is  iliblf'.e.i  iii'^ti^id  of  hving 
•own  in  the  common  way,  two  ptcks  ot'  veul  w  lieat 
«jU  yield  as  large  a  crop  as  two  bushels,  and  thus 
quadniple  the  proportion  of  the  retnm  to  the  quan- 
wtf  of  leed  put  into  the  grotuid.  In  the  PkUoto- 
phical  TWHMWtlPiM  for  1708,  an  account  is  given  at 
an  experiinent  hi  which,  by  separating  the  roots  ob- 
tiiia<f  from  a  single  grain  of  nbeal*  and  tnnaplast- 
iiig  them  in  a  favourable  soil,  a  rebim  wn'obtained 
of  above  .".(10,000  grains.  Bu- ,  without  referring  to 
ptcuHur  instances,  or  peculiar  modes  of  cultivation. 
It  is  known  tliai  calciilatioiis  have  often  been  nindo, 
founded  on  positive  experience  of  the  produce  of 
wheat  in  different  soil-;  and  countries,  cultivated  in 
an  ordinary  way,  and  making  allowance  tor  all  or- 
dinary destruction  of  seed. 

Hnmlxildt  has  collected  tome  etlimates  of  this 
IfliiJj  tton  which  it  appears  that  France,  the  north 
arOcmanj,  Poiaiid,  and  Swadan,  taken  g«n^r# 
modooeftaaiilTvtonxgniMftraniej  mm  tarn 
lands  in  France  produce  fiftaan  fl»  om;  «ai.  Ae  good 
lauds  in  Picardy  and  the  Isle  of  Fwtnca  ftwn  eight 
to  ten  grainsi  for  one.  Hungary,  Croatia,  and  Scw> 
vonia,  yield  from  eight  to  ten  grains  for  ooe.  In  the 
Regno  dc  la  Plata,  twelve  grains  for  one  are  pro- 
duced :  near  the  city  of  Uuenos  Ayres,  sixteen  ft)r 
aoe:  In  the  northern  part  of  Mexico  seventeen  ;  and 
in  the  equinoctial  regions  of  Mexico  twenty -four  for 
one.    {Nomveile  Et^tgite,  L.  IV.  C.  ix.  p.  98  ) 

Kow>  supposing  that  in  any  one  conntrv  daring 
ft  CKtnn  penod.  md  under  tlie  ordinary  cnltivatioa. 
Dm  Ntnra  of  whaat  waa  six  gniiu  ftr  oiia«  it  wooU 
to  Miiefly  coRWt  to  Hj,  dMt  «lM«t  Ind  At 


city  of  increasing  in  a  geometrical  latiak  at  mtfh  aj 
natdre  as  to  sextuple  itself  tftxf  fmt.  And  lt< 
might  aafidy  be  oalailatad  hypoOMbkally*  tint  if, 
setting  out  from  die  prodnoa  of  ana  aen,  land  of 
the  same  qnalitj  ooiila  be  prepared  with  sufficient 
rapidity,  and  no  wheat  were  consumed,  the  rate  of 
increase  would  be  such  as  ootnpletely  to  eovir 
the  whole  earthy  biirface  of  our  globe  in  fourteen 
years. 

In  the  same  manner,  if  it  be  found  by  experience 
that  on  land  of  a  certain  quality,  and  making  allow- 
anoe  tat  the  ordinary  mortality  and  accidents,  sheep 
wOl  iadWItf- on  an  avera^,  so  as  to  double  thor 
mniibcn  evsry  tiro  year*,  it  would  be  strictly  eaiw 
vaet  to  Uft  tttt  ahaep  have  the  natural  cs^Mcinr  of 
inCNoiiiiV  in  a  geometrical  prwgriuiop;  of  whidk. 
Aa  connuMi  multiple  is  two>  and  the  tarn  two 
years ;  and  It  night  safely  be  said,  that  if  land  of 
the  same  qnaltty  could  be  provided  with  sufficient 
ntpidity,  and  no  sheep  were  eon.^iUjiicd,  the  rate  of 
increase  would  be  such,  tlmt  ii'  we  were  to  begm 
with  the  full  number  uh:cli  could  be  supported  on 
an  acre  of  land,  the  whole  earthy  part  of  the  globe 
might  be  completdf  eovnad  with  ftaap  is  1cm  thaa 
76  years. 

If  out  of  this  |tredigtous  increase  of  food,  the  full 
nmport  of  mankind  were  deducted,  supposing  them 
to  increase  as  fast  as  tbe^  have  ever  yet  increased  in 
any  toiuarj,  the  dedwctwin  would  be  coii^ai«ttva]« 
faicontUemble  ;  and  the  nte  of  ImMaaa  would  Mill 
be  enormous,  till  it  was  cfaeckfld,  cither  by  the  na- 
tural want  of  will  on  the  port  of  numkind  to  m^ce 
efforts  for  the  increase  of  food,  Vieyond  whut  thi y 
COtdd  possibly  consume,  or  alter  a  certain  period, 
by  their  absolute  want  of  power  to  ])rej);u'c  Ijiul  of 
the  same  quality,  so  a.s  to  allow  ul  the  same  rate  of 
progress. 

Owing  to  theae  two  aioses  combined,  we  »ee  that, 
notwithstanding  this  prodigious  poK>er  of  increase 
In  vqgetablaa  and  animals^,  their  actual  increata  ia 
nlMaicl^dow;  and  ftiacbvious,  that,  owitig  to  liho 
latter  oauw  akin^  andkqg  be&ra  a  inal  atop  ifaa 
put  to  ail  fittdiar  progrsia,  thar  aotoal  laiaof  in> 
crease  ouut  of  necesMtw  be  wvj giMitly  retarded;- 
OS  it  would  be  impoflrible  ftr  tiie  nMt  enlighteaed 
human  efforts  to  make  all  the  soil  of  the  earth  equal 
in  fertility  to  tlie  average  quality  of  hind  now  in  u»e  ; 
while  'lit  j;ir;ii '.r'iiIiIl  ji]iiii<i,ii'lif-i  timiirds  it  would 
require  so  much  time  nn,  lo  ocj^ion,  st  a  very  early 
period,  a  constant  and  great  cl>eck  upon  what  their 
mcrease  would  be>  if  tiMy  oould  exert  their  naturnl 
powers. 

'    nm  ia  abon  dl  odiar  admals  by  bia 
MllMi  it  b  Mt  t0  be  MqnMNd  that 
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the  physical  laws  to  which  he  I3  subjected  nhmild 
be  e«i»etiliaUy  different  from  tlioac  vhich  art  nli- 
•  served  to  prevail  in  other  parts  of  nnimnted  na. 

tiirc.  He  may  increase  aluwcr  than  nioit  other  ani- 
mals i  but  food  is  equally  nece«»ary  to  his  support ; 
and  if  bk  natOial  cqucity  of  increase  be  etiMet 
dian  en  be  Mnnnnaitfar  anpplied  with  foaa  fitom 
n  Itniltd  totitonr,  Vm  aaaaiaint  ha  conMantlj 
retarded  by  the  mBeaHj  «f  pcoenrbi|g  Aa  nMana  it 
aubsisteivce. 

WelHww  The  lui'ii  peculiarity  wl.icli  distinpiiahei  man 
iwiimiwMif  tuiitr  iiiiim»ls,  in  liie  hrllh"  of  hi»  support,  is 

JIJJJJJ^*  the  j>owcr  wli-ch  lie  posses  i  s  ut  very  greatly  in- 
hif  own  creasing  these  means.  But  this  power  is  obviously 
fooi.n  limtod  bj  tin  aearcitv  ef  land,  by  the  great  natural 
'  V  boiiMMM  «r  •  ^  larn  part  of  the  sorface  of  tba 
^'^'^eartl^  and  bf  Ike  dmnliv  praportion  of  prodM 
aad  KuuK  which  moat  aaeaMarOv  be  obtained  from  the  COi^ 
gfdwSeil  tinual  additions  of  labour  and  capiul  applied  to 
irjAXhayimj  h'''(.u1'.'  ai  culii'.  !iiiim. 

It  i-H,  liowever,  j.[>fcifi>-;iK v  ^^■:th  •liia  diiuiiiiBiiiug 
and  limited  jxmer  of  incrL;i,i:  ili.  produce  of  the 
m»\,  that  wc  must  compare  the  natural  power  of 
manlund  to  increase,  ia  order  to  ascertain  whether, 
in  the  mmM  to  the  faU  cnHiTatioD  and  peopling 
af  ihe  gla£o!i  <Iw  natural  power  of  mankind  to  in- 
O'ease  mast  not,  of  absolute  neceaaity,  b«  ttautantij 
retarded  by  the  difficulty  of  procuring  the  niaana  of 
subsistence,  ninl  If  ho,  vhul  are  U£dy  10  bo  tbe 
effeets  of  such  a  .vUlc  ol  thlnp*. 

In  sn  i-ndeavnur  to  dc't<'riii;ii(-  tli  iiali  i  1  power 
of  mankind  to  increaKe,  a^  well  an  tlieir  i>ower  of 
increasing  the  produce  of  the  soQ,  1M  can  bava  no 
o^>er  guide  than  past  experience. 

The  great  check  to  tha  increase  of  planu  and  ani> 
auK  w«  knaar  firoat  aaqjaeriene^  it  tfie  wank  of 
mm  and  noiwMiniant;  and  dkb  aperinee  would 
direct  ui«  to  look  for  the  greatest  actual  increase  of 
ibem  in  those  situations  where  room  and  nourish- 
ment V'  ri  tlic  most  ubundant. 

On  tlifi  same  principle,  wc  should  expect  to  find 
Ae  greatest  actual  increase  of  population  in  tho«c 
situatione  where,  from  the  abundance  of  ^ood  land, 
and  tha  *  in  which  its  produce  is  distribuM^ 
Ae  la^^jMtion  of  tha  naoavarica  ofhft  ia  ac< 
tuaiDjr  awnrded  todw  maaa  of  dw  aocie^. 

Of  the  countries  with  which  wo  are  acaiiaiilled,  An 
United  Sutes  of  America,  fomcrly  the  NbiA  Ame- 
rican Colonies  of  Great  Britain,  answer  most  nearly 
tft  this  description.  In  the  United  States  not  only 
is  there  .in  sbuiidunrc  of  good  land,  but  from  the 
manner  in  which  it  has  been  distributed,  and  the 
market  which  has  been  opened  for  its  produce,  there 
has  been  a  greater  and  moK  oomlant  demand  fee 
boar,  and  a  larger  portion  of  naoHMfiea  hat  been 
awarded  to  the  bbourcr  than  hi  anyof  Aoaa  oAcr 
countriee  whidi  possewi  an  equal  or  gtealer  abenl*'  ' 
ance  of  land  and  fertility  c!'  n  11. 

Here,  then,  we  should  cxpt'tt.  to  i'lnj  tli.it  the  na- 


tural power  of  mankind  to  increa-te,  whatever  ii  inav  Payohtfwh 
be.  Would  be  most  distinctly  marked;  nrni  htri',  in  can. '  ^  ^  ' 
sequence,  it.-ip)>ear8  that  the  actual  rate  ot  liie  increase 
of  population  has  been  more  rapid  than  in  any  known 
country,  although,  independently  of  the  abuadanoa 
of  good  Und,  and  the  graet  denund  Ar  laboor,  it  ii 
di«^8gniAed  bj  no  other  l  iiiiinrtantiiii  lAich  a^ 
pcarto  bo  peenttarly Ihvomdila  to  Aa  incraaw  of 


It  has  been  sUtcd  that  all  animals,  according  to 

tb.:-  liiiiiwu  law,  hy  which  they  are  protlutx-il,  muFt 
h.i  .f  a  LMpacily  ot  incrca^ng  m  a  geotn«tncai  pro- 
gTc^^ion.  And  the  question  with  regard  to  man 
in,  what  i»  tlie  rate  of  this  geometrical  progree- 
aion> 

Fortunatelgr  ha  Aeeoontry  to  which  we  ahoaldna* 
tonlly  torn  oar  eyea  Sat  an  exemfdification  of  A» 
■oat  npid  nte  m  increase,  there  have  been  four 
anamervtlom  of  Ae  people,  each  at  the  distance  of 

ten  yesf-  ^  uul  thou^  the  estimates  of  the  incrcaiie 
of  popukiiua  tn  the  North  American  Colonies  at  ear- 
lier perio<l8  were  of  sufficient  authority,  in  tlic  absence 
of  m«jw«  certain  documents,  to  warrant  most  import- 
ant inferences,  yet  as  we  now  possess  such  aocu< 
mentfc  andaa  A*  period  thqr  involve  i«  of  anfident 
lengA  to  eataUiA  the  paint  in  questioi^  ife  la  no 
ssary  to  reftr  to  Miliar  timea. 
Aooording  to  a  regular  oenmu  made  by  order  of  lamawsr 
Congress  in  1790,  which  there  h  every  reason  to  ''<'P"l«>«a 
think  is  essentially  correct,  Jhe  white  population  of '.°  Ij^.V,**!!: 
Ao  United  State*  wa«  found  to  U  .S,i64,148.    Byn^  w»«s»s* 
similar  census  in  1 800,  it  was  tound  to  have  ioaeaaed 
to  4,312,841.    It  had  increased  then  during  the  tan 
years  from  1790  to         at « late  equal  to  S64  jwr 
ecM<.,  a  rate  whidv  if  coBthwa^  wooU  double  the 
in  tweatoAwo  yaara  and  alNmt  Aav 
andahaK 

According  to  a  third  census  in  1810,  the  white 
population  was  faunU  to  be  5,862,092,  •  which, 
compared  witli  Ae  population  of  iStX),  gives  an  in- 
crease in  the  second  ten  years  at  the  rate  of  nearly 
!}6  per  ccnI-,  which,  if  contiuui-d,  would  double  the 
population  in  abwut  twenty.two  years  and  a  half. 
*  to  the  fourth  census  in  1820,  Ae  white 

MB  found  to  b«  74061.710.  t  whiA» 
wiA  Ae  population  af  18 10,  gives  «n  in- 
crease in  Ae  Aird  ten  years  at  a  rate  per  ecu.',  of 
.^4.1 ,  which,  if  continued,  would  double  the  popu- 
lation in  twenty-three  <,  L.ir.-.  and  seven  months. 

If  wc  c<tiii|Mire  the  pentAi  of  doubling  according 
to  the  rate  of  increase  in  tlie  most  unfavourid>]e  ten 

am  of  Ais  series,  wiA  twenty-five  years,  we  shall 
Ae  difference  such  as  fully  to  cover  sill  the  in* 
cream  of  popaleAm  which  would  havo  token  jplato 
ftaniranigratian> 

It  a|gwat*  fion  a  reference  to  the  most  authentic ' 
doeomciits  which  can  be  collected  on  boA  sid«  of' 
the  Atl  rnt;,  ;li.it  the  emigration  to  the  United  States, 
tiuriiij'  t:iL  ]:,n\  t  ^■.enty-fiTe  years,  falls  decidedly  short 


-  •  These  numbers  are  taken  from  Dr  Seybert's  SlalUiKol  Annalt,  p.  SS. 

f  71)is  numliMr  ia  taken  from  the  American  Natimal  Calendar  for  18S^  illi  bto  inito  bWQ  toBipind 
wiA  the  ordinal  eeDMu    pabliAed  fer  Ae  use  «f  Ae  Bonbara  of  Coii^inM. 
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flf  m  tvenge  oflO^OOO  •■jtur.  Dr  SqrlMi^  Mm 

bnt  authority  on  the  other  aide  of  the  waMr»  tMe* 

that,  from  1790  to  1810,  it  could  not  heve  been 
much  as  6000  a-ye  tr.  Our  officiel  ecoounta  of  the 
number  nf  emigranUs  to  the  United  States  from  Eng- 
land, Ireland,  and  Scotland,  during  the  ten  ytmn 
from  181%  to  1821,  tndtuive,  Rive  an  average  of  less 
than  7000,  althoagfa  the  p»ioa  include*  the  uxinwr. 
dbHcy  jrwcMMT^aDdUlSlS,  in  ^  ""^^m 

tiUf  wtn  *m  hatimt  to  be  before  or  sinee.  l*he 
afleUI  Jimttkm  aceoanu,  m  ftr     they  go,  which 

ii  tat  twvTMnfrom  the  90tt  BtptiaOm  U19, 

for  the  emigranta  from  other  EurofMB  WWlriMi, 
the  pi-neral  average  will  itiU  be  under  the  ten  tbon* 

wnd< 

A  new  niiide  has,  however,  lately  beenf  sug|r;est- 
ed  of  est.  i;]  itit'g*  the  amount  of  increase  i:i  any 
country  derived  from  emigration.  It  has  b«*n 
justly  atated,  that  when  a  census  is  taken  every 
ten  JWMb  and  the  population  ia  diatiaguiabed  into 
Awabeva^Mldtfioae  below  ten  years  of  age,  all  abore 
tVi  mnof  «Ke,  exdwire  of  emigrants,  must  have  ex- 
ittti  hi  tlie  eenraa  imnediatdy  preceding,  and,  coiv- 
Mqiwrify,  allar  bafiof  nadb  •  |Mp«  aliim 
lilt  mortiillrf  dining  tm  fmn,  lha  taem 
above  the  remaining  munber  nnuA  b6  •UifliUied  to 
emigration.  If  we  had  the  means  of  estiiuatjiig  wWi 
n<-i  111  Hf  \"  the  lo«a  which  would  be  sustained  in  Ame- 
rica in  ten  years  by  a  population  not  incre«iicd  by 
additional  births,  this  mode  of  estimating  the  anumnt 
of  wnigration  would  be  unobjectionable,  and  often 
very  uieful. 

But,  nnfoitunately,  the  means  are  deficioit.  £  iren 
Oe  aimMl  mahiiky  in  the  United  States  is  not 
known.  It  w«  supposed  by  Dr  Price  (Vol.  II. 
p.  50,  7th  edit)  to  be  1  in  50 ;  by  Mr  Barton,  in 
the  3V«iifM(tea«  «f  Ifo  &c*«te  at  Fkiladelphi* 

2«L  III.  Vq.  7)»  1  in  «9j  nd  ft  k  alitod  by  Mr 
iated,  in  his  work  on  Ammriut  md  her  mumr- 
cet  (p.  SOV  that  the  annual  dm£tm  afrnge  throaffh< 
out  the  Unitetl  Statr-;  !  in  40,  in  the  healthiest  dis- 
tricts 1  in  56,  anil  ia  liie  most  unhealthy  1  in 
35. 

If,  however,  we  could  ascertain  accurately  the 
average  annual  mortality,  wr  -hnuld  still  he  unable 
to  ascertain  the  antouat  of  the  los»  in  queetioo  ;  as, 
under  any  given  law  of  mortality,  it  would  depend 
to  very  much  upon  the  rate  at  which  the  population 
W  ilMrea-'<ing,  The  truth  of  this  observation  will 
baplued  n  •  ttrikinc  light  by  tlie  following  diert 
table,  widk  vUcb  «•  aav*  bam  ftvoond ' 
aUe  calculator,  Mr  Mflne,  aaftor  af  a 
Treatise  on  AitnuMet  ami  Amnmeet,  It  b 
struttiMl  fin  till    Mi|ipo«tion  that  the  population, 

iii  cdvh  c  a/c,  is        ITS  subject  to  the  »ame  law 


afaaartality  as  that  which  . 
udEhilawd  dariiic  dia  tm 


lifipf  ia  aadb  eMt  ia  KMNXK 


andadSdiim' 


Total  pojiulation  ten 
yparH  since,    -  - 

Total  above  10  years  of 
age  now,      -  - 


Died  during  the  terrol 
of  10  years,  out  of' 
Uvinf  at  iu 


593,346 


s 


Being  one  ef 


7S,*5S 


490,005  U4,358 


SW,495  195,566  IS6,t76 


5  369s  6.6786( 


18,189 


Weeee  ftvwAU  taU^  ^  tnder  the  aane  bw 

of  mortality,  the  dlflnanca  of  Ion  sustained  in  ten 
years,  by  a  people  net  increased  by  fresh  births, 

would  in  the  tiiree  cases  8U]>po«ed  of  a  stationary 
population,  a  population  doubling  in  50  years,  anil 
a  population  tloubling  in  i!5  years,  be  as  l  in  5.:jG9i, 
1  in  6.67SC,  and  I  in  '.iJSijO  ;  and  that  when  the 
l:nj}:.iuatiiiii  (iiHiliiing  itself  in  25  year*,  tha  JOK 
would  be  very  little  more  tiian  one-wgbtb. 

But  the  censuses  must  be  allowed  to  form  a  pri' 
ma  facie  evidence,  that  tiw  Mpulation  of  the  United 
States  has,  for  a  eomkhnwa  time,  been  gotng  on 
doafaJi^g  itialf  in  M-ycan;  aadasavuM  thiaani. 


tnNVra., 

till  bcMw  evidaaeaia  pvodooed  on  the  otfa^  side,  5 
will  appear  that  Aaaananntofinimwration,  dediifr 
ed  from  tba  nJaUiaiafcuad  ta^  ia  fiaathaa  lAOM 

«-year. 

'I  ;iu-^  I'di'  white  ])opulutio!]  nf  ilir  Unitr  li  States  in 
180<J  wai,  4,312,84.1.  J  This  poimlation,  without  t\tr* 
tlier  accesiion  of  births,  would  in  1810  be  diminished 
one-eigfatli,  or  reduced  to  S,773,7S6.  In  1810  tha 
population  above  ten  yean  of  age  was  8,845,889; 
and  subtracting  the  fbnnar  mtmlicr  fnan  tha.  hMar, 
the  diSineDoe,  or  aWNint  cf  mlffUkl^  wiH  to 
71,653.  or  7165  a-yav. 

Agdn,  tfie  white  popoIatiaiiariUOvaa  f ,8eMlff, 
which,  diraimahad  by  una  ligUlli  in  ten  ye«^  would 
be  5,129,331.  The  population  above  ten  yeara  ef 
iiL'e  HI  IS'^M  vs'ur,  5,  ^-sJ.y+O.  §    Siiiitxiu-tir.^' the  for- 

ir.tr  !VoiH  '.lu'  l.itU:  ,  tlie  difFerenrc,  or  lunriunt  of  emi- 


•  American  National  i  aiendar  for  1^21,  p.  «87,  and  ^orfA  Ammcmm  Aewew  ftr  Oalabar  liM,  p.  90*. 
+  This  mode  was  sui  rgested  by  Mr  fioodt  in  Mr  Godwb'a  Ammr  to  Mr  MaUni.' 

AfHsttcsH  JMrifftMl  CMMdir  nf  'Mtt>  p> 


Digitized  by  Google 


310 


POPULATION. 


gntUw,**  10^.608,  or  lOjBeoa>-ytUi  abowing.  u  we 
'  WMwW  jnpfi!*»  ■  g*''***  MUBMiH  at  mSgfUdan  from 
1810  to  ISflO  then  from  1100  to  1810,  butcfcn  in 
the  latter  ten  yeam,  mmI  iododing  emigratioill  iWm 
Canada,  as  wdi  u  «U  iithcr.  COOlttries,  littk  CICeed- 
ing  10,000. 

Altoi;LlluT  iheti  we  cnn  hartlly  err  in  defect,  if  we 
allow  10,000  a  year  lor  the  average  increase  from 
emigration  during  the  25  year*  from  1795  to  1820, 
•od  applying  thit  number  to  the  slowest  period  of 
incRaae,  when  the  rate  was  such  as  to  double  the 
population  in  tS  VMM  snd  7  months;  it  inav  be 
easily  calGokted,  Oat  in  the  addhkmal  yeur  and  five 
months,  a  papulation  of  5,863,000  mNild  hmm  in- 
creased to  an  amount  much  more  dian  eufficimit  to 
cover  031  annual  t<migration  of  10,000  pcTMO^  irith 
the  increaiie  frum  them  at  the  same  rate. 

Such  an  increase  from  them,  lio\scvfr,  ■vvrmlil  not 
take  place.  It  :ip|>e;irs  from  an  accuunt  in  the  Na- 
tioMuOdendar  of  the  lAiittd  States  for  the  year 
19X1,  that  of  the  7001  perwns  who  hod  arrived  in 
AmeffinftWB  die  90dl  of  September  18li»  to  the 
SOth  of  September  iafiO«  19X9  ^^'^  femaleay 
and  the  reat,  504S,  were  nudes,  *— a  proportiotii 
which,  if  it  Bpiirouehcs  towards  representing  the 
a\  ersge,  must  very  greatly  retluce  the  number  from 
which  any  inereaso  ouj^ht  to  be  calculated. 

If,  liow'evcr,  we  omit  these  considerations;  if  we 
•appose  a.  veariy  emigration  from  Europe  to  Ame- 
ricm  of  10,600  perwrns  for  the  25  years,  from  1796 
lb  1820.  the  greatest  part  of  vldchtime  Europe  WM 
involved  in  a  most  extensive  MMW  of  werGuNI  8e> 
quiring  nil  its  population ;  and  fardHT*  Vt  we  allow 
for  ar  in  r.  1  of  nil  the  emigrants  during  the  lekeie 
peri'jd,  Hi  the  i'ulhft  rate,  the  remaining  numbera 
will  still  be  sulUcient  to  .'^how  a  dowMmg  of  tliepo* 
pulation  in  less  than  25  years. 

The  white  population  of  1790  was  3.164,148. 
This  population,  according  to  the  taW  nt  which  it  was 
increasing,  would  have  amounted  to  about  3,694,100 
in  1798 ;  and  supposing  it  to  iiave  jiut  doubled  it- 
sdf  in  we  15  years,  from  1795  to  mo>  the  popuhi> 
tion  in  1820  would  have  been  7.388,200.  But  the 
actual  white  population  of  1820  appears,  by  the  late 
censu.i,  lo  If  7,861,710,  showing  an  excess  of 
473,510,  whereas  an  emigration  of  10,000  persons 
annually,  with  the  incrca-ie  from  them  at  3  /xr  cent., 
•  rate  which  would  double  a  population  in  lees  than 
S4jreara,  woald  onljr  amount  to  364,592. 

An  dM  aoatatriktqg  confirmation  of  the  cenaaaae 
of  the  Unilad  Stirtaa,  and  dw  neat  remarkable  proof 
of  the  sate  of  increase  being  nffarfiMiul  aInuMt  eift- 
dnalvely  by  procreation,  haye  been  fbmiahed  to 
IIS  liy  NTrMiliir.  lulii^.  ivork  mi  .-f imd 
Aiiuraiii.':!-,  wliu:li  cmiUun»  iiiueli  '.aluiii.t  and 
interesting  i:il  rir;»ti<in  on  the  subject  of  popu- 
lation, he  iuul  iiuticcd  the  effects  of  tiie  frequent 
pressure  of  want  on  the  labouring  classes  of  Swe- 
dan  ;  whidi,  Iqr  increaaiog  the  praportian  of  daathik 


rendered  the  law  of  mortality  so  accurately  observed 
iu  that  country  by  Profeasora  Wargentin  and  Nican> 
dar»  inajppliaAte  to  fldaat  ooMttma  oMm  AvoonUf 
«iicii»BtBioed.  Hut  the  bnr  of  awvta%  was  sib* 
aerved  to  be  gradually  improving  from  the  titac  th.tt 
Dr  Price  constructed  his  Swedish  table;  ami  tlie 
pcritxl  from  1800  to  tl)e  end  of  1805  wa^  so  free 
Iruoi  scarcities  and  epidemics,  and  the  he.ilihines»  uf 
the  country  had  been  further  »o  much  improved  by 
the  introduction  of  vaccination,  that  be  justly  thought 
tlw  law  of  mortality,  as  observed  during  these  five 
yaartb  might  auit  countries  whore  the  ooodition  of 
the  peopte  ma  kmnm  to  Im  much  better  dmn  it  Iwd 
genenlly  been  in  Sweden.  On  these  grounds  be 
^>plled  the  Swedish  law  of  mortality,  during  the 
term  mentioned,  to  the  hy})olheais  of  a  population 
which  had  been  increasing  by  procreation,  in  geo- 
metrical prugrcshion,  fur  more  than  a  hundred  years, 
so  aa  to  double  every  twenty-five  years.  Assuming 
this  population  to  fa«  oite  milUoo*  he  dis&ibuted  it, 
by  a  proceaaweU  luwwn  to  perscma  eonversant  with 
these  sttbjeolib  into  the  different  aflP  Nftnred  to  in 
the  American  ymMwaaai  and  then  oompaied  dwm 
with  the  same  number  of  penona  distributed  accord- 
ing to  the  ai  tuiil  returns  of  the  ages  in  the  American 
censuses  fur  the  three  perioda      IbOO,  IttlO,  and 

182a 

The  results  are  as  follows : 

IliitriliiiMB  ef  •  AMwAilm  of  1,000^ 

He  midir  awKilMia  J  iirfsmsfe  ^dge. 


astwtiw 

Afsssr^ 

Ths  Hypth 
Umii. 

United 
Ccotu*  «f 

isoa 

Sutc«. 

ma. 

Cenuu  of 
1920. 

0&  10 
10  &  11) 

16  &  26 
16  ^  4.) 
45  &  lOG 

S3r,592 
l45,.osy 

186,222 
213,013 
U7,«90 

334,556 
l.;4,8!)S 
185,046 
205,?89 
1S0«4J1 

344,024 
1  :>(},345 
1 89,Sie7 
190,461 
tl9.9«3 

333,995 
154,913 
198.114 
191,139 
181*639 

0&  100 

ijOOIMXXI 

1,000^000 

Under  \b 
Above  )6| 

4  83,175 
516,  8'25 

489.454 
510,546 

500,3G5 
499.631 

488,908 
511,092 

xoe  general  rescmnianoe  m  ina  a 
the  ages  in  the  three  diflercntosuVioa 
aoad  to  the  hypodieaia,  cleaiij  mwvea. 

Iff,  That  die  distribntion  of  the  ages  in  die  di£> 

ferciit  <-riL;ivier;i!ii)iis  must  be  riiide  with  ^ome  caf^ 
and  may,  tljLrLlijrt ,  be  relied  ou  lu  liic  main  cor» 
rect. 

That  tile  law  of  mortality  assumed  in  the 
hypouiesis,  cannot  deviate  essentially  from  the  law 
ofBMCtality  which  pcevaila  in  dw  United  StMea  j  andf 


•  The  details  ior  the  not  jaHr 
ta  aniviiy  in  thn  Unmd  1 


not  yet  been  printed,  but  it  is  known  that  the  whole  number  of 
waa  10,728,  of  which  2iI5  were  from  the  United  States  lenviiw 
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idlv,  That  the         •trnetim  of  Hut 
popnUtion  differs  very  litDs  flroM  wlnt  it  iroiild  b* 

if  h  were  iiu-rea«in<»  repriilArly  (nim  procreation  oolv* 
in  geomitricftl  pro£fres»ioii,  to  u  to  doable  it««f 
erery  25  yejcru;  and  that  wc-  ma)-,  therefore,  saMy 
infer  that  it  h^s  been  very  litlk  duturbetl  by  iiniui. 
gration. 

If  to  these  proof*  of  the  rapid  increase  of  popuk- 
tion  which  luu  actually  taken  jilarc,  ivc  mid  the 
OWuidention  that  this  rate  of  increate  i»  mi  average 
ng  to  a  most  extenrive  territory,  aome  parU  of 
•re  known  to  be  unhealthy  ;  that  9o\w  of  iht 
of  the  United  Stttaa  art  now  large ;  that 


vmartt  dw' jnhabiunt«  muM  be  annfau  ia  «ap 

wMttomt  occupations,  and  expoMM  M  vmKf  at 
thote  cliecks  to  increase  which  pvmjl  in  tlttar 
countries ;  and  Airther,  thst  in  the  western  twrito- 
Tic«,  where  these  checks  d>  ■  i  i  eur,  the  rate  of  in« 
creji>e  is  beyond  cotnpanson  more  rapid  than  the 
senerni  avernge,  after  making  the  fullest  allowance 
for  ini migration,  it  mutt  appear  certii in,  that  the  rate 
nt  whic-h  the  populiition  of  tlic  whole  of  the  L'nited 
States  has  actually  increased  for  the  la'<t  .'^0  years, 
must  fiUI  very  decidedly  short  of  the  actual  capaci^ 
of  mankind  to  InerMW  under  the  most  fiivourabie 


Tk<-n»tenf   TheMMpraardwtcan  baobtttmdof  tfaei 
!h 'TTuii        of  mankind  to  incraaw  at*  OOtain  rate,  ia  tiiair 

slte.'c'in.  h^y'mg  really  increased  at  that  nte.  AUbe  MM 
enrwai  by  time,  if  any  pecuharly  rapid  incMne  wWcll  had  ap* 
Uw  IncttiH:  pcared  to  take  plaee  in  a  (virticnlar  country,  were 
ofothct  quite  unsupported  by  other  evidence,  we  might  be 
di.»posfd  to  attribute  it  to  error  or  accident,  and 
n>ij,'lit  scarcely  be  justified  iti  founding  important 
cotiriusions  upon  it.  But  thiis  is  far  from  being  the 
case  in  the  present  instance.  The  rute  of  increase 
which  has  at  times  taken  place  it:  other  countries, 
under  the  operation  of  great  and  obviooa  diccka  to 
the  progress  of  population,  sniBciently  diowa  what 
Bokfat  be  expeetad  if  tbaae  diacks  were  removed. 

Tba  coontriaa  noit  raiambling  the  United  Sutes 
«r  Amrim  ac«  thaaatarritoriea  «f  tlia  New  Woild 
irfaieh  lately  bdongad  to  Spain.  In  abondinoa  and 
fertility  of  soil  they  are  indeed  superior ;  but  almost 
all  the  vices  in  the  gnremment  ot  the  mother  coun- 
try were  introduced  into  her  colonial  possessions,  ntid 
particularly  that  very  unequal  distribution  of  landed 
property  wfni  h  t;iki  s  place  under  the  feudal  systciji 
These  evils,  and  the  circuinstance  of  a  very  large 
part  of  tlie  population  being  Indians  in  a  dcprt'<;!>e(i 
and  inferior  in  inditstry  and  energy  to  Euro- 
neeeasarily  prevent  that  rapid  increase  of 
ibm  wlncb  we  abondanea  and  fertility  of  the 
aC   BHt  it  appears  from  the  in- 
HMliBV  MBannt  t€  Mav  Smhb^ 
If ,  HwdMd*  hM  wA  laiV  «N»  siMB  to  Ik* 
wriiUe.  tint  ibr  the  kit  half  ef  the  riiibHeiilTi  ran 


iDcraasesf 

f^mulatida 
in  New 
Bfain. 


A  T  I  O  N. 

tvry.  the  exeeei  «f  tlie  births  abava  the  deaths,  and' 
tbeprogressafthepopuktian,  ban  been  very  great. ^ 
ThaAUeiriagaratnepnportions  of  burialalobap* 
titna  in  the  wgiiUr»  of  eleven  viUages,  ttie  datub 
of  nliich  wen  carnnmnicrtad  to  M.  Haadieldt  bgr 
the  curates : 

Burialf.  Bapuam. 

At  Dolores  100  253 

Siiiguihitan,  lOU  234 

Calymaya,  ........lOO  COS 

Giumaxuatfl^  ,  100  £01 

St  Anne,  100  195 

MarsO,.  too  194 

Qucretara, .................. 100  188 

Axapoaee^  100  157 

^^uala,   ,  100  140 

Bldawl^ac^  100  180 

Furaco^  100  1«S 

The  mean  proportion  is  100  to  183. 

But  the  proportion  which  M.  Humboldt  conaidera 
as  best  soilad  to  Oe  vhele  af  the  pepnlaltoii  ie  100 

to  17a 

In  M»me  of  the  villages  above  mentioned,  the  prtv 
portion  of  the  births  to  the  popuktion  is  extraordU 
nsrily  great,  ami  the  proportioo  of  deaths  veiy  con> 
■iderable,  showing,  in  a  striltinc  paint  af  viev,  tbe 
early  marriages  and  early  daatw  of  a  ttopical  cU* 
mate,  and  the  man  nfid  jftmiogtnnf  of  eadtg^ 
Deration.  * 

At  Queretaro,  it  appears  that  the  baptisms  were 
to  the  population  as  1  to  14,  and  the  burials  an  I  to 

At  Guanaxuato,  including  the  neighbouring  mines 
of  St  Anne  and  of  Marsil,  the  baptisms  were  to  the 
population  as  I  to  15,  and  tlie  burials  m  I  to  sg. 

The  general  result  from  all  the  information  which 
could  be  collected  wa^  tliat  die  proportion  of  birtiH 
to  tbe  population,  for  tbe  iriiole  of  the  kingdom  of 
aUm  Sgm,  was  as  I  to  17*  end  af  tbe  d«Mbe  aa  I 
to  90.  Hmm  proporttona-of  bifiha  to  imAt,  it 
they  were  coatimadf  wmdd  dovbk  lihe  popidatian 
in  27|  years. 

M.  Humboldt  further  observes,  that  the  informii* 
(ion  w  hich  lie  Imd  collected  respecting  the  propor- 
ti  urifi  of  the  births  to  the  deaths,  and  of  these  to  the 
whole  population,  jirove*,  that  if  the  orUer  of  nature 
were  not  interrupted  liy  iyomc  extraordinary  and 

disturbing  cauiies,  ttie  populaticm  of  New  Spain 
ou^ht  to  double  itself  every  nineteen  yeaw.  f 

It  is  known,  however,  that  these  caoaee  do  oeeiw 
in  the  actual  state  of  things :  consequently  ire  can* 
IMk  aoniider  the  actual  rata  af  the  iMMMe  «f  1 
laliaB  in  New  Spabi  aa  irantar  iIm 
the  taam  calcnlifion.  Ba»«  Mte  of.  i 


Sll 


*  The  detail!)  which  M.  Humboldt  ha^  given  af  the  population  of  New  Spain  are  highly  intereatiqgr  aa 
tliey  are  the  first  of  any  porsieriuence  which  the  public  has  yet  received  of  •  tropical  cliin^>  Tbepecn- 
li  irlciL  j  which  mark  them  are  exactly  of  the  kind  which  might  have  been  fqpeelcd«  dlOll|h  the  praparaon 
of  births  ia  still  greater  than  we  could  have  ventured  to  suraoae. 

t  £mf  JVfir^  Mr  i^  Jl^w  d^  b  ^snA  S^PV^ 
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jftgnUOoa,  M  to  doable  tb«  po^htkm  in  fJJ,  in  tpito  of  all 
''  die  obttades  enanKmted  bjr  M.  HwmboM^  it  very  • 


It  it  next  to  dw  inarMM  «f  the 
Ihited  SMm,  and  greatly  mipnior  to  aoj  dMtOHl 
bt  Ibttnd  in  Europe.  . 

Yet  in  Europe,  the  tendency  to  IncreaM  if  alwajn 

very  »trongly  markcil,  and  the  actual  increase  for 
periocL)  of  »on\c  letigtli  it  aometimes  much  pt»tcr 
tlian  could  be  cx|H-ctx.'d  bcflMklod*  ^OUldhllQg  the 
obstacle!!  to  be  overcome. 

It  apjx>ars  from  ^  ivii  lch,  •  that  the  population 
of  Prussia  and  LttliunniA,  after  the  g^reat  pla^e  in 
1709  and  1710,  doubled  itself  in  about  44  years, 
fVona  the  excen  of  the  births  above  the  deaths  enu« 
Dierated  in  tlie  rcgi.'^ters. 
In  Ra«ai«»  Qie  «hoi«  popobtka  in  ITtfS  wm  «•({• 
hy  MNMMntfMi'iM  dlcnlttlflnf  ft  tvculji 
tafllMO^Mid  in  l^atAiity>aixiBflIioiia.t  Thtii 
iii  ft  nte  of  incifo w  wUeb  ireald  occasion  a  doab« 
llnff  in  less  tlian  48  jresirn. 

In  the  population  of  Irelmul  wns  ostimaULl 

at   1,034,000.    Ac  li  Ti.l  .11^-   \'>  l;it;-   rrtunis  il) 

1891,  it  had  inwented  lo  the  prodigious  iaiiount  of 
(),8  l6,94f) :  X  and  it  is  tiumjfht  that  when  the  defi- 
ciencies have  been  supplied  by  the  final  rcturiM  of 
the  nomMtaH^  it  will  be  upwards  of  seven  millions. 
This  is  an  example  of  an  actual  increase  for  125 
years  together,  at  m  m»  wMch  would  double  tha 
~       45  years;  and  this  Ina  takan 
tfie  flcquent  preaiure  of  great  dklKHi 
tlw  labouring  classes  of  society,  and  tbepno* 
tioe  of  Breqaent  and  considerable  emigration. 

But  for  the  proof  of  the  power  f>f  population  *  ) 
increase  under  great  obstacles  of  ilie  preventive,  aa 
well  as  of  the  positive  kind,  we  need  not  go  out  of 
Great  Britain.  The  rnte  of  incrense  since  our  enu- 
merations have  commenced  has  l>een  very  remark- 
able for  a  country  which  was  considered  as  well 
peopled  before,  and  some  of  the  detjiils  aocompany- 
mg  tbe  retima  tend  strikingly  to  illustrate  the  prin» 
cipeofpopaklion. 

 «r     Ilw  IwpokliaB  of  Qiaat  Britain,  accnidi«<g  to  til* 

the  ris|mh.lit»flnaaiei«tioiii!,wai,  in  1801,  lO,9M,64^Hid»  h 
(ioH  0^  1811,1 2,396,803.5  This  is  a  rate  of  incrgaw,  dw* 
orrti  Bn.  j.^^  of  rather  above  15  per  emfe,  •  Me 

which,  if  continued,  would  daobte  dw  popdMidn  in 
bctwmi  4P  and  50  Tears. 

liv  the  l:;:--X  f:niJMiiT;i'jiir»  of  1881,  it  appears  tlint 
tlie  populatiiiii  was  14,^91,631,  ||  which,  eoiiijwri  il 
Willi  the  population  of  1811 ,  gives  a  rate  of  increaw 
durii^  tM  ten  years  of  14.85  per  cent.,  a  rate  wliidi 
wwda  doable  the  popolation  m  about  59  year*. 

According  to  these  numbers,  the  rate  of  increase 
flaring  the  bat  ten  years  was  slower  than  that  of  the 
t  l»t  it  appaan  Ihan  tlw  eveaw  «r  tfwnnnibv 
mftadaainaa  awwtfan  «r  Mils 
to  Ae  lUtt  of  tha  papriMoa  in  isn 


utu  fnxu 

IMOto 

18S1. 


and  1881,  when  the  females  excaadadtha  Itolef,  par- 
ticu^^at  the  latter  period,  that  of  1lwja(||a  niUB* 


inwportion  most  haT*  ba«B  fctaipMti.  Ontliiaae- 

count,  and  on  account  of  tlie  further  diiBctdty  of 

knowinjj  what  part  of  tills  niimln  r  it  ii_rl:t  jimjierly 
belong  to  Ireland,  it  haa  been  pru{>txi«.><i  lu  t^uniate 
the  rate  per  cent,  at  which  the  population  has  in* 
creased  in  each  of  the  ten  years  by  the  fcualeii  <n>ly; 
nnil  according  to  this  mode  of  computation  the  po- 
pulation increased  during  the  first  period  tit  the  rate 
of  1 4.0*2  ;jer  ctai.,  and  during  the  second  at  the  rate 
of  15.88 — iPntimmmrf  OtmnmHmu,  p,  00  XIm 
last  rate  of  inonaaa  woaM  dMUb  tha  ftifnbtkn  is 
lata  than  48  jaan. 

ThaanlT objeeliaB  to  thia  Mada  «t 
k,  that  it  doea  not  take  into  conaideration  tlie  i_ 
er  destruction  of  the  males  duHnf(  the  war.  h 

1801,  the  fcniali rxcu.ilt-.l  tli.-  Iialf  <>C  t\u-  jwipuU- 
tion  by  21,031,  amiia  la'^i  by  bj.ttyii,  wJtile,  at  tile 
intermediate  jicriod,  owing  to  the  causes  above 
mentioned,  the  females  fell  ahort  of  the  half  of  the 
males  by  35,(i85. 

When,  however,  a  proper  diatributiou  has  been  made 
of  the  army  and  navy  among  the  resident  population, 
and  taking  England  and  Wales  akMM^  it  appaata  that 
Aoai  1801  to  1811  tbe  mmulalkB  jncnoaMd  at  dia 

Ma  of  14*  per  cent.,  and  Aon  Itll  to  ISCt,  at  thft 
lato  of  16^  per  cen/.>-(A«IWMiy  Qfcwnwfc'wM^  pb 
98.)  At  the  ibrmer  of  tfaato  rates,  the  period  of 
doublinf^  would  be  rather  above  50  years — at  the 

I'ltli'r,  -iniji T  In  ',  i-nrs,  nnd  tikiiii;;  tlif  wlm'c  period, 
iiif  Uiut  Ok  tloubiui^  noiiUi  Ih?  iili.ji.it  IS  ','rnT».  Yet 
in  Great  Britain,  thci c  is  :i  murh  iarpfr  jiru|)urt:(jii 
of  the  population  liviug  in  towns,  and  engaged  in 
occupations  considered  as  unhealtliy,  than  in  any 
other  ItDown  country  of  tbe  Mone  ectent.  There 
are  also  tbe  best  reaaona  for  believing  tliat  in  no 
other  country  of  tbe  same  extent  i«  than  to  be  fbubd 
n  great  a  proportion  of  kt«  manii^Bai^  «r  ae  great 
•  pwportiaiirf  iwrMarawiahiliif  towninia^to  In 
OnatBrilaiB.  It iaAodMr known  «hatthanttwb«r 
of  cndigfantaftan  Oreat  Britain  oraatly  exceed  those 
who  come  into  the  oonntry.    And  if,  under  these 

circa m still ir'c^,  a  ilrmr^nd  tVir  liibour  ulid  an  Kifrra,*^ 
oi  tlu:  f'LiiiJa  lor  lU  in.iiiiU-IltUli.*,  cwuld  lot  L'O  years 

[oy-L'ili'T  occasion  sufli  a  r:ae  of  increase,  as,  if  coii- 
iHUK  li,  would  doable  the  popuiatian  in  4£  years, 
and  (juadruple  it  b  96  yeara,  it  ia  in  tbe  highest  dia> 
gree  probable,  that  if  the  encourageroenta  to  mar» 
riage  and  the  means  of  supporting  a  family  wot  aa 
great  as  in  Amerioa*  tha  panod  of  doablii^  in  Gnat 
Britain  wonld  nat  b*  Iran  than  85  yaan^  avan  in 
«ito  or  bar  M  tovM  Md  n 
NdNMylmifta 


•  GolUche  Ordnung,  Vol.  I.  Table  XXf. 

f  Malthua  0«  Populaikm,  Vol.  1.  p.  439,  5th  ediU 

t  ile^r*  of  the  rteliminary  rroicedir.ps  unfirr  I'opiilation  Act,  GiBit  Hit  ML 
i  Amteilpn  AbttnUt  1821.   Freliminmy  ObtervatioHt,  p.  8. 
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Fopalttioib     Taking,  tltererore,  into  constderattoa  the  actual 
^■•V^**  r«te  of  increaae,  wliic  h  appears  from  the  best  docu- 
Slf^y  ment*  to  have  taken  place  over  a  very  large  extent 
of  country  in  the  United  Statei  of  America,  very 
can,  milk    virioualy  cireaixMUnoed  m  to  bnltbinen  and  mpi- 
U17  prabatuditw  of  ptQgnm;  coaiidering  fiurthar.  th«  rate  of 
|^^^f>-  incwMB  iriSeh  Jm  tikeajplaoe  in  Neir  &MtR.  and 
the  nMuni       ^  mtoy  cowitrlM  of  Europe,  trhere  ow  ibmpn 
l^rc<«  of  of  suppNirtIng  a  fjiraily,  and  otiicr  circunutances  fa- 
PkHMiUuon.  voijurabie  to  increase,  bear  no  cumparison  with  those 
of  the  United  States  ;  nnd  adverting  pitrticularly  to 
the  ijrcat  increase  ol"  population  which  lias  taken 
place  in  this  country  cluriiiK-  the  last  'iO  year*,  un- 
der the  formidable  obstacles  to  its  progress  which 
must  press  tliemselves  upon  the  attention  of  the 
most  careless  obaerver,  it  niiat  appear,  that  the 
aumption  of  a  rate  of  incMHO  Wttdn  «B  irould  double 
the  popidiition  in  Si>  year%  as  rqiwanifing  tiiB  iia> 
tu*al  mofmM  of  populatioo*  whoi  not  indtad  bjr 
the  diCeahj  of  piocttriM  the  meana  of  auMatanoe, 
or  otTwr  peculiar  catues  or  premattirB  mortality,  must 
be  V        1  xiJfdly  M'ithin  the  truth. 

ii  may  Ijc  safely  aiwsMtetl,  therefore,  that  popula- 
tion, when  unchecked,  increases  in  a  geometrical 
progrmton  of  such  a  nature  a«  to  double  itaelf  every 
ttrenlj'fifie  jrean. 

Diflcnot        It  would  be  unquestionably  desirable  to  have  the 
Character  of  means  of  coQiparing  the  natural  rate  of  tlie  incrcaae 
lacTOHt  ia      population  when  unchecked,  with  the  jiowible 
ilw  paaa  «r  'ot*  4C  the  incNMO  of  foodt  in  a  limited  territofj, 
a  IJaHWi  mich  aa  that  io  which  man  ie  actually  placed  ;  bnt 
fffi^tfil-    the  latter  estimate  is  much  more  difficult  and  uncer- 
tain than  the  former.    If  the  rate  of  the  increase  of 
population  at  a  particular  period  of  soine  little  ex- 
tent can  be  ascertained  with  tolerable  exactness,  we 
have  only  to  luppoac  the  continimnce  of  the  same 
encouragements  to  marriage,  the  same  facility  of 
supporting  a  family,  the  same  moral  habits,  with  the 
aame  rate  of  mortality,  and  the  increase  of  the  po- 
pulation at  the  same  rate,  after  it  had  reached  a 
thmnaad  miUiont!,  would  be  just  aa  pnfaable  aa  at 
aogr  inlermediMe  and  earlier  period;  bnt  it  b  qoite 
obvious  that  die  increase  of  food  in  a  lialtad  apace 
must  proceed  upon  a  principle  totally  diSeiwit.  It 
KiH  been  Hlreudy  stated,  that  while  land  of  good 
quality  is  in  great  ubisndance,  the  rale  at  which  foml 
might  be  in;i  le  to  increase  \>oiild  fir  exceeil  what  is 
necessary  to  keep  puce  with  tlu^  niodt  rapid  increase 
of  population  which  the  laws  of  nature  in  relation  to 
human  kind  permit    But  if  society  were  so  const!- 
toted  as  to  give  the  fullest  scope  possible  to  the  pro. 
pcaa  of  cultivation  and  population,  ail  auch  landu, 
afid  alllanda  of  moderate  quaUtyj  wwdd  aooii  be  oc- 
.cu|ncd;  and  when  the  future  incuMwe  of  tha  upply 
of  find  oane  to  depoul  upon  Ae  taking  of  very 
poor  land  into  cultivation,  and  the  gradual  and  la- 
borious iuiprovement  of  the  land  ahready  cultivated, 
the  rate  of  the  increase  of  food  would  certainly  have 
a  greater  reMnnblance  to  a  decreasing  geometrical 
ratio   thin  an  nicreoiing  one.    The  yearly  iiurc- 
ment  of  food  would,  at  any  rate,  liave  a  constant 
tendency  to  diminish,  and  the  amount  of  the  increaae 
of  each  successive  ten  yean  would  pnbably  be  less 
than  tlut  of  the  pracedaig.* 
Practkaily,  howcrer,  i^eat  aDoeitainty  mnat  take 
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place.    An  unikvourable  distribution  of  produce,  by  fV^ulsMn. 
j>rcinaturely  diminishing  the  demand  for  labour,  ^•^^t'^' 
might  retard  the  increase  of  foo<l  at  an  early  penod* 
in  the  same  manner  as  if  cultivation  and  popttlatieU 
lia<I  been  furtlier  advanced ;  while  improvements  in 
agricnlture,  accompanied  by  a  gteak oainaod  Ibr  la- 
bour and  produocb  ni%ht  wr  Mm  tine  occmmou  a 
rapid  increaae  of  fooA  and  popoktion  at  a  later  pe- 
riod, in  theiame  manner  as  if  ndti\  a(ion  and  popu- 
lation had  been  in  an  earlier  stage  of  tlieir  progress. 
These  variations,  liowe\er,    obviously  arise  from 
cause*  whicii  do  not  impeach  the  general  Icudi-ni:!^ 
of  a  continued  incrciic  of  produce  in  a  liniiiLd  ter- 
ritory to  diminish  the  power  of  its  increase  in  fu- 
ture. 

Under  this  certainty  with  regard  to  the  general  Sai>potin'an 
temdency,  and  uncertainty  in  reference  to  particular 'f't^^^'^ 

Eioda,  it  mint  be  allowable,  if  it  Uirowa  light  '^^,m^l°' 
ad^ec^  to  Hake  a  supposition  respectinf  the  in«  FooZ 
Oeaae  of  ftwd  in  a  limited  territotryj  which,  without 
pretending  to  accuracy,  is  clearly  more  favourable 


luce  the  means  of 
population,  tlian  aiiv 


tn  the  power  if 

Sistcnce  for  an  increasing  population,  man  any  ex- 
perience which  w  e  have  of  its  qualitii  s  w  ;ll  \»  arrant. 

It,  setting  out  tram  a  tolerably  well  j>eop!eJ  coun- 
try such  as  England,  France.  Italy,  or  Cermany,  we 
were  to  suppose  that,  by  great  attention  to  agricul- 
ture, its  produce  could  be  pemanently  increased 
evevy  tweo^-five  years  by  a  quantity  equal  to  that 
wiUGh  it  at  present  pi:oduce%  it  would  be  allowing  a 
ml*  of  iMnaae  dadded^  bejond  aay  pnhabili^ 
tealintioni  Thomoit  langnine  cohivaCanoouId  hard- 
Ijf  expect  that,  in  the  course  of  the  next  two  hundred 
y«ar«,  eachfknn  in  this  country  on  an  average  would 
produce  eight  times  as  mach  food  as  it  produces  .it 
present,  and  still  le&s  tliAC  this  rate  of  increaiie  could 
continue,  so  thjit  each  farm  would  produce  twenty 
times  as  much  as  at  present  in  500  years,  anil  tarty 
times  as  much  in  1000  yearf.  Yet  this  would  bean 
arithmettcal  progression,  and  would  fail  short,  be- 
yood  all  cdmpaweon,  of  the  natural  increase  of  |iopu- 
lation  in  a  geometrical  progression,  ■Wff'^'"g  10 
which  tha  hdwdtaate  of  ^aoy  country  In  MO  yiwi^ 
inalnd  «f  incnaaiiig  to  twenty  timee,  would  incMaae 
to  abovn  a  million  times  their  pretent  numbers. 

It  will  be  Slid,  perhaps,  that  ninny  parts  of  the 
earth  are  as  yet  very  ihiidy  jieopled,  and,  under 
j)roper  management,  would  idlow  of  a  much  more 
rajiid  increase  of  foo<l  th  m  would  be  pos!!.d>le  in  the 
more  fully  inhabited  stales  ot  E\irope.  This  is  un- 
quevtionably  true,  ^uuii:  of  the  earth  would 
no  doubt  be  capable  of  producing  food  at  such  a  rate 
as  to  keep  pace  for  a  few  periods  with  an  unrestrict- 
ed incrcate  of  popubtioo.  But,  taput  this  capacity 
fUUy  bilo  action, »«(  «U  thio^  the  nuafe  diiBcult.  » 
If  it  i«  to  be  aeeompliilied  by  die  impnviBMnt  of 
the  actual  inhabitants  of  the  different  parts  of  the 
earth  in  knowledge,  in  government,  in  industry,  in 
arts,  and  in  inorsl-s,  it  is  scarcely  po-sible  to  say  how 
it  ought  to  be  conuneneed  with  the  beat  pro8|>eGt  of 
succesH,  or  to  form  a  cotijectmo  M  tD  tPO  tllOO  Ul 
which  it  could  be  elfectc<l. 

If  it  is  to  be  accomplished  by  emigration  from  the  iMoflwimcy 
more  improved  parts  of  tJie  world,  it  ia  obvious  that"'*'**'*- 
it  must  involve  much  war  and  exterminatioD ;  be-"*"* 
■ides  all  the  difficuitiea  usually  attendant  upon  new 
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P»?i>btiM-aetttenentBin  uneivQiseileoantrica;  and  thete  alone 
tmaiMAit,  md  ftr  a  long  tine  w  destructive, 
that,  combined  with  the  unwillingtitM  idncb  people 
inurt  always  naturally  feel  to  quit  thnrovn  country, 

much  distress  woul<l  l>e  suffered  at  honie  bcfwe  re- 
lief would  Ih;  sought  for  in  eroijjration. 

But,  suppos'mjr  fur  :i  iiinniriil  that  tllP  cil/fpft  could 
1)€  fully  acconjpiishetl,  Uiat  i«,  !iiij>)>o«inR  that  thi>  ca- 
pacitv  of  the  earth  to  produce  tlu-  iieces>ftrie'i  of  life 
«oulii  be  put  fully  into  action,  and  that  they  were 
dirtribstaa  in  the  proportions  most  favourable  for 
Ae  growth  of  npitd,  and  the  efcctive  demaiul  for 
labotiT,  the  increase  of  ponuLrtion,  whedier  nuing 
from  the  increase  of  the  inh.ihitants  of  each  country, 
or  tVoni  emiprant"  issnini;  from  all  those  countries 
wliieh  wiTC  nil  1,  >  Iv  i  i  ,  I  in  ciiUivation,  would  be 
so  rapid,  tiwi,  in  a  jHriod  cojupriratix  cly  (["ite  short, 
all  the  good  lands  would  be  oct  upicd,  und  the  rate 
of  the  possible  increa-ie  of  food  would  be  reduced 
modi  below  the  arithmetical  ratio  above  supposed. 

tt  merely  dnring  the  ihact  period  which  hai 
dapaed  rinee  our  Revolution  of  1W«>  A*  popidall^ 
of  the  earth  had  increased  at  its  natural  rate  when 
uncheckwl,  nuppoain^  the  number  of  people  at  that 
tiiiu-  to  have  lieen  ui^ly  SOO  million-',  all  the  land  of 
the  glub«,  without  making  oliowiuice  for  deserts,  fo- 
rests, rocks,  and  lakes,  would  on  an  average  be  equal- 
ly populoua  with  England  and  Wales  at  nresent. 
Thia  would  bo  aeoaiiqfiUibed  in  five  doabilagi^  or 
1S5  yean;  and  one  vt  two  doublinM  nore,  «r  a 
perkd  less  liian  that  winch  has  dspaed  einee  Ae  b»> 
,  ginning  of  the  reign  nf  James  the  First,  would  pro- 
duce the  same  effect  from  the  overflowings  of  the  in- 
hnhitants  of  tho-^i-  f ()iintrii>-i.  where,  owiiig  to  thn 
further  progress  of  cultivatiwi,  the  soil  had  not  the 
capacity  of  producing  food  so  as  to  keep  pace  with 
the  increase  of  an  unrestricted  population. 

Whatever  temporarj'  and  partial  relief,  tberdbrej 
ansy  be  derived  mm  cmigntion  by  narticolar  ooni- 
triet  in  the  actual  state  orthings,  it  is  qaite  otmone, 
that,  coniiidrring  the  nnhject  frcnrrallv  and  larffcly, 
emigration  may  be  fairly  said  not  in  any  degree  to 
toaeli  the  difficult}        i i  l,  whether  we  exclude  or 
include  emigration, — whctlier  we  refer  to  particular 
countries,  or  to  the  whole  earth,  the  supposition  of  a 
ftlture  cqpaci^  tn  the  soil  to  increase  the  necessaries 
of  life  every  tW«n^-Jve  years  by  a  quantity  equal  to 
that  wUch  ia  at  ptcamt  pcodnoed*  aaiMt  be  decidad^ 
heyond  liw  tnitfi. 
Effect  of  the     But,  if  the  nntnral  increase  of  population,  when 
two  diffisfcntyji^.iipj^i^p^j       fjj^,  difficulty  of  procuring  the  means 
of  svibsi-itenci',  or  <  -Ju  r  ]»ei>uliur  cAiiscs,  be  such  as 
to  continue  doubling  its  numbers  in  twenty-five 
years ;  and  the  greatest  increase  of  food,  wliicn,  for 
a  continuance,  could  possibly  uJk»  plaea  on  a  limited 
tcmtary  like  our  earth  in  its  prueilti  atate*  b*  at  Aa 
moat  ouy  audi  as  would  add  every  tweoty-ife  yean 
an  anonnt  eqoal  to  Ha  prcaeot  pradnee ;  it  is  ifuita 
clear  that  a  pou'erful  check  on  the  increaae  of  popo« 
lation  must  be  almost  constantly  in  action. 

By  the  laws  of  nature  nmn  eanrif-  I've  u  itli.  mt 
food.     Whatever  may  be  the  rate  at  wiiiclj  pojiula- 
tion  would  increase  if  unchecked,  it  never  can  ac- 
tually incresM  in  any  country  beyond  the  food  no- 
'taa^^paHiti  BiM^l^fhabwaofiiatRiiin 


territwy,  the  ad*  I 
periixbj  to  the  ^ 


Bates  nf  Iti. 
CTci*  when 
biaaght  to. 


respect  to  the  powers  of  a ! 
ditiuns  which  can  be  mai' 
food  whiah  H  produces  rouit, 
efttiBT  be  oonatantly  decreasing,  wbieh  is  what  would 

really  take  place;  or,  at  the  very  moH,  must  remain 
stationary,  &o  as  toiniTcnse  the  means  of  subsistence 
only  in  un  arithmeticnl  progression.  Consequently,  it 
follows  uece«8arily  that  the  average  rate  oftheoWaoi 
increase  of  population  over  the  greatest  part  of  the 
globe,  obeying  the  same  laws  as  the  inereaae  of  food, 
must  be  totally  of  a  different  character  tttm  A*  nl» 
at  which  it  would  increaae  if  aacAecM. 

The  great  question,  then,  which  remains  to  hoc— ^ da. 
considered,  is  the  manner  in  which  this  constant  and  «««  of  J* 
necessary  check  upon  population  practically  operates.  [J^'  *" 

If  the  soil  of  any  extensive  well  peopled  country 
were  equally  divided  amongst  ita  inhabitants,  the 
check  would  assume  its  roost  obvious  and  aimnle 
Ibrm.  Perhaps  each  farm  in  tlie  well  peiO|Md 
fiooiMriea  of  Eorapa  night  allow  of  om^  «r  «m 
two  doablings,  without  nudi  diatreaa>  bat  dw  abso- 
lute impossibility  of  going  on  at  the  same  rate  is  too 
glaring  to  encapp  tlie  most  careless  thinker.  %VTien, 
by  extraordinary  efforts,  provition  had  iK-en  made 
i'ur  four  tiiut:»  titc  nuiuber  ui'  {lerMins  which  the  land 
can  support  at  present,  what  possible  hope  could 
there  be  of  doubling  tha  pKmakn  in  the  nest 
twenty-five  years  t 

Yet  there  is  no  rsaarm  whatever  to  suppooe  dutt 
any  thing  besides  die  diftenlty  of  procuring  in  ade- 
quate plenty  the  neccssaricK  of  life,  should  either  in- 
dispose this  greater  number  of  persons  to  marry 
early,  or  disable  them  from  rearing  in  health  the 
l*rgei»t  families.  But  this  difficulty  would  of  neces- 
sity occur,  and  its  effect  would  be  either  to  discou- 
nt early  marriages,  which  would  check  the  rate  of 
incrcate  by  preventing  the  same  proportion  of  births  ; 
or  to  iwdcff  the  dtiiMnn  unhMlthy  ftem  bad  and 
inauflcient  nonridinient,  whidi  would  diedt  the 
rate  of  increase  by  occasioning  a  greater  j)roportion 
of  deaths ;  or,  what  is  most  likely  to  happc-n,  the 
rate  of  increase  would  be  clie<ke<l,  partly  by  the  di- 
minution of  births,  and  partly  by  the  increase  of 
mortality. 

The  first  of  these  checks  may,  with  propriety,  be 
called  the  preventive  cheek  to  population ;  tiba  a^ 
oond,  tho  MsAiW  cAaeA  j  and  tha  absolute  ncoaa- 
Hty  of        o^cmtioiH^tha  aaae  sup^KMed^ii^ 

fcxKl. 

Taking  a  single  farm  only  into  consideration,  no 
man  would  have  the  hardihood  to  am>rt  that  its 
produce  could  be  made  pemianently  to  keep  pace 
with  a  pupolacion  inoreasing  at  such  a  rate  as  it  it 
aibaerved  to  do  for  SO  or  SO  years  tfwether  at  parti- 
enkr  tinMoaaid  bnartiGnkar«ounta£a.  JUcwoBld^ 
indeed,  be  oompalled  to  acknowledge,  that  if,  with 
ft  view  to  allow  for  tl»c  most  ^mguinc  speculations, 
it  has  been  suppo«M(  that  the  additions  m:idr  to  the 
ruti  ■  irifs  pro<hiced  by  the  «oil  in  given  times 
migiit  rcm.iin  constant,  yet  llwt  this  rate  of  the  in- 
crenge  of  produce  Could  not  possibly  be  rt'alixcd  ; 
and  that,  if  the  aafacily  of  theaoil  we»  at  all  tinea 
yai  pngmAgkta  aetuin;  tf»  additioM  to  Aapto* 
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Populauoo.  duce  would,  after  a  abort  time,  autl  u)de|)«ndentiy 
^^^^^  of  new  inventions,  be  constantly  decrcasin|f,  till,  in 
no  very  long  period,  th«  exertiont  of  an  additional 
labourer  would  not  produce  lu«  own  subsistence. 

But  what  is  true,  in  this  reepeet,  in  reference  to  a 
tingle  farm,  must  oeOMHuily  be  tru^  of  the  iriuk 
earth,  ficom  whidi  til*  oeoeMNries  of  Uft  to  th«  i*. 
bud  popnkliait  ara  diNivad.  And  lAat  wmU  b* 
true  in  respect  to  the  checka  to  popwlrtian,  if  ihb 
soil  of  the  earth  were  equally  divided  amoiig  dw  difi 
ierent  fiunilu  «  ;  h  h  inhabit  it,  must  be  true,  under 
the  present  unequal  division  of  property,  and  va- 
riety of  occupations.  Notliiug  but  the  coni'usion 
and  indistinctness  ariwn^  firuin  the  Lar^'ncss  of  the 
subject,  and  the  vague  and  false  iiotiuu!)  which  pre- 
vail respecting  the  efficacy  ol'  emigration,  could 
make  persons  deny  in  the  case  of  an  extensive  terri> 
toty,  or  the  whola  caMh,  whit  thqr  eoold  not  tiU  to 
aelotowledge  in  tha  OMO  of  a  tfagl*  turn  wbidittugr 
bo  and  fiuny  to  represent  it 

It  may  bo  expe<^,  indeed,  that  in  diWsod  and 
improveu  countries,  the  accumulation  of  capital,  the 
division  of  labour,  and  the  invention  of  iiiachinCTy, 
will  extend  the  bounds  of  production;  but  we  know 
from  experience,  that  the  effects  of  these  causes, 
which  are  quite  astonishing  in  reference  to  »ome  of 
the  cottveiucnccs  uad  iujeuriet  of  life,  are  ve*ry 
much  less  efficient  in  producing  an  increajic  of  /boi/  ; 
and  although  the  aaviqg  of  labour  and  au  inproved 
system  of  naibaikdEy  maj  bo  the  means  of  pushing 
oiltivatioa  wptm  modi  pooMr  lands  than  could 
oAanriaobo  wotfced ;  yet  tbo  incnnwd  quanti^  of 
the  necessaries  of  life  an  obtained  can  never  be  laeb 
aa  to  supersede,  for  any  length  of  time,  the  opera* 
tion  of  tlie  preventive  and  positive  checks  to  popula- 
tion. And  not  only  are  the«e  clu-vkti  as  absolutely 
necessary  in  firiliird  an  I  icnpriivcJ  <  ij'.intnr-.,  .is 
they  would  be,  if  each  ikcnily  had  a  certain  portion 
of  land  allotted  to  it,  but  they  operate  almost  exacts 
ly  in  tl>e  same  way.  The  distress  whidi  would  ob- 
viously arise  in  the  most  simple  state  of  society  from 
the  natural  tandonqr  of  jiopiutfiaB  tn^irnwm  ftitar 

U  brought  home  to  tbo  hjg^Mr  dasMa  of  an  improv- 
ed and  popuknu  country  in  the  difficulty  which 
they  find  in  supporting  their  families  in  tiic  same 
ranlc  of  life  with  themselves ;  and  to  the  labouring 
classes  which  form  the  great  mass  of  society,  in  the 
inmifficiency  of  the  real  ws^es  of  common  labour  to 
bring  up  n  large  fani  ly 

If  in  any  country  Uie  yearly  earnings  of  the  com- 
mon^ labourers  determined,  as  they  always  will 
bOj  by  the  state  of  the  demand  and  the  supply  of 
neeaMarict  compared  with  labour,  be  not  sumcieot 
bijng  up  in  heaWi  tho  kryaat  fimUies,  onoof  tbo 
dmo  things  befiiro  olalad  nnat  happen ;  either  tbo 
prospect  of  this  difficulty  will  prevent  some  and  de- 
lay other  marriages ;  or  the  diseases  arising  from  bad 
nourishment  vnll  be  introduced,  and  the  mortality 
be  increased;  or  the  progress  of  population  will  tic 
retarded,  partly  bv  one  cause  and  parti v  \i\  tlie  iHher. 

Of  tbr  Pm^t    According  to  ail  past  ex[)arience,  anil  tlie  best  ob- 

af  PnTsu   servations  which  can  be  made  on  the  motives  which 

<!^|^i^|[^^a|MnAe  iqpoB  tbo  boaan 

tf  i^tfj!  fa""^      rf  oterinfaf  >  laifo  prodaee  ftom 


soil,  but  under  a  system  of  pi  lNate  property.  It 
seems  perieAly  visionary  to  su]jpo*t  that  any  silum- 
lus  short  of  that  which  is  excited  in  man  by  the  de- 
sire of  ))roviding  fur  liiiiiM^lf  and  family,  and  of  bet» 
tering  his  condition  in  life,  should  operate  on  the 
aaas  of  society  with  bufhcient  force  and  constancy  to 
ovenaaia  the  natural  indolenoe  of  j^i 
ibo  attempts  which  have  been  nude  ablOe  the  0(Nn» 
■Mnfiaanout  of  autbantic  history  to  proceed  upon  a 
yrintiple  rfeommnn  property,  have  either  been  so 
msignificant  that  no  inference  can  be  drawn  Irom 
them,  or  have  been  marked  by  die  most  signal 
fiulures;  and  the  changes  which  have  been  i-l}t.cte<| 
in  modem  times  by  etiucation,  dn  not  iieem  to  ad- 
vance a  single  step  towards  making  sucli  a  state  of 
things  more  probable  in  future.  We  uiay,  thereforo, 
safely  conclude  that  while  man  retains  the 
phyaioal  and  moral  constitution  which  he  is 
ei  to  peaaaia  at  pwoent,  no  other  than  a  system  of 
wmte  pNiMity  atmda  the  least  chance  of  providing 
fir  Miflfi  a  lanKe  and  nicnaaing  po])ulation  aa  that 
vbUl  is  to  be  found  in  many  countries  at  present. 

But  though  there  is  scarcely  any  conclusion  wliich 
seems  more  cnn'iili  ti  l  .  t  i..!);:  .  u  d  by  experience 
than  th  IS,  yet  it  IS  uiH,af,»t,uiiiiLiy  true  tliat  the  law* 
of  pri\'atc  proj>erty,  w  hich  are  the  grand  stimulants 
to  )>ro<Iuctiou,  do  Uiemmiv(»  m  limit  it,  as  always  to 
make  the  actual  produce  of  the  earth  iall  very  run* 
siderably  short  of  the  power  of  production.  On  a 
mton  of  private  nrcqperty  no  adeqai^  motive  to 
tha  ectaaaion  of  eoltivatiaa  can  «dat>  ualeea  tbo  w- 
tnrai  an  aofldcot  not  only  to  pay  the  wages  neces- 
sary to  ken  v»  the  population,  which,  at  the  least, 
miiat  inehioe  we  support  of  a  wife  and  two  or  thret^ 
children,  but  also  afford  a  profit  on  the  capital  which 
has  been  employed.  Thia  necessarily  excludes  from 
cultiv.ition  a  considerable  port n  ii  m1  Lmd,  winch 
might  be  made  to  bear  corn,  if  it  were  possible  U» 
suppose  that  man  might  be  adequately  stimulat«l  to 
labour  under  a  system  of  common  property,  such 
land  mi^  be  cultivated,  and  the  prodiwlioo  of  food 
and  tiie  mcrease  of  population  m^ht  go  OQ,  till  the 
toil  absolutely  refuseu  to  crow  a  single  4MMirifflMi< 
quarter,  and  the  whole  of  too  aooialy  waa  exclnaivo* 
ly  engaged  in  procuring  the  nooeeaariea  of  JiA.  Bat 
it  is  quite  obvious  that  such  a  sUte  of  things  would 
inevitably  lead  to  the  greatest  degree  of  distntss  uud 
degradation.  And,  if  a  system  of  private  property 
secures  niarikiiid  Irom  such  evils,  wliicJi  it  certainly 
does,  in  a  gr  .  i;  <  ,i  ,  l>y  securing  to  a  portion  of 
the  socufiy  the  leisure  necessary  for  the  progress  of  • 
the  arts  and  sciences,  it  must  br  allowed  that  such  a 
check  to  tbe  increase  of  cultivation  confers  on  wda^ 
a  most  signal  benefit. 

But  it  nmat  perliaps  also  be  aUoww^  than*  vndev  a 


■yitom  of  private  property,  cuhivatian  ia  aometimca 
oiecked  !n  a  damce^  and  at  a  period,  not  required 
by  the  interest  ot  aociety.   And  this  is  p.irticulorly 

likely  to  happen  when  the  original  divisions  of  land 
li.svebeen  extremely  unequal,  and  the  laws  have  not 
K  ven  sufficient  facility  to  a  better  distribution  of 
them.  Under  a  aystou  of  private  property ,  the  only 
effectual  demand  for  produce  must  come  from  the 


ownaea  of  properly  j  and  though  it  be  troe  that  tbe 
oActaal  dennnd  of  tho  aodely,  trbfltom  it  nMy  be. 
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i>spuiM»>n.  in  bett  luppUed  ttoder  At  fluwt  poftcft  tyttem  «( 
'  liberty,  yet  it  is  not  true  that  the  taates  and  wilMit  of 
the  dfective  denuutUera  are  nlwayt,  mi  ncCttMrily, 

thf  most  favoumble  to  the  pro!j;rc««  of  national 
wealUi.  A  tn»te  for  hunUng  ami  ilit  jireservation  of 
giiwe  among  the  owners  of  thr  soil  will,  witli.mt  fail, 
be  iupplied,  if  things  be  ai)ow«l  I"  t;ike  tin  ir  natu- 
ml  course;  but  such  a  supply,  from  ilic  manner  in 
which  itmoit  be  efibcted,  would  ineviubiy  be  nio«t 
rniflwOHTdik  to  Ihe  bwraase  of  produce  and  popula- 
tfao.  In  the  now  manner,  the  want  of  an  adequate 
taste  for  tbe  comumption  of  oianufactured  coinmo- 
dities  among  tlie  possessors  of  •aqpbu|i<odnG^if  not 
fully  cumjiensatcd  by  a  great  d««re  m jMiwniU  «U 
tendance,  wliirh  it  iievi  r  is  would  intiillibly  occasion 
a  premature  slackness  in  the  demand  for  labour  and 

pnxlucc,  a  ptematort  fUl  rf  pnfit^  md  dMk  to 

Cttltivatioa. 

It  makes  little  difference  in  the  actii;il  rate  of  tlie 
increase  of  p<^alati0n,  or  the  necessary  existence  of 
Aecka  to  it,  wbethtr  that  sUtc  of  demand  ami 
ply  whicb  nwtriwt  an  inauAdancy  of  wages  to  the 
irhol«  of  the  labowring  claaaes  ba  produced  jjrena^ 
tiiret>-  by  a  bad  structure  of  aoiM^, and  an  utif'uvonr> 
able  distribution  of  wealth.  «t  ii«»warily  by  the 
comparative  extinustion  of  the  *oil.  TIic  labourer 
feels,  tile  ditiiculty  nearly  in  t)ie  sauic  ilegiec,  and  it 
must  Imve  nearly  the  tame  rcHuits,  from  whatever 
cause  it  arise*  ;  consecjuently,  in  every  country  with 
which  we  are  acquainted,  when-  tlie  yearly  eaminL:!i 
of  the  labouring  classes  are  not  sufficient  to  bring  up 
in  health  the  largest  families,  it  may  be  safi  ly  said, 
that  population  »s  actually  chedted  by  the  difliculty 
of  procuring  the  means  w  aobaiatence.  And,  as  we 
well  know  2nt  tmott  wafts,  caadHnad  with  fidi  am- 
ployment  tbt  aO  wbo  diooae  to  wotk^  are  ektrmely 
TRTt.'.  ant!  scarcely  ever  occur,  esonit  fiw  •  certain 
ti.i  t  ,  wIk-ii  the  knowledge  and  industry  rf  an  old 
CHiintrv  is  appKc'V  r.r.tl.-r  f'p.  mir  iS'.'  circumstances, 
to  a  new  one  ;  il  lollo^vs,  tiial  iLe  jiresnurp  arising 
from  the  ditfieuity  of  procuring  subsistence  i'^  not  to 
be  cootideTed  as  a  remote  one,  which  will  be  felt 
only  wtian  the  earth  refuRO'  to  produce  any  nxne, 
but  as  one  which  not  only  actually  cxi»t4  at  jpra«nt 
oTSr  the  greatest  part  of  the  globe,  but,  with  few 
ififfqrtiwn*,  baa  bcm  abnoat  constantly  acting  upon 
all  tna  eountriaa  of  wfaidi  we  have  mj  aceoimt. 

It  is  unquestionably  true,  that,  in  no  eolllltiy  «f 
the  globe  have  the  government,  the  diatrlbution  «f 
pvoiKTty,  and  the  habiu  of  the  people,  been  such  as 
to  call  forth,  ill  tlie  most  effective  manner,  the  re- 
sources of  the  soil.  Consequently,  if  the  most  advan- 
tageous possible  change  in  all  these  re«pe^  could  be 
supposed  at  once  to  take  place,  it  is  certain  that  the 
deniand  for  labour,  and  tiie  encouragement  to  pro- 
dvetion,  might  be  such,  as  for  a  short  time,  in  some 
eowntries,  and  for  rather  a  longer  in  others,  to  lessen 
tbo  operation  of  the  cliccks  to  population  which  have 
boen  daaeribed.  It  iaapadficaUythia  troth  oonttant* 
ly  obtruding  itaelf  open  oor  attentioti^  whidi  ia  tlw 
great  source  of  delusion  on  this  subjed* 
the  belief  that  man  could  always  produee  ft«n  Ac 
soil  much  more  than  uiTciti  t  to  support  himself 
wui  fiuaily.    In  the  actual  sute  of  things,  this  power 


baa  |>erlui))$  always  been  pooaeMCd.  But  for  it  wO  I 
«i«  indebted  wholly  to  tlte  {;;n(irance  and  bad  go- ' 
▼emment  of  our  ancestors.    If  they  liad  properly 

called  fortti  the  resourc«'H  of  tlir  •loH,  it  \h  (ii'itr  c  r- 
Uiin  thitt  we  should  now  have  but  scanty  nini.M>  left 
of  further  increasing  our  food.  If  merely  «im-e  the 
Ume  of  Willlmn  th**  f  rniquernr,  «H  thenat!mi><  af  tin- 
earth  had  been  well  poverntMl,  and,  if  the  <li«lnbti- 
tion  of  priyp«rty,  ami  tlve  habits  both  of  the  rid>  and 
the  poor  had  been  the  maal  IhwMUObla  to  the  de> 
mand  finr  produce  and  labour,  tlioogb  the  amount  of 
ftod  and  populadon  woold  have  Men  iM^igiously 
gtaatar  than  at  present  ike  nwaiia  «f  dhniniahing 
no  diecjca  to  popuUtion  would  unqoettionaiUy  w 
less.  Tlwt  difficulty  in  procuring  the  necessaries  of 
life  which  is  now  felt  in  the  comparatively  low  wages 
of  labour  almost  all  over  the  world,  and  is  occasioned 
.partly  by  the  necp<^sarv  state  of  the  noil,  and  partly 
by  n  ])remature  check  to  the  deinsnd  for  iiroduce 
and  labour,  would  then  be  felt  in  a  greater  degree, 
and  would  kas  admit  of  any  relaxation  in  the  checks 
to  population,  l>eran«eit  would  be  occasioned  wboUjr 
ana  nacaaiuriiy  by  the  siat*  of  the  soil. 

It  eppiflra,  then, that  what  may  be  eallad  the  pio*  Thr \.iw,  of 
portianato  amoont  of  the  nocaaaiy  cbecka  to  pnini« 
lation  depends  very  little  upon  the  efforta  of  man  in  '^^"^j;! 
the  cultivation  of  the  soil.    If  these  efforts  had  been  ^  w 
directed  from  the  first  in  the  most  enlightened)  and  ropobdsa. 
efficient  manner,  tiie  chei;kii  necessary  to  keep  the 
ptupulation  on  a  level  with  the  means  of  sub«ii>tence, 
Ml  far  from  being  lightened,  would  in  all  probability 
be  o)H  rating  with  greater  force ;  and  the  condition 
of  the  labouring  closaes.  so  far  as  it  depends  on  the 
facility  at  procuring  tlie  rneiiuit  of  subsistence,  instead 
rfbcm^ hiipiMmd,  wa<dd in  all  ptobobility  be  dele- 
It  ia  to  the  laws  of  nature,  therefore,  and  not  to 
the  onndtict  and  institutions  of  man,  that  wk  an  to 
uttributi  '1)<  :  >  rvsnity  of  a  strOBg  cboclt  OD  the  na- 
tural ineresso  of  jiopul.ition. 

But,  tiunigh  till  1 1  )f  nstiire  which  determine  Man  mpoR- 
the  rate  nt  whidi  |>o|)ulation  would  increase  if  un- uble  (bir  tlw 
checked,  and  the  very  different  rate  at  which  the  * 
food  required  to  support  popolatiaQ  could  be  made 
to  inewew  in  a  llndted  tomtacy,  an  undoubtedly  u,,  p^nik 
tfaeoauaea  which  render  neeeiaary  the  exialance  ofingd.ira^er 
aome  great  and  coiutant  dMck  to  popoletioa,  yet  °[^^'  . 
onafc  fHwt  i?f  rwptfHihiHtr  pr—**'  kMmJi  nOTiCbc^  to  i«. 
and  dw  inolitatieiie  ofnetely. 

In  the  first  place,  tliey  are  certainly  resjwnsible  for 
the  present  scanty  population  of  the  earth.  There 
are  few  large  countries,  however  advanced  in  im- 
.provement,  the  populBlion  of  wluch  might  not  have 
been  doubled  or  trijilcd,  ami  there  arc  many  wl>ich 
might  be  ten,  or  even  a  hundred  times  as  popa- 
lous,  and  yet  all  the  inhabitants  be  aa  well  pro* 
vided  for  as  they  are  now,  if  the  institutions  of  soaety, 
and  the  moral  habits  of  the  people,  had  been  fbr 
handled  yean  the  aaoit  dnroundde  to  the  in« 
of  oapttaJ,  and  Ao  TliHotinfl  ftv 


Seeomllii,  Though  man  has  but  a  triflinf;  and  tem- 
porary inHuence  in  altering  tllc  [irn] i  irti  uiutt  .ui'  iiii! 
of  the  checks  to  pupnlation,  or  Uu;  degree  iu  winch 
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PT**i«tion.  tbey  press  upon  the  aetoa]  numbed  yet  be  bee  « 
'       ^'g^wet  and  most  extensive  inflnenee  en fliiir  cInniDo 
tCT  end  mode  of  eperatioDt 
It  b  not  m  •upenediiigtfie  meHMtf  of  cbeifa  to 

population,  in  nic  progress  of  mankind  to  die  foil 
peopling  of  the  earth  (which  majr  with  tnrtb  be 

said  to  be  a  physical  imponsibility),  but  in  directing 
these  checks  in  kucIi  u  way  to  be  the  lessjit  pre- 
judicial to  the  virti.L  1  1  1  'iHppinc'ss  ot' sorii'ty,  thnt 
governtnent  and  human  iiistitutions  produce  their 
great  effect.  Here  we  know,  from  constant  expe- 
rii-nce,  that  they  have  great  power.  Yet,  even  here 
it  must  be  allowed,  thnt  the  power  of  Go^-ernment 
iaradier  indirect  dian  direct,  as  the  object  to  be 
•nnncd  depend*  mainly  upon  such  a  CMtduct  cm 
the  pert  of  individuals,  as  can  seldom  be  directly 
eniwced  by  \»wn,  though  it  mny  he  powerfully  in- 
fluenced by  tliem. 

This  will  appear,  if  we  consKiei  more  jvirticular- 
ly  the  nature  of  those  checks  which  have  been  clr,  -- 
e*l  under  the  generalbnds  of  Preventive  mid  Posi- 
tive- 

Ttii  Poddic  It  wiU  be  found  that  they  are  all  resolvable  into 
1L'  Jt!!!!5f' rt$traint,  wee,  and  miMry.  And  if,  from  the 
laws  of  nature,  some  check  to  the  increaM  ef  popii- 
lation  be  absolutely  inevfuUe,  end  baano  iiMtm* 
tiom  have  influence  upon  die  extent  to  whicii 
eeeh  ef  tbtM  check*  operates,  a  heavy  rcsponsibOi- 
tv  will  be  incurred,  if  all  that  infiuenoe,  whedier 
direct  ot  indirect,  be  not  exerted  to  dininJih  die 

ai ;  :i:ui  lit    if  i.  i  l^;-  : ,  i  vI  iviisr]'  \ 

Moral  rwiraiiit,  ui  .ipplicntion  to  the  present 
•ubjectj  may  be  defined  to  be,  abstinence  from  mar- 
riage, eitlier  for  a  time  or  permanently,  trom  pru- 
dential considerRtions,  nrith  a  strictly  moral  conduct 
toward*  the  sex  in  the  interval.  And  thi«  is  the 
aidj  mode  of  keeping  population  on  a  level  with 
the  mean*  of  tabsirtnace,  which  ia  peHecthr  oon- 
aistent  with  virtue  and  hqiphtMi.  All  other 
cheeky  whether  of  tbe  preventive  or  the  potU 
tiTe  khid,  though  thej  may  greatly  vary  in  de* 
gree,  resolve  thoDtolvH  into  aome  fiim  of  vice  or 
miser}'. 

The  remaioii'p-  chi  tks  uftlic  jirc; >  iitive  kind,  are 
the  sort  of  intercoiirsi'  .^lll  1,  itsintrs  some  at"  the 
women  of  large  towr.s  umi  ri  ilific  ;  a  general  corrup. 
tion  of  moraU  with  regard  to  the  sex,  which  haa  a 
aimilar  effect ,-  unnatural  passions  and  imprapv  vU 
to  prevent  die  conteoiiencei  of  irreankr  ooiraMK 
~        '  mdcr  the  heed  ef 


llatfMlM, 


The  poaMve  dieeka  to  population  indndeaD  the 
qweee,  wfakli  tend  ia  any  way  prematurdy  to 
rimrten  the  duration  of  human  Ufe ;  such  as  un- 
wholesome occupitirriii — severe  labour  and  exposure 
to  the  seasons — ba<t  and  inMifficient  food  and  cloth- 
ing arising  from  poverty — bad  nursing  of  children — 
exce%KS  of  ail  kinds — great  towns  and  mauufkcturies 
—die  whole  train  of  common  diseases  and  epidemic* 
>^wars,  inikntkide,  plague,  and  famine.  Of  theee 
positive  checkl^  tikoee  which  appear  to  arise  ftan 
ihekweof  BataM^mw  be  called  exdmavelyaiaHy; 
andtfaoM  which  we  bring  upon  emidrai!*  ewilkai 
wwi,  WtoBWie*  of  all  kind%  and  mnijr  others,  which 
HwovUbe  in  our  power  totvoid*  are  of  a  nixed 


nature.  They  are  brought  upon  us  by  vice,  and  P'P'"'*'""'' 
their  consequences  are  miwry.  .  ■•^^'^^ 

Some  ef  tlieee  check*,  in  wioua  oomhinarimw,  end 
wiifwtinig  with  varieui  tanmt  ere  oonitandy  in  «e« 
tun  in  aU  theconntrlei  widi  whicb  wa  en  acquaint- 
ed, and  ftrm  tbe  nmnedieto  ewme  whidi  keep  the 
populatioa  «n  a  )cvd  witb  die  mNiia  «f  auMiat* 
enee. 

Mr  Mai  thus,  in  his  work  on  this  subject,  has  Uik<  n 
a  view  ot"  the  checks  of  population  in  most  of  the 
countries  of  which  wc  h;ivc-  tlie  liost  aocounts.  His 
object  was  evidently  to  irjice  hi  each  country  those 
chedts  which  appeared  to  be  most  effective  in  re> 
pceiwng  population  ;  and  to  endeavour  to  answer 
the  question,  generally,  which  had  been  applied, 
particuUrly,  to  New  Holland  by  Captain  Ooek, 
namely,  By  what  mont  n  die  popuUtioo  of  thift 
coontiy  kept  down  to  the  nunber  which  it  cm  eab. 

sist? 

!•  «'as  hartUy  to  be  expected,  howc\'er,  that  tlu- "'"jJialfcil 
^L  in  riii  nccouiits  of  cainitries  which  arc  to  \xi  ro^t  j^'^Sj^** 
\v ,]i.ju,d  countain  a  sufficient  number  of  details 
of  the  kind  required,  to  enable  us  to  ascertain  wltat 
portion  of  the  natural  increase  of  population  each 
mdividual  check  which  could  be  traced,  bad  the 
power  to  overcome.  In  patticular,  it  waa  not  to  be 
expected,  that  eaj  aeeeunto  oould  inform  iw  of  the 
d^ree  in  which  monl  icatmoil  prnvnla,  when 
teken  in  ill  etriclmk  Moae.  It  ia  neoetsary,  there- 
fore, to  attend  chiefly  to  the  greater  or  smaUer  num- 
ber of  persons  who  remain  unmarried  or  marry  late  ;  ^ 
and  the  dciny  of  marria'je,  owiup  to  the  dilFicukv  of 
providing  f<ir  a  family,  when  the  degree  of  irregu- 
larity to  which  it  may  lead  cannot  be  ascertained, 
may  be  uiefuUy  called  the  prudential  restraint  on 
marriage  and  population.  And  tbia  will  be  found 
to  be  the  chief  mode  ill  wbicfa  dto  prevwntiv*  check 
practically  operate*. 

But  if  the  preventiw  cbedc  to  popolition,  tliat^^'UM  vMdi 
check  which  can  alone  supersede  great  misery  and  j^^''?'"'' 
mortality,  operates  chiefly  by  a  prudential  restraint 
on  marriage,  it  will  be  obvious,  as  was  before  stated,  Uic  Uiwur- 
that  direct  legislstion  cannot  do  much.     Prudence  ">«  CU»«n 
cannot  be  enforced  by  law.i,  without  a  great  viDla-'*^ 
tion  of  natural  liberty,  and  a  great  risk  of  producing 
more  evil  than  good.    But  still,  the  very  great  in- 
fluence of  a  just  and  enligbtehed  government,  and 
the  perfe^  wcurity  of  prapwty  in  creating  habits  of 
nrndencc,  cannot  for  a  moment  be  qneatiooed. 
The  principal  causes  and  effects  of  these  hidrito  ai* 
time  Mated  ki  Mr  (hlthua'a  laat  work.  {Prkuukt 
^P^meiiBmamg,  c  W.  eee.  9.) 

"  From  high  wages,  or  the  power  of  command- 
ing a  large  portion  of  the  necessaries  of  lite,  two 
very  difl'erent  results  inn  fuUow  ;  one,  that  ofa  ra- 
pid increase  of  popululioii,  in  which  case,  tlie  high 
wages  are  chiefly  sixrnt  in  the  maintenance  ot'  largo 
and  frequent  families ;  and  the  other,  that  of  a  dc* 
cided  improvement  in  the  modes  of  subsistence,  and 
die  coDvenienoe*  and  comforts  enjoyed,  without  a 
proportionate  acceleration  in  the  rate  of  increaw. 

"  In  looking  to  these  different  reaulta,  tbe^ 
of  diem  vfll  avidently  appear  to  be  dm 
habit*  exitdiw  amoi^  the  people  ef  difaent  coun< 
tri^  and  >t  dubrent  dmn.  f  n  m  mquiry  into  the 
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causes  of  these  different  hilnt«»  v«  Aall  genenUr  be 
able  to  trace  those  which  produce  the  first  resak  to 

all  the  ciraini  i  iin  ■  which  contribute  to  depress 
the  lower  class^-s  ot  ibe  ojilf,  wliich  make  them 
unable  or  unwilling  to  reason  troni  the  past  to  the 
future,  and  ready  to  acquiesce  for  the  sake  of  prc- 
WRt  giatification,  in  a  very  low  standard  oi  comfort 
■nd  ictpedibilt^  j  and  thow  which  produce  the 
second  Tank,  to  all  the  dKanitlttioM  wUch  tend 
t<i  elcn  Hte  the  character  of  the  kiwer  daaaes  of  lode* 
tj  ,  wluch  make  them  approach  the  nearest  to  beings 
who  "  look  before  and  utter,"  nnd  who,  con.'seqiient- 
ly,  cannot  acquiesce  patiently  in  the  thought  of  de- 
priving themselves  and  their  children  of  tlMlMMS 
of  being  respectable,  virtuous,  and  happy. 

"  Among  til*  drcumstances  which  contribute  to 
die  ohanclcr  fint  described,  tlie  aoat  effidcDt  will 
be  found  to  be  despotiam,  nppwwian,  and  igno. 
rance  ;  anioTig  iho?,e  which  contribute  to  the  latter 
diaracter,  civil  and  {lolitical  liberty,  and  educa- 
tion. 

"  or  all  U»c  cnines  which  tend  to  encoiiragy  pru- 
dential habits  among  the  lower  classes  of  society, 
the  most  ewewtiai  is  unqoeatiooably  civil  liberty. 
Vo  people  cot  be  nndi  aeeaiteDied  to  form  plans 
ftr  the  fotuNj  wh»  do  not  ftd  iMimd  that  tfadr 
■ndiMtriom  ezertieni,  wbOe  Mt  and  ImMnnble, 
will  be  allowed  to  have  free  scope ;  and  that  the 
property  which  they  either  poM^ss  or  may  lu  iiuire, 
will  be  secured  to  thcin  by  a  known  code  of  jun 
laws  iinpanially  Mln>inist«r«d.  But  it  hatt  been 
found  by  experience,  that  civil  liberty  cannot  be 
pennanently  secured  without  political  libertjr.  Con- 
sequently, political  liberty  becomes  ebaoit  eqwdly 
eesmtul;  and  ia  addition  to  its  being  aeeenaiy  m 
this  point  of  view.  Ha  obviona  tendeiuy  to  teach  Ae 
lower  clasi*es  of  society  to  respect  themselves,  by 
obliging  the  higher  classes  to  ren>ect  them,  must 
contribute  gfMmy  «o  ail  tiw  good  dbote  of  chril 
liberty." 

"  With  reoard  to  education,  it  might  certainly  be 
made  general  under  a  bad  form  of  government,  and 
might  be  very  deficient  under  one  in  other  respects 
good;  but  it  moat  be  allowed  that  the  fhanmi  both 
with  regard  to  ha  quality  and  its  preralenee,  are 
greatly  in  favour  of  the  latter.  T;<!ucation  alone 
could  do  little  against  insecurity  of  pro]>erty  ;  but  it 
would  powerftilly  as-^ist  all  llie  favourable  conse- 
quences to  be  expected  from  civil  and  political  h- 
berty,  which  could  not  indeed  be  ooandeved  aa 
conmete  without  it." 

Toe  varying  prevalence  of  these  habiu,  owing  to 
the  camce  atere  tcftmd  to,  ooiitincd  with  the 
stnaUer  or  greater  iBortalrty  occasioned  by  odieTCuft* 
toms,  and  the  var)ring  rff"*  f  nil  and  climate, 
must  neccssflrily  produce  in  a  diUtrenccs  in  differ- 
ent ct  :i:itriu--,  .ui'.l  j,i  iliili  Ti.  1  it  periotls,  in  'l  .f  i  l)arac- 
ter  of  tlic  jiretiominant  check*  to  population  and  the 
force  of  each.  And  this  inference,  whidi  inevitably 
&UowB  ftan  thewy,  is  i\illy  confirmed  by  op^. 


fl«n  tbe 
d  at 
and 


p^^^TOiiid  parte  «r  tbe  wodd,  that 


the  predominant  checks  to  their  popola- 1 
turn.  The  frequency  of  wars,  and  the  dreadful  de- ' 
vastations  of  mankind  occasioned  by  them,  united 
with  tlic  pliipues,  famines,  and  mortal  cpideniir*  «if 
which  there  are  records,  must  iiave  caused  such  a 
consumption  of  the  human  species,  that  the  exertion 
of  the  utmost  power  of  increase  must,  in  many  cases, 
have  been  inanficieiit  to  supply  it{  and  we  see  at 

and  efforts  to  increase  population,  whic^^^h^Sl* 

considemble  exceptions,  oistinguished  (be  legUa- 
tion.aiiil  u  '  rii:ral  jx>licy  of  ancient  times  Yv:  ihi'ii: 
were  some  ttw  men  of  more  extended  ntw  *  v>lio, 
when  they  were  looking  to  the  settlement  of  a  socie* 
ty  in  a  more  improved  state,  were  tuUy  awar^  tliat 
under  the  most  beautiful  form  of  goveranwat  whidl 
their  imMpnatioik  oookl  oonoeivibtto  |_ 
ty  and  distrenn^fat  befUt  ftm  a  too  ruid  i 
of  population.  And  the  remedies  which  they  pro- 
poaed  were  strong  and  violent  in  proportion  to  the 
greatnes!)  of  the  evil  which  they  apprehended.  Even 
the  practical  legislators  who  cjiconra^d  marriage, 
secmetl  to  think  that  the  supplies  of  children  might 
sometimes  follow  too  rapidly  tor  the  means  of  tup- 
porting  them ;  and  it  appears  to  have  been  with  A 
view  to  provide  against. thia  difficulty,  and  of  pn> 
Venting  it  frim  diaoouraging  marriage,  that  they  fro* 
quently  eaodioaed  the  iwhaBMin  pnctice  of  innarti* 

cide. 

Under  these  circumstant  i  ^  ii  i  i  i  >i  to  be  supposed 
that  the  prudential  restraint  on  marnage  fihmild  have 
operated  to  any  considerable  extent.  Except  in  a 
WW  cases  where  a  general  corruption  of  morala  &re> 
vailed  which  might  aet  as  a  preventive  ehadt  of  tfat 
Bioit  videoa  kiiM,  a  laige  povtioaof  the  pMerealivB 
nower  wat  ealled  faito  aotien,  dte  ocwMi«iial  radan- 
uancv  from  which  was  checked  by  violent  causes. 
'J  hese  causes  will  be  found  ri^iolvable  almost  wholly 
into  vice  and  misery  ;  the  first  of  which,  and  a  Large 
portion  of  the  second,  it  is  always  in  the  power  of 
man  to  avoid. 

In  a  review  of  the  checks  to  pinulatioa  in  the  Piudcntial 
diffiewnt  Mates  of  modem  Eurm  »  appears  that  n^nintUie 
die  peiidve  checka  to  nopolalkDliM*  fAyailed  ki*,^',^^'*"' 
and  the  preventive  dwdta  mor^  tnn  ia  aadent  p«pulstMMi 

times,  nnd  in  the  more  uncultivated  parUi  of  theiaMsdens 
world.    The  destruction  occasionwi  by  war  ha«  un- 
questionably ,  1  iti  il ,  both  on  account  of  its  occurring, 
on  the  whole,  le9«  fi-equeotiy,  and  its  ravages  not  be- 
ing so  fatal,  either  to  man  or  the  means  of  his  su|>« 
port,  as  they  were  formerly.    And  althoH^  in  loo 
earlier  periods  of  the  history  of  m< 
phguea,  femiBa^andaiiKtalepideBMC 
frequent ;  yet  as  eivHiaatian  and  i 
advanced,  l><iih  tin  ir  frequency  and  tlietr  mortahty 
have  bevu  grta'.  1>  nxluced,  and  in  some  countries 
they  are  now  almfi^t  iniknown.    Thi.s  diminution  of 
the  positive  chocks  to  iK>puiati<»i,  as  it  has  hvmi  cer- 
tainly much  greater  in  proportion  than  the  actual  in- 
cnaee  of  fiiod  aad  nopiuation,  must  neccasarily  have 
htm  aceompanied  by  an  increaaing  operation  of  the 
preventive  diedca;  ead  probably  knaqr  be  eaid  with 
truth,  that  in  afaaaat  all  the  moeeiaqprovad  ^' 
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Yet  m  comparing  together  the  account*  and  regiv 
ter«  of  the  diJferfnt  cmintrin  of  i mirm  timt-s,  wv 
ahall  »till  find  a  vast  difTtrrenM  in  t!ie  <  i i  Lractir  and 
force  of"  the  ciieck*  whitJi  arc  ninitily  m  .action  ;  and 
it  ia  preciaely'  in  this  ^oiiit  oH  vu-w  th«  thtse  ac- 
munts  aSbmllm  noat  important  inatniction.  Sonic 
parta  of  Europe  IK  ]r«t  in  «l>  unimproved  atate,  and 
•re  atill  aubject  taft«q|IMIl(  jlngnn  and  mortal  epi> 
4mica.  In  tbaK  CBMBtriei.  aa  might  l>e  expected. 
Aw  tneai  B»  to  bt  ftond  of  the  fwadnrtial  restraint 
on  marriage.  But  even  in  iiii|ii'iwcd  cnmtnea,  the 
drcumatanoee  may  be  such  aa  to  oeoMieB  a  great 
nmrtalitv-  Laru-  i'  wn-  :  r'  known  to  unfavour- 
able to  health,  pftrticuWly  ■.'>  the  health  of  joung 
children;  and  the  unwlu  i  .  lu  i  i  >:  marahy  ai- 
tuationa  may  be  such  as  in  some  i-ttAnt  to  ttalance  the 
principle  of  increase,  even  when  nuarly  the  whole  of 
the  prorreative  power  is  called  into  action,  which  ia 
seldom  tb«;  caae,  in  large  towns. 

Thua  in  tbc  reciaters  of  twenQr-two  Dutch  villages 
given  by  Smmmh,*  and  quolm  by  Mr  Malthus,  Uie 
mortally  {ocomoaai,  «  mtj  be  MqqMaed,  chieflj 
b^  the  natHrd  ndieeldliiMM  of  At  eonntry)  was  aa 
hif?h  OM  one  in  twenty-two  or  twenty-three,  inatcad 
of  the  mori:  common  proportion  of  one  in  thirty -five 
or  for'.v  iiiii  the  con&equencc  was,  that  the  mar- 
rin^'-s,  uixtKjui  of  being  iu  tile  usual  proportion  of 
one  in  about  108  of  the  population,  were  in  the  ox- 
traordinary  high  proportion  of  one  iu  jiixty-four  ;  t 
ahowing  a  moat  unusual  frequency  of  marriage,  while, 
<rf  ^  gwet  ntowaliqr,  the  number  cf 
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In  dietmiB  «r  IiCi|^  in  the  year  l6tQ,  the  an* 
anal  nani^gat  wmt  to  tf>e  populatkm  1  to  99  i 
from  the  year  1741  to  1756,  they  were  as  I  to  180. 

In  Augsbur^h,  in  1510,  the  proportion  of  marriages 
to  the  popukbon  was  1  in  86  ;  in  1750  as  1  to  I'^S 

In  Dantxic,  in  the  year  1705,  the  proportion  was 
as  1  to  8&  ;  in  1745,  a«  1  to  1 18. 

In  the  Dukedom  of  Mi^debtirgh,  in  1700|  the 
proportioD  «■■  « 1  to  t7i  mm  net  to  I7M»  «•  t 
to  iSfi. 

In  the  priadiM%  of  H^bantaclt^  in  169^ 
pmportlanwaBaal  toSti  in  1716, aa  i  to  lis. 

b  ihe  DokedkNn  of  Ovfm,  m  1705>  the  propor* 
tion  was  1  to  SS;  io  1755,  1  to  100. 

In  the  Churmark  of  Brandenburgh,  io  1700,  the 
proportion  was  1  to  76  ;  in  1753,  1  to  \  0H. 

Instances  of  this  kiod  arc  niimeroua,  and  they  tend 
to  show  tlie  dependence  of  the  marriages  od  the 
deaths  in  all  old  countries.  A  greater  mortality  al- 
most invariably  produces  a  greater  number  of  mar- 
riages :  and  it  muat  be  Muallj  certain,  that  except 
where  the  meaoa  of  aabiMenca  cw  be  ada^uauqr . 
ineraaaed,  a  greatar  MoartiaB  of  maniagta  dfunt 
oecaiioo  a  greaiter  UMiton^. 

The  propottioB  of  yearly  births  to  the  whole  po»-Dyiaiwe 
pulatioD,  must  evidently  depend  principally  on  theofOMMidii 
proportion  of  marriages  ;  and  it  appears,  conseciuenl-'"*'* 
iy,  from  registers,  that  in  countries  whicli  wiii  ooiJij^^^^^ 
admit  of  i  v  [  onsiderablc  incrcaie  of  population,  the 
births,  as  well  as  the  luairiages,  are  mainly  ioflueno 
ed  by  the  deaths.    When  an  actual  decrease  of  po- 
polation  ia  not  taking  place,  the  births  will  alwaja 
Mpplj  tfae  vacancies  made  by  death,  and  exactly  ae 


On  liie  other  band,  in  Noniaj,  nbaMlliedtaMto 
and  Bwdca  of  living  seem  to  beextnmdy&veaiaUe 
to  health,  and  the  mortality  was  only  one  in  fortv- 

eight,  the  prudential  restraint  on  n  rirriiig*  ^,  i  call- 
ed more  than  usually  into  actioD,  and  the  marriages 
were  only  one  in  15()  of  the  papuliliiau  (Mallbniy 
Vol.  I.  p.  Sti&,  &til  ed.) 

Theae  may  be  considered  as  extreme  cases,  but 
the  same  result  in  difierent  d^reea  ia  obaer%able  in 
the  rcgistera  of  all  oountnaa;  and  it  ia  particularly 
to  be  leniarked,  that  in  those  eoantriea  where  regis- 
ton  ef  births,  deaths,  and  mamagei  have  bean  kept 
ftva  oonaidainblB  tim^  the  peegrearfve  tUainutioa 
ofmortalily  oeeaaioDadbjthe  Introdoctloti  ofhrfiits 
niore  favourable  to  health,  and  the  consequent  dimi- 
nutiuu  of  plagues  and  mortal  epidemics,  have  been  ac- 
companied invariably  by  s  amaller  proportion  of 
marriages  and  births.  .Sus-iiTnilch  has  ^ven  some 
striking  instuncco  of  tlie  gradual  diminution  in  the 
fnpNtion  of  the  number  of  marriage*  duringa  part 


mebmoreaa  the  iacnaaiBg  wealth  of  the  couotrjr 
n4  the  (leatand  for  labonr  wIO  adnlit  Evcrv  where 
lo  the  intervals  of  plagues,  epidemics,  and  destruc- 
tive wars,  the  births  considerably  exceed  the  deaths ; 

but  while  from  these  and  other  causes  the  niort.iliqr 
in  different  countries  i^  extremely  various,  it  appeait 
from  registers  that,  with  the  exception  abooaatita^ 
ll^e  births  vary  in  Uie  saute  proportion.  % 

Thus,  in  39  villages  of  Holland,  where  the  dcatiis, 
at  the  time  to  which  the  regiatcn  refint  weM  > ' 
1  in  2S,  the  births  were  also  1  io  23.  Ib  15  *  " 
round  Paris,  the  birtba  bore  the  mmk,  or  avans 
greater  proportion  to  the  whole  populottOBi  OB  ac- 
count of  a  still  greater  mortality,  the  biithi  befaig  I 
in  Sif^if,  and  the  deaths  the  same.  Io  the  small 
towns  of  BraQdeiiburf.di,  wiii  'i  w  t  re  in  an  increasing; 
iitaie,  the  mortality  was  1  m  2^,  und  tllc  births  1  in 
.  +  if ,  In  Swctlen,  where  the  mortality  was  about 
1  rn  m),  the  birlljs  w«<re  1  in 28.  In  loiti  vil!>igeK  cil 
Urandeoburgh,  in  which  the  mortality  was  about  1  m 
3d  or  40 ;  the  births  were  ^out  I  in  SO.  in  Norway, 


•  OiMiuAe  OrdmuK,  V.oL  L  c-  ir.  a.  p.  lSS.-.Maltfaiiu*  JSMau  on  /Watfea^  B.  IL  c  tr.  p.  «M  of 
Vel.l.6ihcditioik  . 

t  niia  ^mj  laifO  ympeHiea  of  marriages  could  not  aU  have  been  sufpliad  ftoai  the  birtba  in  dwOMI^ 
Hjr.  bMlnaathave  bean  oecaaioncd  in  part  by  the  mflux  of  strangers. 

X  SwUch,  OtlUhkt  (Mm^t  V«U  I-  p.  «S— JMy  e«  i\ipa/««ii«.  Vd*  h  ^*f^  «l»  *J» 
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Fopa  latioB.  irbeM  the  mortality  «u  l  in  48,  U>e  births  were  1  in 

In  all  th«e  inttaocet  tlie  birUu  arc  evidently  nei- 
(ured  by  the  deatlis,  after  making  a  proper  allowance 
for  the  cxccM  of  births  which  ihc  ftate  of  cncli  coun- 
try will  ttiiniit.  Ill  such  a  c^iiiUry  as  Russia,  this 
allowance  must  be  great;  as  nlthouyh  the  mortality 
night  perhi^is  be  taken  as  low  at  l  in  48  or  50 :  the 
WrtlHi  wcm  «•  high  as  1  in  26,  owing  to  the  increas. 
lag  resourcM  of  the  countrjr  which  admit  of  a  rapid 
IncreaM  ^the  population. 
^.  n  w  countries  which  Mr  Meldiua  ha*  re- 

»iewed,  there  is  none  which  so  atrikhigty  ititistretes 
the  most  important  Hict  the  dependence  of  the 
proportJ(H)S  of  manigges  and  births  dd  the  death.*, 
and  the  general  principles  of  population,  ns  Switzer- 
land. It  appear*,  that  between  1760  and  1770,  an 
alarm  prefaued  mpectfng  the  continued  depopuia- 
tioo  of  tlie  coentCT  t  end  to  aioertaia  the  point,  M. 
Mirnt,  nnoilter  orV««ay.  made  a  very  kborioas  and 
carerd  search  into  the  registers  of  dillereDt  parishea 
from  the  time  of  their  first  establishment.  He  com> 
par  '  ;lie  number  of  births  which  had  taken  place 
during  three  different  periods  of  70  years  each,  the 
first  ending  in  1620,  the  second  in  1690,  and  the 
third  ia  1160*  And  finding  by  this  comparison,  that 
the  ttomber  of  births  was  leas  in  the  second  period 
thin  in  ih*  fnt,  ind  Im  in  the  third  period  uun  Ja 
die  lecond,  be  uamUefed  the  evidaaee  eraeeatina- 
ed  depopulation  of  the  country  from  the  yeer  1055 
as  incontrovertible.  *  But  the  accounts  which  he 
himself  produces,  clearly  show  that,  in  Uie  earlier 
periods  to  which  be  referf,  the  mortality  was  very 
much  greater  than  in  the  latter ;  and,  that  the  greater 
mmAer  of  births  found  in  the  registers  formecly,  was 
net  owing  to  a  greater  population,  but  to  the  greater 
proparttm  of  birthe  whieh  alwaji  «eeoaipaiiie>  a 
greater  nortaliij. 

It  appears  from  account  n  'I'ch  are  entirely  to  be 
depended  on,  that  during  the  last  period,  the  mor- 
tality was  extraordinarily  small,  and  the  propurtiun 
of  children  reared  from  infancy  to  puberty  extraor* 
dinaiy  great.  At  the  time  when  M.  Muret  wrote 
his  paper,  in  1766,  the  proportion  of  deaths  to  the 
popalatkm  io  the  Flaya  do  Vaud,  was  I  in  45,  of 
births  1  in  36,  and  of  oiami«ee  1  in  140.  These 
are  all  very  small  proportion*  of  births,  deaths,  and 
marriages,  compared  ^'.i■ll  t  thti  coj-.t  ics ;  but  the 
state  of  things  must  ijave  iuLu>ii,  difTerent  in 

the  sixteenth  and  seventeenth  centuries.  M.  Muret 
gives  a  list  of  all  the  plagues  whidi  had  prevailed  in 
Switzerland  fVom  1520,  from  which  it  appears  that 
Ihia  dreadful  scourge  desolated  the  country  at  abort 
latervaib  dtiriog  the  whole  of  lha  int  period,  and 
extended  ia  eeouioBal  raiafce  to  e^tbbi  22  years 
ef  die  termination  of  the  second.  We  may  safely 
conclude,  that,  in  these  time^'  'li  ■  i  eragi!  moi  tality 
was  very  much  greater  than  at  present-  But  wliat 
puts  the  question  beyond  a  doubt,  is  the  great  mor- 
lalitj  which  prevailed  ia  the  neigbbotiring  town  of 


Geneva  in  the  sixteenth  century,  and  ita  gradual  di- 
oiBalten  in  the  seventeenth  and  eighteenth.  It  ap> 
pears  from  calculations,  published  in  the  BiiSaIke' 
que  Britannique,  (Tom.  IV.  p.  that  in  the 

Kixteentli  century,  Uie  probal'liu  oflil.-,  or  the  Age 
to  which  half  of  the  born  livrJ,  wa-,  only  i.St*;;,  or 
under  four  years  and  eleven  n  ornlii  ,  and  the  mean 
lite,  or  Uie  average  number  oi  yca>^  due  to  each 
person  18.511,  or  about  eighteen  years  and  a  half. 
In  the  seventeenth  century,  the  probabilitj  of  Uft 
Geneva  was  11,007,  about  eleven  yean  aod  aeen 
Boniha;  tho  SMan  lift  13.S68,  or  twenty^fbrae 
yoata  and  Ibtir  months.  In  the  eighteenth  eentary, 
the  probaliility  af  li"  luid  increased  to  27.18S, 
iwenty-scvLu  )Xtirt,  aiid  two  months ;  and  the  mean 
life  to  thirty-two  years  and  two  months. 

There  can  b«  no  doubt,  from  the  prevalence  of 
ihc  plague,  and  its  gradual  extiaMioo  as  noticed  bf 
M.  Muret,  that  a  diminutieii  ef  mortality  of  the  aania 
kind,  though  not  perlupe  to  ibt  Mm*  eattat,  mmt 
luve  taken  place  io  Switaerland ;  bet  if  vitb  a  meiw 
tality,  which  could  not  have  been  leai  than  1  in  30 
or  S'l,  the  proportion  of  births  had  been  what  it  wot 
when  M.  Muret  wrote,  it  is  quite  crident  that  the 
country  would  have  been  rapidly  depopulated.  But 
as  it  is  known,  from  the  actual  amount  of  births  found 
in  the  regialef«i  thai  tUa  was  not  the  caae^  H  Miawa 
a»  a  aeoeasary  oanaeqoene^  that  the  greater  metta- 
li^  of  fbnner  tinea  wh  aceaenpanied  by  a  greater 
proportioa  of  birthe.  And  this  at  once  shows  the 
error  of  attempting  (o  determine  the  actual  popula* 
tion,  either  of  different  countries,  or  of  diffsrent  pe- 
riods in  the  same  country,  by  the  amount  of  the 
births;  and  the  strong  tendency  of  population  to  fill 
up  all  vacancies,  aod  very  rarely  to  be  limited  by 
any  other  cattie  than  the  diflculty  of  aappoftfaiga 
ftmily. 

Switaeriand  and  Ibe  Pays  de  Vend  elM  etbee 

inost  striking  instances  ( t"  li  t?  dependence  nf  \] c 
births  on  the  deaths;  and  lire  accounts  of  th'  HL  arc 
perhaps  more  to  bo  depended  upo:i,  :  s  iLcy  ippear 
to  contradict  the  preconceived  opinions  of  ibe  perw 
son  who  collected  them. 

Speaking  of  the  want  ef  fniitAilnem  la  the  SniM 
women,  M.  Mni«i  nqra,  that  Prumia,  ftnndenlwr^, 
Swodei^  Fraaee,  and  indeed  every  country,  the  re- 
gisters of  whieh  be  had  seen,  give  a  greater  propor- 
tion* of  bnpllpms  to  the  number  of  inhabitants  than 
llic  I'iiys  de  Vaud,  where  this  proportion  is  only  as 
1  to  .S().  He  adds,  that  from  calculBtions  lately  made 
in  the  Lyonois,  it  appeared  that  in  Lyons  itself  the 
proportion  of  baptisms  was  1  in  28,  in  tbe  sanH 
towns  1  in  23,  and  in  the  viUeges  1  in  S4  orS4k 
What  a  prodiglooi  Aflerenee,  be  exdeima,  between 
the  I<yonois  and  the  Pays  de  Vaod,  where  the  most 
Ibvoiarable  proportion,  and  that  only  in  two  small  pa- 
rishes of  extraordinary  fecundity,  is  nut  ab  vl  ]  in 
26,  and  in  many  parishes  it  is  considerably  less  than 
1  in  K).  'I'he  same  dilTerencc,  he  rcniarii»,  takes 
place  in  tbe  mean  life.   In  the  Lyonois  it  is  little 


•  M^moiret,  4«.  par  k  SodM  Ecooooiiqtte  de  Beia%  1766«  pp«  15,  «t  teq^Ea^  on  Pofdatinm,  VoL  I* 

pp.  464,  el  ttq.  5tb  edit. 

10 


L  lyui^-Od  by  Google 


POPULATION. 


321 


PoptUKttm.  nbove  25  years ;  while  In  the  Pays  <le  Vaud,  the 
lowest  mean  life,  and  that  only  in  a  single  marshy 
and  unhealthy  purish,  ie  29^  years,  and  in  many 
pl;ic<  4  It     ul)Ovc  't'5  yearn. 

"  But  whence  come*  it  (he  ray*,)  that  the  coun* 
iry  where  children  escape  the  beet  (rom  the  danger* 
of  infancy,  and  where  the  mean  life,  in  whaterer  way 
the  calculation  ia  made,  is  higher  than  in  any  otlier, 
•hoidd  b*  pMdsaljr  that  in  which  ihn  feciuMiitj  ii 
the  wmXmi  H«r  com  il^n,  dat  «f  all  our 

Earishe*,  the  «n  vkieli  flvai  the  owtti  Mfe  Iho 
igheat.  should  abo  be  th«  mt  wbeie  dM  Mnden^ 
to  increase  is  the  Fmallest  V  * 

To  resolve  this  question,  ^f.  Muret  says,  *'  I  wiil 
hazard  a  conjecture,  which,  however,  I  give  only  as 
such.    Is  it  not  that,  in  order  to  maintain  in  ull 
places  a  proper  equilibrium  of  population,  Ciod  has 
wisely  ordered  things  in  such  a  manner  as  that  this 
fine  of  Ufe  to  each  country  should  be  in  the  inverse 
nli»  of  iu  fecundity  ?   Id  &cU  ei^ience  rerifies 
conjecture.   LejnlB  (•  iSkgB  k  the  Alps),  with 
a  popuktim  of  400  fenaoi^  wodnoM  but  •  Uui» 
abora       ddMrm  ftijwr.  The  IbyidaTaiHlplB 
menl,  in  proportion  to  the  same  number  of  iidl^ 
hitants,  prttducc*  II,  and  the  Lyonois  16.   But  if 
it  Ji  ippen  that  at  the  age  r  f  20  v-ars,  the  H,  the  11, 
and  the  IG  are  reduced  to  liic  same  number,  it  will 
appear  that  the  force  of  life  gives  in  one  place  what 
fecundity  does  in  another.     And  thus  the  most 
healthy  countries,  having  lew  fecundity,  will  not 
over-people  themselves,  and  the  unbeahhy  countries, 
by  their  extraordinary  fec«Ddiqr«  will  beaUa  lOKN* 
their  populaticii." 
Thne  flMla  and  obnrvations  are  full  of  the  most 
importaat  iaitraetiaa,  aad  atriUngljr  illintiate  tha 
principle  ef  popdettoa.   The  three  giradatloat  io 
the  proportion  of  births  which  are  here  so  distinct- 
ly presmted  to  our  view,  may  be  considered  as  re- 
presenting;  tl^'lt  vurii  ty  in  the  proportion  of  births 
which  is  l(nov»n  la  lake  place  in  different  couutries, 
and  at  different  periods;  and  the  practical  question  • 
is,  Whether,  when  this  variety  prevails  without  a 
proportionate  difference  in  the  rate   of  increase, 
which  is  almost  universally  the  case,  we  are  to  sup- 
pose, with  M.  Muret,  that  a  special  providence  is 
called  into  action  to  reader  women  less  proline  in 
healthy  countries,  and  where  improved  habits  of 
cleanlineoo  have  banished  plagtiea  and  mttaLe^da- 
aSu  t  or  to  suppose,  as  ezperieiwe  wanaoti^  diat 
the  smaller  mortality  of  healthy  and  improved  couik- 
triee  is  balanced  by  the  greater  prevalence  of  the 
ffudential  restraint  on  junrriri^'L-  niul  I  ovulation. 

The  subject  L8  seen  vnih  (jAUkcular  clean>eaB  in 
Switzerlaiiu,  on  account  of  the  population  of  some  of 
the  districts  being  stationary.  The  numtier  of  inha- 
bitouts  on  the  Alps  was  supposed  to  have  diminish- 
ed* Tbit  wae  probably  an  error ;  but  it  is  not  im- 
I  that  tb^  should  have  remained  stationary, 


stocked  with  cattle,  little  more  can  be  done;  and  PofwlMiea. 
if  there  be  neither  emigration  to  take  off  the  super- ' 
abundant  numbers,  nor  manufacturea  wheiewith  to 
purchase  an  additional  ^Outlty  ef  AMd*  the  deathe 
must  equal  the  births. 

This  was  the  case  witli  the  Alpine  pari.sh  of  Leyib 
before  referred  t«,  where,  for  a  period  of  30  jcen^ 
the  mortaUtf  and  the  preportloa  of  birthe  elmaai 
aocaratdy  lupt  pace  with  each  oOer}  aad  «liai% 
in  oonaequenoe,  if  the  positive  ebecfce  to  pepuhtion 
had  been  aanMialljr  null,  the  preventive  checks 
aunt  have  been  oDoSttalfy  greaL  In  the  parish  of 
Leyzin,  according  to  M.  Muret,  the  probability  of 
life  was  as  high  as  61  yearg ;  f  but  it  is  obvious 
that  this  extraordinary  degree  of  healthiness  could 
notpoMi^^  havt!  taken  place  under  the  actual  cir- 
cutnstances  of  the  parish  with  respect  to  the  means 
of  subsistence,  if  it  had  not  been  accompanied  by  a 
proportionate  action  of  the  prudential  restraint  on 
nwfitttei  and  aoconliag^  the  subsisting  marriages, 
htiag  late  aod  aopfolifi^  ytelded  only  one  birth  to 

 twatve;  Aebifthe  ware  only  l  m  4g,  and  the 

16  »aa  only  ^  of  the  popu- 


«r  naariy  aa.  There  is  no  land  ao  little  capable  of 
ftotUiag  kg  tB-iMnasing  popolaliaB  m  neattaia* 
evi  paMNit  Whan  tbof  have  haca  aaea  ft% 


There  eon  be  little  doubt  that  in  the  present  case 
the  extreme  licaltiiincs9  of  the  pco])le,  arising  from 
their  situation  and  emplovnaonls,  had  more  ttTtct  in 
producing  the  prudential  check  to  pcipulalion,  than 
the  prudential  check  in  producing  the  extreme 
healthiiiesi  ;  yet  it  is  quite  certain  that  they  must 
constantly  act  and  re-act  upon  each  other,  and  that 
if,  when  the  circumstances  are  such  as  to  furnish 
no  adequate  neaoa  for  the  support  of  an  increased 
{wpulauoa^  and  no  Itlief  io  emigration,  the  pruden- 
tiel  check  dcae  not  prevail,  no  degro*  of  nettnal 
healthinen  could  preveat  an  eaceirifB  mortollij. 
Yet  to  occasion  such  a  mortality,  a  mtich  greater 
degree  of  poverty  aod  misery  must  have  taken  place, 
ihau  in  districts  lew  favourably  circumstanced  with 
regard  to  health  ;  and  we  s<  c  at  once  the  reason 
why,  in  countrieii  of  mountainous  pasture,  if  there 
be  no  vent  iu  emigration,  the  necessity  of  the  pru- 
dential check  should  be  more  strongly  forced  on 
the  attention  of  the  inhabitants,  and  should,  io  con- 
sequence prevail  to  a  greater  degree. 

faking  countries  io  general,  there  will  necessarily  ryilkmct*  > 
be  differences  as  to  natural  healthiness  in  all  the>a<i>ciU. 
■sadationii  ftooi  the  WNt  nenby  tmbiteble  ■itai^'!'**'* 
trantotM  BMet  pore  and  nliwrioaa  air.  Theee^^^^  , 
differences  will  be  further  increased  by  the  nature  of 
the  employments  of  the  people,  their  habits  of  clean- 
liness, and  their  care  in  pre'  <  r  tfru^  the  spread  of 
epidemics.    If  in  no  country  h  ii,  there  ony  difficulty 
in  obtaining  thi   mr  i- ,  oT  f  n S -istence,  these  differ- 
ent decrees  of  healthiness  would  make  a  great  differ- 
ence in  tlie  progress  of  population  ;  and  as  there 
are  niaiw  oouotriea  naturally  more  healthy  than  the 
I^tad  Statae  of  Anwrica,  we  ihoald  have  icstancea 
of  a  more  nqpid  ineraiie  fhan  that  which  has  there 
takaaplaoe.  But  •»  the  actual  progresa  of  popola- 
tion  ii^  with  vaij  lev  asmptiaaib  datcnalnadligrAa 


•  Mc'st. ;>^« ,  .^c.  par  la  S  .  Fco u .  d4  BtTM,  ITWt  tf-^^* 
f  Ibtd.  Table.  V.  p.  6«itf  tiie  Tables.  . 
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PapolMiia.  tdadvB  diiScuky  of  procuring  the  tnetns  of  tulwiit- 
waett  IBd  not  by  the  relative  natural  powers  of  in- 
create  U  is  found  bjr  experience  that,  except  in  ex- 
trane  cases,  iht  actnal  progress  of  population  if 
little  iffected  by  unlicaltliintss  or  healthioMs ;  but 
that  these  cireumstanccs  show  themselves  most 

Eowerfully  in  the  charade:  of  the  checks  which 
eep  the  population  down  to  the  level  of  the  means 
of  subsistence,  and  occasion  that  sort  of  varii  ty  in 
tbe  registers  of  different  countries  which  was  noticed 
in  tlie  lostaBcea  mentioned  bf  it-  MflfBli 

Thai  lite  population  of  two  or  thiee  eosntries 
nay  be  inereasiiig  at  nearly  tbe  sanie  i«l»t  hut  one 
may  br  i  i  rasing  chiefly  from  a  great  propoltiaB  of 
births,  ar.oihcr  from  a  small  proportion  of  deafha, 
and  a  third  from  a  more  common  proportion  of  both, 
in  which  three  different  cases  the  structure  of  tbe 
population  and  the  registers  of  birtiv^,  deillMi  toA 
marriages  will  be  essentially  dilTcrent. 

The  rate  it  whidi  tbe  population  of  Sweden  and 
Normy  was  iaenMabg,  at  the  time  referred 
to  by  Mr  Malthas,  was  not  he  from  the  imm  ; 
but  tlicir  registers  dilEsred  in  almost  all  neinta. 
\V  luJe  Uie  births  in  Sweden  were  1  in  28  of  the  po- 
pulation,  the  births  in  Norway  were  only  Hn  Sir ; 
while  the  marriages  in  Sweden  were  1  in  1 12,  In  Nor- 
way tl»cy  were  only  1  in  LSO  ;  and  while  the  mortality 
in  Sweden  was  1  in  34^,  in  Norway  it  wtt«  only  I  in 
48.*  These  diSsient  proportions  of  births,  deaths, 
and  marriages  must  cmeitially  alter  the  whole  strui> 
tore  of  the  population.  The  proportion  of  penoM 
living  at  different  ages,  would  be  efseotially  difler- 
ent;  the  generations  in  one  oountrr  would  past 
away  sooner  than  the  generations  in  the  otlter ;  and 
Sweden  might  be  said  to  increase  principally  from 
the  iarjjc  proportion  of  i(K  births,  and  Norwaj-,  from 
tl)e  stunll  proportioa  of  its  deaths,  or  iu  small  mor- 
tality. 

A  large  piopofdoB  of  births,  whco  thagr  have 
room  lo  ozpand  tbemdTes,  is  tbe  moot  powerful 
ejemcot  of  increase,  and  is  absolutely  necesaary  in 
order  to  effect  the  shortest  period  of  doubling  with 
which  we  arc  acquainted;  but  two  countries  may  have 
nearly  the  same  proportion  of  births,  and  yet  the  j)0- 
pulation  of  one  be  quite  stationary,  while  the  popu- 
latioD  of  the  other  is  iocreasing  with  the  greatest 
known  rapidity.  The  proportion  of  births  in  the 
Dutch  vula«a  first  noticed,  approaches  towards 
that  of  ^oUiAed  Sutea  of  Aoierioai  yet  in  the 
one  caae  the  population  did  not  increase  at  all,  and  in 
tbe  other  it  has  increased  so  fast,  as  to  be  taken  as  a 
specimen  of  the  natural  progress  of  population  when 
interrupted  by  the  fewest  checks  to  which  human  so- 
ciety is  subject.  In  this  case,  thougli  the  propor- 
tions of  births  and  marriages  to  tbe  whole  population 
might  not  be  very  unlike,  and  possibly  no  very  ^reat 
dl&fence  mi^t  appear  in  the  proportion  of  marriegn 
tobirtb^,  |he  other  point!  in  the  NgiKcn  woold  be  la 


the  opposite  extrcrDCf.    While  the  mortalily  in  the^opulatiM, 
Dutch  villages  was  as  high  as  1  in  2'2,  it  would  i  ~ 
bebl*  ho  1  in  41,  or  htia,  in  the  United  States^ 
WfaflnihoWitha  and  Mil  in  die  Doteb  Tniigci 
were  bi  the  ratio  of  equality,  in  the  United  State* 
they  would  be  nearly  in  the  proportion  of  41  to  ip. 

In  the  same  manner,  two  countries  might  have 
nearly  the  same  mortality,  and  yet,  in  other  points, 
be  very  different ;  and  while  one  was  increasing  most 
rapidly,  the  other  might  be  increasing  very  slowly. 
The  proportioa  of  deethl  lo  the  population  in  the 
Pays  do  Vaud,  la  not  very  cnentialiy  different  frosn 
that  of  die  United  Staua,  hot  the  proportion  of 
bhtha^  and  the  structure  of  the  population  present 
the  most  striking  contrasts.  The  proportion  of 
births  for  the  whole  of  the  Pays  dc  'N'aud  was,  ac- 
COfdinff  to  M.  Muret,  1  in  96,  in  many  parishes  it 
was  considerably  less  than  1  in  40,  and  in  one  parish 
as  tow  as  1  in  4(J ;  while,  in  the  United  States,  it 
must  be  somewhere  between  I  in  ig  and  I  in  SO.— 
Tbe  structure  of  the  popuiatiflsi  was  difinent  ae> 
cordini^y.  In  the  whole  oTdw  Faye  do-Vaod,  Ao 
proportion  of  the  population  onder  l6  was  one-third, 
m  many  parts  and  in  tiie  whole  of  tbe  Canton  of 
Berne  ont-fcurth,  while  iB  the  Unkod  SllteOi  itii 

as  high  as  one-half. 

We  have  seen,  that,  according  to  M.  Muret,  tlie  y,  

probability  of  life,  or  the  age  to  which  half  the  boram  the 
live,  was,  in  the  extraordinary  paritb  of  Leyzin,  as  «>  *i'>'^->  ■•' ' 
high  at  61  feara.  On  the  aaae  inibesitT,  it  mpears  ;>/ J*!'  ^ 
thSt  hi  nine  other  ptrislkco  of  the  Alpa  it  wia  ui^  ^7c«^ 
as  47;  in  41  psnshes  of  the  Pays  de  Vaud  andtrm. 
Jura  42;  in  12  com  parishes  40;  in  18  parishes 
among  the  great  vineyards  37,  in  one  rosrshy  parish 
24.  f  From  other  autiioriiies  we  learn,  that  in  COUQ* 
try  villages  and  par  -l;cs,  t[.e  age  to  which  half  ofthe 
bom  live  is  such,  that  the  m^or-part  will  probably 
live  to  marry.^  In  the  pirlih  of  Acbrordi  in  York" 
■hire,  it  appeam  from  an  emiM  neemt  hipt  by  Dr 
Lee  ofthe  ageeat  wMeh  all  Aed  there  Ihr  90  years, 
Ihm  1747  to  1767,  that  half  the  inhabitants  live  to 
die  age  of  46  (Price,  Vol.  II.  p.  35,  7th  edit.);  ard 
if  tbe  san-.e  account  had  been  kept  in  many  of  the 
other  hcnlthy  parishes  in  England,  where  the  yearly 
mortality,  instead  of  being  1  in  47  M  in  A ck worth, 
was  1  in  60,  1  in  66,  and  even  I  in  75  (V<rf.  II.  p. 
S§4),  half  of  the  born  wooM  be  found  to  have  lived 
to  above  50  or  ««.  In  tbe  whole  of  Sweden,  wheel 
the  annoal  mortality,  at  dm  date  raliBnod  to  by  Dr 
Price,  was  greater  than  I  in  35,  it  appnr<:  fmm  his 
tables,  that  half  of  the  bora  must  have  livexl  to 
S3  (Vol.  II.  p.  418,  7th  edit.) ;  and  in  Great  Br  t  )i  1 
generally,  where  the  mortality  at  present,  after  making 
due  allowance  for  the  omissions  in  the  deaths,  appeara 
to  be  less  than  I  in  ,5 1 ,  it  cannot  be  doubted  that  there 
is  scarcely  a  village  i  n  the  country  tolerably  well  alMat* 
ed,  where  half  of  the  bom  do  not  lira  tut  ibofo  40t 
In  lowna  tbo  «M  ii  ntf 


•  See  Malllius  On  Popuiaiiun,  chapters  i.  and  ii.  of  Book  II. 

+  Mcmviret,  4c  par  la  Socit'tc  Economique  de  Berne,  1766,  Table  VIII.  p.  92  of  the  Tables.  As  these 
calculatioios  seem  all  to  have  been  made  from  mortuary  registers,  they  are  ail  too  low,  except  where  the 
population  was  absolutely  stationary. 

%  ■Grwwt'e  and  8horr«  OAMrvotMar,  4rc  reftned  to  by  Dr  Fkice,  VoL  U.  pp.  4l»  4A,  Ac.  7di  edit. 
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Vwniiaai 
tetheAa* 


the  dMa  oollMMd  bjr  Dr  Prioe,  MM  hulf  of  Um  bM 
diediiiI«iidoaiiiMMr0HfMyMitef«98c  h  VimuM 

•ad  Stockholm  uoder  two ;  in  ManciiMter  uoder 
Ire;  io  Northampton  under  ten  (Vo!.  II.  p.  SS) ; 

and  although  in  most  of  tl  esi-  l  un  ,  [lai  ticularly 
those  in  England,  a  great  impruvemeut  iias  takca 
place  in  their  healthineM  of  late  jetra,  yet  atill  they 
will  alwa^i  fdll  far  ahort  of  tlie  healthiness  of  country 
situations. 

The  age  to  which  half  the  bora  live  appears, 
therefjro,  to  vary  in  difTeroat  COWiuiai  and  place*, 
aod  nader  di&rent  circimutmoee,  in  tlw  very  ex* 
iHMidiiiaiy  degree  of  fim  S  to60t* 

Tin  ■MM  1^  of  dMlii*  or  dw  ipwiwion  «f 
KA,  muit  meeMarity  be  imre  mmijt  jHhffmn 
to  vary  from  about  if)  or  17  lo  50. 

In  Stockholm,  according  to  a  table  calculated  by 
Dr  Price,  from  the  medium  of  three  different  enu- 
meration! in  1757,  1760.  and  1763,  the  expecuiion 
of  life  for  males  at  birth  wai  14.25,  and  for  females 
18.10.  f  Taken  together,  the  ezpecUtioo  of  life 
was^a  little  abofe  16.  In  Vienna,  as  appears  from 
another  table,  it  wu  16}.^  While,  acoofdinc  to 
11.  Miinl,«tL*7»ii.  the  expecUtion  of  life  at  iHrih 
«u,'abaiii  tiko  WM  potW*  A)  ]rem  I 

The  aamnl  Borwiij,  which  h  anhmit,  both 
from  the  age  to  which  half  of  the  born  ttfi^  aad  th« 


Utf  of  difl^r 
«n(  Coun* 


places  and  countries,  from  about  1  in  ic)  to  about  T 
in  70.  In  Stockholm,  the  annual  mortality  was 
but  1  in  19  (I'ricc'i  <)')'.'.■>■ 'il loni,  Vol.  II.  p.  136); 


in  die  num. 


and  in  some  of  the  villages  in  England,  evea  at  the 
time  that  Dr  PrioB  VHBM,  h  HM  « lOlT  «  1  fa  TO 
and  1  In  75. 

Proportioa  ^bo  proportioa of  Urlbtlo  the  population  appears 
of  t!ic  Diniu  to  Tary  in  different  countries  and  under  different 
t»  liiu  I'opu- ctrcumjtances,  from  about  I  in  17  to  1  in  49.  In 
r^t  c«»  ^•^  according  to  HunbokU,  it  wM  1  in  17. 

uics.  Jersey,  according  to  the  nt«  of  IncraMa 

determined  by  the  census  taken  in  1738  and  seven 

! rears  afterwards,  the  proportiou  of  births  must  have 
)ecn  about  I  in  IS.  (I'rice,  Vol.  II.  p.  50.)  At 
present,  a.H  far  as  can  be  collected  from  scattered 
facts  and  infcrfmccs,  the  proportion  of  births  in 
the  whole  of  the  United  Sutes  is  about  I  to  19> 
In  the  table  for  Prussia  and  Lithuania  given  by 
Sussrailch,  it  appears,  that  alter  the  great  plague  of 
1709  and  1710,  and  onritting  the  extraordinary  year 
hnmediateiy  aabMonont,  the  pcopottioii  of  birtha  in 
the  five  yeait,  vtabm  «rilh  I7t6»  mi  1  in  low  dm 
17.  II  While,  accoruog  to  H.  Morot,  in  tho  poriab 
of  Leyzin,  the  proportion  of  births  was  only  lio  49 
of  the  |>0|;alalion. 

The  number  of  subsisting  marri^es,  which  yields 

'  birth,  appOTit  10  wary  mat  IS  to4. 


mal  Moria-  mean  age  of  death,  b  found  to  vary  hi  different  fiWu 


the  two  extroine  eowt  occur  in  what  maj  bo  called  Popuiatte. 
lb««noco«otry,ttidarobotbiwdoodb7M.Muntt  *.T>  J*^ 
tho  oac  bdMrMkish  of  Loyib,  which  preseou  all  '^^^ 
the  ^nptoiH  of  the  prudential  check  to  population 
in  the  greatest  exccis,  ar  J  u  l;  re  twelve  subsisting 
marriages  yield  only  one  annuiil  birth;  and  the  other 
in  the  parish  of  St  Cergue  in  the  Jura,  where  mar- 
riage is  encouraged  bj  the  habit  of  emigration,  aod 
four  subjieting  PHRMget  OVO fluSofatt  10  jiclll  CDC 
annual  birth. 

The  proportion  of  the  poptdatidB  nader  16  years  Dim-rmt 
of  age,  to  tliat  abofo  16,  womi  to  vniy  in  dif>  lion* 
&mt  eoontrioi  nod  ptacM^  and  under  diAiMt  oir.  ;  'l^' '  "i?' 
caattaaoH,  fim  onSr  tn  omAwO.   In  die  ^ST" 
UnUod  Stttoo.  it  iV^oara  bjdwbMn  oonmw,  dial  it 
ia  ana  hnlft  while  in  the  canton  of  Bcmc  it  is  not 
ntiefa  mora  than  one.fourth,  and  ia  tlie  parish  of 
!>!  ',  ziii  not  more  than  one-fourih.  ^ 

i  he  mortality  under  the  age  of  15  varies  in  dif-  variiiiont 
ferent  places  and  circumstaiiccs,  from  above  two-  in  ^"  ^o'- 
thirds  to  on($.fiflh.    It  appear*  from  a  table  of  Dr  ••'"y 
Price,  that  in  Stockholm,  above  two-third*  died  un> 
der  15  (Vol.  II.  p.  418):  while,  according  to  M. 
Muret,  the  proportion  of  the  deaths  uoder  the  age 
of  15  was,  in  the  wboio  of  the  Pajra  do  Vaud. 
one-third,  in  many  paridwl  of  the  Alpo  aaa-Auid^ 
and  tha  astmofdioarjr  paridi  of         aalj  aa^ 

A^Aia  ^^o 


Under  these  very  great  vnriatiunj  i:i  rV,c  r^'-'-'cni 
of  diff°ereot  countries  and  piac  j  ^,  a  n  J  m  the  struc- 
ture of  their  population,  it  is  obvluu!.  ilkit  we  might 
fail  into  the  grosseiit  possible  errors,  by  applying 
the  registers  of  one  country  to  the  pojjulaiion  ot 
another.  Even  if  we  could  gud  a  country  which 
was  near  to  a  just  mean  between  these  opposite  ex-, 
tremes,  and  the  register*  of  which  were  kept  with 
the  gvoalest  accuracy,  we  could  not  apply  such  ro- 
gtnaia  to  anjr  adiar  eoantij  widiavlawtoanjriM* 
paitaat  iafaMBcaat  unloM  wo  knew  that  the  two  eoun> 
tflca  nearly  resembled  each  other,  not  only  in  one  or 
two  particulan,  but  io  all  the  main  point*  relating  to 
the  structure  of  their  population  and  Ihe  ehafnetOf 
of  the  prevailing  checks  to  it. 

When  attention  was  first  directed  to  t.-»b!.^  mi  r-  Kir«T»blei* 
Ulity,  with  a  view  to  AMurances  on  lives  aod  surf  ivor-  ot  Monaliij 
ships,  these  tables  were  almost  uaivenally  formed  foimti  tnan 
from  the  registers  of  towns  and  of  the  neighbouring  ^^^^^^ 
villages  influenced  by  them.  Buffbn,  calculating  dw  ^pi  m  dM 
pfobabilin  of  lift  ftooa  the  roisters  of  diiaa  H^i 
ririwa  in  nria,  nnd  twehe  eountry  parisboe  ia  tba  ■ 
■afa|Uiearhood,  collected  by  M.  Dupr6  de  St  Maur, 
makea  It  appear,  that  half^of  the  born  died  under 
eight  years  of  age.  Thcpari*hes  in  Paris  seemf  '  r  .) 
elds  be  bealtbair  than  the  village*  in  the  neighbourUood, 
Hd   wbkb  wm  aanwioBaJ  by  dw  aanam  af  igaBi^  tha 


•  This  last  number,  stated  by  M.  Mwal  fer  die  paridi  «f  IspSn  an  dw       ia  ao  varj 

diat  possibly  it  may  not  be  cornet.  , 
f  Obsenatiom  on  RevemMMm  PimmUItt  VoL  II.  tti  491*  Tdk  adit. 
1  Id.  VoL  11.  p.  1S8. 

i  ilftaioft'W,  Iflbptrkt  SadM  ftoMitfmf  <b  itonw,  I7dS,  TaUe  V.  p.  65. 
a  CvttUAe  Ordnung,  Vol.  I.  Table  XXI.  p.  83  of  the  T,iblef._Malthus,  Vol.  IL  p.  Idft  ddkCdit. 
4  JiUmtira,      par  Im  SoeiilS  Economiaue  dt  Serue,  I766,  pp.  11  and  IS. 
i6atTWilaXni.p.  l«. 
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Mm.  children  from  th«  eily  to  be  nursed  ia  the 
l'^'  Other  calculations  from  the  registers  of  Bretbiw' 
Dr  Halliy,  of  London  by  Mr  Simp<on,  and  subs«- 
quentJy  of  Northampton,  Warrington,  Chester,  Nor- 
wich, &C.  by  Ur  Price  and  oliiur  w  riterR,  all  concurred 
to  coavey  (be  impression,  that  more  than  lialf  of  the 
bom  die  under  the«ge  of  puberty  ;  und  though  Dr 
Price,  In  his  two  volnnet  of  Observations  oti  Rtvet' 
rimttry  Pitgm($A$,  takee  iVequent  opportunidee  of 
dweUing  apoo  (ha  frodifhrnt  difbrenoe  b  the  nofw 
laGty  or  town*  and  of  ooimtryaltaBiloiH,  and  produ- 
Mt  abundance  of  uviJunce  to  show  that,  taken  to. 
gether,  in  the  actual  sUte  of  things,  half  of  the  bom 
Mvc  much  beyond  itie  i^^^i  of  puberty;  yet,  among 
some  persons  who  have  not  attended  to  the  subject, 
the  former  impression  scetns  still  to  have  remained  ; 
and  what  is  more  atrange,  it  has  been  lately  asserted 
that  this  mutt  happen  fion  the  constitution  and 
eooneof  human  naturc(GodwiB'a^iti«r  to  Malifaas); 
vbiob  Is  going  very  mudi  further  thao  to  aaj  that 
it  happens  under  the  poverty,  dutreaii  aad  uanatthy 
occupations  which  are  known  to  aAct  di«  MWlaK^ 
*'  af  a  considerable  body  of  people  fai  all  dw  nations 
with  which  we  are  acc|uainted. 
TlwConfti.  The  constitution  and  course  of  human  nature  can 
tutioo  aiMl  only  be  determined  by  cxperteD<%,  and  the  analogies 
Hd^'m  " ;  "^"'^  experience  ncces- 

tanaji^i^Mfy  to  decennioe  tlie  point  in  question,  is  to  be  ob< 
la  iSZ    tataail  oolj  bj  a  iiftiaiiCa  to  registers  which  inform 
0*  oTtbe  ages  at  which  tbe  boni  havo  died.  No«r, 
from  the  evidence  of  regiMen  of  thk  kfnd  which  have 
been  carcr.iriy  kept  in  country  par  it  fi''-^.  it  njip-.irs 
that  the  age  to  which  half  of  the  bom  live  is  uiuch 
nearer  to  40  than  to  the  age  of  puberty.    Even  in 
Sweden,  where  the  general  mortality  is  unqueslion- 
lltAy  very  great,  owing  to  the  poverty  of  tbe  labour- 
ing flawft.  and  the  diaeaaes  brought  upon  them  by 
bad  «d  iosulBcieot  food  durbg  seasons  of  scarcity, 
tiwtee  to  which  helf  of  the  bom  live  ui,  as  before 
atited,  above  33,  "  in  the  whale  of  the  Pays  de 
Vaud  it  is  41  ;  in  many  particular  parishes  47>  i>i  a 
parish  in  England  not  ^o  healthy  as  many  others 47  : 
and  as  the  expectation  of  life  appears,  by  the  late  re- 
turns from  the  parish  registers ot  Great  Britain,  to  be 
as  high  as  in  Switzerland,  there  is  little  reason  to 
doubt,  from  the  evidence  of  registers,  that  the  age  to 
which  half  of  the  bora  live  in  this  country  can  fall 
bat  litUe  abort  of  what  it  ia  m  the  Faya  de  Vand  j— 
that  is,  it  mnit  be  lontewbere  near  Ml   But  it  will 
Itardly  he  ron?rnr!^d  thnt  there  is  no  premature  mor- 
tality in  (Ireat  ikitam  occasioned  by  the  pressure  of 
poverty,  and  tlie  effect  of  large  towns  and  unwhole- 
some occupatious.  Consequently,  unless  «e  are  pre- 
pared to  say  that  agricultural  employments,  airy  and 

,  healthy  o<xupa> 
!  constitution  and 


'  attandod  to,  half 


modeiateljr  tiaed  lowm,  cleanlineM, 
tiona,  aiMl  pradaooe*  ara  aaimt  the 
Mwie  of  natuce,  aa  appUA  to  imm 


1ICM  earefiilly  ohaenre^  and  iha  adoHMl* 


thma  whkh  thej  git*  pt«|M^ 
Ilka  bon  would,  in  haanhy  dMiilea>  li*a  on  an  ave* 

ra^  to  45>  Taking  things,  however,  as  they  are, 
it  u  obvious  that,  according  to  tbe  testimony  of  ibe 
best  regiitt  r  ,  [n  >rr  than  half  of  the  bom  might  live 
to  marry  in  mo*t  countries,  eves  if  the  average  age 
*£murmgt  waa  aft  iaia  ai  80. 

Tbe  huwdiate  cause  of  Uie  Increase  of  population  ImnwdiMe 
ii  the  etecaa  of  the  biiUu  above  the  deaths ;  and  the  ^»mt»ti 
■ma  of  inoeaa^  or  the  period  of  doabling.  depends  |^!!J^ 
imen  the  proportfoQ  which  tlie  excess  of  iha  biitlia^^^^ 
above  the  deatba  bears  to  the  population. 

Tbe  excess  of  births  is  occasioned  by,  and  propor- 
tioned to,  three  causes  ;  1*/,  The  proliBcknciss  of  the 
marriages.  2rf/y,  The  proportion  of  the  bom  which 
lives  to  marry ;  and,  Sdiy,  The  earlinesa  of  these  mar. 
riages  compared  with  the  expectation  of  life,  or  dw 
abortnew  of  a  generatitm  by  marriage  and  birth,  com* 
pond  with  the  paniag  away  of  a  generation  by  dcadl. 

In  order  that  the  full  power  of  increaae  ahiould  be 
called  into  action,  all  these  circamstances  mtvt  be 
favourable.    Tbe  roanrteges  must  be  prolific,  owing 
to  their  being  contracted  early ;  the  proportion  of  the 
born  living  to  marry  must  be  great,  owing  both  to 
the  tentioiicy  tu  marriage,  and  tlte  great  proportion 
of  births  rising  to  the  age  of  pubet^ ;  and  Iho  inter-  , 
val  between  the  avenge  aga  of  aaarriMa  and  Iho 
average  mo  of  death  nuat  bo  eonaidendH^  owing  to 
the  gnat  hcallhiness  of  the  country,  and  Uic  expec- 
tation of  life  being  high.  Probably  these  three  catises, 
each  operating  with  the  greatc«t  known  force,  Ijjvc 
never  yet  been  found  coiubineU.    Even  in  the  Unit- 
ed  State.«,  though  the  two  first  caus>.'s  operate  very 
powerfully,  (be  expectation  of  life,  and,  consequent- 
ly, the  distance  I  n      n  the  age  of  marriage  and  the 
average  age  of  death  ii>  not  so  lavoinaltle  as  it  mtabt 
be.   In  general,  however,  the  «sc8M  of  blrtha  which 
each  comtiy  can  admit  being  iwy  ihr  abort  of  the 
full  power  of  hicnaae,  die  eanaea  diove  mentioned 
cbntribute  to  the  required  supply  in  very  various  pro- 
portions, according  to  the  different  circumstances 
and  hubitf.  of  each  stale. 

It  would  be  very  desirable  to  know  something  of  Infmncc* 
these  proportions  with  a  new  to  their  influence  on  '"^  ^  drawn 
tbe  haippinew  of  society.    Our  main  sources  ofia-^!^'*^* 
formation  on  this  subject  ore  registers  of  binha» 
dtnth%  and  oMrringoai  bat  in  order  to  diaw  just  tn> 
ftrepcea  tnm  them,  wo  mart  eootider  welt  what  tliey 
imply.    The  rnllowiog  obsenratinns  nrd  nilt  -:  modi- 
fied from  Mr  Malthus's  chapter  vn  itu:  Iruuiulnes* 
of  morriagcg  may  be  uiffn.  iVu  jjiirpu.-L. 

If  wc  suppose  a  country  where  the  population  iipropartio* 
stationary,  where  there  are  no, emigrations,  immigra-  sf  Birth*  m 
Uon£,  or  illegitimate  cliildren,  and  where  thon^ie**^ — ' — 
ten  are  accurate,  then  the  proportion  of  the  annaal 
biithatotheaBBiialniairiagea  wili>ccBWiia^y«Mta« 
iMdi  Anannbarflf  diihbin  •onachMafrt^ 


*  \Vc  allude  to  the  registers  and  tables  referred  to  by  Dr  Price.  Since  his  time  the  health  of  the  coun- 
try has  increased,  like  most  of  the  countries  in  Europe,  aad  the  pnmortiona  of  both  the  births  and  deatha 
hm  deoldedly  dfaalhMndr 
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proportion  of  the  born  which  lives  to  isarrjr  oace  or 
'ot'tcncr:  while  the  annual  mortalitf  will  aOCUIIitelf 
•xprets  the  expectation  of  life. 

Blltifliw  population  be  either  increasing  or  de- 
|,  aoa  the  births,  deaths,  and  marriaget, 
«r  dMMtting  in  the  same  ratio,  sUch 
•  noTCBMt  will  moMnrily  dittnib  ti\  the  propw- 
riona;  beetOM  fb«  wnM  wUeh  wv  coBtenporafy 
in  the  registeM  atesot  eoatwpofary  io  tbe  mder 
of  oatare. 

Il  l  :lie  first  place,  the  births  of  any  year  cannot,  in 
the  order  of  nature,  have  come  iram  the  contempo- 
rary marriagci-,  ii  .t  n.iuit  have  been  derived  princi- 
pally from  the  marriages  of  preceding  years. 

If  we  were  to  cut  off  a  period  of  30  years  in  the 
registers  of  any  country  some  time  ago,  and  inquire 
M^t  was  the  number  «f  births  which  had  been  pro- 
duccd  by  all  the  marriages  included  in  the  period 
cut  off,  it  is  evident,  that,  with  the  noarriagca  at  the 
'  J  of  tlwjpniod  will  be  amogoil  •  mmber 
orlwrllM  proooBOing from  nwriigea  antevior  to  it; 
and  at  the  end  a  number  of  birlbs  produced  by  tbe 
marriages  included  in  the  period,  will  be  found  ar« 
labgod  with  the  marriuges  of  a  succeeding  period. 
Now,  If  we  could  subtract  the  former  number,  and 
add  the  latter,  we  shouLl  uLitmn  exactly  all  the  births 
produced  by  the  marriages  of  the  period,  md  thus 
ascertain  the  real  prolifickness  of  murria^'us.  If  the 
population  had  been  stationary,  the  number  of  births 
to  be  added  wotdd  exactly  equal  the  number  to  be 
■4abtraoted,  and  the  proportion  of  births  to  marriages, 
aa  fonnd  in  the  registers,  would  exactly  represent 
tte  Mil  prolifickness  of  natri^ea.  But  if  tbe  popiw 
lalioB  be  bwreasiog,  tbe  nanlNr  to  bo  added  weald 
be  greater  than  the  number  to  be  subtracted,  and  of 
coarse  the  proportion  of  births  to  marriages,  as  found 
in  the  registers,  wotJd  always  be  too  small  to  repre- 
sent the  true  prolifickness  of  marriages.  A  contrary 
effect  would  take  place  i  i  n  decreasing  population. 
The  qaestioD,  therafore,  is,  what  we  are  to  add,  and 
what  to  sdbtioelt  wbiB  Ao  Mrthi  and  daalbi  ana  not 
e^ual. 

Hm  average  proportion  of  births  to  marriages  in 
Europe,  as  taken  fton  teciitenbU  about  4  to  Let 
us  suppose,  for  the  nka  or  OtaMMioBk  ibat  eedi  naiw 
rfatge  yidda  fiiar  cUldieo»  one  ««anr,otlwr  year.  Ia 
4hi»  COM,  wbertfer  tbe  period  In  the  regiitera  Is  be- 
gun, the  marriages  of  the  preceding  eight  years  will 
only  have  produced  half  their  births,  and  the  other 
half  will  be  arranged  with  the  marriages  within  the 
period,  and  ought  to  be  subtracted  from  them.  In 
the  same  manner  the  tnarriagcj  of  the  last  eight  years 
of  the  period  will  only  have  produced  half  their 
birth;:,  and  the  other  half  ought  to  be  added.  But 
half  tbe  births  of  any  eight  years  may  be  considered 
ai  aaaify  equal  to  all  the  births  of  the  succeedii^ 
S|  fMNL  la  iimaiMife  of  the  auNt  rapid  increase 
kiHIl  mdMr  eaoeed  the  bMa  of  the  next  si  years, 
and  ia  caaee  of  slow  increase,  approach  towards  the 
birth*  of  the  next  4  years.  The  mean,  therefore, 
may  be  taken  at  5|.  years.  Consequently,  if  we  sub- 
tract the  birlhd  of  the  first  vears,  and  add  the 
birth;  ot 
abell  have 


UL-nt 


the  period,  we 

ve  a  number  of  births  nearly  equal  to  tbe 

of  Uirihi  prodnoad  by  all  tfia  nanlagai  In* 


eluded  in  the  period,  and,  of  course,  the  prolifickneu  t'OfiuiMaoe. 
of  marriages.  Dut,  if  the  population  of  a  country  be' 
increasing  regularly,  and  the  birtlu,  deaths,  and  mar- 
riages continue  always  to  bear  the  same  proportion 
to  each  other,  and  to  tlic  whole  population,  it  is  evi- 
deat  that  cD  tho  Urtha  of  any  penod  will  bear  tbe 
aano  fnganka  to  all  tbe  binha  of  any  other  oariad 
of  tbe  HOM  CMBO^  taken  a  cartaia  nmlier  or  yeaie 
later,  as  the  births  of  any  ikiBle  year  to  the  births  of 
a  single  year,  taken  the  same  number  of  years  later. 
And,  consequently,  to  L'Stlcnatc  rlir  [n  dlincl.r.e-.s  of 
marriages,  we  have  only  to  couipuxe  ihc  uMtimgci 
of  the  present,  or  any  other  year,  or  the  roean  of  five 
years,  with  the  births  of  a  subsequent  year,  or  the 
mean  of  five  years,  taken      years  later. 

it  has  been  supposed,  in  the  present  instance,  that 
each  marriage  yields  Atar  bbths ;  but  the  proportion 
of  births  to  marriages  apparent  in  the  registers  of 
most  of  the  countries  of  Europe,  is  4  to  1,  and,  as 
tbe  popnlatioB  of  most  of  the  countries  of  Europe  is 
liDOwa  to  beioereasing,  the  proiill^BeH  cifnuuTiagea 
must  be  greater  than  4.  If,  allowing  for  this  cir- 
cumstance, we  take  the  distance  of  4  years  instead  of 
ii\  years,  w^■  -li.i'l  -till  be  sure  of  not  erring  in  excess. 
And  though  undoubtedly  the  period  which  we  take, 
whatever  it  may  be,  will  not  answer  exactly  in  differ* 
cnt  countries,  yet  its  applicatian  generally  will  not 
be  so  incorrect  as  we  might  at  first  imagine  ;  becau.se, 
io  countries  where  the  marriages  are  more  prolific, 
tbe  births  generally  follow  at  shorter  intervals,  and 
where  they  are  less  prolific  at  longer  intervals  t  and, 
with  different  degrees  of  prolifickneii,  tba  length  of 
the  period  might  itill  remain  the  tUU, 

Probably,  however,  the  periodliere  awnwwl,  which 
is  the  one  taken  by  Mr  Maltlius,  is  too  short.  If,  as 
he  says,  there  is  reason  to  think,  that,  in  almost  all 
registers,  the  omissions  in  the  births  aud  deaths  are 
greater  than  in  the  marriages,  tliere  ought  to  be  a 
greater  number  of  births  to  each  marringe,  in  which 
case  it  would  take  a  loofft-r  ttute  to  have  them  in ; 
and  if.  further,  it  is  probable  that  a  birth  every  other 
year  is  too  rapid  a  succession  for  those  comtrjoe 
where  tliC  marriages  arc  frequently  late,  it  iMy  bo 

tbom^t  Uiat  the  birtha  at  tbe  dietance  of  five  yean 
iriU  more  nearly  renwont  the  prolifiefcneM  of  mar- 
riages tbao  at  tbe  diManee  of  4yeaii.  Bat  Ibbmal* 

ter  must  be  left  to  tbe  judgment  of  the  reader.  ' 

At  al!  events,  it  will  follow,  from  what  ha&  been 
said,  that  the  more  rapid  is  the  increase  of  popula- 
tion, the  more  will  the  real  prol  iu  kiut  s  :  t  niarriagcs 
exceed  the  proportion  of  birtiis  to  siiairiiiges  in  the 
registers. 

The  rule  which  has  here  been  laid  down  attempts 
to  estimate  the  prolifickness  of  marriages,  taken  as 
they  ooGurt  but  thia  prolifickness  should  be  cangdyiy 
dkUlMidied  fioai  tbeprolifickness  of  firu  marrimaa, 
and  of  married  wamea,  and  etUI  more  from  tho  natu* 
ral  prolifidmam  of  women  la  general,  taken  at  the 
most  ftvourable  age.  It  is  probable  that  the  nattmd 
prolifickness  of  women  is  nearly  the  same  in  most  parm 
of  the  world  ;  but  tin  jir  lifii  l^ncss  of  marriages  is  li- 
able to  be  aifecteii  by  a  vnnety  of  circuraatancc-s  pe- 
cuJ  if  to  I  ach  country,  and  particularly  by  the  num- 
ber of  second  and  third,  and  late  marriages.  In  all 
flowtrfN  A*  aaoond  and  third  I 
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?a|Mktioa.  a  mm  important  contideralioo,  and  materially  influ- 
"^V'^'ence  tbe  average  proportions.  According  to  Sum- 
milchi  io  tU  Pomerania  from  1748  to  nS6,  both  in- 
^  dodM,  the  number  of  persons  who  Diarried  wora 
36,958,  aiul  of  these  10,M6  were  widows  and  widow* 
era  {GotUkhe  Ordnung,  Vol.  I.  Tables,  p.  ps).  Ac- 
cording to  Bu&cliing,  ill  Prussia  ui i  l  Si!L<:  ia  for  the 
year  1781,  out  of  29,308  persons  who  married,  48  U 
were  widows  and  widowers  (IVIalthus,  Vol.  II. 
p.  140);  and,  consequently,  the  proportion  of  mar- 
riages will  be  given  fuU  one-sixth  too  much.  In  ea» 
timatiD^ihe  prolifickoesa  of  married  woneoj  tboDoiii- 
her  of  lUegilimite  births  would  tend*  tbmigb  in  n 
•light  degree*  to  ceonterbeleiM*  tbe  owiptw  of  iM(r> 
riages ;  and  u  it  la  feuad  that  the  mmber  of  widoir* 
ers  »'ho  marry  again  is  greater  than  the  number  of 
wkluws,  llic  whole  of  the  correction  should  not,  on 
this  account,  be  applied :  but,  i:i  '::'JL:iatiu|;  the  pro- 
portion of  the  bom  which  live*  to  marry,  which  is  what 
we  are  now  about  to  praeeed  ta^  tlio  iriiale  of  tlub 
correction  is  always  nooanaijr* 
rmpottiM  .  To  find  the  proportion  of  dio  liom  which  livee  to 
or  the  Bon  Mfty  AroaiiegiNmy  we  mut  eenaider  that  the  mar. 
•Jwh  livtt  riagce  of  any  year  can  never  be  cortemporary  with 
the  births  from  wliich  they  have  resulted,  but  must 
always  be  at  such  a  distance  from  them,  as  is  equiil 
to  the  average  age  of  marri:;i:<  . 

If  the  (Kipulatioo  be  increasing,  tlic  marriages  of 
the  present  year  have  resulted  from  a  smallefMBiber 
of  birthi,  than  the  birtha  of  the  present  joar  tend,  of 
oeune»  Ae  narriaget  compared  whb  iho  oantenpo- 
rary  bifdM*  «dll  awaya  be  too  fev  to  lepreaeat  the 
proportion  of  the  boni  which  Kvea  to  narry,  md  tbe 
contrary  will  take  place  if  the  population  be  decreas- 
ing' :  and  to  iind  this  proportion,  after  having  first 
made  the  proper  correction  fur  second  and  third  mar- 
ria^r^s,  we  must  compare  the  marria^  of  any  year 
vv  ith  the  births  of  a  previous  year  at  the  diMaaco  ef 

the  average  age  of  marriage.  * 
KxpectaUoa     The  third  principal  object  wbwfa  it  It  dcsiriMe  to 
«f  Lifeb      attain,  and  of  which  some  estimate  may  be  formed  from 
registers,  is  the  expectation  of  life.    It  has  before 
hrrn  Stated,  that,  in  a  imni'v  where  the  birtli^  ;ir-,;l 
tltddm  are  equal,  the  rule  of  the  annual  moriaiity 
will  express  the  expectation  of  life,  or  the  average 
age  gf  death.    But,  if  the  population  be  increasing, 
the  actual  population  of  any  one  year  will  be  greater 
than  would  belong  to  the  oonteaporaij  deatha,  aap> 
poamg  the  birtha  equal  to  Oo  dealba,  and  ieai  than 
wonU  belong  to  the  contenperary  Uidn,  aitpporfng 
the  deaths  eqoal  to  the  births.  CoMeqaently,  if  we 
divide  the  actual  population  by  ihc  number  of  con- 
temporary deaths  in  an  increasing  country,  the  re- 
sult will  be  too  high  to  express  the  average  age  of 
deatli  belonging  to  any  given  number  of  births.  If 
we  divide  the  actual  population  by  the  number  of 
births,  the  result  will  be  too  low  to  espresB  this  0*0" 
rage,  or,  in  other  wonii{f  to  eaqwaas  Ao  ospecMlian 
of  life.   And,  in  order  to  mroximnto  to  tbe  true 
proportion,  wo  are  dktcted  ij  Dr  Neo  (Vol.  II*  p. 


B9, 7(hed.),ia  the  absenceof  better  data,  ta  JfaAla  rsjuilailwL 
actual  population  by  a  mean  between  the  ptoportloae  ^^W^^ 
of  deaths  and  births.  Conssqweatly,  whan  we  know 
the  proportion  ofbirtbs  to  deMhs  In  any  country,  and 
the  proportions  which  they  usually  bear  to  the  whole 
population,  we  may  form  tome  estimate  of  the  ex- 
pectation of  life  or  tbe  average  age  of  death. 

If  wc  attend  to  these  observations  in  drawing 
our  inferences  from  renters,  we  shall  generally  bo 
able  to  form  an  approumatiog  estimate  of  the  pro> 
Uficknesi  of  nirrian,  (beproportion  of  the  bom  li«w 
iof  to  naanx,  and  tbo  oinactatlon  of  life,  in  di&rent 
oooBltiea  and  places,  and  under  diflerent  drcumstan. 
eesi  or  if  we  cannot  do  th;s  ^iiifffactorily,  owii  ij  to 
the  varying  rate  of  increase,  and  the  inaccuracy  of 
the  registers,  we  shall  at  least  guard  ourt*:lve»  against 
drawing  incorrect  inferences  from  them  in  their  pre- 
sent state,  and  reconcile  many  of  the  diScolliee  With 
which  they  appear  to  be  acconipanied. 

Thug  to  estimate  the  proiifickness  of  nttiiiages  in  VosB^dtaMis 
Eaglaod.    Tlie  proportion  of  tbo  aMsriagcs  to  tbef^JJ^jS" 
bittha,  according  to  the  parochial  fetoms  ending  with  "  '•^ 
1820,  was  100  to  369 :  adding  ^  for  the  omissions  in 
the  births,  or  on  the  present  occasion  only  i,  in  or- 
der to  make  full  allowant  t-  iV  r  illegitimate  births,  the 
proportion  of  marriages  to  births  will  be  as  1(H)  to 
422.    These  births,  at  the  rate  at  which  the  pop». 
lation  was  increasing  in  England  and  Wales  ftom 
I81U  to  1820,  would,  in  about      yeaia^  htmnt 
.07,  which,  added  to4Jtt,  nukes  4-51.  Consequent- 
ly, the  prolifidoiess  of  marriages,  uken  as  they  oc- 
cur, and  including  second  and  third  marriages,  would 
be  4.51.    If  we  wish  to  estimate  tbe  proUBckness  of 
married  women,  we  must  subtract  from  the  marriages 
those  which  consist  of  widows  who  have  married 
again.    According  to  some  tables  of  Suasmilcfa,  this 
would  be  little  less  than  one-autth}  aeeecding  to 
others  onc-eightb.  If  we  take  ana  satanlh,  and  do* 
duct  it  from  tbe  mairii^  the  proportion  will  b«  . 
1  to  5.20,  that  Is,  each  married  woman  will  have  5-26 
births.    But  of  these  married  women,  some  have 
married  at  above  45  years  of  age,  and  many  more 
above  35,  ao  that  there  can  be  little  doubt  that,  if 
the  births  could  be  collected  (ram  all  the  marriages 
in  which  the  age  of  the  woman  did  not  exceed  M» 
nor  the  age  of  the  man  45;*  the  births  woaM  Mmt 
to  be  nearly  six ;  and  tbioMnnber  voidd  bo  sdO  iiifi. 
ther  increased  if  tho  mtiage  oga  of  marriage  for 
maim  wm  93,  and  for  femdes  90.   These  conclu- 
sions  are  fully  confirmed  by  some  accurate  oIih  rva- 
tious  of  M.  Muret.    At  Vevey,  where  the  pro[  ir- 
tioo  cf  marriages  to  births,  in  i!i  ■  rc^^.^-cr-.  wh,  as 
10  to  89,  he  found  that  375  mothers  had  had  209S 
children  born  alive,  by  which  it  appears  that  each 
mother  bad  produced  5.55  births.    But  tbsesi,  M* 
Muret  observes,  were  all  mothers,  wUab  w  net  tbe 
MM  of  all  married  wamea.  Aliowiag,  however,  for 
llM  aenal  proportion  of  barren  wires  at  Vevey,  which 
was  about  20  out  of  17s,  i;  jipi.e^rs  tlmr  the  mmied 
women,  one  with  aiioiijLr,  muit  Imvc  had  above  5.3 


*  It  is  a  shorter  and  more  obviousprocess  to  compare  tbe  marriages  at  once  with  tho  biftliB  of  Ao  ovlis 
riodt  than  vidi  litt  dwiliii  m  Mr  MaiHimhM  done* 
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PopoJ»»i«i.  bilthf.  Yet  tbii  was  lo  a  town,  where  he  intimates 
'  tint  Ae  inhabitants  do  not  enter  into  the  marriage 
» 01  the  time  when  nature  calia  then,  nor  when 
Iwaya  hove  U  many  cbildten  M  thej  might 
Ime*  It  If  evident,  therefore,  tliat  the  proportions 
of  nerriages  to  births,  to  be  found  in  registers,  re< 

Juirc  considerable  and  important  correctioiif,  in  or- 
cr  to  deduce  from  them  just  csiinialts  of  the  pro- 
lificknc-Lii  of  marriages,  the  prolificlcness  of  married 
wou]i;n,and  the  protilicknessofiromen  marrying  at  the 
most  (kvourable  age.    The  instance  here  given  is 
sufficient  to  illustrate  the  mode  io  which  the  rule 
should  be  applied. 
Pnpoitiea     If  we  wkh  to  apply  tbe  rule  for  ettimetinc  the 
uwu  to"  P">P*>'^ii*>  <>f  the  born  living  to  marry  In  Bnglaad, 
mJ^  ^J^    wo  mint  Ant  take  the  proportion  of  marrime*  to 
BiyUaL    births  in  tbe  regiateif.   Thb  proportion,  as  before 
staled,  was,  during  the  ten  years  ending  with  1S'20, 
as  100  to  S69i  which,  increased  by  one-sixth,  the  sup- 
posed omisiions  in  the  registers  of  births,  will  be  as 
100  to  430,     Hut  the  marriugcs  of  the  pr«?sent  year 
must  iiavc  rciiulttd,  not  from  the  births  of  tlie  pre- 
sent ^ear,  but  from  the  births  at  such  nti  earlier  pe- 
riod  in  the  registers,  as  is  equal  to  tlie  average  age 
of  marriage.    Suppose  this  age  to  be  28,  then  at  the 
rate  at  which  the  population  was  increasing,  the  pre- 
aont  nutrriaeea  miut  have.rcealted  firom  a  nomber  of 
buthi^  oqiiu  to  aboot  two-think  of  the  prcaaat  wtof 
ber,  BO  aa  to  bo  to  tbe  proaoot  marnagaa  in  tbe  pro- 
portion of  986  initead  of  iSO  to  100.  Bat  of  tbe 
SCO  persons  forming  the  100  marriages,  more  than 
one-sixth  have  been  married  befort.  Deducting, 
therefore,  one-sixth  from  the  marriages,  the  propor- 
tion of  the  marriages  to  the  births  from  which  they 
have  resulted,  will  be  as  100  to  343  ;  or  out  of  343 
births,  200  have  lived  to  be  married  once  or  oftener ; 
from  which  it  would  appear,  that  on  acoottot  of  tlie  Ute 
increase  in  the  healthiness  of  tbe  countliri  a  greater 
proportion  had  lived  to  many  than  when  Mr  Molthna 
lait  eatimatoditi  wbicb,  timiherwith  a  slight  in- 
cieaae  b  the  proMeliiien  or  marriages  apparent  in 
the  latter  registers,  may  account  for  the  more  rapid 
increase  of  the  population  from  1810  to  IS20.  It 
should  be  recollected,  however,  that  as  the  rale  of 
increase  which  prevailed  from  IS  10  to  1S30  had  by 
no  means  prevailed  during  the  whole  28  years,  the 
births,  from  whidi  SOU  persons  had  lived  to  marry 
in  1 S  20,  were  decidedly  more  than  S43. 

It  will  be  observed  now  very  important  the  cor- 
rection  for  second  and  third  insrriages  is.  Suppos- 
ins  each  marriage  to  jield  four  birtbt,  and  the  birtha 
aad  daatha  lo  bo  equal,  it  might  at  fine  be  thon^ 
neeeaaanr,  Ibat  in  order  to  aeep  up  the  peculation, 
half  of  the  bom  shonfd  live  to  marry;  but  if,  on  ac- 
count t>{  tl Mill  and  third  marriages,  we  sub- 
tract oiic-sixth  trom  tlie  marriages,  and  then  com- 
pare them  with  the  births,  the  pr>  j  d  t  v  ii  will  be  as 
5  to  ~i  ;  an4  it  will  appear,  that  iasicad  of  one-haif, 
it  will  only  be  neoeasary  that  out  of  34  births  10 
should  live  to  marry.  Upon  the  same  principle,  if 
tbe  birtha  were  to  the  manriagea  aa  4  to  1,  and  ex- 
act^ half  of  the  bom  lived  to  many,  it  nubt  b« 
ooppoaod  at  litat  ibat  tbe  population  woiild  m  m*  ~ 
tionary ;  but  if  ««  onbtract  ooe^iath  from  Ibe  nar- 
fioge*,  aad  fikm  «mgiin  tbin  with  Ae  biidii,  it 


will  be  obvious  that,  on  tbe  supposition  of  half  the 
born  living  to  marry,  the  births  at  the  earlier  period 
io  the  registaia^  at  the  distance  of  tbo  1^  Of  bmiw 
riage,  most  be  to  the  preient  btrdia  ao  5  lo  fi^  wUcfa 

would  imply  a  moderate  rate  of  iocrease. 

To  estimate  the  proportion  of  mole  birtha  Ilviilg 

to  marry,  we  must  subtract  full  one- fifth  from  tbe 
marriages;  and  according  to  this  correction,  if  each 
marriage  yielded  four  births,  it  would  only  be  neces- 
sary that  two  male  children  out  of  five  should  live  to 
marry,  in  order  to  keep  up  the  population.    It  is  ne- 


cessary also,  in  estimating  the  |Mroportion  of  male 
births  living  to  marry,  to  maha  MOMnoe  for  Uw 
greater  number  of  msiet  ben. 


Tbe  foregoing  illustratlonB  and  WBMuto  dMMT  tho 
of  ouppoaing  that  a  countiy  nmat  be  ia  a  pie- 
carious  state  when  the  proportim  of  hlrthi  to  mar- 
riages in  the  registers  is  leb.s  than  1  [o  I.  If,  in- 
deed, this  observation  were  just,  tlie  population  of 
many  countries  in  I'.urope  would  be  in  a  precarious 
state,  OS  iu  many  coualri^  the  proportion  is  less 
than  this.  But  it  has  been  shown  in  what  manner 
this  proportion  in  the  registers  should  be  corrected, 
in  order  to  molie  it  a  just  representation  of  the  pro- 
lificluiesa  of  marriages ;  and  if  a  large  part  of  the  bom 
iive  to  marry,  and  tbe  age  of  marriage  be  cooiidaw 
ably  earlier  than  the  expeclatioa  of  life,  aneh  a  pn^ 
portion  m  tlie  rc^sters  is  by  no  naana  incooibient 
with  a  rapid  increase  of  ^opnlathni. 

In  RoHla,  the  proportion  of  bfrdis  to  marriages  is 
less  tlian  i  to  I.  Yet  on  account  of  ihc  h-;".  pro- 
portion of  the  bom  living  to  marry,  the  early  aj^e 
of  marriage,  and  the  higli  expectation  of  life,  it  is 
one  of  the  countries  in  Europe  which  increases  the 
fastest.  In  England,  the  population  iiicreaiic'S  much 
more  rapidly  than  in  France ;  yet  in  England,  the 
proportion  of  births  to  marriages  in  the  regilten^ 
allowance  has  been  made  for  omissions,  wtM, 
1800  to  1810,  4  to  1,  while  in  France  It  was 
4^  10. 1.    (Malthus,  Vol.  II.  p.  l6l.  5ih  edit) 

la  England,  indeed,  for  the  ten  years  IVoai  ISlO 
to  1821,  the  proportion  of  births  to  marriagti  seems 
slightly  to  have  exceeded  the  former  prajiortion,  be- 
ing about  ■i.2'2  111  I  ;  but  this  excess  hn-  in  in  ac- 
companied by  bjt  l;  a  rapidity  of  increase  us  would 
double  the  ^  i  j  r  on  in  less  than  l(>  years ;  and 
comparing  Uih  rapid  rate  of  increase  with  the  slow 
increase  of  France,  where  the  birtlis  were  to  the 
marriages  08  to  1,  aod  in  Sweden,  when  these 
propntiona  were  aa  4|  to  J — it  follows  that  the  two 
Other  canooa  of  the  oiMaa  of  births  abofo  the  deaths^ 
boridos  tbe  prolifidtneas  ofnaniifiaa^mMtbaaa  vny 
great  power,  and  that  the  proportion  of  blrlha  to 
marriages,  as  found  in  registers,  when  taken  alone, 
is  a  most  i  iicurtain  criterion  of  increase. 

To  Of  t  ly  till  rule  for  estimating  the  avc.igi:  age  En>ec«atioa 
of  til  all,,  r  the  L>]iLCtation  of  life  in  England,  "e^fl^^ 
must  lir&c  ttHccrtoin  from  ibe  registers  the  proportions 
which  the  births  and  deaths  bqar  to  the  whole  po- 
polatiofi.  Ti»e  anooal  average  of  tbe  birtii^  for  the 
ten  years,  from  1810  to  1821,  was  Si5,506,  of  the 
deatfas  900b999b  Addiiw  one-sixth  to  the  births, 
and  eiio>twaiitt  la  the  diMifas,te  tbo  edWen  ki 
the  registers,  the  births  will  be  979,757*  and  the 
deaths  217,749.  The  populatieo  of  ~  ' 
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i*«po>Mieih  Wiln,  according  to  the  lait  corrected  account*,' 

"^te  181<K  I<N50«,500,  In  1821,  12.21  S.5()0,*  tbe 
mean  of  which  in  ll,360,5fX).  The  averoge  birthi 
and  deaths,  compared  with  the  mean  population,  give 

«•  the  proportioa  of  tbe  birth*,  and  ^  »» 

the  nroportiuo  of  the  deaths;  and,  according  to 
Dr  Price,  tho  neoa  between  tbeiD,  wliicb,  la  tbit 
one,  k  41,  wiU  give  the  ezpcetaifon  of  life.  Tbh 
rale,  however,  ii  only  a  rouf^h  i  ;  \  Tiaiion,  and. 
fa  the  few  cosee,  where  •ufficii  it  1m  Itave  been 
obtained  in  progressive  counirn  r  ur  r  il:;ulating  the 
expecution  of  life  more  accurately,  it  haa  turned  out 
to  be  much  nearer  to  the  annual  mortality  than  to  the 
mean  here  referred  to.  WhUOi  according  to  the  more 
correct  estimates  before  adfOtted  to,  the  annual  mor. 
taUtjr  iDight,  witb  tba  aana  aKpeotaUon  of  lili^  b«  in 
(hnnBt  connMes  1  tn  89J«.  i  fa  MAI,  or  1  b 
41. Og,  according  as  the  popubtiaii  waaMatioaaiji  or 
.  progrestiTe  at  various  rates. 

Thia  appears  in  the  table  whicli  Dr  Price  liiinself 
calculated  tor  Sweden  II.  p.  4J0,  7tl»  ediL), 

founded  on  data  whii-h  lie  cnn.iidered  m  quite  >ati>- 
AxXary.  It  also  appears  in  the  table  for  Sweden 
and  Finland,  sulMequently  calculated  by  Mr  Milne 
ftom  liaular  data,  in  his  Treatlu  om  Awutitin  mtd 
Anvranea.  (Vol.  II.  p.  569.)  And  fiulber,  in  a 
taUe  fiir  Sweden  and  Finland,  published  in  thia 
Supplement,  under  the  head  of  Mortality.  We 
have  also  htely  .'een  a  c.ilculation  by  Mr  Milne,  by 
which  it  appears  th.it  the  difference  !>ptween  the 
annual  mortality  .ind  the  expect.nticm  of"  life  goes  on 
iDcreasing  with  tbe  rate  of  the  increase  of  the  i)opit> 
latKin  to  a  certain  point,  but  afterwards,  owing  to 
tbo  increasing  proportion  of  young  cbtldnn  inclmied 
m  tbe  population,  diminiriies ;  and  ia  leaa  when  the 
pOBttlation  doubles  in  twenty-five  years,  than  when 
n  oonbles  in  fifty  years.  Thus,  on  the  three  differ- 
ent suppositions  of  a  stationary  population,  a  po> 
pulation  doubling  in  fifty  years,  and  a  popilation 
doubling  in  twenty-five  years  (all  hubjected  to  the 
same  law  of  mortality  as  that  which  prevailed  in 
Sweden  and  Finland  during  the  five  years  ciide<i 
with  1805)— in  tbe  fint  case,  botb  the  aapactatioa  of 
lift  and  die  animal  oiortalily  would  bo  aadt, 
of  coarse,  the  expectaika  Of  life  wooU  ba  tba  apw 
in  all  the  ixntm  ;  but  in  die  second  ease,  the  amnial 
mortality  hp.  1  hi  41.971  :   mxI  in  the  third,  1 

in  41.006.  It  would  be  diiijculi,  ]i<jwever,  or  at 
least  premature,  without  further  data,  to  l.iy  down 
a  general  rule,  witii  a  view  to  determine  correctly 
the  expectation  of  life  at  birth,  in  countrius  pro- 
gressive at  variooa  tates.  But  from  what  baa  been 
auted,  it  may  witAf  bo  eandodad, 
tkmof  lifblksTH^anidknaaNr  the  annual 

paitioalarlj  m  caaeo  of  vary  rapid  increase, 
than  to  the  mean  proposed  by  Dr  I'rice  ;  and  th.it 
both  the  expectation  or  life,  and  the  a^e  to  which 
half  of  the  bom  live,  an?,  in  most  CL  UMiriL and 
^^e^^^^  England,  at  the  present  time,  cousider- 


It  may  b«  ranarWd  bare,  la  reference  to  England  PoTH^iatin. 
during  the  ten  y«irs,  from  1810  lo  1821,  that  the  ^^-^/^ 
omiuions  assumed  in  ihc  births  and  deaths  do  nut  give 
such  proportions  aj  to  make  the  increase  of  popula- 
tion, (ronj  the  exceiuiofbirthsuliove  the  dciiths,  answer 
to  the  increase  determined  by  the  two  censuses, — an 
agfeement  which  must  neeessarily  talis  pbwa  if  both 


tbe 


and  tbo  lagiataia  art  accamt^  i 
idistaibthoMMilt.  AnaddbioBof 


one-sixth  to  the  births,  and  one  twelfth  to  < 
seemed  to  answer  correctly  for  the  httarral  fion 

180O  to  1810 ;  but  to  produce  the  same  coincidence 
under  the  more  rapid  increase  of  the  subsequent  ten 
years,  either  a  greater  allovrance  must  be  made  for 
omissions  in  the  births,  or  a  less  allowance  for  the 
omissions  in  the  deaths.  If  we  add  one-fifth  instead 
of  one-sixth  to  the  births,  retaining  one>twelftfaforihe 
deaths,  the  excess  of  births  abow  deaths  In  the  ten 
jeait  will  be  i  ,728,587 ;  ihe  eseeH  acoovdin  to  the 
eeosoies  being  1,716,000.  If  we  add  oiuy  one- 
thirtieth  to  the  deatfii^,  retaining  one-itixth  for  Iba 
births,  the  cxcew  will  be  1,7 '20,. 50'.',  within  450t 
of  the  excess,  as  shown  by  the  censuses.  Whereas, 
under  the  actual  allowances  wfiicti  have  been  made 
for  omissions,  the  excess  will  be  only  1,620,800, 
leaving  a  difiereoce  of  95,20(^  and  on  the  wrong 
ride  On  account  ef  tba  almost  biendibic  healtbi- 
ness,  eomideriiig  our  great  towns  and  maottfiMMrica, 
which  woold  be  implied  by  supposing  the  deaths  to 
be  only  deficient  oue-lhirticth,  an  increased  omission 
in  the  births  might  be  thouj;ht  more  probable;  but 
it  is  believed,  that  since  ISI'2  the  omisisions  in  tbe 
births  have  been  diminished  rather  than  increased ; 
and  under  this  uncertainty  it  has  been  thought  bet- 
ter to  leave  the  question  as  it  stands  at  present,  !«• 
ther  than  attempt  to  determine  it  on  iasumdent  data.  < 
It  rfiaald  aisraja  be  remembered,  howenr,  that  if 
Ibe  increase  or  pofialation  b;^  the  ennmenitionat  la 
different  from  the  incrca.^e  of  population  bj  tfae'n* 
gislers,  one  or  tlie  other  must  be  incorrect. 

Ou  tile  supposition  that  ihc  omissions  in  the  deaths  7  ^pccLA'aw 
were  only  one-thirtieth,  the  average  mortality,  com-  m 
pared  with  the  average  population,  would  be  1  in 
54.7  i  and  the  proportion  of  births,  with  the  addition  Moctafity, 
of  ona-sixtli,  being,  as  before  stated,  1  in  29.9,  the  not  chesMse 
eiyeetation  af ligfc  eocoidii^  toDr grioe*afBle»  would  •ix°^<^ 
be  ♦«.».   On  the  other  snpporitibn,  of  an  oirfition  |;^S^^^ 

of  onr-ffth  of  the  hirtliF,  :jr',;l  nnc-twclrt)i  in  tliu 
deaths,  the  births  would  be  1  in  2^,  and  the  deaths 
1  in  58.17*  Mid  the  espeetalion  ef  m  WNdd  to 

It  appeors,  then,  that  when  the  population  of  n 
Gountijr  ia  progressive,  it  would  be  erroneous  to  es- 
timate to  healthiness  by  the  proportion  which  the 
anneal  mortaUlgr  bean  to  the  whole  popnlation. 
Hodthmen  most  be  mmnored  by  the  expectation 
of  life;  and  if,  with  tlie  same  expectation  oflife.  the 
annual  mortality  iii  affected  by  the  rate  of  increase, 
it  is  obvious  that  tliL-  liL-jlthiness  of  dilTerctit  coun- 
tries may  be  dt&rent,  with  the  same  rate  of  annual 
■wMaUqr* 


4 
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But  while  it  is  crHentlf  neeewaty  ^ 

be  c.'iuLiiiiii  (i;  i::!.  rri;]'.',  (Iiu[  a  country  u  heollbyjiuc 
WartttMy    in  prt';.()}!^'- II  to  the  .■,iiia:liic>-  iifks  annual  morlaJitf, 

ii  unhealthy  at  atJ  tJie  u^i.li.  r  i>uh';  ty  ,  nn 
flflunt  of  the  number  which  .i]ij-.-.  :ir  i<i  dif  ni  niinti.i- 
tty  regiaters  under  that  age.  Here,  as  in  the  I'-x  - 
tediagcate,  but  in  a  much  greater  degree,  the  <  ^ 
MM  MJ  Ite Airtfaa  above  tb«  daalhs  has  a  powerlul 
cftolftbii  mmetif  in  the  AppMilc  dirt^tion.  When 
WS  teH^Mtt  lh*  MMMI  BWmlilj  of  M)  klcreBsing 
emnrtry  Wilh  Ito  •sliul'  pepttbliiiAi  we  oompare 
witii  li  -i  number  of  deaths  which  may  bf  aaidr 
prope;i>  ;jpealtinp,  to  belon«r  to  an  earlier  aMl 
smaller  number  H-  Id r I Ljr,,i  i;-i.i-t  nn:,  >>,inl_v  re- 
preseot  the  countt^'  a<»  uiun;  I:.  I'lli}'  tl.-i:i  ii  rtaU 
ly  is.  On  the  other  hand,  whi  n  n  .i  luortum  rt- 
■ilMr»  vt  compare  the  deaths  under  puberiy  i>iifi 
HtMe  abow,  if  the  population  be  increasing,  u  i'  i  vi- 
dcntly  compare  the  death*  belonging  to  a  mucii 
greater  number  of  births  than  those  which  hare  fur> 
nished  the  deaths  abore  tiw  ^  «f  pabvty  )  «li4, 
consequently,  these  propuitioii  nv*  MprMMK  tke 
country  as  much  less  healthy  tloa  it  ntUj  k.*  Ao* 
cordbir  to  the  mortuary  registers  of  Swwdao  <br  *l 
yL.ir-/(r>r:i  i75S  to  1776,  more  than  half  of  the 
UtuUii  Ktrc  under  15,  but  it  was  by  no  means  true 
that  hair  of  the  born  died  under  15  f  J"  '•'«-'  '»ble« 
of  mortality  for  Sweden  during  the  same  period, 
constructed  by  Dr  Price,  it  appcara  (hit  Iwlf  cf  lSt» 
born  lived  to  above  S3  yean.  ^ 

In  the  same  manner,  im  dnwilig  inferences  from 
,  of  Um  nortoaij  n^sters  of  the  principal 
im  Aowiio^  BaHimow,  Boston,  New  York, 
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If  pHMVMlion,  tbegr  we  {neraiaiiiK  adO  biter  by  the  Pspaktian. 
inluceriiiiMbitaiitsfroialbecovatiT;  endaatii 


,  Philadelph^  ifnm  tf  Dr  atabm  {Stttktiml 
,  weiMM  take  eat*  i»6tt0M«ielede 


Anndi,  p.  iS), 
iluu  ti  t  proportions  of  the  deaths  which  tako  place 
yiitlcc  JU  years  of  age,  represent  the  proportions  of 
any  given  numbt  >  ol  m  V.uj-a  cities  which  die 

under  20.  As  oii  ai.c«uut  d  pxcew  of  the 
births  above  the  deaths,  all  tli(  ivnly  ly^  >  1  ;li  po- 
pulati^  are  more  numerous  in  propuiiioii  iIimi  the 
other,  there  will  necessarily  be  a  greater  proportion 
afthn  iliath'  at  these  ages,  titan  wooW  nataraUjr  be* 
loo^  to  •  given  number  of  births,  ifeieh  Infant  bdfO 
wave  taaeed  te  the  ace  afkadaetlb 

In  lha  pfeeem  eaeab  the  alburael  iaoaljr  for  ayear, 
and  no  safe  cmclusioos,  therafineb  eee  be  wave 
from  it ;  but  so  far  as  it  goes,  as  t/ntk  noCiridMtaa^ 
trii'  Ku;r.  .m-  (it  pnjninl m"i,  these  mortuary  rogi- 
bUT»  -httut  lUal  tauiiilv.'j.b;>  less  than  half  of  the 
J  atlvi  take  place  under  twenty  (on  an  average  only 
about  45.^  per  cent.),  it  would  appear,  that  in  the 
early  ages  of  life,  even  the  towns  of  America  are 
more  hetUhy  than  the  whole  of  Swedes  fraaa  1755 
to  1  ri'i.    It  should,  however,  be  con«Uan<|»  thM 

•ybemcNMiDgfiHt 


ieliabitanto  ^enttiiny  cMne  w  the  toima  after  ^  eg* 

of  sixteen,  ilili)  ncces<;!on  diminiftbes  the  proportion 
of  persons  in  tlie  earlier  agea  of  life  SO  much,  tlMt 
there  in  probably  a  larger  proportion  of  mortaHtJT  lit 
these  ages  in  tho  country  than  in  the  tOWM. 

One  of  the  most  interesting  and  useful  points  of Critghe af 
view  in  whicli  r.  gisters  Can  b«  considered,  is  i«»  the {JjjJ^JJ.'— 
proofs  ultich  1  I  cy  afford  of  the  varying  prevalence  |»ni^ftiiit 
of  the  prudential  dieck  to  imrri^  aad  poptilation 
la  ^Uwent  ceonttiee  aad  plaeco.  It  hat  Men  not 
aa  aaeeaMBon  ophiiiin»  and  haa  avea  been  atrai^jr 
expNMed  of  late  jcara,  altbongh  die  ad^jeot  M 
been  mneh  better  understood  than  formerly,  that  the 
laboorlng  elaaiea  of  people,  under  the  circumstaneea 
in  which  they  are  placed,  cannot  reas  laMy  !  r  rx- 
pccted  to  attend  to  prodential  consider.itions  in  cn- 
teriny  nv  nn  'he  marriage  state.  U  it  that  thi*  opi- 
nion does  thcrn  great  injustice,  is  not  only  obvious  to 
common  observation,  by  which  we  can  scarcely  fail 
to  see  that  numbers  delay  marriage  bejond  the  pe* 
riod  when  the  passions  moat  strongijr  pHHnpt  to  itf 
but  b  proved  bv  the  rniitcn  of  diMfent 
■Uch  elearij  aboar,  ehKar  that  a  oonafa' 
bcr  af  petaona  of  a  aaarriageable  ^fe  vnvr  awrt 
er  that  they  marry  comparatively  late,  and  that  their 
marriages  are  rnnicquently  leM  prolific  than  if  tbey 
had  married  earlier.  As  the  prudential  restraint  en 
marriage  may  show  itaelf  in  eithr  r  of  ilu'e  v^sys,  it 
may  prevail  nearly  in  the  same  degree  widi  a  diHRsr-. 
ent  proportion  of  marriages  to  the  wliole  population. 
But  on  the  supposition  of  the  same  natural  prolifick* 
neas  in  the  women  of  most  countries,  the  imallnew 
of  the  proportion  o^  births  will  generally  indicate 
with  tolerable  correctnes*  the  degree  in  which  the 
prudential  check  to  population  prevails,  whether  aria* 
log  principally  from  late,  end  conscfjueotly  unproli* 
fic  marriages,  or  from  a  large  f  NportiOB  of  Ifae  pO> 
pulation  oying  unmarried. 

Referring  then  to  the  different  proportions  of 
births  in  different  countri««  as  the  best  criterion  of 
the  different  drgrcc;  in  which  the  prudei^tial  re- 
Btraiot  on  marriage  operates,  it  will  be  recollected, 
that  these  proportions  vary  from  about  1  in  36  to 
aboat  I  in  19,  or  even  17,  in  different  countries,  and  in 
a  much  greater  degree  in  different  parishes  ordistricta. 

A  perticnbr  pvMi  in  the  Alpe  has  already  bean 
aaanuened,  where  the  birtha  mm  only  a  forty.idnlh 
part  of  the  population ;  and  it  appeatn  bj  uie  late 
returns  of  the  pariah  registers  of  England  and  Wales, 
that  'lie  births  in  tlio  county  of  Monmouth  are  orit> 
1  in  VT,  and  in  Hrecon,  1  in  53;  \\  which,  after  mnk  iii; 
linyv'c  (illowance  for  omistionK,  wa'jii;  hh'iiv  !Vii?  ;irt'- 
valence  of  the  prudential  restraint  on  marriage  in  a 
high  degree. 

If  ia  aoj  coontiy  all  were  to  mmtj  at  SO  or  8l» 


•  la  the  firat  caae.  the  effect  ia,  in  a  cooakfeiaUe  daglMf,  eoimtaneled  hj  the  lame  proportion  of  chil* 
dren  under  foar  yeera  old,  which  a  rapid  hiereaae  occaiieoa.  IntfMtOoendcMi^  BooMethaaaooatih 

drawback. 

f  Price's  Ohtervalicnt,  Vol.  II.  p.  i05.  7th  edit. 

t  Ibid.  Table  XLY.  VoL  tt,  p.  41S.  I  PnSmmu^  OhuvalSuut  p.  t7> 

rot.  VI.  PAiii  t.  *  * 
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I'opuUtiMi.  the  proportion  of  the  births  would  probably  be  more 
'•^W^^  than  1  in  19;  tad  litis  result  would  be  suU  more  cer- 
Kffiici  oT  iheiiiia  if  iIm  retouroes  of  the  couDlry  could  not  tup- 
Abmnof         ^  Moniontnil  l«t*  of  increace,  than  if  the 
mauu  tf  raliiimiMm  Tmrt  in  the  greateat  abundance, 
and  the  demand  Ibr  Ubonr  M  eMotual  m  it  has  ever 
been  in  the  United  Sutet.   On  the  latter  supposi- 
tioD,  taking  tbebirthtat  one-niriPfiM:Mir'-i,  nr.,!  trie 
pectation  of  life  the  same  an  it  la  lu  En^ianci,  the 
cD'ect  would  be  to  occasion  a  most  rapid  increase 
of  popuistion and  the  period  of  doubling,  instead 
of  being  about  46  or  48  jfears,  would  be  less  than  in 
Os  the  other  hand,  if  the  resources  of  the 
.JMld  aoi  support  a  more  rwid  increase 
at  frtiidi  has  ulcen  plaeo  fai  Sni|l«od  aiMl 
Wales  during  the  ten  years  prevtooi  to  the  censw 
of  1S21,  the  effect  would  be  a  ^m  nt  diniin  j'.ion  in 
the  expectation  of  life.    If  the  birihs  weru  1  lu  19 
instead  of  1  in  nearly  30,  the  same  rate  of  increase 
would  take  place  as  at  present,  if  the  annual  morta* 
Utj  mm  iocreased  to  about  1  in  S6i ;  and  in  that 
case,  dM  apMtatwa  of  lift  would  be  reduced  in  the 
praperUoB  ef  fton  41 1  or,  as  is  more  probable,  from 
•bofe  45  to  less  tbaa  26-  *    This  !■  tlw  Idod  of 
effect  which  must  inevitably  foltow  the  abteneeof  the 
priirlr.ntial  chock  to  marriage  and  pn)>a'iation  ;  and 
It  cannot  be  doubted,  that  a  considerable  (jart  of  the 
premature  morLaliLy  ',vhich  is  found  to  lake  placj  :ri 
all  parte  of  tbt;  world  is  occaaiooed  by  it.   The  laws 
of  nature,  in  application  to  man  as  a  reasonable  b^ng, 
ihow  no  tendency  to  destroy  half  of  the  human  race 
under  the  age  of  puberty.   This  is  only  done  in  very 
particular  situations,  or  when  the  oonalaat  admol* 
tiooa  wbidi  thew  Uws  give  to  mtMnA  ««  otad- 


Qbjeciian  «o        ^''^^  he^n  &aid,  that  a  tendency  in  mankind  to  in- 
iht  principle  crease  at  sucli  a  rate  as  would  double  the  population 
Li'  P  puU-    in  25  years,  and,  if  it  had  All!  MOpe,  would  fill  the 
1^^^  habitable  globe  with  people  in  •  cooapwathely  short 
gttst  Morta.  period,  cnwot  be  the  bw  of  future  t  m  the  very  dtf* 
&if  itiMM  lerent  rate  of  increase  which  Is  actually  found  to  tako 
**«<iiw>     place,  must  imply  such  an  excessive  degree  of  mor- 
tality and  (Ic'StructliTn  of        :jh      be  quite  irrccon- 
cileable  with  actual  tacts  anti  itppcdrances.    Dut  the 
peculiar  advantage  of  a  law  of  increase  in  a  geome« 
trical  progression  is,  that,  though  its  power  be  abso> 
lately  *"f  ,  if  it  be  left  unchecked,  yet,  when 
diia  becomes  impossible*  it  may  bo  tesovwed  by  o 
coopsratively  moderato  fbroo^    It  oan  sevur,  of 
course,  happen,  that  anv  considerable  part  of  that 
,         prodigious  increase  which  might  be  produced  by  an 
un  ritt  rrupted  geometrical  progression  should  exist, 
and  tht  nbe  destroyed.    The  laws  of  nature  whidi 
aiake  lo'jd  nccLijary  to  the  life  of  man,  as  well  as  of 
plaau  and  animals,  prevent  the  continued  existeoco 
of  an  excess  which  cannot  be  supportedt  oai  dm 
flitber  dkatungfi  tfaeproduetko  ef  nch  n  ( 


or  destroy  it  in  the  bud,  in  sucli  a  wny  as  to  make  it  Pc^til»tic». 
scarcely  perceptible  to  a  careless  observer.  It  has  '^v^^ 
been  seen,  that,  in  some  countries  of  Europe,  where 
the  aotual  progcess  of  the  population  is  slower  than 
in  nMBy  otbors,  aa  in  Swttaerland  and  Notwot,  for 
Instaoeei  dw  nwrtality  is  contidonUy  loMi  HetCb 
then,  the  oeeessity  of  a  i^reaier  dwA  to  die  natural 

progress  of  populaLlon  jirodyrC';  no  inrrense  of  mor- 
tality. And  it  aj-ijiears,  tarther,  that  Lvcn  the  de- 
gri-c  of  mortality  which  i;i  (j;>iii  ycur  would  be  suffi- 
cient to  destroy  that  excess  of  births  which  would  na- 
turally be  produced  if  all  married  young,  and  all  could 
be  supported,  might  tako  place,  and  often  does  tako 
place  in  particular  situations,  and  jtt  ia  voj  liMlo 
BOtioodL  About  tfco  niNldto  fff int  CTmhuy,  tint  ibiit- 
tatity  {■  StoekboliB  and  London  wm  ibont  1  fat  19, 

and  1  in  "n.  Thi-;  is  a  ile.cjree  of  mortality  which 
would  |jrol)a:>:v  kociJ  tiiL'  Inithe  oti  a  li-yrl  with  tlic 
deaths,  even  tlnragli  n'll  married  at  twenty.  And 
yet  numbers  resorted  both  to  Stockholm  and  Loo- 
don  from  choice ;  the  greater  part  probably  not  aware 
that,  by  so  doings  tlMj  would  ihottea  their  own  Itveo 
and  th«eeofdMvduMnnt«Mltlio(««tddnklngth«» 
tko  diftNBGO  wm  tM  tPOitt  ottonding  to,  or  woi  M 
1mm  halaoeed  by  die  adTiniagee  of  aodety  and  em- 

ploymcnt  vrhich  the  toven  presented.  There  is  no- 
thinfr,  ilierefore,  in  tin?  aetual  /.tuti;  of  tlie  mortality 
observed  to  take  place  in  liilierent  civjntries  and  SS> 
tuatkuos,  which,  in  the  slightest  degree,  contradictl 
the  supposition  of  a  natural  tendency  to  ineiMIO 
quite  aa  mat  as  that  wbieh  has  been  stated. 

It  hio  MOBfiirdMr  ranrked,  that  as,  in  point  of  objHiiM 
fiwt*lit«Ojrf  nudjr  fca|ipena  that  mankind  continue  to  tbM  mere 
increoto  in  a  geonetncai  progreesion  of  any  kind,  Teodcaot* 
and  only  in  a  single  instance  in  such  a  one  as  to 
double  the  population  in  25  years,  it  is  useless  and 
absurd  to  lay  any  stress  upon  tcndencU*  which  never 
for  any  length  of  time  tt^etber  produce  tlieir  natu- 
nd  oflMts.   But  it  might  really  as  well  be  said,  that 


wo  wo  MM  to  ostinato  tko  nolntaimia  of  ia 
wheat  or  tbeep  t  m  It  b  qnito  oeitdn  llM  I 
tural  tendency  to  increase  has  never  practically  coa- 
tinued  to  develope  itself  for  so  lone  a  time  together, 
as  thai  nf  mankind.  Both  as  a  jwytical,  und  even 
econouiicai  que«tiun,  it  is  curious  and  desirable  to 
know  the  natural  law  of  increase  which  prevwis 
among  the  most  im|>ortant  plants  and  — In 
the  same  view,  it  must  he  still  ro«H«  htnwtbf  to 
kmw  the  natural  law  of  incron  iridtHi|iiia  to  mm. 
It  mtf  bn  nU  hJeed,  wfdi  troth,  that  the  oetdal 
appearances  all  around  us, — the  voryirp  rate  of  in- 
crease in  diferent  countries, — its  very  slow  progress, 
or  stationary  state,  in  some,  an  J  its  very  rapid  pro- 
gress in  others,-~must  be  a  mat*  of  anomalies,  and 
quite  contrary  to  the  analogies  of  all  the  rest  of  ani- 
mated nature:  if  the  natural  tendency  of  mankind  to 
increase  be  not,  at  the  least,  as  great  m  ibot  «Ueh 
is  devtloped  omlor  dio  noet  ImianUo  < 


"  If,  as  it  has  appeared,  the  expectatior  of  life,  tlioiigh  by  no  means  the  same,  does  not  differ  very  much 
from  tl\G  annual  mortality,  and  the  annual  mortaiuy  la  this  country  during  the  ten  years  firom  1810  to  I8fi0, 
after  every  abatement,  appetWtOboaotlMtodUto  1  ia51»  dMO^OeMlNDOr  lijbcinottelMdMB4i9^ 
ond  ii  probably  greater. 
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PopuiatioD.  gtances,  while  in  all  othen  it  it  kept  down  by  the 
"  m  ^  ■^^yaryiiig  difficultiea  which  the  state  of  the  soil,  and 
otiiLT  otxucles  oppote  to  it.  But  the  question,  as  a 
aggUm  to  nun,  aMumet  at  once  a  t«iiMd  importance, 
in  iiAnnce  to  the  noral  and  pnllticat  aActs  which 
PMttnMilt  fton  thOM  cfa«dti  to  iadMMCk  til*  axiat* 
CM*  and  opwatin  of  «hiah»  te  aem  torn  or  oilior, 
no  human  exertiont  can  by  p—ihiBly  pre?ent.  A 
field  is  here  opened  for  the  ouMt  ntoretting  ioqiiirici 
which  can  <.i^^,»L't  the  friends  of  human  happiueta. 

But,  as  &  (jttUinioary  to  these  inquiries,  it  is  ob- 
vious that  we  mini  know  thi.  iii>;rL<  of  force  to  Ijo 
overcome,  and  the  varying  t  larm  ur  of  tiic  cliccks 
which,  in  tht-  different  <:oi:ii:ii^-  of  ihe  world,  are 
.  practically  found  to  overcome  it ;  aud,  for  thi^  pur- 
pose, the  first  step  must  be  an  endeavour  to  ascer- 
tain the  natural  law  of  population,  or  the  rata  at 
which  mankind  would  increase  under  the  fewoat 
known  obstacles.   Nor  can  tUa  tondanc/  to  incroaaa 
ever  safely  be  lost  sight  ofia  riioiilbaoyiont  iaquiricat 
which  have  for  their  object  the  iui|Mlw*ouunt  of  tbe 
moral  condition  of  man  to  society. 
K^of  the    Tjjg  existence  of  a  tendency  in  mankird  to  ir.- 
£]JJj^^_  crease,  if  unchecked,  beyond  the  uos»ibiiisy  of  au 
liiHSff'     'adequate  supply  of  food  in  a  liiuitcd  territory,  must 
at  once  determine  the  quci>tion  as  to  tlic  natural  right 
of  the  poor  to  full  support  in  a  state  of  society  where 
the  law  of  property  is  recognized.    The  question, 
'*     *    ,  resolves  itccif  chiefly  intoaqucation  relating 


to  the  neceiiitj  of  thoae  laws  which  establish  and  pn>> 
tect  private  propoity.  It  has  been  usual  to  oonaider 
therttbt  of  tbo  atiomottaa  the  law  of  nature  among 
mankind  aa  wdl  aa  ttnong  brutes  j  yet,  in  ao  doii^ 
we  at  once  give  up  the  peculiar  and  diatinctive  au> 
pcriority  of  man  as  a  reasonable  being,  and  daas 
him  with  the  be^  i-  of  tl  i  '  I  In  the  same  lan- 
guage it  may  be  uiU  liiuL  liie  cultivation  of  the 
earth  is  not  natural  to  man.  It  certainly  is  not  to 
man,  coiuiderod  merely  as  an  animal  without  rea- 
son. But  to  a  reasonable  being,  able  to  look  for- 
ward  to  ooMoqueooes,  the  laws  of  nature  dictate  the 
cultivaiioo  of  tno  eaiib,  both  as  the  means  of  oBbido 
ing  bailor  Nopoct  to  the  individiMl,  and  of  incccaa* 
iag  Iho  M^plwa  reqnirad  tot  incfctting  numben ; 
tbo  dietatea  of  those  laws  of  ikature  being  thus  evi* 
doitly  calculated  to  promote  the  general  good,  and 
increase  the  moss  of  human  happiness.  It  is  pre- 
cisely  in  the  ume  way,  and  in  order  to  attain  the 
same  object,  that  the  laws  of  nature  dictate  to  man 
the  establishment  of  property  and  the  abjsolute  ne- 
cessity of  some  power  in  the  socies .  t  e  of  pro. 
tecting  iu  &o  strongly  have  the  iaw«  of  nature 
spoken  this  language  to  mankind,  and  so  fully  has 
tne  force  of  it  been  felt,  that  notiiing  seems  to  be 
thought  so  absolutely  imoletnUn  tn  reasonable  bo« 
ingt  aa  tho  prevalenoo  in  lha  Mapn  oocioiy  of  tha 
right  of  the  strmgeat;  aind  tbo  hteoij  of  oil igoi 
shows  that  if  men  see  no  other  way  of  putting  w  cod 
to  it,  than  by  establistnutj;  arbitrary  power  in  an  in- 
dividual, thi       i?  HCarcely  any  tli-^rLC        t;,  rj;ii:y, 

oppression,  a ti J  ciuelty  which  tiii-^  ^vili  aui  itubtuit 
to  from  some  tingle  person  and  his  satellites,  rather 
than  be  at  the  mercy  of  the  first  »iron^er  man  who 
may  wish  to  possess  himself  of  the  fruit  of  their  la- 
hour.  The  cooacqueace  of  thia  univenal  and  de^ 


ly-seatcd  feeling,  inevitably  prodoced  by  the  laws  of  PopuUuo 
nature,  as  applied  to  reasonable  beings,  is  that  the  '  ~ 
alaiant  certain  conMquence  of  anarchy  is  despotism. 

Allowing,  then,  distinctly,  that  the  right  of  pro* 
perty  is  the  creature  of  positive  law,  yet  this  law  k 
ao  early  and  so  imperiously  fineed  on  tho  ll1fr*ttftn 
of  mankind,  that  if  it  cannot  ba  caOad  a  ■atual  Wi 
k  mmt  be  oonndered  as  the  aioit  aatmal  at 
ao  tba  noat  necessary  of  all  poaHiw  law*;  and  the 
ibuodation  of  this  pre-eminence  is,  its  obvious  ten- 
dency to  promote  the  general  good,  and  the  obvious 
t(  110.  iicy  of  the  abseooa  of  it  to  dqpida  aHttUnd  to 
thi,  lunk  of  brutes. 

As  property  is  the  result  of  jiOiiLivx  law,  and  the 
^ound  on  which  the  law  which  establishes  it  rests, 
it>  the  prooiation  of  the  public  good  and  the  increase 
of  human  happiness,  it  follows  that  it  may  be  mo* 
dified  by  the  same  authori^  bj  which  it  wt»  on* 
acted,  with  a  vJew  to  tbo  noia  oonpl^  attaiamont 
ofthaobjectairUahithaBinfiav.  It  nugr  bo  aaid, 
iodood>  thai  cwiy  tax  for  the  usa  of  Aa  gonwn- 
meitt,  and  every  country  or  parish  rate  n  a  modifi- 
cation of  this  kind.  But  there  is  no  modlCcatiou  of 
tlie  law  of  property  having  still  for  its  object  the  in. 
crease  of  human  li.ippines$,  which  must  not  be  de- 
feated by  the  conce&Kion  of  a  right  of  full  sujiport  to 
all  that  might  he  burn.  It  may  be  «afely  said, 
therefore,  thai  the  concession  of  such  a  right,  and  a 
right  of  property  are  abiohit^jr  facoaBpSlbla^  aad 
cannot  exist  together* 

To  what  extent  aaaiiMnce  may  be  given  even  by 
law  to  the  pa<i*cr  claasea  of  socie^  whw  in  diitraia, 
without  defeating  the  great  object  of  <iia  tair  of  peo* 
petty,  is  esientiuhr  a  difiereat  qatt^ha^  ^  It  depends 
mainly  upon  the  feelings  and  haUta  of  the  labouring 
classes  of  society,  and  can  only  be  determined  bv  ex- 
perience. If  ii  be  generally  considered  ai so  discredit- 
able to  receive  parochial  relief,  that  great  exertions 
are  made  to  avoid  it,  and  few  or  none  marry  with  a 
certain  prospect  of  being  obliged  to  have  recourse  to 
it,  there  is  no  doubt  that  those  who  were  really  in  dis- 
tnu  might  be  adequately  assisted,  with  little  daai> 
ger  of  a  conataotly  increasing  proportion  of  pau* 
pers :  and  in  tint  ciaa  a  great  good  would  he  attain- 
ed witbootai^  pnqpartianata  cril  to  aoonteibalance 
it.   Bat  if,  mm  tba  mnnbeia  of  dbe  dependent  poor, 
the  discredit  of  receiving  relief  is  so  diminished  as  to 
be  practiodly  disregartwd,  so  that  many  marry  with 
the  almost  certain  prospect  of  bcconi;n|j;  [  aupcrs,  and 
the  proportion  of  their  numbers  to  tin-  wliolc  popula- 
tion is  in  consequence  continually  increasing;  itiscer- 
t^o  tliat  the  partial  good  attained  most  be  much 
more  than  counterbalanced  by  tlic  general  deterio- 
ration in  the  condition  of  the  great  mass  of  tlie  so- 
ciety, and  the  prospect  of  its  daily  growing  worse : 
BO  that,  though  Cum  tht  inidwiwata  relief  which  ia 
in  many  caaea  graatadL  dia  BNuner  in  iriiicit  it  la  oon« 
ceded,  *ad  other  aoanMHMBtbiRcanaai,  tba  operation 
of  poor-lawtiuehattheyexIftinEnglandnugfat  be  very 
>.;"]T^jro:;t  from  tlie  c^fccU  of  a  full  concession  (tf  ttto 
ngiit,  and  a  complete  fulfilment  of  the  duties  result* 
ing  from  it ;  yet  such  a  sute  of  things  ought  to  give 
the  mo«t  serious  alarm  to  every  friend  to  the  happi- 
ness of  society,  and  every  effort  consistent  with  jus- 
tice and  humaoity  ought  to  be  made  to  remedy  iL 
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rtfOiikn.  But  whateTer  •In*  mtj  k»  Mbeil  on  (his  sufajf ct,  it 
'  will  be  allowed,  mat  wiUi  any  prospect  of  leg'tslating 
Jbr  lbs  poor  with  success,  it  is  oecesiary  to  be  Tully 
■WW*  of  the  Mtural  toidency  of  ib«  labouring 
diaiaa  tt  aodaty  to  Inetaase  beyond  the  deaabd  ftf 
ibetr  labour,  or  the  means  of  their  adequate  sopport, 
and  the  effect  of  this  tendency  to  throw  ibe  graalett 
difficulties  in  the  way  •fpcnaalMatly  imptofing  their 
condition. 

Ii  v,  oiii  l  !eaj  far  beyond  the  limits  which  must  be 
prescribed  to  this  article,  to  notice  all  the  various 
objections  which  bare  been  made  by  different  writ- 
cn  to  the  principles  which  have  been  here  explain- 
tL  Those  which  contaia  in  tben  tim  slightest  dc- 
of  plamiliiUqf  have  been  answered  by  Mr 


Ifallbtw  &  variooa  paita  «f  the  late  editiwM  of  hi* 
wnk,  and  parfieohwlr  la  the  appendix  le  the  fiAh 
edition,  to  whidi  we  refer  the  rvtder.  We  will  only, 

therefore,  further  notice  the  objection  which  has 
been  made  by  some  persons  on  religious  grounds; 
for,  as  it  is  certainly  of  great  importat  i  c  u  the  an« 
swcr  which  has  been  given  to  it  should  be  kept  in 
uiiu  1,  we  cannot  refuse  a  place  to  a  coodenied  atate» 
tiicni  of  it  at  the  end  of  iliis  article. 

It  has  been  thought  that  a  tendency  in  maokiod 
to  Increase,  beyond  the  greatest  poiaible  iocveate  of 
food  whidi  could  be  produced  in  a  Hnked  apace, 
iaqwachaa  the  goodneia  of  the  Deitf*  and  ia  iacon- 
■ittent  with  ihn  letter  and  spirit  of  the  Seriplurif.  If 
this  objection  were  well  founded,  it  would  certainly 
be  the  most  seriotis  one  which  haa  been  brought  for- 
wards; but  il  Li  iver  to  it  appears  to  be  quite 
tisfactory,  and  a  moy  be  conpretscd  into  a  very 
•mail  eumpusi!. 

First,  It  appears  tliat  the  evils  arising  from  the 
principle  of  population  are  einctly  of  the  same 
Kind  08  the  evil*  arising  from  Ibe  excewive  or  irregu- 
lar gratification  of  the  human  passions  in  general, 
and  may  equally  be  avoided  by  moral  retttaint. 
Consequently  there  can  bo  oo  more  reason  to  con* 
dude,  from  the  eitnaoce  of  tbcM  cribt  that  the 
principle  of  incraaN  it  too  amwg,  than  to  eenddde, 
from  the  existence  of  the  vices  arising  from  the  hu- 
man  passions,  that  these  passions  are  all  too  strong, 
nnil  i  L  ^  j  i  L  diminution  or  extlootioOi  instead  of  te> 

^u^^llo;l  and  direction. 

S'  .tidl^^,  It  is  alroo^t  univcrsniiy  acknowledged, 
that  both  the  letter  and  spirit  of  revelation  represent 
this  world  as  a  state  of  moral  diadpiine  and  proba- 
tion. But  a  Rtate  of  moral  discipline  and  probatilM 
cannot  be  a  btate  of  unmixed  happiness,  aa  it  neoaa* 
sarily  impliea  dificuttiea  to  be  mwmtf  and  lempta* 
tions  to  be  resisted.  Now»  in  die  whole  range  of 
the  laws  of  nattire,  not  one  can  be  pointed  out  which 
ao  especially  accords  with  this  scriptural  view  of  the 
atate  of  man  on  earth  ;  as  it  gives  i  ;  -  r  to  .,  greater 
variety  of  situations  and  exertions  tiian  uiiy  other, 
jni!  m  irkj),  in  a  more  general  and  stronger  manner, 
a:id  n.iiionallv,  as  well  as  individually,  the  different 
olti  l  I-,  of  virt  le  and  vice,  of  the  proper  government 
i  (h(  paMioos,  and  the  culpable  indulgence  of  them. 
J:  M'.owB,  then,  that  the  principle  of  population,  in- 
stead of  being  incooiutcnt  with  AofanuoD,  miHt  be 


cootideted  it  albnttig  •MagtridMoMlpraaftof  its  ropaiatim. 

truth.  N^'^-'w 

Loitly,  it  will  be  acknowledged,  that  in  a  state 
of  pnbaiiua,  thot*  htM  aeant  bcM  to  accord  with  Ik* 
viewt  of  •  benevobait  OreMor,  wUdi,  while  ibcy 
Amdili  the  iHfleidlict  and  tei^tationt  wbldi  (btai 
theetrcoce  of  such  a  state,  are  of  soch  a  nattire  at  to 
reward  ihoiic  w!i  i  >  .  ■n  r>me  them  wiih  happIoeSS  in 
this  life  as  well  Ah  lit  die  next.  But  the  law  of  po- 
pulation answers  particularly  to  this  description. 
Each  individual  has  the  power  of  avoiding  the  evil 
consequences  to  himself  and  society  resulting  from  if, 
by  the  practice  of  a  virtue  dieuted  to  him  by  the 
light  of  nature,  and  sanctioned  bv  revealed  religion. 
And,  as  there  can  be  no  question  that  this  virtue  tends 
greatly  to  improve  the  condition,  and  increase  the 
com  forts  both  of  tli*  individnaJs  who  practise  it»  and 
through  thtm  of  th*  whol*  tociety,  the  wayt  ef  Ood 
to  man  with  rcgnd  ta  tUt  grc*t  law  ai*  cmsfleiely 
vindicated. 

Subjoined  are  two  Tables  which  may  tualsi  the 
reader  in  calculating  the  rate  of  increase  in  diflferent 
countries,  under  different  circumstances,  and  from 
different  data.  The  fir^t  is  tbe  table  calculated  by 
Euler,  and  printed  in  Mr  Malthus's  work,  at  the  end 
of  hia  chapter  on  tb*  Fnuififdntu  of  Marriage  ;  and 
the  teeond  hat  been  cawniated  by  Mr  Bridge  of 
Cambridge,  wdl  known  at  an  aU*  autheaaa&liv, 
and  matt  utelVii  elemenury  writer. 

Tbe  fim  is  to  be  used  when  it  b  wbbed  to  eatt> 
mate  the  rate  of  incn  riir  hy  "hr  [  r  pur:iiins  of  the 
births  to  the  deaths,  and  of  these  to  the  whole  popu- 
lation. The  yearly  iiicreu*e  of  people,  independent- 
ly of  immijjration,  ii  the  yearly  excess  of  the  births 
above  the  deaths,  and  the  yearly  rale  of  increase  ia 
measured  by  the  proportion  which  this  exceat  bean 
to  the  whole  population.  The  fraction  expremhig 
the  deaths  must  therefore  be  Mibtracted  from  the 
fraction  expressing  the  blftht  i  aad  tbe 
will  be  the  fraction  enveieliMr  thejreariy  tal*  t 
create ;  oppeaito  to  wbleb  wfll  bo  nond  tb*  \ 
of  years  in  which  the  population  will  double  itself, 
supposing  the  ycurly  rate  of  increaie  to  continue  the 
tame  for  a  suRieiLr  t  It  i  j>th  of  time. 

The  second  tablt:  u*  to  be  used  when  it  is  wifhcd 
to  know  the  period  of  doubling,  resulting  from  n  given 
per  cenlage  increase  in  ten  years,  determined  by  cna> 
meration.  An  estimate  of  population  from  birthi 
and  deatht  it  always  liable  to  much  uncertainty  en 
aceamt  of  tbe  VBiying  proportions  which  they  bear 
to  thepopohliott,  1^  only  rtmedv  for  Ihte  aaocf^ 
tainty  it  a  eeatntt  and  at  the  wcAii  etwien  ef  tak- 
ing a  ceniut  of  die  population  every  ten  years  has 
latterly  prevailed  In  some  countries,  the  second  table 
ia  construcr  .  J  1>  show  the  period  of  doubling,  or 
general  rate  ol  iiscrease,  which  results  from  any  given 
per  cenlage  iDCteasc  in  ten  yenr*.  The  first  column 
represents  the  per  crntage  increase  in  ten  years  de- 
termined by  two  enumerations;  and  the  second  co- 
lumn tbe  number  of  yean  in  which  the  popolatioa 
will  dosbl*  iudi;  aqppoilnf  it  to  praeeed  at  tiw 
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Pmeo.      PORSON  (Ricrako),  the  grefttett  «f  ibt  veibd 
^^i/i^^  critics  and  cliwsical  scholars  of  modern  timea,  bom 
33th  Decenbei  1159,  was  the  soa  of  Mr  Huggin 
Person,  parish  clerk  of  BMt  RllllOB»  North 
WaishaiD,  in  NorfisUc. 

His  father  tmgM  hin>  in  his  chiidliood,  to  prac- 
tise all  the  oonoum  tuIm  of  •rithnetic  bv  tocoMij 
only ;  and,  befoire  ho  was  obie  jeers  old,  ho  hod 

learned  to  extract  the  CObe  rOOt  io  dm  BUHIIW. 
He  cm  ployed,  at  the  same  time,  for  teocMog  bin  to 
read  and  write,  the  method  which  Ims^irce  been  ge- 
nerally introduced  in  the  schools  ot  uiuiual  instruc- 
tion, making  him  draw  the  letters  with  chalk  or  on 
'  Mod:  and  the  neatness  and  accuracy  of  his  hand, 
mfting^  fbr  which  he  was  distiagofaiied  duoogh  life, 
wnj  be  oooaidered  as  bearing  anple  testimony  to 
hii  ftthei'a  ingenuity  and  wicceie. 

At  the  age  of  nine  ho  waa  aent  loavUlafO  acbael, 
kept  by  a  Mr  Sommers ;  but  tm  father  Mill  nado 
him  repeat  by  heart  in  the  evcaing  the  whole  of  the 
iCMons  of  the  day,  and  there  leeniis  to  be  bufficieat 
evidence  for  considering  ihia  practice  of  exercising 
the  naenoiy  continually,  in  very  early  life,  as  the 
.baati  It  mot  the  only  method  of  cultivating,  if  not  of 
producing  great  tmnt :  for  tliough  a  stroog  memo- 
ry by  no  meana  eonrtitdtea  takot,  yet  ita  pew—ion 
i<^  almost  a  necessary  oonditioo  for  the  successful 
exertion  of  talent  in  genera),  and,  indeed,  it  is  very 
I)Ofciible  !hat  the  Other  fccultii::.  nftlir  mind  may  ho 
streogthentd  by  the  early  cultivation  of  tJiis  one. 
It  is  remarkable  that  Wsllis,  who  was  as  deservedly 
celebrated  in  his  da;r  as  PtMion,  for  his  unerring  sa* 
guSl^t  had  also  a  smgular  facility  of  retaining  num- 
Iters  and  calculations  in  his  meoMij,  but  without 
haTing  taken  any  particular  paina  Io  acquire  the  ba« 
bit.  Mr  Hewitt,  the  vicar  of  iho  fansh  of  East 
RustoD,  hearing  of  young  Poraoo'a  nneoamon  ca* 
'  pacity.  undertook  to  instruct  both  him  and  his  bro- 
ther Thomas  in  classical  literature ;  and  when  he  wns 
about  fifteen,  Mr  Norris,  a  wealthy  and  rt>;jLL[  ihit 
gentleman  of  the  neighbourhood,  having  ascertained 
the  truth  of  the  reporta  tiut  he  heard  of  him,  resolv. 
od  10  bo  at  the  expcase  of  aendiog  him  to  Eton. 
Wtdtdot  tbia  aaairtanee*  It  wovU  have  been  impossi- 
ble for  Porson  to  have  acqulfod  JMit  onoaOcaoe  m 
any  intellectual  pursuit;  (or  Ua  ntber*!  dtoatioa  in 
life  wa»  not  such  as  to  exempt  hi«  son  even  fr<wi  the 
•ubardinate  occupations  of  the  country.  He  went 
out  gleaning,  in  the  autumn,  with  a  Horace  in  bis 
pocket ;  and  he  had  lear&ed  by  experience  to  appre* 
eiate  llw  mechanical  labours  of  Penelope,  before  ho 
ma  Boch  aoqvainiad  with  the  wisdom  and  wandai^ 
inga  cf  UlyHea. 

At  Eton,  bis  talents  procured  him  the  friendship 
and  admiration  of  the  seniors  among  his  schoolfeU 
lowt,  and,  upon  the  unfortunate  death  of  his  first 
patron,  Mr  N'orri*,  he  found  a  number  of  liberal 
contributors,  who  stepped  forward  tosupjil)  ;ln_  "e- 
iiciency ;  but  by  far  the  most  acUve  of  them  was  Sir 
George  Balsert  tbeo  President  of  the  Royal  Colle^ 
of  Phvaictaiiat  a  man  as  much  distinguished  by  hts 
own  uaniral  tlMe  and  acquirements,  as  by  his  laud- 
(Ado  dinoritioa  to  cberiah  Jeaniu  in  otbMo.  Ho 
vaoahrad  the  hoy  bto  hii  hooao  Iw  sficttioa»  and 
nndectook^  at  ao  foqucat  cf  nnlatloB  of  Mr  NoR^ 
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the  dkagfoaable  task  of  reoeiviiMh  in  snail  SUBS,  as  Vnmk 

much  as  was  sufficient  to  purchase  an  income  o(*mi^m 
L.  80  a  year,  for  a  few  years,  in  the  short  annuities, 
which  served,  with  great  ecunumy,  to  ei.^iLi'L  lum  to 
remain  at  Eton.  This  favour  appears  to  have  been 
too  great  to  be  properly  acknowledged,  or  perhapa 
even  duly  appredMed,  by  ita  object,  who  only  after 
many  years  paid  Sir  George  tiM  lardy  compHnwat 
of  a  dedication,  not,  however,  of  an  edition,  but  of  a 
bandaome  copy  of  a  single  play  of  Euripidea.  la 
his  oHTi  Ojiiiiiinj,  I'nrsiiR  If  .iriicil  liiiii'  u.i  Eton  be* 
sides  lilt-  qiirintilv  ui  iy,..,b]ut,  Sting  ablf!  to  repeat 
by  heart  bdore  lie  went  iht-re  the  pnncspu".  part  of 
tlie  auihort  that  he  had  to  read ;  Uuit  is,  almost  the 
whole  of  Horace  and  Virgil,  and  the  Iliad,  and  ma* 
ny  pans  of  Cicero,  Livy,  and  the  Odg»tetf.  A  atoiy 
is  accordingly  told  of  his  book  having  beea  diaafad 
by  one  of  nis  schoolfellows  in  joke,  vhao  he  traa 
going  up  to  a  lesson  in  Horace,  and  of  hk  having 
ri  :i  I  a:i  i  translated  what  was  required  of  bim,  with* 
out  ai  till  betraying  the  change  to  the  master.  At 
the  same  time,  the  emulation  of  a  public  school  must 
have  been  a  great  advanta^  to  bim,  as  afiordiog  him 
a  motive  for  exertion  in  his  exercises,  whether  they 
were  to  bo  adled  bia  own,  or  to  be  wriuen  for  odiet 
boys.  It  waaacoff  of  Tovp'aLoogtnus,  preacMed 
to  him  aa  a  reward  fbr  •  good  exerGao*  that  fiist 
gave  hfan  a  decided  ioclnation  fbr  the  porsnlt  of 

rriticnl  rrsrnrches  ;  but  he  always  considered  Bent« 
ley  diiii  D  lives  as  his  pr^at  mii^ters  in  criticism. 

In  I  "77  Ik:  5v^i.>  hCJit  to  Trinity  Co-legu,  (  ;ini- 
bridge,  and  at  iiist  he  began  to  apply  more  paiticu* 
larly  to  the  mathematics,  which  had  been  the  favour* 
ite  study  of  his  boyhood,  and  in  which,  aa  be  himiulf 
remarked,  his  proficiency  first  brought  bin ulo  a  oer> 
taiadegreeofpoUic  police.  Howa%bowever,aoood>> 
verted  froes  toe  portuit,  althoojgfa  he  attained  a  place 
among  the  tenior  opt  rmft  of  his  year.  But  h::  v,  .n 
in  fact  more  calculated  for  classical  than  for  muthema- 
tier.!  excellence;  hit  memory  would  have  been  in  a 
great  measure  thrown  away,  if  he  had  been  employ* 
ed  in  abstract  calculations  i  and  his  inventive  powers 
do  not  appear  to  have  been  at  all  of  the  same  class 
with  bia  retentive  fiwultiea  { altboi^  certainly  in  the 
aMobanical  pursuit  of  the  finhkmable  methods  of 
nMldem  analysis,  which  are  iotcaded,  like  steam  en* 

S'nea,  to  overcome  all  diAcalties  by  the  inanimate 
rcea  of  mere  patience  and  perseverance,  be  was 
capable  of  filling  as  distbguished  a  place  as  any  lit  ■ 

a algebraist.  The  classical  prise  n»edai,  and  the 
lersity  acholarahip,  he  obtained  without  difficulty, 
aa  matteriof  eouno.  Tho  oiai«iM»  which  he  exhi* 
bited  opoB  the  onambntion  for  the  sebolardijp,  ia 
the  well  known  translation  of  an  qpitaph  into  Greek 
iambics ;  which,  although  not  free  from  some  iaaccu* 
nil  ;<^s  in  ilii^  jsl  of  the  tentes,  is  etiil  a  very  remark- 
able production,  when  ft  is  considered  aa  havaigbeen 
completed  in  le»s  than  an  hour,  with  the  help  of 
Moreli's  Thetourus  only,  and  never  afterwards  cor* 
rected. 

Ho  cbtainad  a  lellowahip  of  Trinity  College  in 
1781*  and  took  hia  dagree  of  Haater  of  Arte  in 
1785  i  but  not  tbbkkw  it  right  to  subecribe  the  Ar« 
tidoa  of  the  Gbweb  St  England,  be  could  not  enter 
nio  oidaca»  and  ha  waa  ihciaAn  iinavoidahl{f  do* 
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by  ths  driivwy  of  an  hOMI  «0nr<e 
tm  made  tbu  exertfoa,lf  be  ma  aok 
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prifed  of  ha  feDomhip  in  1791  <  having  no  dependi* 
epce  left  fi»  to  aiibaiiiMoetliwiigb  life,  >wt  hie  >M» 
like  ead  ModNNtMe.  Hisftieoda.  iMmfei^  d!d 

aot  abandon  nim  on  thia  argent  oocaiioni,  aaA  to 
der  to  keep  him  out  of  actual  want,  a  prhrat*  aal>» 

icr;pi!on  waa  »et  on  foot,  to  wliicij  Mr  ("racherode 
vFas  nrje  of  the  principal  contribaiora,  and  by  which 
enough  was  raised  to  purchase  him  an  annuity  of 
about  L.  100  a  ymr  £or  life.  A  ciaall  addition  wm 
made  to  bis  income,  about  two  years  after,  by  his 
ilection  to  the  Greek  ProfiBatorahip  at  Cambridge, 
ulliiailhry  of  only  L.40  a  year.  Tbe  situation, 
howftet,  gave  hhn  the  option  m  at  least  dooUi^g  his 
irfwle  veoeipts, 
df  laoturee  in . 
that  he  would  h*n 
been  discouropcd  hy  the  rlitficuit}-  t>f  obl/iiniug  roooM 
in  his  college,  where  tc  would  iiuTe  been  his  wish  to 
■wide. 

He  married,  in  1795,  Mn  Lunan,  a  (iiiter  of  the 
laic  Mr  Perry,  well  known  ss  t!  i'  editor  of  the 
Mormimg  CJtrm^d*,  but  be  bad  the  misfortune  to 
Ime  hk  wife  two  yeeis  afterwards.  Mr  Ferry 
floatiMMd  to  be  bia  greatest  friend  thioqgb  life, 
waA  wif  ao  ftr  Us  ben  beoefactor,  aa  be  kmm  how 

nUfes  lii—  emeBilaillv.  withoiit  eaMaimiaB  of 
dohig  A  ftvoQT*  IxnoD  bed  eMteHBH  cbeiii» 
bers  in  the  Temple,  and  sometimes  he  lodged  at  the 
Morning  Chronicle  office :  frequently  also  be  waa  a 
visitor  at  Mr  Pt  rrv's  house  at  Merton,  where  he  bad 
the  misfonutjc  10  Icuve  several  of  his  books,  at  the 
time  of  a  firL-,  which  destro)  <_-d  ihem  all,  and  among 
them  some  letters  of  lUiunkenius,  with  whom  be  baa 
begun  a  correspondence  in  1789,  and  who  had  com- 
municated to  him  some  vahiable  fianwnts  of  Mu 
diylos,  besides  his  manuacript  oopf  wlbe  lexicon  of 
Flkoiiub  vbicb  bad  com  bki  vm  ■nnibe  laboiir* 
Hotind  Mead  to  Hf  tbatlbbflnbeddeatNgwda* 
fruits  of  twenty  years  of  bis  life ;  but  he  bad  the  re> 
solution  to  complete  a  second  copy  of  the  Photius, 
which  is  now  in  the  library  of  Trinity  College. 
fondness  for  the  inf  cK.vucal  t  rnployment  of  hi*  pen 
has  bei:n  rc^-rcttcii  by  some  ot'  fii^  biographer;,  as 
having  tempted  him  to  waste  much  of  his  most  valu- 
able time  on  a  trifling  amusement :  but  in  fact,  hia 
node  of  writing  Greek  was  fully  as  much  I't'inlattrd 
fer  expedition  aa  for  beauty;  and  tboae,  who.bavo 
OOC  been  io  the  habit  of  correcting  mutilated  neiaagea 
af  Manmbts,  can  form  no  estrauoe  of  tbe  iBOMiiae 
■disaol^go  tbat  fe  obtaiood,  by  tbe  eenplcte  ^fting  of 
ovefy  tctteTi  wMoh  tbe  ndiw  bifdaMarily  performs, 
while  the  hand  is  occupied  intradog  it:  so  that,  if 
the  correction  of  Pholiiu  wa«  really  worth  the  labour 
of  two  years  of  Porsgu  s  ii  e,  it  would  have  been 
scarcely  possible  to  employ  the  greater  part  of  those 
years  in  ore  advantageously,  than  by  copym  :;  liini 
twice  over.  Mr  Weston,  in  speaking  of  "  his  match* 
less  penmanship,"  has  observed,  not  very  iotelligibly, 
that  "  here,  indeed,  be  thought  himself  surpesaed 
bgr*  another  person  "  not  in  the  stroke,  but  the 
awasf,  of  bis  letters what  Potaon  nailj  aaidoa  tbia 
nd^jaet  «at,  that,  with  respeet  to  *'  aawaad  of 
hand,"  that  person  had  the  advantage,  but  he  prefer- 
red the  «i«<w  on  which  hk  own  band  waa  formed. 
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His  writing  was,  iu  fact,  more  like  that  of  a  scholar, 
while  the  metbi>d  explained  in  Mr  HodgUn'a  Cotff*^ 
gn^pki*  exhibils  nata  the  appearanco  of  di*  verb 
,or  a  mitii^  MMart  boldiu^bearafer,  a  aiiddla 

Slaca  between  tbe  nealneai  orPonoo,  end  tbe  «ob> 
erful  accuracy  of  the  country  schoolmaster  who 
made  the  fac  simile  of  tlie  Oxi'ord  Pindar  in  the  Bri- 
tish Museum. 

Upon  the  establishment  of  the  London  Institulioo, 
his  Criendi  obtained  for  hiiu  Uie  very  de*iruble  ap- 
pointoieat  of  principal  librarian,  with  a  salary  of 
L.  300  a  year,  and  apartments  in  the  house  of  the 
Institution,  which  was  then  in  the  Old  Jewry ;  but 
although  the  arrangement  was  highly  honourable  to 
ail  ;artiea»  the  iibiaaiai»bip  mi  little  more  than  a 
riinMaiai.  Penon  mtt,  bowover,  in  the  baUt  tX  at. 
tenditt  in  his  place  when  the  reading  room  was  open, 
and  or  commuoicatbg,  very  readily,  all  the  literary 
information  that  was  required,  by  thost  '^l  u  l  i  t^^Ii- 
ed  him  respecting  the  object  of  their  researches. 
Hod  the  inh^bit^ii:^^  v.:  i'insbury  Square  and  its 
oeiglihourhood  been  more  dispoaed  to  classical  stu- 
dies, and  had  the  librarian  of  tba  laatitution  surviv- 
ed, to  witness  iu  complotian  and  ptoiberilj,  b» 
apbere  of  utility  wottid,  without  doabu  Wa  baa 
ff— *>y  <»«anded. 

But  U  niiiat  aver  be  bwientad  tbat  Pof«»*t  babita 
ef  Nib  bod  unfortunately  been  such  as  to  lay  a  foun« 
datkm  Ibr  a  multitude  of  diseases ;  be  suffered  much 
from  asthma  throughout  the  year  U  )m  ;  l  is  incaiory 
began  to  fail  liim  u  little;  and  in  iLe  autumn  he  had 
some  symptoms  of  iuiermiitenf  fever.  On  Monday 
the  19th  of  ^kptember  he  bad  an  apoplectic  attack 
in  the  street,  and  be  was  carried  to  a  neighbouring 
poor  house  in  a  state  of  insensibility :  the  next  day 
an  advertisement  appeared  in  one  w  the  papers,  re» 
Jating  tba  accident,  and  deseribbg  aome  manuscripta 
vhidi  nan  Ibood  in  bit  pocket,  coonsting  of  Greek 
ftagments  end  algebraical  characters :  his  friends  at 
the  London  Institutioa  immediately  went  in  quest  of 
liirn  :  was  afterwards  well  enough  to  appear  in  the 
Liiiriiry,  and  to  receive  a  visit  there  from  Dr  Adam 
i  i^rkc  :  but  his  speech  was  icupaired,  and  his  facul- 
ties evidently  imperfect ;  he  survived  only  throi^h 
the  week,  and  died  in  his  49th  year,  on  nndigr  tSa 
85th  of  Sq>tember  1806,  at  midDigbt. 

He  was  buried  at  Cmnbridge^  us  Trinity  Colle|a 
Chapel,  near  the  gnao  of  Banlley.  and  the  monn* 
■wnt  of  Newtea.  Ho  fbaadad  br  wiH  an  anoaal 
prita,  to  be  given  to  tba  bait  Gicek  translation  froni 
an  Bnglidi  wanallceuthori  and  several  specimens  of 
the  successful  pieces  have  been  published  from  tinio  to 
time  in  the  Clasiical  Journal.  His  books  were  sold  by 
auction,  and  many  of  them  found  purchasers  at  high 
prices,  especially  (uch  a«  were  enriched  with  any  of 
^iiH  tnanuscript  notes  in  their  margins  ;  but  more  than 
two  hundred  of  these,  which  app«Mred  to  be  the  most 
valuable,  were  withheld  from  the  sale,  and  were  af- 
terwards purchased,  together  with  tbe  whole  oS  his 
manuscript  papers,  by  the  Society  of  Trinitv  College, 
fiwibeaaaaofatbomindguioeaa.  left  a  ainer, 
tnanM  to  Siday  Hawes,  Esq.  of  Oobiiball,  Nor- 
folk. His  brother  Thomas  kept  a  boerding«achool 
at  Fakeoham,  and  died,  witboat  iiiue,  io  179% :  bia 
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wetuiiu  urwnn  ncory  wsi  ft  ^■Mrin         Ma  ■■■■ 

y  ru-  ^::,  leaving  three  diildroi*  Hh  ftthMT  bad  Nwd 
tu  74,  liis  mother  to  57» 

The  princ  pal  works  of  I'or^on  are  bin  Letlcrt  to 
Travu,  hie  four  plays  of  Kuripides  with  their  pre- 
faces, and  the  manu&cript  copy  ofPliotius:  the  rest, 
though  somewhat  voluminous,  are  chiefljr  misceUaoe* 
out  aanotalions  on  detached  passages  of  a  multitndt 
of  ancient  autlnwi.  W«  find  nothing  in  the  nature 
of  theory,  or  of  tbe  Hbtevftty  of  general  laws,  except 
some  canons,  wliich  he  has  laid  down,  chiefly  as  hdv- 
ing  be^n  us«d  hy  the  Greek  tragedians  in  the  con- 
struction of  their  verses.  7'hcsc  are  chit,  fly  contain- 
ed in  the  preface  to  the  Heuba,  together  with  its 
supplement.  1.  The  first  is,  that  when  a  tragic  iam- 
bie  cods  with  ■  trkjrllable,  or  •  ctcttc,  tbia  word 
»Nt  b«  precedfld  cifiwr  tigr  •  alnrt  igrllable,  or  • 
taonos^rlubie.  For  cnBotet  ap  ODcieni  tragedian 
wonld  not  have  wrbtm  Oie  1tne*E;^««  St  luvnr 
^n-jxro"  ffvuactr'j; ;  though  it  might  have  been  unex- 
ceptionable in  a  comedy.  It  seems  ti)  liave  been 
about  the  year  1790  that  I'onion  first  tnade  this  ob- 
servation ;  he  certainly  did  not  attend  to  it  in  his 
own  aoikna  translation  of  the  EpitajA  on  AUxit : 
bat  it  WIS  mmtioned,  in  1791,  hy  floo  of  Potion's 
bidmite  friends,  in  a  moment  of  cooTivioUty,  while 
he  was  somewhat  characteristically  attemptiog  10  fill 
his  glass  out  of  an  empty  bottle;  and  the  anmor  of 
this  article  observed  in  answer,  that  it  wnuh^  certain* 
ly  iound  better,  00  such  an  oc^rasion  as  then  occur- 
red, to  say,  nfir  ixniTbiKa;-  oCii'  iii^TI  x,.rrai3o;,  than 
sv  XiXixrTAI  xirrafi^i.  The  second  canon  is, 
tbit  in  anapaest  is  only  admissible  in  a  trade  ian- 
bie,  as  comtitntiDg  the  first  foot,  cKcnt  u  ione 
ciNC  of  fwoper  nasiea :  tbit  indeed  bad  been  coup* 
rily  hinted  by  Dawes.  S.  The  same  erliie  bed  also 
remarked,  that  the  Attic  poets  never  lengthen  a 
short  vowel  before  a  ikuu  or  a^j  ii.itt ,  t  illowed  by  a 
liquid,  or  a  middle  ccukonant  iailo«  t  d  by  j  ;  and 
Porson  more  amply  confirmed  the  obterraiion  as  very 
generally,  though  not  universally  correct.  On  the 
odl^  hand,  Dawes  had  cursorily  observed  that  Ho- 
nor,  and  tbe  otber  aocicat  epic  poets»  aenenllr 
lengthened  tbe  vosfel  in  ioeb  caeea,  and  Ponoo^ 
great  rival,  Hermann,  has  more  fully  ettabltsfaed  this 
distinction,  as  afiTording  a  good  criterion  of  aniiqui* 
ty.  t,  I  h  rc  are  also  some  original  remarks  of 
I'orson  on  the  caesura,  in  iambics,  and  trochaics,  and 
anapaests  :  he  showed  that  the  scenic  poets  do  not 
elide  tbe  final  iota,  and  that  the  tragedians  do  not 
caqilaiy  the  preposition  rt^l  before  a  vowel :  and  some 
other  general  lawa,  of  mater  importapoe  tbaa  tbea^i 
may  probably  be  feuno  b  loow  «f  bii.publioitioaa^ 
which  it  wiU  now  bo  aecctiBry  to  comDefaie  in  tbe 
order  of  time. 

1.  His  fir^t  attempts,  as  an  author,  consisted  of 
some  ononymoui  articles  in  Dr  Maty'n  Jtrricrr,  be- 
ginning with  a  part  of  Scliut/.'s  A-'uhi/lus,  June 
J 783,  Tracts  ii.  Brunck's  AtiitojAanes,  Jiily  1783, 
Tracts  iii. :  Mus.  Crit.  \\.  US;  written  in  a  day. 
In  Latin,  by  Sckifcr.  C/af#.  Jmiru.  V.  136.  We«> 
100*0  Htrmahnax,  April  1784*  IVweft  iv.  Hant- 
ingford's  Apofogyfor  hit  Mnvtlrtj^et,  Augii!:t  17ft4-, 
TraeU  \.   AamnI  ^ ike  LearaeiPig,  April  1 765, 


ftaifevt  D^,  wMilotteiiort«OlawaaiBHt>  fta» 

ley,  April  1 -KG,  7>flc/i  vli. 

8>  He  adiiiiJ  ^^ome  Scdes  to  an  edition  of  Xeoo- 
phon'i  Analii^iits,  published  by  Kicholson,  at  Cam- 
bridge. 4to  and  Svo.  nb6.  Tltcy  are  addresseJ 
Lfcttori  tt  quit  eriL 

S.  J'knt  Pameggrieal  EpittUi  to  Sir  Jokm  Htm* 
kbu,  6md.  Mas.  Ao^;.  Sept.  Oct.  1787.  TratUtM* 

4.  NoiHmfmtifUBmamdMlimmnSiuiam.  Ww, 
Oxf.  1790.   Written  in  17«7. 

5.  Letters  on  ihe  Three  ^Viir.'-nrs,  Grul.  Mag. 
Oct.  Dec.  178fi.  Teb.  April,  -^iay,  June,  Aug. 
1 7  -9.  Feb.  1790.  The  last  reprinted,  Tracit  xix. ; 
most  of  tbe  others  in  the  collection  of  Ltiten  to  Mr 
Arehdtaeon  Travi*,  in  answer  to  his  defence  of  the 
Tkrm  Heavenly  Witnetset,  Svo.  Load.  1790.  These 
lattaia  are  generally  considered,  by  ctitics  of  all 
poMiei^  at  finally  decisive  of  »  qaaeDoa»  wbich  had 
often  iMen  agitated  before,  Inl  Mver  ao  laaiaedly 
argued,  nor  00  tatitfactotily  dtaoBNad  la  aU  ill 

bearing.s, 

6.  In  the  Monthly  Reviev,  Robertson's  Etsay  om 
ihe  Parian  Chronide,  Jan.  178i>,  Tract*  xiiL;  satia- 
factorily  answering  the  principal  part  of  the  objee> 
tiona  aUMcd  opiaet  the  authenticity  of  that  mono* 
nent.  Edwaroi'e  edition  of  the  work  attributed  to 
Plutarch,  o»  Education,  July  179S,  Tract*  ui. 
Pajrne  Knight's  GreeJI:  Alphabet,  Jan.  1794,  TnMte 
xxiii.  Py bus's  Sovereign,  Dec  1800;  an  artideaf* 
fording  a  good  specimen  of  bis  talent  for  humour. 

7.  lie  is  suppo-scd  to  have  written  some  Remari* 
on  an  E*uiy  upon  the  ']  rans^uraiion,  but  never 
eatpready  acknowledged  them.    Tract*  zv. 

&  Ho  added  a  few  then  Aislet  to  Ibo  London 
edition  of  Hqpso't  Viigil,  8to.  179S;  fat  wUcb  hm 
made  an  agreement  with  the  booltscller  to  correct 
the  prcM:  but  he  complained  that  his  correctiona 
were  di!rei;arJr  d  ;  and  in  fact  several  hundred  errors, 
of  no  great  uiipur lance,  were  suffered  to  disfigure  it. 

9.  He  corrected  the  Greek  text  of  Aisc!  j  U15  for 
the  Glasgow  editions,  the  folio  of  1795,  and  the  two 
volumes  octavo,  primed  in  1794,  but  only  published 
London,  1806>  The  folio  it  aaid  to  bave  appeand 
turreptitioutly.  Then  are  neio  ibaa  two  bandrad 
original  corrections,  and  a  fliriber  OMBberof  paw^ca 
pointed  out  as  corrupt. 

10.  In  the  Morning  Chronicle  he  published,  at 
different  times,  a  variety  of  spirited  articles  of  a 
temporary  nature.  One  of  the  mo!.t  omusing  wot 
the  Nursery  Song  in  Greek  iambics,  ISlh  April 
I796  ;  called  A  Fragment  of  Soahociet,  and  signed 
"  S.  England,"  in  ridicule'  of  Iiciand'a  pvctimdc4 
dlKOvenee, 

11.  Jmitatiotu  of  Hcmee.   Sfirit  ^ Ot  JPaMie 
Journal*,  1797.    Ctatt.  Jour.  Iv.  97. 

1?.  The  first  four  plays  of  Euripides  appeared 
separately  at  difftjreiit  periods.  The  Ilecuhtt,  8ro, 
Loudon,  1797,  Cambridge,  1802,  with  a  Supplement 
and  additional  notes ;  which  were  aiso  publit-hed  i>epa* 
rately,  London,  1808-  Orettet,  London,  179S,  1811. 
Phoenium,  London,  1799,  IS11>  ikfedso.  Gam- 
bridge,  leot ;  London,  I81t.  Thtjbmr  tegoilMr, 
London,  1829. 

IS.  CoUatioK  of  the  Harleian  nanuscript  of  tlM 
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Odgttey  for  the  Grenville  Homer,  4to,  Oxford,  ISOO; 
'  with  soioe  sliort  note.    Reprinted,  Clasi.  Jour.  IX. 
li.  Of  the  Revitw     lVai^l<f*  Lucretiut,  id  the 
BHtkk  Critic  far  May  lM)l,  th«  ptiaeipal  put  ap. 
pain  to  be  f  ono&'«. 

15.  if  £dttf  ^Hed  J.  S.  Dawes,  Monthly  Mag. 
■JDac  180S I  oOMMiw  Qieak  ooofuuctionat  anlmiiting 
abo  an  inaceiuracy  of  Ida .  own  with  mpoct  to  • 
liiatnt,  pointed  out  by  Mr  C.  Falconer. 

16.  A  Letter  to  Frqfeuor  Dalxel,  dated  Sept. 
1S03  ;  Muf.  Crtt.  I.  p.  ^dfi;  in  answer  to  some  re- 
marka  published  in  the  ProleMor'n  CoUectaaea  Ma- 

Jora  ;  with  an  Epigrmn  la^actiDg  Hanaaui  isGnak 
and  in  Isiiigliiih. 

17.  HimM/ofM,  Edinburgh,  1808.  FONC 
cd  the  preas  for  the  Ant  volume. 

18.  Supplement  to  tome  Indices,  Tract*  xxxvi. 

19.  It  la  «cU  known  thiA  Poraoa  baatoirad  oo 
dcrable  pains  On  the  rettontMn  of  the  tni  of  th« 
Motel!'-  If  •  Ills  Supplfnirmls  were  added  to  the 
platcsi  en(^rived  by  the  .Suciciy  of  Antiquaries:  they 
alto  appear  among  bis  Tracts,  xxxvii.  In  Dr 
Clarke  a  Greek  Marblts,  8vo.  Cambridge,  1809,  we 
find  a  translation  of  this  inscription,  communicated 
to  the  editor  by  Pwaon,  and  printed  from  "  a  cor> 
rcetitf  emp  i*  Ua  ««n  beautiful  hand  writing but 

may  Mfll  Teoliire  to  apply  Porvon's  favourite  re> 
■IwkontlMiiMiiiity  of  tranpoaitioo,  and  to  read,  "  a 
CTitwted  in  his  own  wMaf^"  that  ii,  oa  the 
margin  of  Mr  Gough's  tranilatioit,  as  "paMialied  In 
Duanc't  Coins  :  for  the  whole  is  very  oegligently  per- 
formed ;  and  it  is  not  a  little  remarkable  that  this 
iranglaiion,  which  wa»  at  least  approved  by  Horson, 
is  decidedly  less  occurato  than  the  Latin  trantialion 
of  Heyne,  as  appears  from  ihe  investigation  of  the 
enchorial  ioscripiioD,  published  in  the  sixth  number 
of  the  Muteum  Crilicum. 

2a  A  faiicty  of  Porson's  fugitive  and  miaceila* 
neooa  piecaa  have  ceappearad  at  diflereot  time*  in 
the  Ctauieal  JournaL  Amkw eUtd falAc SeAdiatt 
on  Plato,  II.  619,  Tracts  axxvni.  7%a  Ejntaoh, 
III.  2SS;  more  correctly  than  in  the  Tracts,  but 
still  with  a  gross  error  lu  iha  puuctuution  of  tlie  last 
line,  which  stands,  in  a  manuscript  copy  of  his  own, 
Ti9»ri%',  H  H  r«;^/ffra  «iia%W  «i  this  readingj 

though  not  very  elegant,  is  at  least  more  defensible, 
than  to  nuke  9ia-/in  alone  signify  to  die,  and  a 
phrase  to  end  with  «  !  A  Charade  in  Latiu,  VII. 
Stf.  Some  Hoies  on  Mtdtylus.  VII.  4M.  VIII. 
IS,  181*  X.  114.  A  property  of  tit  Ibut  einpioyad 
in  tbe  47ch  propodlioa  of  the  first  book  of  Btttidt  p. 
401.    NoUt  on  ApoUonhtt  Bkoditu,  XVIJI.  570. 

21.  Adicrtaria,  8vo.  Cambridge,  1812.  Consist- 
iog  of  A'o^eJ!  on  the  Greek  PoetSi,  selected  from  his 
manuscripts,  and  arranged  by  Proiessor  Monk  and 
C.  J.  Bloomfield,  hi  A.  The  hrst  article  is  an  in- 
teresliog  Lecture  on  Euripides,  delivered  upon  his 
appointment  to  tbe  Greek  Professonbip  t  it  it  fot> 
lowed  by  a  few  miscellaneous  observiBttonab  aad  by 
ftlaiga  oolkctiun  of  .Vu/m  on  Atheoaaaa*  on  EnHpE* 
datrMlthe  J'l  agmcius  of  the  I'ragic  oni Coum'PotU, 
OO  Stobaeos^  and  on  a  variety  of  poets  of  miscella- 
neous deacnptiona.  The  tolume  was  rmrinted  at 
Anuterdam,  without  any  allaniliWj  but  tie  «|*'  of 
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the  foreififn  edition  has  never  been  permitted  itt 
Great  Britain. 

2'2.  'Tracts  and  Mitcdlancoits  Cnticucms,  collected 
and  orranf^i  d  by  the  Hev.  T.  Kidd,  M.  A.  8ff0. 
London,  1815.  Besides  the  artielet  already  no* 
ticcd  as  reprinted  in  this  volume,  there  are  a  fev 
itfote*  en  .Amer**  Mkeellaata  Cr^a,  not  before 
pabJiahed,  Non  sIL  Sane  aop|d«nentary  pages  of 
Simptidne  and  debet,  reprinted  by  Porson,  for  the 
use  of  his  friends*  atf  restored  by  Schweighitnser : 
the  want  of  this  leaf  of  the  manuscript  df  SimplU  ins 
had  given  rise  to  tbe  mistaken  aitsertinn  that.  Xcao' 

gion  waj  proclaimed  a  public  benefactor  at  the 
lympic  Games,  on  occawon  of  the  return  of  the 
ten  thousand.  There  arc  also  »amc  misoellancoua 
Notes  on  Athenaeus,  Menander,  and  Philemoo,  Ari^ 
tides,  Pausanias,  and  tbe  lexicograpben^  and  aont 
Indkn  of  authoia  quoted  by  Scholiaatiu 

98.  N«Ul«  in  AriHophanem,  quibtt*  Plotnm  eo. 
moediam  adjecit  P.  I'.  Di)brcc,  Srn.  Cambridge,  1820. 

21.  Ga.sford  Lectiones  I'Jatoiiicae.  .Accedunt 
R.  Poraoni  Solae  ad  Paiuaniam,  8vo.  Oxford,  IBSQl 
25.  Pholii  Lexicon,  8vo.  Cambridge,  1822. 
To  attempt  to  torm  a  just  estimate  of  the  merit 
of  such  a  man  as  Porson,  without  servilely  following 
tbe  dictates  of  common  litme,  or  blindly  adopting  the 
opinions  of  othera,  is  a  task  of  no  amali  difieultyt 
even  to  one  who  had  the  advaatitgo  of  hi*  penooal 
acquaintance  for  the  k$t  tuvnty  yawi  of  «■  life 
But  it  may  safely  be  conceded  (o  common  finno  and 
to  p.irtial  friendship,  that  hc  was  one  of  the  greatest 
men,  and  the  very  greatest  critic,  of  his  own  or  of 
any  other  age.  "  Nothing  came  ami«»,''  tnys  .Mr 
Weston,  "  to  his  memory.  He  would  set  u  child 
right  in  liis  twopenny  table  book,  repeat  tlie  whole  of 
tli«  moral  tale  of  tbe  Dean  of  Badajot,  a  page  of 
Athenaeus  on  cups,  or  of  EqMatbius  on  Homer, 
even  dwunh  be  did  eveiy  thiof  to  impair  hie  aMntal 
ftcdticB.  It  Cttoct,  boii«fer>  be  denied,  tbatibn 
ulenta,  and  erco  the  industry,  that  he  potsessed, 
might  have  made  bin  a  much  greater  man,  had  they 
been  employed  in  some  other  department  of  huinan 
intellect.  He  might  prolaUy  ha»c  been  as  great  a 
statesman  or  as  great  a  general  as  hc  n  iu^  a  scholar, 
and  ia  tiieie  capacities  his  acquirements  would  have 
affected  the  interests  of  a  much  greater  multitude  of 
hiii  iiellow  creature**  than  can  ever  be  benefited  by 
the  fruits  of  his  nndition;  and  ho  might  fO$Mfy 
llatn  gained  mora  popularity  ea  an  orator  or  a  poet* 
than  hia  icfined  invcat^gatiuna  of  grammar  and  pro- 
iodjr  oonld  ever  proenia  bun,  dlbonph  it  ia  npt  by 
any  means  eeftain  tliat  his  fancy  and  inTention  could 

have  been  rendered  by  ary  cii'tivrli^.n  at  I  :i;r:ji,t- 
rable  tu  luu  memory  and  acuui-tiis.  lar  as 

regards  the  posKCSsion  ut  a  cumbinaticii  i  i  tl  i  facul- 
ties which  be  did  cultivate,  he  appeacj  to  have  been 
decidedly  the  most  sucoestful  of  any  man  on  record 
in  tbe  same  department.  On  the  other  band,  it  must 
be  Jliniitted  that  the  subjects  of  liia  pursuits  were  in 
ifanir  nature  incapable  of  raising  a  man  to  tbe  first 
sank  among  the  permanent  bcontcton  of  the  human 
race ;  and,  if  we  calmly.  COMlder  the  i 
jects  of  prosody  and  metre*  It  «0I  appM 
fiiirto ■bov.lbn diaeovcrer of  tbe  prgaodiacnl fuhis 
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FOR 


IVmofk  adopted  by  the  ancient  poets  in  their  inelodrameA 
^  w^^and  choriuet,  to  rank  so  very  high  among  the  lumi- 
aarics  ofaa  age,  ■iMlyM  to  look  domt.  with  so  much 
eoBMnpt  m  wm  MCutoiMd  to  do^  cm  tiie  cha* 
racter  of  a  modern  Dieu  de  la  dante,  notwithMuduwl 
that  bo  thought  himself  the  third  great  nan  of  Ml 
day,  with  Voltaire  and  the  King  of  Pru-isia,  for  hav- 
ing given  soul  and  sentiment  to  tlie  measures  and 
movements  of  the  choric  representations  of  tiic  pre- 
■eot  timea.  Amoog  the  taienu  of  Porson,  however, 
wUcb  iPBf e  to  far  auperior  to  the  imporunce  of  the 
ol^acta  OB  wUdt  thej  wen  onplovoii,  we  ought  not* 
per(w|M,  to  consider  Ilk  naMurkable  atrength  of  ne> 
mory  as  the  most  to  be  envied,  since  many  persons 
wlio  have  been  post-essed  of  singiilar  and  almost  rai- 
rsculous,  not  to  say  tnorhid,  tncmorie?,  have  been  but 
little  distinguiihed  by  any  other  faculty ;  aad  it  ap> 
pears  to  be  possible  that  a  memory  may  in  iuelf  be 
awD  too  Ktentife  for  real  practical  utility^  at  if  of 
too  micimcopie  •  nature ;  and  tt  aanna  to  be  by  • 
wiae  and  berwvolcnti  though  bj  m  nnno  an  obvioiis 
arrangement  of  a  CroatiTe  Prorid  (hat  a  ceifuu 
degree  of  oblivion  1>ecotTi  ;  =  n  ir.  n-t  useful  inttrumcnt 
in  the  advoncemcnt  of  human  Knowledge,  enabling 
us  reailily  to  look  back  on  the  [jrorniiient  features 
only  of  various  objects  and  occurrence  si,  and  to  class 
tfacn  and  reason  unon  them,  by  the  help  of  this  in- 
votUDlary  kind  of  ahatnction  and  geiteraliialioii. 
with  heomparably  greator  ftdlily  than  wo  ooold  do, 
if  ye  retained  the  whole  detail  of  what  had  been  once 
but  slightly  impressed  on  our  minds.  It  is  thus,  for 
example,  in  |i!;v- :hat  the  expt  rienceJ  practitioner 
k'arni  at  length  to  despise  the  reiation  of  individual 
symptoms,  and  particular  cases,  on  which  alone  the 
empiric  insists,  and  to  feel  the  value  of  the  Hippo* 
eratic  system  of  "  attending  more  to  the  prognostic 
than  the  diagnostic  feature*  of  diaeaae whidi,  to  A 
younger  student,  appean  to  be  perTeot  nnbeoQftjr* 
And  It  is  perhaps  for  some  simil  ir  ri  [i  i  i  tSat  many 
persons,  besiilts  Barnes,  "  of  happy  tueniory,"  have 
imd  to  wait  long  in  darkness  for  "  the  day  of  judg- 
ment." But  it  aaust  bo  repeated,  that  Forson'a 
judgmeilt  ani  anileDea  were  really  almost  pun. 
mouat  to  hia  ■niimn7»  and  with  the  aoditioa  of  tfaeie 
fteultiaai  hit  nfmory  nalunlly  rendered  Uu  oepeUo 
of  much  that  would  have  been  impoiaible  without  it. 

The  reapect  that  k  JiHtJy  doe  to  classical  learning 
has  frequently  been  exaggerated  in  this  country, 
partly,  perhap*,  on  account  of  the  awe  which  is  oatu* 
rally  entertained,  by  an  ingenuous  mind,  for  it*  in- 
structors in  the  earliest  studies,  by  which  it  is  ad- 
Tanoed towards  maturity:  and claesicalletrabg  hav- 
mg  neat  wisely  been  placed  by  oar  ODoaMora  the 
fofoaieat,  in  the  eider  of  a  lib««l  education,  wbiefa  n 
moat  commonly  adopted  in  Great  Britain,  a  personal 
a*  wtM  as  a  general  respect  lias  been  involuntarily 
paid  to  the  characters  of  the  individuals  concerned, 
and  to  the  dignity  of  all  those  who  are  engaged  in  si- 
milar occupatious ;  besides  that,  the  means  being,  by 
a  most  frequent  inattention  of  the  human  miodi  eoo* 
ibnnded  with  the  end  for  which  they  are  aought»  lb* 
worda  and  ayllablea,  and  tho  ptanaa*  and  meaMms 
of'tKe  Greek  and  Latin  aalbors  have  been  often  the 
almost  frivolon;  o  ;  <  jfiation  of  a  valuable  life,  instead 
of  tliat  ot  a  few  of  tiie  years  of  boyhood,  which  it 


was  intended  to  devote  to  them,  and  which  could  Aim 
not  have  been  so  well  engaged  in  any  other  way.  It 
is,  howevef,  wholly  uiijust  to  stigmatize  the  study  of 
the  cUMioa«  and  of  languages  in  general,  as  being 
confined  to  words  instead  of  things :  for  it  is  utterly 
tmpoMible  that  words  can  be  learned,  without  the  ac- 
quisition of  a  consi'deruhle  degree  of  knowledge  of 
the  things  to  which  they  relate,  and  of  the  hiftorical 
iacis  which  they  have  been  employed  to  express^ 
and  without  an  involuntary  DBodeliiog  of  the  ■"'H  to 
the  elegance  and  elevation  of  aentinent,  which  peiw  • 
vado  the  werka  of  those  authors  who  are  habitually 
put  mtO  the  hands  of  boys  in  the  course  of  their  ele- 
mentary studies:  an  acquirement  which  is  of  still 
greater  value  to  the  orator  and  the  sutesman,  than 
tlie  command  of  language,  and  facility  of  expression, 
and  beauty  of  imagery,  and  power  of  reasoning, 
which  he  derives  from  a  perfect  familiarity  with  tte 
great  masters  of  antiquity.  But  granting  all  the  te- 
apeetthat  can  possibly  be  claaned,  for  ancient  fiten- 
iWtt  V0  cannot  but  lament  that  such  a  man  as  Por« 
aon  ihoutd  have  lived  and  laboured  for  nearly  half  a 
century,  ind  yet  have  left  little  or  t  il  u^  to  the 
world  liiftL  was  truly  and  originally  his  own. 

Alter  the  full  admission  of  the  very  high  rank 
which  is  due  to  the  comparative  nerila  of  Pbnon'a 
talents  and  acquirements,  it  may  be  thought  ahnoat 
i(Ue«  if  not  iondiou^  to  dwell  on  any  trifling  excep- 
tiona  to  theb-  magnitodo.  But  it  i*.  in  fact,  of  high 
importance  to  tlie  progress  of  human  knowledge  to 
be  aware  of  the  degree  in  vWiich  the  first  of  mankind 
are  liable  to  error.  The  admission  of  the  few  errors 
of  Newton  himself  is  at  least  of  as  much  importance 
to  his  followers  in  science,  as  the  history  of  the  pro- 
grc^s  of  hia  real  ditcoverieai  and  k  is  with  icmon 
that  the  detectioB  of  an  error  in  audi  a  man  h  eon- 
•idefed  aa  nlmoit  paramount  to  the  establishment 
of  a  new  fact.  The  English  critics  have  bctn  re- 
proarlitd,  and  not  wiiliont  some  foundation,  as  pay* 
n.g  lou  servile  *  dvlcrcucc  to  I'onon's  opinions,  and 
It  seems  to  Imve  been  very  generally  believed  among 
them,  that  it  was  scarcely  posaible  for  buttlO  «vw«««nij 
an  error  or  an  oversight. 

Although  Penoo  waa  in  many  reapect*  irregular, 
and  often  idle,  or  even  intemperate,  yd  what  he  did 
perform  as  a  critic  may  be  allowed  to  leave  a  large 
balance,  at  the  end  of  hi-  life,  in  favour  of  his  gene- 
ral industry,  when  compared  with  that  of  mostof  hia 
Guunirymeit.  It  has  indeed  been  asserted,  and  per> 
haps  with  truth  (filmaiiMl  JoMmo/,  XLL%  thtt 
"  with  things  Poraon  appean  to  iiave  powemcil  bnt 
n  very  tnconsidemhlo  acquaintance,  and  not  a  trace 
i*t»  bofound  amidst  his  writings  of  that  combina- 
tion of  ttniversai  encyclopaediacal  knowlcilge  with 
language  learning,  which  i»  so  uhundantly  found  in 
the  DiiHTtotion  on  I'haiat  u,  and  (he  countless  pages 
of  .Scaligcr,  Salmasius,  and  Casaubon."  Certainly, 
however,  neither  Salmasiui  nor  Casnobon,  with  all 
their  learning,  mttchleat  Scaliger,  with  all  hn  indaa* 
try  and  parade^  nor  cfen  Bentley  himself,  with  aR 
bia  talent  and  aentanesa,  was  at  all  comparable  to 
PorsOD  in  his  own  department,  that  is,  MSaOUBd 
and  accurate  and  refined  Greek  critic. 

Hut  it  ni  J  1  tu  confessed,  that  at  Cambridge,  even 
although  Porsoa  had  raaolvcd  to  make  the  claa>i«* 
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bit  principal  ntuAj.  tni  aMMogb  lli«m  ImkI  not  yet 
'bMD  many  instancet  ofttnior  iii«iigliM|»  who  were 
■ho  senior  mediaUiM^  kimtcucolr  Mvoliblefbta 
man,  wid)  hit  nadeairida  abfllHea,  to  b«  only  tba 

twenty  <ir»t  of  hii  year  in  mathematics.  Among  the 
literary  objecta,  al»o,  which  afterw  ards  engaged  hit 
attention,  he  might  caiiily  liavc  found  time  for  ihe 
•tudy  of  aooie  of  the  modern  languages,  and  he 
■light  hare  deriTcd  essential  benefit  from  it  on  many 
occaaiona  of  critical  reaearch.  He  had,  indeed,  read 
•good  deal  of  French,  but  very  little  Italian :  he  had 
tbMti  tbe  AngtaMXOB»lnit  be  luiew  nothing  of  the 
lgiidicddUceM«rdieMordiorEtnrope,in  which  it 
is  preaenred  ilaaoit  eutlfet  and  he  waa  wholly  unae* 
quainted  with  Oriental  Hteratote.  Be  might  have 
profited  materially  by  some  of  these  studies,  in  de* 
riWng  from  them  a  clearer  conception  of  the  distinc- 
tionB  of  ilic  iL'i--.t:?  tliLir,  he  r-i?cnis  to  have  possessed, 
and  lie  might  have  enlightened  us  in  no  small  degree, 
with  respect  to  the  history  of  langoagfi  and  of  na- 
ttoos,  by  such  etymological  investigations,  as  his 
prehensive  mind,  thus  employed,  would  ha?e 
*  hioi  jMcdiiBrly  capable  «f  punoing  with 


It  has  been  candidly  and  very  tniTy  edadtMd  hf  • 
riral  critic  in  Germany,  that  Porson  cotnnaitled  few* 

er  errors  than  almost  any  other  pcr*on  ;  but  it  Is 
right  10  be  aware  thai  he  has  now  and  then  comrait- 
tcdsomo  err.;  r-,  lvco  where  he  would  have  been  ex- 
pected to  be  the  most  correct.  There  is,  for  exam- 
pie,  a  very  strange  oversight  in  one  of  the  criticisms 
contained  in  his  early  review  of  Weston's  Heme' 
irfaaaaag,  which  implies  a  palpable  blander  with  re* 
apectto  the  gender  of  a  participle,  Zuciii /uTfeS«tt%/Gt 
wt^nfiq;  Aa^Nf  si  UKki,  *  tbo  -cap  of  purple  glass, 
which  meatund  the  Aegnnt  «he ;"  and  even  in  a 
snbsequent  eorrectton  of  the  same  passage,  publish- 
ed in  his  j1doers::ri.i,  Ir.:  hi'  changed  the  gender  of 
an  adjective  in  □  ay  (bat  la  at  leaat  very  unusual,  if 
not  wholly  wiih  example,  /i-r.-tl*  ^juyra.  A 
mere  omission,  in  a  criticnm  on  another  author, 
would  scarcely  be  called  an  error  in  an  ordinary  per- 
■00}  bnt  ia  racfa  a  critic  as  Poreon,  it  is  very  remaHc- 
•Ue  tbit  be  riiooid  have  neglcctad  to  notice,  in  his 
caialogae  of  the  Error*  of  Le  Ckn,  omitted  bf 
Bcatley  {.Adv.  p.  391 ),  the' grossest  of  all  Le  Clere^ 
blunders,  which  ia  the  quotation  of  the  word  Hypo- 
pkauli,  or  temihibawtit,  from  Pollux,  with  the 
translation  Sarttt^ntt,  or  frying  pans  :  «I  lie  lie  real 
text  of  Pollux  stmply  and  plainly  states  that  the 
J'egatm'iii,  or  /r  t:  .:t.  jilonJ,  in  the  HippoCnmaj  of 
ii€nan<Ur,  in  a  tcmtbarbarm*  woho.  Tbfse  instan- 
CM*  iriiich  have  occurred  in  a  very  cursory  perusal  of 
aaDooT  Poiaoo's  wonlts,  woaM  certainly  not  deserve 
to  Iw  nelioed,  in  •  general  dutch  of  mi  character, 
nroAenriw  tbn  oa  eseepilom  to  Mi  perfect  b- 
IhlnMfty. 


It  can  scarce' r  be  ronsidcred  a? 


nn  iiTitiO 


rfbet-on 


in  the  consiitutiun  o(  Person's  mind,  tliat  l.c  wd.iitt'<i 
tlmt  amiable  vanity,  which  is  gratified  by  the  appro- 
'  ballon  even  of  the  mo«t  inconsiderable,  and  which 
delights  to  choose  for  its  objects  the  most  innocent 
and  the  moat  helpless  of  those  who  are  casually  pre- 
sent in  society.  It  has  been  observed  ibat  be  would 
R  take  ptan  {  and  when  bo  iraa  toM 
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that  somebody  had  called  him  a  giant  in  Itleratare,  ftamn 
he  remarked,  that  a  man  bad  no  lidlt  to  tdl  the  ^  • 
height  of  that  which  ho  could  not  BWMUto.  InAeLs^T^SL 
hairiDg  Icaraed  "  to  know  how  Ifttle  can  he  %oow«,**  ^  ^  ~ 
it  iinBt  mrprising  that !  '  f  i     h'mself  "  without  a 
■eeond,  and  without  a  judj^L  ,  '  and  iliat  he  wasunwilU 
ing  to  alTect  a  community  of  sentiment,  and  an  inter- 
change of  approbation  with  those  whose  acquirements 
and  opinii^ns  he  felt  that  he  hud  a  right  to  despise. 
It  might  have  been  wiser,  in  some  instance*,  to  coo* 
ceal  this  fifding;  hot,  on  the  other  hand,  he  hadpci^ 
bapa  oeciatea  mt  aaasething  of  the  ^it  of  rctitaU 
ing  into  bb  cODOGioai  dignity,  from  hfa  defie^oey  ns^ 
draw  ganaml  poven  of  cphenMral  conversation, 
whicll  are  so  vahiabte  fh  Inlxed  soeietiee :  for,  with  all 
hb  learning  and  all  hia  memory,  he  was  by  no  means  ' 
prominent  ajs  a  talker.    He  had  neither  the  inclina- 
tion nor  the  qualifications  to  be  a  fascinating  story 
teller,  or  to  become  habitually  a  parasite  at  the  ta- 
bles of  the  affluent :  bat  be  was  the  delight  of  a  li- 
mited circle  of  chosen  friends,  poaseising  talent' 
enough  to  appreciate  his  meriu,  IM 10  prau  kgf  tbo: 
information  that  be  afbrdcd  theai. 

There  has  not  yet  beeatUfe  of  FdMraon  Aat  baa 
eaiHoelod  aU  the  particulars  that  would  deserve  to  be 
rocoidad  by  a  bi<^rBpi>«r,  who  nndertook  the  task 
on  an  extensive  tcalu  ;  but  of  detached  documents 
there  is  no  deficiency.  Wt  Kldd  has  pointed  out  al- 
most  every  work  in  which  hi«  name  has  been  men- 
tioned :  the  most  material  articles  relating  to  him 
wOl  be  enumerated  here. 

Morning  Chronicle,  6th  October  1808.  A  ihorl 
Account  of  the  late  Mr  Richard  Porson,  teith  tome 
fgrtrndan  relative  tokit  extraar^Harytalaitt  I  Qy- 
an  niniNr  of  great  genius  (the  Ret.  8.  Wcaton), 
Mijxsri  srdavsMi  niftMi,  Look  for  nothing  bqroad  hfan. 
8.  Lond.  1808.  Jtepablished,  with  some  additrons, 
under  the  litte  of  Porjon/ann,  or  Scrapt  Jrom  Par- 
sons rich  feait,  8.  Lond.  1814.  BloomfitId'»  Sapphic 
Ode,  Class.  Jourrt.  I.  1.    ^iomf  ano?- /  !ambiett 

r.  81.  Sale  of  ki*  Library,  p.  ^^i^enaeiMr, 
V.  426,  531,  V.  55.  CUut.  Joum.  W.  iSS.  Sa- 
vage'* Ltharian,  I.  274.  Gentleman'*  Maeatrntt 
LXXVIII.  MonihJu  Magatine.  Dr  Adam  Clark^t 
^ai'iotfasu  Ctat*.  Jmtnu  II,  TSOi.  Ctnapondaut 
^irakffiManiEtr,  8.  Land.  I81S.  Grral 
laph,  Clou.  Journ.  XXIII.  179;  making  Porsonum 
equal  to  Newtftntis.  Aikin's  Genrral  Biography,  X. 
4.  I.ond.  1S15.  Kidd's  Imprrfe  f  O^^iHnt.  Tractt^ 
1815.  Chalmers's  Biographitel  Ln.  tionarxf,  XXV. 
Lond.  IfiUi.  ;  J    ;  ) 

PORTUGAL.— This  kingdom,  the  origin  of  whose 
name  is  discussed  in  tlie  Encydopadia,  had  different 
limits  assigned  to  it  by  the  Romans,  who  possessed 
it  ander  the  name  of  Lusitania.  Its  northern  boon* 
daiT  waa  iho  river  Douro»  wUbt  cailward  it  at* 
tended  oner  a  large  part  of  Leon  and  Caalileb  Iia 
line  of  demarcation  pasf>ed  from  the  bridge  of  Arzo- 
bispo  to  the  eastward  of  Talavera,  extended  to 
manacas  on  the  Douro,  and  included  within  its 
bounds  the  citi«»  of  &lnmanca,  Truxillo,  Coria, 
Mcrida,  ond  Avtia,  and  the  SL-veral  micrmediate 
towns  and  villages.  When  the  northern  tribes  pene- 
trated to  the  peninsula,  and  gained  the  mastery  of 
Liiahania  atiU  retained  the  aaoe  Baiiie,.aM  n. 
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\'ittiitg*l.  brancb  of  thc'Sucvi,  having  esUbliihetl  therotelves 
'^r'la  it,  Hiadc  Braga  the  capital  of  their  government. 
Though  under  the  Moort,  the  name*  of  many  cities, 
tonrnt,  rivers,  and  mountains,  received  the  oomcn- 
clature  of  that  people,  yet  tiie  whole  country  retain- 
ed the  iloman  title  till  the  more  modern  nanae  of 
Portugal  was  bcston-ed  upon  it. 

The  present  kingdom  of  Portugal  is  bounded  on 
the  nortn  by  the  Sp.inii>h  province  of  Galicia,  on  tlio 
cast  by  the  several  provinces  of  Leon,  Eslremadura, 
and  Andalu-sia,  and  on  the  south  and  west  by  tbo 
Atlantic  Ocean.  It  has  the  figure  of  a  parallelogram, 
with  its  longest  side  from  north  to  south  ;  extending 
fiom  37°  3'  to  4S°  112'  north  latitude,  and  from  6" 
15'  to  8°  55'  west  longitudo  from  Greenwich.  Its 
extent  is  estimated,  following  the  map  of  Lopez,  at 
34:)7  square  leagues,  or  about  22.765.000  English 
acres.  The  divisions  of  Portugal,  like  those  of  most 
of  the  other  kingdoms  of  Europe,  liavc  been  derived 
rather  from  feudal  possessions  ttiau  from  any  other 
cause,  and  'hough  they  have  produced  great  inequa- 
lities in  their  extent,  in  their  relative  and  absolute  po- 
pulation, and  in  their  terlility  and  wealth,  there  is 
DO  reason  to  expect  any  alteration  in  them  ;  they  are 
as  followt,  according  to  Anttlion,  viz. 


Pioviitccs. 


Entri-  Oucro  e  Minho 
Tras  los  Montcs  - 
La  Beyra 
Estremadura 
\lemtcjo 
Algarve 
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1.927.040 
1.007.760 

1.950'.880 
5.450.8S(i 
5.848.S2Gjl 
l.53()  000 
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p    .  The  population  here  given  is  the  result  of  the  last 

actual  census,  which  was  taken  in  the  year  1798,  by 
order  of  the  late  queen.  The  enumeration  then 
made  was  of  the  number  of  families,  which,  being 
multiplied  by  five,  gives  the  etatc  of  the  population 
here  expressed.  Notwithstanding  tlic  desolating 
war  which- has  since  occurred,  and  which  mutt,  for  a 
time,  and  within  certain  districts,  have  lessened  the 
population,  the  best  native  authorities  contend,  that, 
during  the  last  twenty  years,  the  increase  has  bc«n 
gradual,  and  that  the  number  of  inhabitanta  now  is 
nearly  equal  to  that  census. 

Portugal  may  then  be  considered  a  well  peopled 
country ;  as  compared  with  .Spain,  the  density  of 
population  is  as  3  to  2,  and  ai  compared  with  Scot- 
land, which  is  of  nearly  the  same  extent,  it  is  almost 
double.  If  the  whole  of  Portugal  were  as  thickly 
settled  as  the  province  of  Entre  Ducro  o  Minho,  the 
number  of  souls  would  amount  to  10,700,000 ; 
wherca*,  if  the  whoft  had  no  greater  density  than 
that  of  Alerotejo,  they  would  not  exceed  1,480,000. 


An  ingenious  writer,  in  comparing  the  present  po-  PoituciL 
pulation  of  the  kingdom  with  its  stale  in  the  ftfteeDtfa  v^k,..^ 
century,  remarks  that,  "  in  the  provinces  where 
commerce  flourishes  the  inhabitants  have  increased ; 
where  they  subsist  by  the  fisheries  they  hove  dimi- 
nished ;  and  where  both  commerce  and  the  fisheries 
exist,  the  increase  has  been  only  in  proportion  to 
the  quantum  of  commerce."  ' 

The  face  of  tite  country  is  generally  mountainous,  gf,],, 
divided  into  ridges  by  deep  chasms,  through  whidi  Country  tsd 
rapid  torrents  rush,  in  the  rainy  seasons ;  but  which, 
in  times  of  drought,  scarcely  afford  sufficient  sup- 
plies of  water  fur  the  wants  of  the  inhabitants  and 
their  cattle.  Tliis  irregular  surface  of  the  couotrj 
is  very  unfavourable  to  intercourse  between  the  dif- 
ferent province*.  The  expence  of  constructing  roade 
and  bridges  in  such  a  country  is  loo  great  to  be  borne 
by  its  inhabitants.  Hence,  there  is  scarcely  any  con- 
veyance cither  for  goods  or  passengers  by  wheel  car- 
riages. Altliough,  in  the  northern  parts  of  the  king« 
dom,  there  arc  some  bridges  of  very  ancient  erec- 
tion, yet  in  the  south  scarcely  any  are  to  be  found. 
The  roads,  too,  in  the  north  are,  in  some  few 
stances,  tolerably  good.  The  merchants  of  Oporto 
have  constructed  a  road  to  Lamego  for  the  convej- 
auce  of  their  wines,  and  are  still  extending  it.  A 
good  coad  has  been  formed  to  Mafra,  and  the  Go« 
vernmcot  has  been  occupied  in  making  one  to  Coim* 
bra.  In  the  southern  provinces  no  such  eiforts  have 
been  made ;  but  the  road  from  Mcttuia  lo  Beja,  origi- 
nally conttructed  by  the  Uomans,  has  been  reccnUj 
repaired.  At  present  none  are  likely  to  be  commenc- 
ed, so  that  the  inconveniences  of  travelling  arc  per- 
hap.<  greater  than  in  any  other  part  of  Europe. 

The  state  of  agriculture  was  till  lately  very  bad  ;  Agricukotc.' 
and  though  much  of  the  soil  is  naturally  fertile,  and 
the  climate  highly  favourable  to  the  production  of 
all  the  nicessaries  of  life,  yet  Portugal  did  not 
raise  more  corn  tlmn  was  sufficient  fur  one  third  of 
its  annual  consumption ;  and  though  animal  food 
can  scarcely  be  deemed  an  tirtielc  of  general  sus- 
tenance, its  own  lands  did  not  pasture  cattle  sufficient 
for  the  scanty  demand  of  the  inhabitants.  When 
cultivated  with  care,  the  soil  produces  abundant  crops 
of  wheat,  barley,  maize,  and  rice ;  besides  which,  it 
yieldi  hemp  and  flax  of  excellent  quality.   Some  im< 
pruvement*  in  hurbandry  have,  however,  begun  to 
appear.    The  cultivation  of  potatoes  has  been  in- 
troduced, and,  on  the  mure  elevated  parts  of  the 
country,  with  great  success.    They  have  extend- 
ed rapidly,  and  form  already  so  large  a  part  of  the 
sustenance  of  the  inhabitants,  that  the  exportation 
of  flour  from  the  United  States  of  America  haa 
nearly  ceased  ;  and  the  small  quantity  of  corn  now 
required  is  drawn  from  the  northern  parts  of  Europe, 
or  from  the  Cape  de  Verd  Islamls. 

The  attention  of  the  Portuguese  husbandmen  ie 
principally  directed  to  the  production  of  those  ar- 
ticles which  find  their  most  ready  vent  in  foreign 
countries,  or  which  are  raised  with  the  least  la- 
bour.   Of  the  first  sort  is  their  nine,  chiefly  in  the 
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 j  pravince*<    The  quintily  uiually  made  it 

'iboat  tOfiOO  pipn  of  tta,  and  fifBt  «C 

wMie.  or  the  ftrawr  abwl  OM  hilf  is  mt  M 

l-.n^land,  about  one  eighth  to  lh«  other  |pMlB 
Dortbern  Europe,  and  the  remainder  to  Brastl.  Not 
more  than  one  sixth  part  of  the  white  wine  i&  ex- 
ported to  all  the  countries  of  Europe  ;  iliu  rest  i« 
either  Mist  to  Bra/.il  or  cnnsumeci  at  lioim  ;  ln;i, 
in  general,  the  nativ«it  drink  wine  ot  a  quality  iu,c  iti- 
fenor  to  any  that  could  find  a  vent  in  torci^n  mar- 
keta.  llie  productions  that  require  but  Itulc  !«• 
lNMtr»  ndl  as  fditanuts,  almonds,  oranges,  lemons, 
and  ckrons,  are  praliawly  raiaed;  and,  with  the 
oniona  and  garlic,  fona  iw'MDall  proportion  of  the 
aliment  of  the  inhabitant*.  Oltf  e  Itaai  at»  plailttfd» 
and  the  oil  expressed  from  their  ftuit  fbnaa  aa  im- 
portaot  article  of  sustenance  ;  anil  tlu)u^'h  not  of  a 
quality  or  flavour  that  is  reliKlicd  for  llie  table  in  fo- 
reign countriw,  ii  i,  j  cnnsiderabli' arlicie  of  export ; 
being  uaed  by  the  woollen  manufacturers  of  Eng- 
land, H^Omi  and  Gamanf*  in  their  raqMctlwa 
Aperatkma. 

The  sea  ooaats  of  Portugal  abound  with  exeel- 
leiA  SA,  eneeiallv  with  Tuimya  and  SardiniM,  and 
tbwj;  aa  welt  a*  the  rivera,  afitard  bedi  oeonpatian 

and  food  to  a  great  portion  of  the  inhabitants ;  bat 
the  supply  from  them  is  inadequate  to  the  wanta  of 
the  population,  whose  corisumptioti  of  that  kind  of 
diet,  from  their  adherence  to  tiie  fasts  prescribed  by 
the  Catholic  religion,  is  very  great:  requiring;  nn 
annual  importation  of  sAhed  tith,  which  is  furnished 
by  the  ICnglitli  and  Americans,  from  the  banks  of 
Newfoundland,  and  by  the  Sweden,  Norwegian!),  and 
Dutch. 

The  anaaftctoriaa  of  Portugal  are  in  a.veiy  Ian- 
guid  stale.  With  the  excaptlee  oTthe  lomr  dama 

of  people,  who  oro  clothed  with  their  domeaiic  ma- 
nufacturrK,  or  will)  iho  skins  of  their  sheep,  nearly 
ill!  'J  1(1  10  f  t  [lie  nation  raay  be  said  to  be  furuisliej 
mtii  ifieir  upparel  (rotn  Knj^laod,  Holland,  atid  (icr- 
many.  The  few  manufactureB  of  Portugal  arc  liiojc 
of  cotton,  at  Alcobasa  and  Tomar;  of  linens,  at 
Guimarens,  on  the  Ave;  of  glaaa,  at  Leyria;  and  of 
wooUan  oiuthai  at  Guarda.  The  best  goods  that  are 
nada  in  Um  Ungdom,  as  compared  with  those  of 
athir  eonwtrfai^  ava  dw  canbiio,  aiurtiag  aad  taUa 
Itnena,  and  lawiag  ibraada.  In  Lldbon  ara  laada 
some  silks,  hats,  and  atlver  and  plated  warea.  A 
bte  mott  superb  service  of  plate,  presented  to  the 
Duke  of  Wellington,  made  wholly  by  natives,  shows 
tliat  they  are  not  dcticicDt  in  la&tc  in  the  goldsmith's 
an. 

The  mineral  riches  of  Portugal  have  been  much 
neglected.  There  are  minca  of  tin  which  were  for- 
■ailj  woriwd  ta  eoosiderable  exiaa*,  and  aMcb  pio- 
fit,  but  ara  apir  abandoned.  BaMdea  Ihaae*  tbaaa  ai* 


aopoly  which,  till  that  event,  was 
noct  rigidly  maintained*  Instead  of  being  the 
fiotnt  in  which  bath  tba  vania  aad  tfae  produce  «f 
tha  eeloaiai  na^  and  vara  aschaafed,  iha  iai- 
pene  have  been  eonfined  ta  wliat  tha  pareot  itata 

ha»  required  for  its  cor.stimplion ;  and  the  exports 
have  bten  restricted  to  the  wines,  oil,  and  fruits, 
■.slin  h  were  sold  to  purchase  the  corn  and  other 
jsusteiiance  required  to  feed  the  |)eople,  and  pro- 
cure clothing  from  England  and  Holland.  The 
sugar,  cotton,  and  other  productions  of  Brazil,  are 
carried  direct  to  the  places  of  consumption ;  and  front 
the  same  places  tJw  Brasiliana  obtain  their  suppltM  ' 
of  European  coannodilice,  without  the  intervention 
af  Foitagal.  Na«t  t*  winc  and  fruiia  tba  chief  av 
peirt  ffooi  Parlttgal  ia  the  bay  salt,  made  fnm  tea 
water,  by  natur.il  evaporation,  at  St  Ubr  Thn  vewets 
which  bring  malted  fi^h  usually  take  a  part  of  their 
returns  in  tliis  article.  Neur  live  hundred  vessels 
are  annually  loaded  with  tail,  at  bi  bitm,  and  the 
quantity  exported  ia  about  100,000  tons.  Of  late 
years  wool  has  been  transported  to  Kogtand ;  to  one 

J ear  nearly  one  million  pounda  weight;  but  a  tax 
lid  OB  that  commodity  here  haa  opciaiad  naarJjr  t* 
aadada  that  of  a  coarse  quahty  from  oar  marfceta. 

The  government  of  Portoaal  was  a  monarchy) 
of  the  most  absolute  kind.  The  aeveral  Boards  or  sail 
Council*,  which  carried  on  the  administration,  had 
no  check  or  e^ en  voice  in  tlie  measures  ilia t  were 
adopted,  but  obeyed  the  orders  of  the  King  impli- 
citly ;  and  it  i*  generally  understood,  that  ia  no 
Court  did  corruption  and  favoritism  abound  to  an 
equal  extent.  The  laws  were  a  moat  incoherent 
mass,  without  fixed  principlea  or  r^gulariqr;  and 
tha  administration  of  them,  whellier  by  supafinr. 
or  inferior  judges,  was  perverted  by  bribery,  w  m 
to  favour  tlia  pmpaiea  «f  oppimiinm  raibar  tlun  of 
justice. 

The  re  ligion  of  the  kingdom  is  the  Roman  Catho«  Bd^isa. 
lie,  of  the  most  ripd,  not  to  say  of  the  most  super- 
stitions, description.  The  proportionate  numbers  of 
Ute  clergy  were  greater  than  in  any  other  country  in 
Europe.  There  are  three  arcU»ishops.  thirteen  bish- 
ops, and  a  prelate  presidiag  otar  thea^  daaaauaatad 
the  patriarch.  Th«  Iw|uiMtian  waa  in  fiitt  Ibna^  lai 
dMck,in  thafar  aarliaat  ata«Mt  tba  ({rawdi  of .  an/ 
opIoioDa  that  were  thought  to  mittiate  afaaiat  tlla 
established  fiiiili  l^-,  sniui.  latr  regulations  the  num- 
ber of  the  clergy  has  been  rctiuccd,  and  the  In<^ui- 
aition  abolished. 

Before  the  invasion  by  tlie  armies  ot  ISuonaparfe,  |.u«nf(, 
the  rcvL-nueK  of  Portugal,  including  the  sums  drawn  toCi  Miiiufj 
from  Brazil,  were  calculated  to  amount  to  about Streafik 
3,000,000  Sterling.    At  the  mbo  period,  the  land 
'  of  SMOe  aM««  and  the. 


vcinsofiiiii 


of whidiaie  vattcSi 


wrDu^ht.   Tba  eowotry  abonnde  wHh  most  beautiful 

murbleJi,  though  mnny  of  the  quarriet  are  at  m;  ^ri  a' 
a  diblance  froro  water  conveyance,  and  the  ro^Jn  aft 
60  bad,  tl..Lt  tl:i  y  '.'(i^l  rnu  rt.'[i,iv,  111  iIhj  present  con- 
dition of  the  kingdom,  the  expences  attendant  on 
carrying  them  to  a  market. 
Tba  aaufiation  af  tha  cowt  to  Bntail  daiiragrad 


riml  SO  Mil  of  tha  line,  baiidaa  frigataa,  oae-. 
I,  aad  ilaaM.  Dadte  Iha  war^  reaources  were 
called  fiMth  which  the  natKm  never  had  imagined  it 
poasecsed.  'IV  inp;,  notorious  fur  ludoience,  want 
of  disdpiiai^  uud  fiithiacss,  when  pittced  under 
the  comm.ind  of  British  officers,  became  active, 
disciplined,  aad  brave ;  and  bore  no  incomidera- 
ble  ahoro  of  the  dangera  nttd  Eueceuful  coa» 
laati  whicb  Ubetalad  liair  own  countr},  Spaiiv 
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Partu^.  and  uUimately  the  whole  of  Europe.  When  the 
^"^^'"^^  Court  emigrated  to  Brazil,  where  the  marine  of  iu 
ally  was  a  better  protection  than  any  »be  could  fur- 
nish, Portugal  lunered  her  navy  to  dwindle,  and  she 
has  now  few  large  ships  that  are  capoble  of  warlike 
operations. 

Ptoplf  uid  The  inhabitants  of  Portugal  are  generally  a  robust, 
l-*«iju«fe>  yet  not  an  industrious  people.  They  are  enterpris- 
ing and  persevering,  patient  in  adverse  circumstances, 
excessively  attached  to  their  own  religion  end  cus- 
toms; and,  though  temporary  circumstances  mar 
•eem  to  indicate  the  contrary,  they  retain  a  high 
sense  of  loyalty  to  their  monarch,  and  of  submission 
to  their  spiritual  superiors.  The  Portugese  language 
is  derived  from  the  Latin,  of  which  it  contains 
•  great  proportion  of  words,  though  mixed  with 
many  others  of  Arabic  origin.  In  the  construction 
of  its  sentences,  it  very  much  resembles  the  Castil- 
llan;  but  the  pronunciation  of  the  syllables  differs 
considerably ;  and  there  are  many  words  introduc- 
ed which  are  peculiar  to  itself,  and  whose  derivation 
it  is  difficult  to  trace ;  though  probably  they  are 
to  be  found  among  some  of  the  tribes  on  the  coast 
of  Barbary. 

Portugal  contains  twenty-two  cities.  The  capital, 
Lisbon,  on  the  north  side  of  the  Tagus,  distinguish- 
ed by  its  excellent  harbour,  by  some  superb  buildings, 
its  irregular  surface,  and  disgustingly  filthy  streets, 
contains  260,000  inhabitants ;  Oporto  contains  about 
65,000;  Coimbra,  15,000;  Evora,  12,000:  the  other 
cities  are  small,  poor,  and  less  populous.  The  re- 
mainder of  the  inhabitants  occupy  647  towns  and 
42()2  villages.  The  proportion  of  agricultural  la- 
bourers to  the  whole  population  is  ho  small,  that, 
scanty  as  are  their  harvests,  and  favourable  as  the 
weather  almost  uniformly  is  for  securing  their  fruits 
and  com,  the  labours  of  the  field,  in  autumn,  re- 
quire numerous  additional  hands,  which  are  furnish- 
ed by  the  adjoining  Spanish  province  of  Gallicia. 
The  principal  sea  ports  are  Lisbon,  Oporto,  and  St 
Ubes.  Betides  these,  Viana,  at  the  mouth  of  the 
river  Lima,  Avciro,  Sines,  Serdao,  Villa  Nova,  Faro, 
and  Tavira,  have  harbours,  but  generally  accessible 
only  to  small  vessels;  and,  except  Viana  and  Faro,  tliey 
have  scarcely  any  other  tlian  a  mere  coasting  trade. 
Receet  Htf.  The  Encycloptedia  brings  down  the  history  of 
political  events  in  Portugal  to  the  conclusion  of 
the  Convention  of  Cintra  in  August  1S08.  To- 
wards the  close  of  that  year,  the  armies  which 
Spnin  had  collected  to  oppose  the  invading  forces  of 
France  being  dispersed,  Madrid  having  surrendered, 
and  the  British  troops  under  Sir  John  Moore  having 
been  compelled  to  a  precipitate  retreat  from  the 
Peninsula ;  the  invasion  of  Portugal  was  again  re- 
solved upon  by  the  French  with  the  fullest  coafi- 
dence  of  success. 

Three  armies  were  collected  on  the  frontiers.  One 
under  Marslial  Soult  in  Gallicia,  a  second  under  Ge- 
neral Lapisse  at  Salamanca,  and  a  third  on  the  banks 
of  the  Tagus  under  Marshal  Victor.  The  only  op- 
position which  could  be  presented  was  to  the  last  of 
these  corps,  by  an  assemblage  of  the  fugitives  of  the 
Spanish  army  which  General  Cuesta  was  attempting 
to  reorganise.   Coiuternation  and  dismay  rpread 


over  the  kingdom ;  the  garrison  and  stores  were  with-  PottnK*!. 
drawn  from  the  frontier  fortress  of  Almeida;  the  forts  ^""^.-^ 
and  batteries  on  the  Tagus  were  dismantled ;  and  the 
Britisli  troops  in  the  vicinity  of  Lisbon  were  con- 
centrated as  preparatory  for  instant  embarkation. 
A  war  breaking  out  again,  at  this  period,  bi'tu-een 
Austria  and  France,  induced  Buonaparte  to  with- 
draw from  Spain,  and  to  take  with  him  15,000  of 
his  best  troops,  which  in  some  measure  checked  the 
rapid  advance  of  his  forces,  and  allowed  an  inter- 
val for  preparation,  which  was  sedulously  improved 
in  Portugal.  General  Bercsford,  who  had  acquired 
the  confidence  of  the  natives,  was,  at  the  suggestion 
of  the  British  Government,  appointed  Marshal  and 
Commander-in-Chief  of  the  armies  of  Portugal. 
Twenty  thousand  of  the  Portuguese  were  taken  into  . 
the  pay  of  England,  and  British  officers  were  nomi- 
nated to  the  superior  commissions  in  each  battalion  ; 
by  which  means  a  general  system  of  discipline  and 
subordination  was  quickly  established.  Reinforce- 
ments of  troops  from  England,  augmenting  the 
army  to  17,000  men,  had  reached  Lisbon,  and  con-  ' 
fidencc  was  in  a  great  measure  restored  before  a 
blow  was  struck. 

Marshal  Soult  at  length  having  dispersed  the  1609. 
Spanish  troops  in  Gallicia,  and  thus  secured  that 

frovincc,  entered  Portugal  by  the  road  of  Chaves, 
fe  was  slightly  opposed  by  General  Friere,  at  the 
head  of  a  Portuguese  army,  who  had  intended  to  have 
retired,  on  his  approach,  to  stronger  ground  nearer 
Oporto.  In  this  design  he  was  interrupted  by  the 
mutiny  of  a  division  of  his  troops,  who,  insisting  on 
dtfcndiog  Chave*,  were  shut  up  in  that  town,  and  • 
in  a  few  days  compelled  to  surrender.  As  Soult 
advanced,  Friere  would  have  retreated,  but  the  rest  * 
of  his  army  being  without  due  subordination,  were 
impatient  to  fight ;  and  as  he  persisted  in  his  prudent 
plans  a  mutiny  arose,  when,  under  the  suspicion  of 
treachery,  the  General  and  his  Staff  were  massacred 
by  the  mutinous  trxinps.  They  then  demanded  a 
British  officer  who  would  lead  them  to  attack  the 
enemy.  Baron  Eben,  a  German  in  the  British  ser- 
vice, took  the  command,  and  gratified  their  wishes 
by  fighting  the  unsuccessful  battle  of  Carvalho  da 
Este,  where,  after  some  creditable  efforts  of  indivi- 
dual bravery,  the  sabres  of  the  enemy's  cavalry  took 
ample  vengeance  on  them  for  the  murder  of  tlicir  late 
Commander.  Soult  then  invested  Oporto,  which 
had  been  strongly  fortified,  and  was  delendcd  by  800 
pieces  of  cannon,  and  a  garrison  of  20,000  men  ;  but  .* 
the  same  insubordination  and  want  of  confidence  pre- 
vailed in  the  city  as  had  produced  the  disasters  in  the 
field;  and,  after  an  ill  conducted  defence  of  three  ^• 
days,  it  was  taken  by  assault  on  the  "iOih  March. 
'Ihe  French  soldiers,  on  entering  the  town,  mode  an 
indiscriminate  slaughter  of  the  inhabitants,  and  de- 
livered themselves  up  to  every  species  of  plunder  and 
licentiousness  ;  and,  though  their  Commander  used 
efforu  to  repress  their  fury,  he  was  unable  to  accom- 
plish it  before  the  sufll-rings  bad  continued  a  whole 
day  and  night. 

The  day  before  the  fall  of  Oporto,  Victor  had  de- 
feated the  Spaniili  army  commanded  by  Cuesta  in 
the  battle  of  .Medellin.    This  event  opened  to  the  . 
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Pwtugil.  French  an  easy  roaJ  to  Lijibon,    General  ("raddocic, 
V  •'the  British  Commander,  posted  •  corps  of  his  army 
of  6000  men  at  Abraotes,  aoembled  the  oiain  body 
of  bis  troopt  aft  Ley>ta»  aad  flM  PMtngiMW  wrmj  «t 
Thomar. 

•  Such  was  the  situation  of  affairs  in  Portugal  when, 
oa  the  Std  of  Aprii,  Sir  Arthur  Wetlealey  Wed  at 
LubeatOMnmetlw  dtfef  csMMBd  of  dM  annifli 

of  Eitglaad  end  PDM^gd. 
The  ill  conaeqnenoei  of  ftid«petid«nt  Ctmmmdtn 

were  visible  in  the  movcniM  ti  t '  the  French.  The 
three  armies  of  Soult,  Viciur,  m.d  Lapisse,  which,  if 
directed  by  one  Chief,  would  long  before  this  period 
have  entered  Lisbon  in  triumph,  being  disunited,  and 
fearing  to  be  separately  committed,  loit  the  precious 
noments  for  action  in  snspeose,  or  petty  movcnaeDts. 
Soult  remained  nearly  a  month  at  Oporto^  in  expects- 
lie*  at  inteUiMDce  firnn  the  odiar  CoooMMers, 
iridnat  wUehlw  deemed  it  npradeiitto  mow*  for. 
ward.  la  the  wmudiM,  the  Portu^ooae  tnwpa  had 
captured  Chevee,  end  thee  cot  off  his  dhrect  comma« 
nication  with  Spain  by  that  route.  The  movements 
of  Lapiiec  and  Victor  were  equally  hesitating.  Sir 
Arthur,  on  the  other  harKi,  being  unfettered  in  his 
views,  could  act  with  decision  and  promptitude.  On 
the  tenth  day  from  his  landing,  the  British  in  Leyria, 
to  the  numlMT  of  16,000,  began  to  oiote  by  Coitu- 
bra  and  Awmn,  Ibr  the  recovery  of  Oporto ;  whilst 
6000  PorlugoeM  under  Beresford  ■tarched  to  craea 
dM  Devre  at  tamtg*,  and  eat  off  the  eBeoif  la  re- 
treat Itf  AaMfBMet  and tkelbrcaaat  Abtaateewew 
teft  Inthat  dty  telceep  in  dieek  the  arayef  yietor. 

The  Rritish  from  Leyria  first  met  the  enemy  rn  the 
loth  May,  on  the  banks  of  the  Vouga,  and,  attcr  a. 
alight  atftiir,  drove  them  over  the  Douro.  The  float' 
ing  bridge  across  that  river  was  destroyed,  and  all  the 
boats  near  Oporto  were  secured  by  tlie  French  on  liu: 
right  bank  ;  thus  the  British  General  found  himself 
separated  from  his  antagoaill  bjrft  npid  river,  near- 
ly SOO  yarda  bnia4»  without  eajj^  aeana  of  "Vr^'-v 
the  passage  aaroBi  it.  Sir  Arthnr  than  phunod  aw 
meceaaraliy  ciaeated  the  heldeit  paatage  of  a  (iwar 
that  to  be  flnnd  on  military  reeorda.  He  detach* 
e<l  a  body  of  truops  under  General  Murray  to  Av!n- 
tas,  five  miles  liighcr  on  the  river,  where,  if  boats 
could  not  be  found,  a  ford  would  admit  of  the  troops 
passing;  and  sent  (ieneral  .Sherbrook  with  thetiuards 
to  the  common  ferry  below  the  city  ;  whilst  from  the 
Serra  Conventt  nearly  oppotite  tlie  town,  he  directed 
die  passage  in  person.  The  stream  was  excessively 
lufia,  aoa  the  heighta  oa  the  r%^t  bank  considefalila. 
Bj  the  aid  of  aooie  inhabilaata,  two  boaie  were 
brought  over  from  the  emray's  side,  and  in  them, 
protected  by  the  fire  of  a  brigade  of  light  guns,  three 
companies  of  the  RufTs  were  ferried  across.  Soult, 
eiliicr  despising  the  etl'ort,  or  believing  it  to  be  mere- 
ly a  feint  to  draw  his  attention  from  the  rn  iin  iliiect, 
did  not  oppose  the  landing,  bat  gave  time  to  General 
Paget,  who  commanded,  to  ascend  the  bank,  and 

Coe  the  troops  in  a  formidable  attitude  in  a  ruined 
Iding  before  he  attacked  them.  Ho  then  brought 
up  u  ceaaidetable  force,  which  «aa  fimdjr  lUtiiMt 
aod  ffiuSi  iSmte  for  passing  over  several  other  bet* 
taliODl.  General  Paget  was  early  wounr)cd,  and  the 
ceaiiaand  devolved  on  General  Hill,  who  was  warm* 
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ly  engaged  in  contesting  the  post,  when  Get^cral  Portogil. 
Murray  appeared  in  sight,  marching  on  the  eni  niyV; 
left  flank.  The  (iuarda  were  then  pushed  across, 
and  the  French  precipitately  retired  into  the  city. 
Soult  discovered  that  he  had  been  out-manccuvred, 
and  ordered  the  immediate  retreat  of  bis  army ;  bill 
the  British  were  already  in  the  towo,  and  cbafgilMf . 
up  the  streets.  The  confusion  and  precipitanqp  iritE 
which  the  French  fled  was  far  gfUBtev  thaa  MO  be 
nadily  imagined,  and  then-  panic  weoMd  to  iocreaae 
as  they  gained  the  open  country.  Never  was  the 
rout  of  an  army  more  complete,  when  night  put  an 
end  to  the  pursuit,  and  gave  the  enemy  a  few  hours 
respite.  Soult,  finding  the  bridge  at  -Amaranlc  de- 
stroyed, abandoned  all  hi«  artillery  and  wheel  car- 
riages, and  leaving  the  high  road,  took  the  mountain 
track  to  Guimaraens.  Thus  freed  from  every  in- 
cumbrance, the  badneM  of  the  roade  favoured  bk 
flight,  and  be  gained  a  narrow  paie  oa  tlteahort  near 
Sakunonde,  before  Bercafbrd'i  troopa  had  readied 
the  spot,  as  was  projected,  to  mtercept  him.  On  the 
I8t?i  he  reached  the  frontier,  and  the  pursuit  closed, 
as  more  important  afikirs  required  attention  to  the 
south.  Victor  liad  joined  with  I.apiivte,  and  forced 
the  passage  of  the  Tagus,  at  .\lcantara  ;  from  whence 
they  were  advancing  tow  ards  Liibon  at  the  time  that 
tlie  victoriouit  army  from  Uporto  reached  that  iiver 
early  in  June  ;  when  tiie  enemy  retired  into  Sp^« 
and  abandooed  Portogal  for  the  prCMBt. 

When  BaoQifarte  oad  compeUed  Aoattia  to  oen- 
duda  •  paaeUf  be  steed  pledged  to  hie  people  and  to 
die  world  to  conquer  Portof^l,  and  "  to  drive  thh 
British  into  the  sea.''  Ha  means  for  eflVcting  tliose 
object*  appeared  unlioniicd  ;  whilst  the  Eugiisb  na- 
liun,  desponding  at  the  general  ill  success  of  the  war, 
and  digsatiiitted  with  ibe  woste  of  their  militaiy 
:r  ngth  in  ttie  Scheldt,  wei»  gOUeiuQj  disposed  to 
withdraw  from  tlie  conleat. 

Early  in  March,  however,  the  Parliament  decid- 
ing witli  the  admioiatration  to  cootione  with  mpmr 
the  defence  of  Portugal ;  the  mdMUiary  finto  ofthu 
BBtion  wot  increased  to  30,000  men ;  and  such  of  the 
Britiih  iMttalions  as  could  be  rendered  effective  after 
the  rf!' -1,  of  the  climate  of  Walcheren,  were  sent 
out  lu  rcaiiiirce  the  army.  The  French  assembled 
an  army  of  7-J,0(]0  men  under  Marshal  Massenn,  in 
ilic  vicinity  of  Salamanca,  early  in  Aprii ;  which 
could  only  be  opposed  by  about  50,000;  one-half 
composed  of  young  Portuguese  levies,  yet  untried  in 
ganeial  action.  The  operations  of  the  campaigit 
conoienced  by  the  mm  of  the  Spanish  dtjf  or  Cui- 
dad  Sodr^ot  wMel^  after  a  itou  defence,  cepitulab* 
ed  00  tbe  lOtb  Julf  .  Thonod  to  Flirtugid  was  thus 
opened  to  the  lYencb,  who  entered  it,  and  besieged 

Almeida.  Oiving  ti,  :ir  :  .  ifin,  by  which  all  the 
powder  in  the  garntion  was  destroyed,  the  Com- 
mander was  compelled  to  surrender  the  latter  end  ol 
August.  The  road  by  which  Massena  intended  to 
force  Ills  way  to  Lisbon,  soon  became  evident  to  tho 
rival  commander,  atid  tbe  united  British  and  I'ortu- 
guese  armies  were  placed  in  auch  po«ition«  at-  were 
aMMC  likely  to  frustrate  his  intentions.  Tbe  British 
CawBander,  daring  the  whole  progress  of  the  ene- 
my, had  employed  the  abundant  means  at  hie  diipo- 
lu  ia  oonstrocting  a  secure  asylum  in  wbidt  ho 
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aadtunpoit  the  week  pens;  wbim  mmerous  c 
BOO,  ptotod  OQ  ioBocceMblo  poila,  ooBimaidcd 
<yfimat  9ffrotdu»  to  them,  and  n? o  m  equalit; 
deftnce  to  the  whole  podtkm.   Behhd  thew 


i^«|p>t>  could  ediMtaiUj  make  a  head  a^ioat  the  anporior 
'fiirces  that  were  employed  to  arm  him  froa  tho 

Peninsula,  find  to  fo»»et»  the  capital  of  Portugal. 
Lisbon  is  situated  on  the  fcxtrctnity  of  an  isthmus 
Ibmicd  by  the  ocean  and  the  rivt-r  la^us.  Acro^^ 
this  peninsula  nature  had  drann  the  outline  ol  a 
strong  defensive  position,  which  tlic  military  art  tind 
been  secretly  but  feilti)(iu--ly  employed  in  rendering 
perfect.  A  trac  k  of  country,  thirtpr  miles  in  extent 
fiom  (he  mouth  of  the  snail  river  Tiraodnt  to  Aibao> 
dra,  on  the  Tagus,  was  modelled  into  t  field  of  bat- 
tle ;  mountains  were  M-nrped  perpendicularly,  rivers 
dammed,  aud  inundations  formed-  All  roads  that 
could  favour  the  enemy  were  destroyed,  and  others 
made  to  facilitate  the  communications  of  the  defen> 
ders;  fbrmidablc  works  were  erected  to  strengthen 
aadtupport  the  wealK  pMta;  wbittt  mmerous  can- 

"  "  the 
Bquality  of 
poattkm.  "Behbid  thew  de» 
frnci  ^  ilie  inhabitants  of  a  district  of  nearly  "€000 
iquare  miles  were  invited  to  retire  with  what  of  their 
giib«iancc  thi-y  could  convey,  and  were  directed  to 
destroy  whatever  could  not  be  removed,  that  might 
aSbrd  support  to  the  advancing  army  of  Massena. 
Though  these  order*  were  butparliaJljr  obeyed,  yetf 
Ibr  aa  they  were  oxoeotcdj  tbej  oootiilniiedtotbo 
ultimnte  MicceNof  thodoftoii««|iianfoined  bgrLoid 

'  Wellington. 

With  this  secure  asylum  in  his  rear,  tlte  British 
Comraunder  C3uid  safely  practise  all  the  roanccuvrea 
which  tended  to  retard  the  approach  of  his  antago- 
nist. Massena,  afVcr  the  capture  of  Almeida,  push- 
ed on  with  rapidity  towards  Coimbra,  and  inectiog 
ao  opposition  there,  eipoet«l  tbo  Briiisb  tmy  was 
battening  to  Lisbon  to  embark.  He  reeelved  a  check 
at  the  mountains  ofDu^aco,  but  having  turned  that  po- 
sition, tho  Hritish  slf)wlyma»ched  within  t  lie  formidable 
Kncs  so  celebrated  in  military  atmals  by  the  name  of 
Torre*  Vedroi,  The  day  after  tlic  9th  of  October 
Marquis  RoOMHio  joined  the  British  army  with  60()0 
&igDiBh  troop* ;  and  on  the  next  day  Massena  first 
dboofored  ine  formidable  Woibs  wbieb  covered  bis 
aatagbolsts.  "  To  Judge,"  says  an  eye.witness,  "  from 
the  instant  halt  he  made,  and  from  the  retrograde 
asoveincnt  which  follou  ed,  as  soon  it  becurtio  ilark, 
they  struck  him  as  much  with  dismay  as  astonish- 
BJent,  and  three  day*  elapsed  before  he  again  ventur- 
ed  to  the  same  spot."  After  some  slight  ciforis  to 
ascertain  the  nature  of  the  dafnUMi^  ibo  French  re. 
mained  a  month  without  any  mofonent,  metelysend- 
li^  oat  strong  partSe*  to  their  mr  to  ascertain  the 
nature  and  resources  ofthe  country,  from  which  alone 
they  could  hope  to  draw  sustenance.  The  irregular 
troopH  of  Tortupal  i)rcssed  him  on  all  sides,  and  con* 
tractcd  the  limits  from  which  supplie*  could  be  ob- 
tained ;  and  a  division  ofthEm  captured  the  nick  and 

wounded  of  the  French  to  the  number  of  5000  meOi 
which,  in  the  biste  «f      progresa^  Masaem  bad 

lefk  at  Coimbra. 
On  the  14tb  November  tho  Fkcoeb  avmy,  to  be 

nearer  their  supplies,  retrograded  towards  Santarcni 
and  Thoroar,  wliere  they  fortified  thpir  position,  and 
were  followed  by  tlic  Brit'  !i  tn  Car[ u  o,  from  whence 
ibqr  were  ready  to  fall  back  ou  their  lines,  should 


tbocMByiOMlnranch  nciiiroirovaoBls  MtoioAdor 
it  necesaaiy.  In  this  nMation  dM  two  armies  re>' 

mained ;  the  English  receiving  from  Lisbon  abunil.int 
supplies,  which  were  sent  by  sea,  and  the  FrcQch  ex- 
Ii .  1  i;  I,;  the  country  in  their  rear  till  scarcity  pro- 
uuttJ  tliscitso,  and  rnpidly  thinned   their  ranks. 
Though  reinfurcenicnig  were  Kent  to  them,  the  deso* 
late  state  of  the  country  made  them  a  burden,  rather 
tboo  an  assistance  to  their  coadjutors.    Afler  thus 
remaining  in  sight  of  eodi  other  till  the  7tb  Mafcb 
I8I0,  a  period  of  five  inaetive  months,  withoot  a 
prospect  of  decisive  action,  the  Fm  c  f  i  vi  re  compel. 
led  to  commence  their  retreat,  ju^i  at  ujc  moment 
when  the  British  hud  received  u  reinforcement  of 
7000  fre^ih  troops.    At  the  commeocenunt  of  their 
retreat  the  loss  m  the  French  anuy  since  ic  had  ea> 
tered  Portugal  amounted  to  mure  than  30,000  raeu 
Disgusting  accumulations  of  filth,  and  reaaains  of  iho 
most  unhealthy  kind  of  food,  with  the  wretched  and 
squalid  appearance  of  most  i^tho  prisoners,  and  the 
negkci  j  i  .1     ui  |;'ovideJ  state  of  the  hospitaU,  suf- 
ficiently Lc.^i.ii^d  ihe  mifieriible  condition  to  which 
the  invaders  were  reduced,  and  accounts  for  so  pro- 
digious a  mortality  beyond  that  inflicted  by  the  sword. 
The  suffering*  and  losses  of  the  French,  however, 
were  oothing  ia  oampaiison  with  thoae  wliicb  iboir, 
vUlaiiaq  bad  uflicted  on  Ptntogal  and  iti  inhibit* 
■Bta.     A  wide  extent  of  country  remained  for  five 
months  with  scarcely  an  inhabitant :  every  thing  it 
contained  was  devoured  by  the  enemy  or  destroyed 
by  the  season.     In  the  «pikce  immediately  bounding 
the  positions  of  the  two  armies,  which  was  not  pev- 
manently  occupied  by  either,  the  harvest  pcrisl>M  in 
the  ground,  and  the  fruit  fell  rotten  from  the  trees; 
flocks  of  innumerable  amaU  Uidi^  as  if  drawn  In  |bn 
spot  by  instinct,  fattened  unBielesl49d  on  the  na^ 
thcred  grapes ;  and  latterly  the  very  wolves,  con- 
scious of  security,  or  rendered  more  daring  by  the 
absence  of  their  accustomed  prey,  prowled  about, 
roasters  of  the  territory,  reluctantly  eiving  way  to  thn 
cavalry  piiralea.  wiiicb  oocmioiMllj  Broawd.  iWi 
tradt. 

Many  of  tbn  wiM^ed  inbahilnli  who  bnd  nn* 
glectcd  the  watnmg  voice,  that  itorited  them  within 
the  lines,  passed  the  whole  seawm  of  winter,  exposed 

to  its  inclemencies,  in  the  neiglibourtng  woods  or 
mountains,  subsisting  merely  on  roots  and  herbs;  and 
on  the  advance  of  the  allies,  returned  to  their  ruined, 
homes  with  bodies  emaciated  from  abstinence,  and 
inlaHecta  impaired  by  long  continued  apprehension  i 
ttuoag  tbceo  were  giria  of  19,  wfao^  becone  ideots, 
reaembled  in  person  women  of  M.  At  the  depar- 
ture of  the  French,  in  many  districts  neither  a  living 
animal  nor  an  article  of  subsistence  WM  'o  be  found. 
Thu  '  ill  ui  account  of  the  Muitiieur  curret;!  ,  j:-  ( 
unbluthingly  states,  ibut  the  towo*  and  villages 
were  deserted,  the  mills  destroyed,  the  wine  running 
in  the  gutters,  the  corn  stalks  burnt,  tho  ftimiture 
brokM t  Mid  not  a  horse, « mth,  an  iaa,  n«nv«  or 
•fHingMttiobtaaaD.** 
The  retreat  conducted  by  Masiena  exbiUted  great 

military  ta!i  nt-',  and  every  movement  was  made  with 
aueh  skill  .ii;J  celerity,  that  hi*  nctivi?  and  indefatig- 
able opponent  could  puin  but  tew  advantapu^  over 
him.  iho  rapid  pursuit  in  a  few  days  carried  ihtf 
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tilM  Wtme*  Tarther  than  their  •aapll«a  could  reach 
J  Mid  thuy  wL  re  obliged  to.&dl  till  pronaioiM 
>eBvlil 'awrulM  than.  MmnM  mtUta  hiiaMlf 
thaw  dreanMnicM^  t*  nik»  wit  of  iPmnmai, 
after  throwing  (upplies  into  tlw  fiwtna  «f  Aliii«di» 
Tlic  retreat  of  the  Frendi  was  coodncted  with  m 
much  ability,  that  iu  loM,  both  by  the  sword  and  in 
prisoners,  did  not  exceed  5000  men  ;  tliat  of  the  allies 
being  under  650.  Having  thus  frtt  ly  bcbtaweJ  the 
tribute  of  praise  justly  due  to  the  I-'rencit  as  soldiers, 
il  ia  but  proper  to  notice  their  conduct  as  men,  and 
to  MM,  on  the  authority  of  an  eye>witocia,  that  the 
uaDecetMiy  crudtk*  and  wanton  devatation  which 
flMdsedflvwyalepaf  tbeir  MtnMl(ini«andi  aato 
cut  a  ahade  ow  iMt  etancMr  which  no  wUtary 
glory  can  efface,  and  to  stamp  them  rather  as  san- 
guinary and  unprincipled  banditti,  than  as  the  orga- 
pinad  warriors  of  a  civilized  state. 

The  French  army  was  reinforced  and  refilled 
at  Salamanca,  returned  to  Portugal  in  t!ie  begin- 
ning of  May,  and  made  several  tuuvc-ineiiu  and  at- 
tacks, sume  of  a  very  imporiani  nature,  to  prevent 
Iba.  Sn'tish  from  capturing  Almeida ;  but  having  been 
jfiiU  in  ever^  attempt,  they  retired  and  left  that 
ftrttSM  to  ila  talf ;  the  gaRiaaa  of  which  ansnated 
it,  and  fbrced  their  way  in  a  meak  apirilad  aaaanar 
through  the  British  army  that  aurrouaded^  them. 
With  tW\s  operation  the  scene  of  war  doaed  in  Por- 
tugal ;  for  though,  during  the  sieges  of  Cuidad  Rod- 
rigo  and  Badajoz,  and  in  the  attempt  made  by  Mar- 
mont,  some  parts  uf  thit  kingilom  were  included  in 
the  theatre  of  hostilities,  they  never  extended  be- 
jond  the  froutiers.  The  other  events  of  this  import- 
ant  war,  belong  rather  to  the  history  of  Spain  and 
«f  JRtaooa  than  to  that  of  Portugal,  thou^^  la  aD 
aperationa  the  troop*  of  that  nation  b«aa&ae> 
id**  and  eontpicuoua  part. 

After  the  dissolution  of  the  government  of  Buo- 
naparte, titc  troops  of  Portuf^  were  marched  to  their 
own  country  ;  but  before  the  proper  measures  for 
reducing  their  numbers  were  adopted,  his  return 
from  Elba  again  set  them  in  active  movement,  till 
the  deciaive^ battle  of  Waterloo  once  more  permitted 
tbaa  to  NMt  Ilia  alata  of  the  country  was,  how. 
bv  m  BMiana  tiaoquiU  The  abaence  of  ttaair 
t  biBn 


itauM;  UwKttIa  iafloaM*  enjoyed  by  dia 
Pagwacy,  tha  odb  fbr  paeuniary  aid  from  the  Pira« 
fiaoea,  and  atpccialiy  iba  large  army  being  atiU 
kept  up,  and  its  command  continued  in  foreign  hands, 
with  the  spirit  of  insubordination  prevailing  among  the 
native  officers,  gave  sufficient  grounds  to  apprehend 
that  convulsions  must  ensue.  A  conspiracy,  of  a 
very  extensive  nature,  was  timely  discovered  in  the 
army,  and  ita  progress  checked,  but  without  the  spirit 
which  generated  it  being  extirpated.  This  was  strong* 
hf  exl^tad  afterwardab  whan  iOyOOO  man,  friio  bad 
bacn  odaicd  to  embark  Ibr  tbm^  rafolladt  t«i 
ahowed  Bucb  determination,  that  the  Regenow  ma 
compelled  to  yield  to  their  wishef .  Portugal  felt  that 
the  order  of  nature  was  inverted,  and  the  parent  state 
become  a  dependent  on  her  own  ci  luny.  Conflict- 
ing claims  between  the  Regency  anJ  iIil-  Command- 
er of  the  Forces  induced  Lord  Bercsford  to  repair 
to  Uio  de  Janeiro,  to  obtain  fresh  instructioos,  and 
prabablj  additional  autborit j  fitam  the.  Kinf.  In  bia 


absence  a  revolution  brolce  forth,  which,  giving  to 
Portugid  a  new  aspect,  renders  all  accounts  of  Ila 
present  condition  doubtful,  and  ieavea  to  oonjeetttM 
what  may  be  the  'iBaaltof  tbe  dicuaiaiancai  lb  wbidt 
abelaplaoad. 

The  Brat  aymptoma  of  thla  revolution  were  exhU 
bited  at  tlporto,  and  the  first  movements  were  made 
on  the  84th  August  1820,  in  the  I8th  re>;inient,  un- 
der the  command  of  Don  Bernardo  de  Custro  e  Sc- 
pulveda,  in  which  he  was  supported  by  the  other 
troops  in  that  garrison,  and,  as  is  supposed,  by  the 
civil  authorities  of  the  city.  A  provincial  Junta  of 
IS  members  was  chosen  by  acclamation,  who  issued 
a  pfodamatioo  to  quiet  the  apprehensions  of  iho 
Britiifa  ofllcera.  Sepulveda  was  opposed  by  Comit 
AaiaiantC'*  the  ctwninander  of  the  troops  in  the  pro< 
vlaoe  Tna oe  Moatea ;  but  on  marching  towards  bin, 
in  the  end  of  August,  that  officer  was  forsaken  by 
his  troop",  who  joined  the  insurgents,  and  rcudert'd 
it  ncc  L  ssjry  tor  him  to  take  refuge  in  Spain. 

Sepulveda  then  advanced  with  his  army  towards 
Lisbon,  and  reached  Coimbra,  where  the  Junta  of 
Oporto  followed  him  and  held  their  dttings.  Tba 
Rt^gency  of  the  kingdom  in  Lisbon  aclod  with  bde- 
ciaion,  or  pnhapa  with  treacheiy.  On  the  igth  Au- 
gnal,  thcj  iaaaad  •  pradanatikm  denouncing  the 
tranaactiaiia  tbai  had  tafcan  plaee  at  Oporto,  and  call, 
ing  on  tfab  inbabhantt  and  mllftary  to  oppose  their 
progress  ;  and,  on  the  1st  September,  issued  another, 
by  which  they  directed  the  assembling  of  the  Cortes 
of  the  kingdom  according  to  its  undent  institution. 
Before  the  period  had  arrived  for  the  convocation  of 
the  assembly,  an  event  occurred  which  wholly  ftn^ 
trated  the  plan  projected  by  the  Junta  of  RegOOl* 
It  had  been  usual  to  celebrate,  on  the  15th  SeptemB 
bar,  tbe  deUvaranoa  of  Portugal  from  the  French  in- 
vadaia.  The  Junta  fearing  to  assemble,  in  the  i^i. 
tated  state  of  the  public  mind,  such  a  concourse  of 
people  as  usually  met  on  that  day,  resolved  to  omit 
the  ceremony  ;  but  the  troops,  at  the  instigation  of 
the  native  officers,  paraded  without  orders,  and,  be- 
fore  they  separated,  deposed  tbe  Government,  and 
installed  a  temporary  Council  to  rule.  The  Junta 
of  Oporto,  who  were  at  Coimbra,  soon  received  in- 
taUifaaea  of  tbaoocomncca  in  Liabon,  and  reached 
lha  aaallal  ao  Iba  lat  October.  Balbn  any  agraa> 
aval  Mlwacn  liia  two  Jinlaa  had  beta  made,  the 
anf  «a1  of  Lord  BeraafiMd,.  baa  Braidlj  fai  aa  Bngitsh 
ship  of  the  line,  caused  great  consternation.  Tbe 
soldiers  were  known  to  be  attached  to  him,  his  powers 
were  presumed  to  be  extent^ive,  and  the  acclamations 
which  the  native  officers  had  drawn  forth  from  the 
troops  could  not  be  depended  on.  The  two  Juntas, 
agreeing  in  nothing  else,  united,  however,  to  prevent 
his  landing ;  and  after  some  ioe&ctual  efforu  to  open 
an  intaraouae,  he  departad  for  England.  Waan 
lafttolhcmaalvaa,  diaWaiia  af  lha  meat  amWliand 
kind  arose  among  tha  iaawfaata.  The  partiaana  of 
the  JunU  of  Oporto  were  the  most  furious ;  and 
having  placed  at  the  head  of  the  troops  nno  of  their 
own  partizans,  the  Junta  of  Lisbon  was  surround- 
ed on  the  Ilth  November,  tlie  meeting  dissolved, 
and  a  proclamation  issued  declaring  the  adoption  of 
the  Spanish  constitution.  The  ascendancy  of  tbll, 
violent  par^  waa  bvtabert.  Teieira,  who  bad 
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r^MuijA'  iiMided'th»'tf^faj»^'<^»l[*^     nevn:  and  through  (tatc  of  tfie  finances  liw  lo  nodi  deteriorated,  that  romigai 

Vm  moan  tbe  mor«  medmte  party  were  put  in  pot.  there  u  not  monev  sufficient  tb  pftj  even  the  troopf,  > 

QMpowder.         Qf  ^ov^cT.  By  them  the  Cortas  w  conwfc-  vbo  are  wi  menuis  io  imart  and  tlw  dvitt  eacawr**^*" 

"-^  •      cd,  and  the  Spanish  constUution  wded  Bt  far  obIt  ti  and  cieJUow  of  thfrMMe  are  in  aHiB  Adra  Itueat*  ' 

it  should  suit  the  circuaistancM  of  Portn-;il     fhe  able  situation.   There  it  no  power  to  pot  In  execu> 

mode  of  election  of  one  deputy  to  30,000  inhabitanU,  tion  the  decrees  that  i«sue  from  the  CortCt ;  and  that 

as  pttscribed  by  the  Spanish  plan,  was  adopted  ;  and  body  has  not  sufficient  unity  of  mindtOMMCttnriM 

irtl^  the  aiaembly  met,  it  was  found  that  few  men  of  laws  consistent  with  themselves- 
ftfvealtbM  family  were  chosen.   The  assembly  as-       Whether  it  was  wise  to  attempt  the  ettablisfanieBt 

sumed  all  power,  onitinif  the  executive,  jtididal,  and  of  a  demoeracjr*  Id  a  country  triiisre  the  nrieeta  of 

legielatii-e  anthorhy,  in  dieir  own  body.  Tbe  Kins  tariow  kinda,  dM  military,  aad  the  ofltofit  af  the 

wa>  inJuccd  tn  return  from  Brazil,  but  on  Ms  arrival .  itat^  eomprite  one-flMi  of  die' nale.  popnlatioo,  it 

found  hiiuselt  a  mere  cypher;  every  one  In  srbonl  la  not  for  us  to  determine ;  but  to  wretched  was  the 

he  had  any  confiiLnce  being  carefully  kept  from  liis  previous  condition  of  the  Portuguese  government, 

presence,  and  some  of  the  minis^tcrs,  who  had  ac*  that  it  is  scarcely  possible  the  revolution  can  leave 

cotnpanicd  him,  bebg  Committed  to  prison.   The  the  coiiotryta  a  woiaeataM  than  Untwfeldl'pCGad^ 

Cartes  have  ainoe  ofiOopicd  themselves  in  framing  a  ed  it. 

CmttittitiooaBdacodeMlaws;butbavcmadenosuch       See£lMlMlec  de  la  GeograJSa  Natural  j/  Pofaka 

progress  in  either  as  can  enable  any  certain  iodgoent  i*  E^pum  j  Tortug^  por  Uon  Isidoro  de  AotiUoa. 

ta  be  formed  of  what  may  be  the  TCtidt  of  their  delf-  llifemorM  9ohn  at  ttuan  ia  i^tnnU  pepHlaeaS  A 

berations.   In  the  meantime,  the  inhabitants  of  Brazil  Portugal,   por  Jozd  Joaquin  Sosrts   dc  Barro*, 

hav^  established  a  government,  in  efTcct  independent  T-ink's  Travels  through  France,  Spain,  and  Portugal. 

of  Portugal,  >*ith  the  I'rinee  TUgert  at  its  head.  Jones's  /For  i,i  Sjiain  and  Portugal.    Campagncs  tie  _ 

The  troops  that  bavc  been  sent  to  thai  country  have  I'Armfe  de  Portugal,  par  M.  Gumgret,  Chef  de  Ba- 

revolted  to  the  Brazilians,  and  their  officcra  being  tallion.  EuaiStaiisliytiemrhatgaumedePortum 

dimk^d,  bave  been  tent  bacic  to  Europe.    Tbe  go/,  par  Adriea  Balbi.  (w.  w.]j^  ' 
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Miyy  *f  J  HE  invention  of  gunpowder  is  popularly  ascrib- 
^^^'^f'^'  ed  to  Bartbold  Schwartz,  a  f lerin.m  monk  and 
alcheiniBt,  and  the  date  of  the  discovery  is  further 
anppoied  to  haira  bean  In  19S0i>  Tbe  prior  daima 
d^our  ciwuiU|iiiau,  Roger  Baeoo,  anoh  at  tbqr 
are,  are  however  tmqneatlondtle ;  aa  tbik  Mbatanee 
is  described  in  his  writings  about  the  year  1570 ; 
or  eighty  years  before  the  time  of  the  iupposed  dis- 
covery of  Schwartz.  But  even  B  c  in  lia»  ns  little 
title  to  this  invention  as  his  supposed  rival ;  nor^  in- 
deed, when  we  examine  hit  own  description  of  this 
tban  wonderful  compound,  do  we  paiceive  that  be 
nakcaanydalDstobaMbeeBlbediwovtter.  Oatbe 
contrary,  he  quotes  it  as  a  well  known  substance,  in 
common  use  all  over  the  world  fbr  making  squibs  to 
'  amuse  children.  So  pertinacious  arc  vulgar  errors. 
The  passage  in  Bacon  stands  as  follows:  "  Ex  hoc 
ludicro  pucrili,  quod  fit  in  nniltis  mundi  partibu?, 
scilicet,  ut  inatrumcnto  facto  ad  quantitatem  pollicis 
humani,  ex  vMeatia  snlis  qui  salpetrs  vocatui,  tam 
horribilea  soBias  oasdtur."  Thia  is  the  deaeriptlon 
df  a  parcbneni  eiaeker.  **  la  rnptutm  tan  mMKci 
pergameni,  quod  fortis  tonttnna  escedere  ragitan 
et  corruscationem  maximam  su!  inminis  jubar  exce- 
dit."  Thus  the  claim  is  bliil'tid  without  ilifficulty 
from  Bacon,  and,  a-s  Duicns  thinks  he  can  show,  is 
removed  to  Magnus  Grtecu?,  whose  MS.  he  quotes, 
and  from  which  he  prcsumvs  thi|t  Bacon  derived  the 
invention ;  although,  by  his  oim  showing.  Bacon 
need  aot  bare  consulted  an  obeeore  writi^  fbr  an 
ilNii^  «f  moial  iMtoriety.  Tbe  title  of  the  M8. 
ib  qnortloa  Vn  fblliwa:  **  bdptt  £<6(r  ij^ntai  B 


Marco  Gneco  perscriptus,  cajus  virtus  et  efficacin 
est  ad  comburendum  hostes,  tam  in  man  quam  in 
terra ;"  so  that  even  the  military  uses  of  gunpowder 
were  tlien  known.  In  the  same  MS.  are  coBtdnad 
dkectiona  Sat  aaklajg  a  rocket,  which  we  dare  ooc 
qoote  on  aeeoimt  eftts  length,  biil  It  is  such  as  to 
prove  that  the  nature  of  this  firework  was  thorough- 
ly understood.  It  it  even  remarkable  that  be  re« 
cnmmendi  particularly  the  cluucoal  i  f  illow  wood, 
which  w  e  inodiriis  have  found  by  experience  to  be 
among  the  best  for  all  the  purposes  of  gunpowder. 

Thus  fiir,  altboogh  we  have  not  fixed  the  date  of  the 
bmotieB,  we  bavocanfed  ili  not  only  beyond  Bacon, 
but  even  beyond  thb  supposed  pred  ecei^sor ;  a«  he  him- 
self does  not  pretend  to  be  the  inventor,  but  the  com* 
piler,  of  a  Liker  Ignium  ;  n  troetite  on  nyrotechny. 
If,  in  attempting  to  ascend  still  higher,  the  evidence 
becomes  more  rare  and  more  obscure,  there  are  sdll 
insuperable  facts  to  prove  that  its  antiquity  is  far 
greater ;  however  impossible  it  may  be  to  approxi- 
■at*  to  the  dale  of  tbe  biveation,  far  laM  to  ass^ 
Aat  wWeb'teem  bailed  among  die  obsctifMas  of 

Oriental  learning.  Tbe  question  of  gunpoM'dLr,  as 
applied  to  Artillery,  u  a  separate  one;  but  tliere  >a 
abundant  reason  to  bLiicrc  thr.t  this  compound  was  not 
only  used  in  some  form  or  other  as  an  explosive  and 
combusti  ble substance,  but  was  even  applied  to  military 
pnrpoaes ;  it  may  be  In  tbe  shape  of  rockets  or  other 
fireworks,  which,  fi>rofajectsofaaatenwnCatleaa^bei^ 
beeA  Anaiar  to  lb*  Chioese  beyond  all  record. 

The  aarBen  4m*  Io  trhicb  we  can  refer  the  knoir* 
li^l*  *f  giinpowdcr,  I*  defjMt  of  *  aofld^ptl j  f*> 
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Camftmiat-  nai>tc  acqaainUncc  v^iCli  Oriental  Hutory.  it  355 
'•■^/^^A.C.;  althougii,  from  Uic  very  Mlurc  of  Uiis  evi« 
ilcr.cc,  ii  icillowt  tJut  it  was  then  not  only  kuu)ra  to 
the  eutt'rn  nations,  but  that  it  must  liavu  lung  been 
SO;  since,  even  ai  that  uarl)'  period,  ii  n.u  iip)t!ii'J 
to  warlike  purpo.^^cji.  !  n  liie  cods  of  Hindoo  law*, 
iaJccil,  where  it  is  mentioned,  it  is  rcTcrred  to  a  pe- 
riod irhiob  OrieauU  unti^i^riee  bave  concidered  as 
fffj,t<j;^fftf  widi  dw  tin*  of  MflMt.  But  tb«  cvi. 
dence  to  which  we  mora  pHrtieolirlj  aUiidCi »  found 
in  a  pawafje  of  the  LWe  «f  ApoTIoiiitM  Ty«n«iw  by 

Plijiu:^[rj[u>.  ;  trie:  [Hirporl  of  wli'cfi  i>,  t'r:at  Ali'X.mJcr 
was  unwiliiiii;  to  titiacl<  llie  )  dm.:  who  lived  be- 
tween the  Hypliakis  and  iliu  U  l  i^i,.,  because  they 
wcie  under  the  care  of  the  gods,  and  overthrew  their 
«MMlic4  with  thunder  and  lightning,  which  they  shot 
ft-om  their  walls.    The  uuMi  tal«  u  t«id  vf  Um 

Sokes  experienced  in  ibfa  caonirf  bj  Hinwlei  wtA 
iaeclun> 

Tiie  onit  of  thaw  early  dates,  ia  irhieli  aba  avr 

evidence  is  imperfect,  is  2i  2  A.  C,  but  the  establish- 
ment of  the  truth  of  the  last  would  render  this  one 
more  credible.  In  ilie  defence  of  Syracu^  by 
Archimetles,  Vilruvius  relate*  thai  one  of  his  eiiginee 
threw  Urge  «tone»  with  a  great  noike  ;  a  description 
which  does  not  apply  to  any  of  the  mechaaicai  artU* 
kty  of  the  aaciaMa.  On  a  ooiico  so  superficial,  «• 
must  not,  however,  lay  too  much  stress ;  and  here 
aada  all  tlie  information  which  we  bafe  yet  procured 
icapactlag  the  earliest  koowladge  of  guoMwdar*  It 
wemi,  liowever,  to  be  to  daeidedly  capaUa  of  being 
traced  from  the  Eut,  through  ihc  intervention  of  ths 
Arabs,  that  there  can  be  little  doubt  of  its  bein^  aa 
Oriental  invention,  and  of  it«  having  been  thence 
imported  into  Euiope;  and,  indeed,  tha  luililary  use 
ut  rocktt'i  iu  tlieamjoiaf  India  Moanditotptriad 
beyond  record. 

Of  the  earliest  period  at  which  it  was  kaaara  la 
China,  we  have,  in  defect  of  thair  «wa  avidaacOf  aw 
ly  tha  teatinwtty  of  UAm^  an  ItaKaa  aaAor,  vbv 
aficoM  that  not  only  gunpowder,  but  ordnaaai^  waa 
in  iHO  in  that  nation  in  the  year  »j  A.  ]>. :  and  that 
caniMtn  wure.  in  hiii  day,  remaining  fi  the  mogl 
ancient  times,  in  some  of  the  luaniime  province*, 
made  both  of  iron  and  bras?.  Keoea  some  writers 
{iresaine,  that  the  Chinese  comnuinicated  ilie  inven- 
tion to  the  Indiana  ;  while  it  has  also  been  said,  but 
on  r,o  sufttcient  at)ttMittt/,  that  they  tlieaBsdves  re- 
ceived it  from  Tattaijj^  nation  refpeotiag  which 
«•  koow  liMl*  or  Mlbiaf,  aad  ia  which  wo  liiarid 
act  be  iatfiBod  lo  laalt  ftr  as  aorly  acquabiuaaa 
with  the  arts.  This,  however,  refers  to  a  date 
so  late  as  917 ;  so  that,  if  there  is  any  dependence  to 
be  (laced  on  the  It>tlun  jn.I  Ch'iu'.'c  1iy|)..)t)iesis,  tiK 
Tartars  mtut  tbcaeeives  have  borrowed  the  iavsn> 
uon  fron  ihoM  i»  vlwoi  timf  up  hM  i*  bwalrtt 
it. 

There  ia  aAar  this  a  long  blank  ;  and  the  irst  8» 
thor  OP  tha  subject  itaal  «a  ba«a  iliMpTanad  ii  aa 
1849,  tireoty  yean  bafiwt  Iho  dalo  of  Biwrt  aai^ 
Mliva.   This  is  an  Arabic  writer,  in  the  Escuriai 

'  coneotioB,  who  is  translated  by  Cuiri.    His  de- 

and  to  thelLv.    in  the  former  case,  it  odJj  proves  the 


knowledge  of  the  detonattng  coTnpoond :  the  httteri.Csyto- 
WW  h  proved,  would  show  that  they  were  also  a^ '     »  ' 
quainted  with  the  use  of  ordnance;  although  it  is 
not  iinpos&ible  but  tlmi  »uch  prajuctiics  mi^'ht  have 
been  thrown  by  »nT!i;ir::iMl  urtiHiTv. 

As  the  invention  of  gunpowder  has  been  popular- 
ly attributed  to  Bacon  and  to  Schwartz,  so  the  uiie 
of  ordnance  has  been  referred  to  the  time  of  the  . 
6eld  of  Crccsy,  or  lSi6.  Topav  «itr  liar  Chinese 
hnotluaia  oo  Ibia  part  of  tte  aHl|oel^  wt  abaH  And. 
not  daaaoli  wm  koeim  at  least  aa  eariy  ai  1919. 
This  we  derive  from  the  source  quoted  by  Cn- 
airi ;  froHi  Arabian  writers  who  describe  the  use  of 
ordnance  in  1318  and  :ii  l  :i  i  ;  while,  if  Harbour 
to  be  trusted,  Rdward  III-  was  also  provided  with 
some  piecos  ot  artillery  in  1327;  and  Pere  Daniel 
asserli  that  cannon  was  known  to  the  French  in 
ISSB.  We  need  not  carry  this  discussion  lower } 
tlwiub.  in  favour  of  the  Orfehtal  or^^  of  thk  io* 
«eatiaii,  w*  wodld  alilt  retBtrk.  that  artillery  waa' 
aoeb  ia  ma  lo  the  Meditcrraneon  when  it  was  still 
little  tited  elsewhere ;  as  by  the  Venetians  against 
Genoa,  in  1S80,  and  bgr  AlpbaiMO  XL  bt  hit  watt 
against  the  Moors. 

CompoiMon  qf  Gunpmdtr. 

The  present  composition  of  the  Chioeee  corra> 
spends  so  nearly  with  our  own,  that  the  difierence  ia 
aaarly  inseosiUot  bat  wbathar  it  bad  anivod  atihab 

degree  of  perlbolMMi  in  thair  aaeleot  pariodt,  wa 

liivc  no  means  of  knowing.    Neither  can  we  judge 

4*1  its  nature  and  [tower  at  known  lo  the  Arabs.  * 

But,  in  our  own  country,  i*.  i  :»  ^ci  v  1  .  te  in  arriving 

at  its  presetit  state  of  perfection  ;  nur  do  the  various 

proportion!  given  by  one  of  our  c(trliei<t  writers  on 

the  stihiect,  argue  much  in  t^veur  oi  thair  cheiniaai 

li— irlaago,  ar  lorn  for  expcrioealk  IMmo  Wbiio* 

^anai^  who  wiolo  in  1573,  giaaa  owaignuus  propor» 

tioOB,  whlwM  ioaming  well  a  ware  af  their  respactivt 

vakteat  aod,  raapaoliag  some  of  them,  it  is  easy  to 

see  that  thry  were  scarcely  fit  for  sq«M>»,  much  leta 

fc)r  the  purpose  of  projecting  sJir!.  Such  is  nitre, 
Eulphur,  charcoal,  equal  paris  ,  uliJi',  la  the  very  up. 
po»itc  extreme,  we  have  nitre  12  i)srl«,  sulphm  and 
charcoal,  uf  each  S  parts)  wd,  still  wor^c,  uitre 
to  a  of  ilie  other  two  ittgredienis  i  or  nilre,  48  parts, 
with  7  of  sulphur  and  3  of  charcoal.  Uevei  audi 
as  these  oeenpoiiiioiu  are,  want  of  exforieooe  can 
laawto  bo  pleaded,  aa  tb^  mm  m*  hcMat  ibaa 
ibaaofMa  by  Nye,  to  18M»  I*  TtaHM*  alM,  lb* 
eompoaitioB,  at  no  very  remote  period,  was  nitre  50, 
sulphur  l6,  charcoal  34;  from  which  it  varied  to, 
juiri-  Or,  ^;i4!i-i}iijr  I,;-:,  cii.ircoal  90,  and  to  nitre  84, 
suipiiui  8,  charcottl  6  :  these  ditferenoes  beinp  sup- 
pofrcd  necessary  for  the  larger  cannon,  and  the 
smaller  progressively ;  iha  last  being  ibeir  i»ujkct 
powder. 

^Jd^MmTftBpMMma^  tluMporilbwof 
gunpowdar,  «a  shall  now  state  die  pre|NMiaaa  it 
present  in  ate  in  diflirrent  mtion*.    They  do  *at  WHh 

leriallydiier  from  ,.ach  o'.hrr,  nitljr it  it  UHfM^ 
lieaable  that  ttey  are  not  aU  at  equal  power.  ' 
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1.5 

The  proportions  in  the  cammercmi  gunpowder 
of  EiiglMiid  wj  iodefiniteljr,  aocordiDg  to  the  views 
of  Ihi  naau&otiner  iMpeetiiig  Uw  mrkeM,  tiie 
price,  aod  other  mitim.  Cbeepneat  being  the  leed- 

mg  object  where  it  is  only  made  for  sale,  and  the 
nitre  being  the  only  expensive  article,  the  proportion 
of  this  is  diminished,  and  those  of  the  other  two  in- 

gedients  increased.  The  worst  i*  made  for  the 
uiaea  trade,  and,  if  we  are  not  misinformed,  that 
for  the  Caoade  trade  is  nearly  as  bad,  while  the  next 
opwMRla  in  tbe  aoete  is  that  said  to  Turkey.  We 
hevoMver  miiiDy  aociiiieDin  »liich  ilwre  wia  icM 
tlMii  <I9  of  nitre;  tMit  Dave  rctMW  to  believe  diet  MWie 
of  the  inferior  kinds  do  not  contain  more  than  50- 
For  the  u»e  of  miners  it  also  is  made  with  a  low  pro- 
poiiion  of  iHtri-;  [jruilucinL;  ndvanLages  in  iniaing 
not  intended  by  the  makers,  whose  only  object  was 
to  mannfactore  •  d>eap  article.  But  the  proportions 
of  aU  tbe  coanBorcial  powders  are  very  inconstant, 
even  wlien  fondalled  pgma  fide  to  government,  as  it 
is  iomoMible  to  prereot  tbe  wocfciMD  fton  poiloiB- 
ing  the  nitre,  and  replacing  it  with  fhe  die^MM  In- 
grrcilcnf?. 

It  IS  riiit  lor  wact  of  experiments  if  greater  tmifor- 
nii;y  h  IS  not  been  attained  in  these  compcsitiona, 
and  if  all  adhere  to  their  own.  Baptista  Porta  was 
one  of  the  first  who  made  aceantte  InTestigations  on 
thif  subject :  and,  aa  Io«g  age  at  \6\&,  be  fixed  on 
die  proportioot  now  aaed  in  Rttie»  •  Beanmf, 
■OBOC  time  ago,  fixed  en.80  of  nitre,  5  of  sulphur,  and 
15  itf  dtareoal ;  and  die  opioiona  of  Morvean,  Chap, 
tal,  and  Protist,  arc  displayed  in  the  preccdhii; :  I'  llc. 
It  is  easy  to  account  for  these  differences  of  opinion, 
when  \\v.  ruiullcct  the  numerous  accessary  circum. 
attDCCa  which  modify .  or  vitiate  the  results  obuined 
fiNMt  practice.  Widi  the  wtv  lame  power  it  is 
wiarwi/  poaiible  to  pneare  tieilim  onoa,  at  \»  well 
-baaim  to  AnlHefMlet  and  henee,  Aean  praetioa  alone, 
unless  with  an  enormous  n amber  of  trutls,  no  certain 
conclusions  can  be  drawn.   It  will,  indeed,  appear, 

I 


that  under  variou*  proportions,  the  effects  mtn  real*  ^'w^^*** 
ly  be  the  same;  because,  as  the  force  of  powder  de-^ 
ilkadt  partly  on  the  quantity  of  gaa  genmtod,  end 
tMHdjr  on  the  heat  to  which  it  ia  tebed,  any  tIefieieB' 
C{)r  OB  the  one  band  auw  be  eonwcMated  by  an  in. 
cnoae  oo  tbe  other,  lliaa,  m  tM  greater  quantity 
of  gas  is  produced  by  the  largest  proportion  of  char, 
coal,  the  greater  beat  is  caused  by  augmentln;!^  that 
of  the  sulphur.  In  all  the  trials  that  i k'ivi-  been 
made  in  this  country,  no  reason  has  been  found  for 
varying  from  the  proportion  75  nitre,  10  sulphur,  and 
1£  chafcoel  j  and  the  aane  it  used  for  anm  of  all 
oaiibrea  the  only  difttenee  for  tlie  mpeelifV  ara» 
being  made  in  the  sizes  of  the  grains. 

It  is  proper,  on  this  subject,  to  state,  that  whUe 
thi-  «  x|>li  ^ive  power  depends  fundamentally  on  the 
quaiUKy  i«f  gas  that  is  permanently  generated,  that 
(;bs  is  almost  entirely  produced  by  the  combustion  of 
the  charcuai{  tbe  nitre  being  the  cause  of  that  com* 
buation,  and  fbmiahing  one  pait  of  the  generated  gas 
iiNMn  its  decomposed  add,  as  it  dose  die  other  by 
eonvertlng  the  charcoal  into  carbonic  acid.  Were 
nothing  else  required,  Ihcrefore,  to  product"  rtif  rf- 
feet,  the  best  powder  would  consist  of  nitre  an*!  cliar- 
<ii;il  alone;  as  tin  mj1[  liur  consumes  a  con.siderable 
p^rt  of  the  oxygen  of  the  nitric  acid,  without  adding 
any  tiling  to  the  permanently  elastic  gas.  But  aa 
there  are  two  other  important  elements  in  this  pro* 
blem,  namely,  the  rapidity  of  the  inllaininattoD  aotf 
the  beat,  tbe  sulphur  becomes  an  indhpnisaUe  ingre> 
dient;  while,  by  expanding  the  ^ag  M  the  moment  of 
explosion,  ii  hmk.'  rhon  ct»mp*  i  siti^  "or  (he  diminu- 
tion of  permanent  bulk  which  it  causes.  Pcrhape, 
on  this  compound  view  of  the  subject,  M.  13caumef 
composition  is  really  the  best,  ab&tractedly  consider< 
ed ;  as  the  nitre  i.N  sufficient  to  bum  the  whole  of  die 
sulphur  and  the  charcoal  also,  and  as  both  die  dcfvae 
of  Mat  and  the  quantity  of  gas  eeem  to  be  beet  ba> 
lanced  for  the  intended  eflcct.  But  a  composition  of 
thia  accurate  nature  requires  equal  accuracy  of  mix- 
till  e  and  manufacture  ;  and  as  that  is  ecarcelv  attain- 
uLile  on  the  great  scale,  it  is  found  better  «»  to  in- 
crease the  sulphur  and  charcoal  as  to  insure  the  total 
decompfliilioo  of  the  nitre,  this  being  further  aa  ob> 
jcct  ofeoeaonj. 

•  ^ort«DM»  as  well  aa  ArtUicfistt,  ought  to  kmir 

dnt  the  fooling  of  thetr  barrels  after  firing  k  In  adi> 

rcit  ratio  of  the  weakness  :irnl  ti:ii!iii  's  nl"  their  pow. 
dtr;  and  lijts  rffcct  is  most  coaipk'tf ly  obviated  by 
using  M.  lieaii:!  i  or  any  similar  mixture-  Not  only 
docs  the  feebleness  of  such  powder  prevent  tlie  bar- 
rel from  being  swept  clean  at  the  explosion,  but  as 
the  fonlness  coasiBta  chiefly  hi  a  mixture  of  the  ear>- 
boutt  aad  idpbat  of  potadi  wHh  cbareoal,  tliat  be- 
OMMa  necessarily  greatest  wherever  the  nitre  is  re- 
doeed  in  quantity  for  the  purpose  of  introducing  the 
<-l.uaper  ingredients.  The  analyws  of  powd>  r,  u': 
ltj>*t  as  far  as  that  ingredient  is  concerned,  is  m  ea- 
sily made,  that  every  one  who  fecis  an  interest  in  his 
success  as  a  sportsman,  should  examine  what  be 
uses ;  as  tl>e  very  worst  mixture  can  be  rendered 
benntifol  to  tbe  ejre  by  a  nfatnto  'grain  and  •  h^ 
poM. 

The  British  Govemmrnt  u't  Jut  or.c  propor- 
tion for  all  services.    As  tar  as  artillery  and  mus* 


.  kj  .L.  .^  i.  y  Google 


P  O  \V  D  E  R. 


349 


ikmej  m  toacarned,  we  da  not  coniidar  Ibis  u 
'•f  MMh  moment ;  or  that  an^ 
wmM  k»  abMhwi  bjr  ntii^  dif 
portioMd  to  tb«  nqwotif*  olibm.  But  we 
aider  that  they  commit  a  great  error  in  adoptrng  die 
umc  for  the  mining  service ;  and  that  some  of  the 
iaiiiirK*  caused  in  our  wars,  in  attempting  to  blow  up 
works  or  demoliBh  bridges,  have  been  produced  by 
the  very  excellence  of  the  powder, — by  iv^.  tn  i  ert  ut 
ttMogth,  in  short.  To  t&ke  the  case  of  common 
khlt«mining  as  a  simple  one,  and  to  put  the  extremo 
CM*  of  Ir  it  be  atteapied  to  wnng  •  rock  by  the 
powder  of  ehloMMh  of  potatb.  either  ibo  plug  will  be 
blowD  out,  or'  •  verr  narraw  epoot  nmnd  IJie  miao 
will  be  brolcea.  ¥rith  tbe  bek  ittuiket  or  oanmMi 
powder  the  same  effects,  but  in  a  less  degree,  follow. 
Here  the  miners'  powder,  which  seldom  contains  as 
much  as  60  per  cent,  of  saltpetre,  is  effectual ;  and, 
what  is  more,  it  is  rendered  still  more  active  by  beini» 
damp  from  careless  keeping,  or  from  remaining  some 
tioM  in  the  mine  before  it  is  fired.  Mathematicians 
frill  imuiediately  see  the  solution  of  this  apparent  in< 
coogniity,  by  recollecting  that  the  elemeot  of  tine  it 
■D  iagfipdieiit  in  tbe  prdiiiero.  Whh  too  j^t  a  ve» 
locity  the  paru  of  tbe  general  aum  newest  lo  tho 
acting  force  are  disintegrated;  so  tbttnOtODlyls  Ao 
force  expended  in  this  act,  but  the  gas  thus  escapes 
from  the  opening.  With  a  power  acting  more  slow- 
ly, the  whole  muss,  or  a  much  larger  one  at  least 
than  in  the  fir«t  case,  is  moved  ;  and  thus  the  rock  ii 
widely  shaken,  althiiigh  not  blown  into  the  air.  It 
will  be  found  practically,  that  tbe  further  the  frag> 
■WBts  are  dispersed,  the  less  is  the  effect;  and  thus 
tfhe  bIm  whkb  m  nost  dengeroas  to  the  workaen,  is 
also  the  ieeat  eSoMNOW. 

It  is  from  thh  WflMloil  IH|MGtfalK  Iho  pewtr  ef 
gunpowder,  hitherto  wiettendM  to,  from  confotind-' 
ing  impulse  and  pressure,  to  which  at  least  it  bears  a 
certain  relation,  that  so  many  diiiercni  opinions  have 
been  entertained  n  -pi  ciing  the  Torre  oC  powder  in 
particular  cases.  Hence  also  have  arisen  various 
projects  for  incieasing  its  efficacy;  among  which 
quick'lime  has  been  repeatedly  recommended.  In 
mining  it  does  actually  increase  the  effisct,  thoqg|h  not 
cbo  fbrae.  It  dialoiwM  tbe  force,  on  the  ooBtitijt 
nd  It  b  liwn  that  tMiy  ewne  diet  it  is  nore  effectual 
in  mining  or  shaklli^  a  vock.  The  same  object  can 
be  obtained  by  a  mntare  of  sawdast ;  but  it  must 
aljo  be  remembered,  that  this  will  not  happen  unless 
good  powder  be  u^eJ.  Ordinary  ntioert'  powder 
will  not  often  bear  this  kind  of  dilution.  It  is  easy 
now  to  apply  this  principle  to  military  mining,  where 
the  object  is  to  produce  as  extensive  a  shock  as  pos> 
sible.  Mathematidaw  have  calculated  the  clobes  of 
compression  for  oertaio  dUfgett  bM  It  will  befbund 
ibat  tbeae  will  vaij  lo  nueht  aoeordiag  to  .tbe- 
aticBglh  of  (lioinatMBi,  that  the  eandunoiHi  eaniAot 
be  depended  on.  This  is  a  very  important  problem, 
however;  because  the  destruction  of  a  work  depends 
on  the  area  of  the  b^  .i  of  the  paraboloid,  or  what- 
ever else  the  6gure  m,  which  the  explosion  produces. 
Wl  dare  not,  however,  enter  further  on  tide  ailll|jeel» 
as  it  would  lead  us  bevond  our  lim't*. 

.  0»  the  Choice  and  l.xamtuaitoa  q/  the  MaUriaU' 

Mkit^  M  it  ii  Itapofiai  fim  ladia* 


that  is  used  in  this  country  is  pracurcd,  is  mixcd<ifl»powileT. 
with  much  dirt  and  with  some  salts,  consisting  chief- ' 
\j  of  the  nitrata  and  murlau  of  lime,  and  of  marktof 
potash.  As  the  deliqueseeot  salts,  in  partiealar,  aro 
oatioiMij  nriuriouit  fiKm  tlieir  pnpeny  of  attnetinf 
moistBre,  it  n  most  inportmt  that  thie  nitre  to 'be 
used  io  g^nnpowdef'sboul  1  hi  rl  rsroughly  refined.  For 
this  purpose  rain  water  uuj^ltt  to  be  used  if  po!«sible, 
and  if  not,  such  river  or  other  waters  as  are  found, 
on  trial  by  the  appropriate  tests,  to  conuio  the  least 
quantity  of  saline  matters.  Tbe  nitre  is  first  boiled, 
and  tbe  grosser  impurities  separated  by  fSlterinff 
through  hetDpUB  bap,  after  which  it  is  crystallised 


AiW  draioiDg,  one  waairiBc  is  soflcieot  to 
ibo  fiial  cijitallisatiea  aafliMntly  pore ;  bottfae  wtb' 
seqaent  oiiee  reqaira  ideated  solution  and  crysUU 
lixatioo  befbre  all  Ibe  (weign  sslts  can  be  separated. 

\Vc  need  not,  however,  dwell  on  this  subject,  and 
shall  only  add,  that  no  nitre  ought  to  be  used  unless 
it  will  stand  tbe  tests  of  nitrat  of  silver  and  of  cttbe> 
nat  of  potash,  without  exhibiting  a  precipitate. 

It  is  held  necessary  that  the  nitre  shoiiM  be  Ao> 
nwghly  dried;  and,  accordingly,  moch  UDOeocaniy 
labour  is  bestowed  on  this  objeot,  daoe  it  UMt  lio 
auattaned  a  tho  auU  when  the  coMpoaltion  is  sub- 
mitted to  tbe  roDert.  The  onlj  real  me  in  drying  it 
is  to  enable  the  workman  more  easily  to  allot  the  true 
weiglit,  which  mightequally  well  bedone  byanaverage 
and  an  experiment.  We  should  scarcely  have  no- 
ticed this,  but  t)mt  the  French  manufacturers  boast 
much  of  the  superiority  which  they  derive  from  re- 
ducing tbe  nitre  to  minute  crystals,  by  agitating  the 
solution.  In  the  royal  mills  it  is  further  the  practice 
to  fuse  the  nitre  into  large  caltat.  By  this  method 
it  is  speedllf  dried,  eatin  atond  away,  and  praiect- 
od  mm  dcfiredatioo.  Theae  adfieitages  are  held  to 
be  snfietent  to  .compensate  tiie  exprnce ;  but  ft 
uUu'liT  til  be  remcml>iTed  that  tfu  ri  i"  a  degree  of 
hazard  in  the  proceiLs ;  as,  if  the  (all  siiould  be  overo 

heated,  it  might  be  so  far  ^  r  mpaaad  aa  to  have  m 
portion  of  potash  united  with  \u 

Sulphur,  as  it  is  received  from  Sicily,  the  great 
COIporiam  of  this  commodity,  is  mixed  with  a  cob» 
■idenblo  proportion  of  lime,  while  a  portion  of  it  la 
alao  eaabioed  with  that  anbataaBo,  forming  cakare^ 
00*  bepar,  or  sulpbwet  of  Inw.  FVom  thi*  and  the 
grosser  accidental  matters  it  is  purified  hf  melting ; 
the  stilphuret  and  the  earth  subsiding  to  the  bottom 
of  th'  in  li  d,  so  as  to  admit  of  being  mechanically 
separaUil.  This  residue,  yielding  no  more  purosuU 
phur  by  that  process,  is  afleruard-:  submitted  to  dts- 
tilktiiMi.  When  the  sublimed  material  is  to  be  used, 
it  requires  previous  washing,  till  it  is  entirely  freed 
from  the  sulphuric  acid  adhering  to  it,  and  it  may  be 
tasted  for  this  purpose  by  means  of  the  muriat  of  ba- 
wfim.  The  fuiod  wilf^or,  if  donbted  of,  mqr  be 
■ubnulted  to  eombwlioo,  aad  tba  Teridut  volid; 
but  a  little  deflcienqp  ia  the  ftaSltf  of  lUaiaigMdieBt 

is  of  no  moment. 

With  respect  to  the  charcoal,  there  is  considerably 
more  nicety  required  than  is  generally  imagined. 
The  soft  woods  have  been  preferred  from  time  im- 
memorial; since  even  in  tbe  receipt  of  Magnus  Gra.>. 
cus,  formerly  quoted,  the  willow  is  mentioned.  The 
poplar  and  many  otbera  have  been  used  abroad,  but 
tt  tUa  oonntiy  tbeae  coflMmnly  adapted  are  the 
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QoofemiM'  nlttic  wuluw  and  iite  alder.  Even  among  thete  soft 
*^  v^"'  H'ooda  iliere  is  a  coasidetabie  UiJference,  as  our  own 
experimeau  have  ibonn ;  aad  in  them  it  wu  poTed 
lh«t  the  greAteit  exp]o«iv«  power,  eaitru  parilmtt'wm 
ftoinotA  by  the  irood  of  ihe  Ab«naat  iftcudbyconi* 
■Moly  edlad  Hack  dogwood,  m  w«  mil  ihim  non 
particularly  hereafter.  The  hard  wood*  are  ijivari< 
ably  rujucted,  and  with  justice;  though  the  reuoni 
for  ihic  practice,  which  are  derived  from  tlie  presence 
of  aaits  in  iheae,  are  mt  tiw  cau»ea  ot'  their  inferiofi- 
ty,  certainly  not  the  only  one*.  It  ia  noTerthelea 
tint  no  wood  wliich  oobImm  carbaut  of  potub, 
«r  atfitr  iMIqaewanI  ttlM^  ■  it  Ar  tlitpurp«tr«and 
tat  the  roost  obviont  NMSMf  and  ihit  ia  tb»can  ia 
the  oak,  elm,  fir,  and  otlMr  tfuM.  Bat  there  to  m- 
other  rcasoa  for  the  badness  of  the;it<  k'mtU  of  char* 
coal,  the  cauae  of  which  ia  not  to  obvious,  although 
it  ia  ufideotly  connected  witli  ibeir  hardness.  Toua 
kafppeara  to  depend  on  the  email  proportion  of  hy« 
dragaa  combined  with  the  carbon  in  tbeae  charcoaJa, 
eo^awd  10  that  wbidi  cxiiu  ia  tiia  pivduca  of  iha 
aaAcr  wooda.  Eveii  tkeaa  eaii  be  ledneed  to  tbe 
«aaie  state  by,  overheating.  Thus  the  hydro_'cn  i? 
dissfpated,  and  the  charcoal  become*  so  hard  as  to 

i>.  riiic!i  steel,  in  which  ca«e,  heiwtar alualaed^ it  ii 

always  unlit  for  powder. 

As  this  subject  is  yet  obscure,  from  our  iniperfeet 
acowaitrtaiice  with  the  true  aauure  of  cbareoai,  and 
with  the  aodilleatkntt  of  wlueb  k  b  aaaotptMe,  H 
become*  ncrewary  to  have  reooune  to  axBerimeet, 
toe  the  purpose  of  determining,  at  any  rate,  nie  proal- 
mote  cause  of  this  difference  in  the  e -  i-i  t  pnvreri 
of  the  tievertl  kinds.  Variouis  trials  have  according- 
ly been  made,  as  well  by  ourselves  as  by  the  I'rencli 
cbemidts  ;  and,  for  brerity's  sake,  we  add  the  most 
imporunt  results  in  the  subjoined  table.  We  are 
not  iafonoed  of  the  process  wbicb  was  adopted  by 
iw  Flwacli  for  meaiaring  the  gaa;  bat  bi  bur  own, 
we  had  recourse  to  the  pneumaiir  ajiparsiu.'!,  using  it 
in  the  manner  which  is  de$cribe<i  la  auother  part  of 
this  article  ft  r  t  <  IN  ctinp;  the  total  produce  of  the 
combuttion  of  gunpowder.  The  mixture,  in  the 
I'rench  expcrimenu,  consisted  ooifomily  of  60  parts 
of  nitre,  and  18  of  the  cbareoai  submitted  to  trial,  la 
our  own  they  wen  varied^  and  the  mtilta  taken  horn 
tbose  in  which  the  combustion  of  die  ebanMal  was 
OOmpieted,  and  tlie  quarttity  of  gas  greatest.  As  no 
more  nitr  Mi  i  i  i  c  u^l  !  be  decomposed  than  there 
was  coal  prestnL  u>  burn  the  oxjgoa,  it  u  pioia  that 
in  these  tbe  resaita  on  oorroot. 


Iktacb  Hemp  stalk* 
Asphodel 
Vine 
Peartalka 

Fir 

Spindle  tsee 

pau) 
Cbesnut 
Haml 

Lamp  black 
Coak 


fnp.  I'uti. 

Ou, 

62 

12 

6S 

20 

6i 

M 

68 

66 

SO 

Jtara- 

-  6« 

S8 

66 

36 

6G 

S3 

4i 

54 

«5 

n 

•0 

These  results  are  iuci      ttj  prove  laaJ  liitre  iire'-'Mj 
im]>ortaot  differences  in  tin.-  nrjiluca  of  gas;  but,'^^ 
wilii  regard  to  practice,  ihtiy  are  of  very  littie  value, 
as  few  of  the  subetaaoes  submitted  to  tfbd  caaid  ba 
used.  To  adwt  of  coMperisoa  betireen  our  own 
perimeato  and  dwte,  wo  ahall  icdooo  our  proporiioM 
to  the  same  sundard,  by  taking  our  scale  from  tbe 
filbert  at  7d.    We  neglect  the  residue,  knowing  that 
it  proves  nothing;,  a*  the  results  arc  uncertaio,  in 
coiiaequtnce  of  the  irregular  absorption  of  water^ 
and  p4r(l)'  irom  the  impossibilitv  of  collecting  tbo 
solid  and  the  gaseous  matter*  boto  ftom  one  dMSfC* 

Filbcft                .  •  7S 

Oak             .            r  6I«6S 

Mahogany            •  •  5S 

Elm                          -  -  C:3 

Willow,                       -  -     7(j,  Ts 

Alder             -              -  74,76 
Black  dogwood,  Rhaimua /rattgda      80, 82,  84 

Oak  bark           .  5i 

Animal  charcoal         -  >  50,4^48|M 

Coak             .            -  SS,48 

Lamp  black         -  >           54, 52 

Oak  charcoal  overheated  i-k,  o6 

Willow  doi          -  •  i%64,(i6 

The  various  rcsulti>,  and  souie  others  which  we 
have  Uiought  it  unueceiaary  to  record,  may,  in  a 
certain  degree,  depend  Ott  Mocuracies  in  tbe  expo- 
rineotr  but  ia  the  greater  aanbcr  thejr  arise  fro« 
real  dtBSagnces  in  the  cbareoab  flvm  the  same  sub- 
stance,  produced,  as  wc-  liLfore  ii  -iniintcd,  by  ovcr» 
healing.  Tliii  \i  apparent  la  il.c  in  j  cato  above 
cited  of  oak  and  wiliow  ;  but  in  »orae  triaU,  tlie  dif- 
ferences were  even  greater.  Co^k  and  aiiiinai  char- 
coal are  particularly  liable  to  vary. 

It  is  evident  from  the  preceding  tdda  that  tbc  bOH 
charcoal  for  gunpowder  most  stMd  ia  tbo  fotlowiaf 
order :  jjlack  dogwood,  willow,  older.  Slbert.  From  the 
French  tables,  in  wblch  we  do  not,  however,  place 
much  conGdenoe,  we  may  add,  conbL  _  uUvtly,  hazel, 
and  llic  spindle  tree;  but  our  own  trials  rai.te  ihcs« 
to  70  at  lca!>t,  in  the  scale.  SulIi,  at  present,  are 
the  resiJu  of  thciti  uisXs  a*  to  tbe  best  charcoal  | 
but  we  are  by  no  means  satis&ed  tbat  we  have  jeC 
found  oat  tbe  best  wood  for  tbie  mitpose.  Ibo  ea- 
pc  riments  are  laborious ;  ytt  we  tbiob  tbe  stdiject  de> 
serving  of  more  attention  titnn  lir.^  y  \  h-.  bestow- 
ed on  it.  \\  tlh  respect  to  cotL  u..d  iijjiu.ul  cuoI, 
Ibcy  stand  very  low  in  die  i^cale,  as  the  over- 
hardened  wood«coais  do ;  aitd,  io  all  cases,  titers  is  a 
direct  relation  between  the  produce  of  gas  and  iba 
fiwiUly  of  ooabtHtion  u^er  ofdinat/ 


To  satisfy  ourselves  by  trials  of  a  more  direct 
ture,  and  more  applicable  (o  practice,  we  cbose  a 
tncthod  derived  from  the  fli^liL  i  i  rockets,  as  less 
liable  to  ditturbancc  from  collateral  causes  i^ao  any 
practice  with  pieces  of  ordnance.  The  rockets 
of  compound  dtmaasioiis,  and  ware  all  made  with  the 
same  proportions  and  drivsn  by  tbe  same  band,  so 
as  to  eosure  aO  poMtble  uailbcnii^,  tbaoali  varlati^a 
being  id  Aa  aiMre  «f  dw  dunvMl.  ifei  MflttI 
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.deratiwu  wm  Calcen  by  two  fudrAoU  at  the  same 
time,  and  kII  4he  flights  that  deviated  frora  tlie  per. 
pradlcaknr  vqfeOcd.  The  new  vertiiMl  ascent  of  a 
grwt  nmarlwr  vT  thoae,  made  widi  iriiloir,  alder,  and 
dfipwood,  »ai  -tfo  yards;  but  between  thete  three 
cosU,  tUc  differences  wereio  greet  at  to  give  Mriona 
^ultN  wbidi  w*f  berepraeBtedlytlieJallewing 
BHBiherf : 

Dogwood,  51$,  550,  SiS 
Villow,  t-O,  480,  490 
Alder,        455,  4G0,  470 

Greater  accuracy  it  not  attainable  in  this  way,  ai 
aaj  easily  be  coifceived  by  thoae  who  Icnow  by  how 
Btaoy  collateral  circuoutances  a  rocket  is  influenced  ; 
but  these  trials  are  quite  tufficient  to  justify  (hi-  ge- 
neral inference  made  frora  the  cxpenmeou  ta  the 
pncunutic  apparatus. 

It  haa  been  held  that  the  chareoel  dot  gomwdcr 
ftui^t  to  be  oHde  in  ejrliaders  or  retorte  bjr  dntilla' 
tion ;  and  this  expensive  process  if  coowqacntly 
universally  adopted.  It  It  doubtful  if  thia  ia  not  a 
n)i»tal(c  of  tbecauia  pro  iwu  causa.  Pit  charcoal  being 
made  in  coppice  wuaili,  n  alirays  the  produce  ot 
oaJi,  and  it  is  probable  that  tins  wood,  il^  charrt-d  in 
cloce  vesteis,  would  be  even  M-or«e  than  it  is  now. 
There  is  more  danger  of  overbeatine  in  thu  retort 
than  in  the  pit,  while  the  wood  i»  not  netter  burocd  ; 
end  hence«  by  a  careless  management  of  the  process, 
eren  tbe  febwcoel  of  mllow  or  elder  mav  be  raodet* 
ed  tt  bed  ea  that  of  eak.  Cooiiderinf  tbeae  nriooe 
clrcunuiauces,  charcoal  requires  to  be  submitted  to 
tlirce  tests.  It  ought  to  act,  as  little  as  possible, 
Ibcchanicalty,  even  on  copper  ;  it  ought  to  exhibit  no 
aalts  on  being  treated  witli  boiling  distilled  water 
and  tested;  and  it  ought  t  !  ■  thorouj;!ily  burnt. 
ThjB  beat  te«t  of  this  latter  circuouttaoce  ia  it*  giving 
out  no  aoMhe  wbeii  heated, 
r  A  new  ^  eeonomical  method  of  dittilling  cbai^ 
coel  he»  rawnlljr  been  iav«ited  bj  Sir  WiUien 
fCeoigKve.  SubaefueotlVf  bat  without  eiQr  know* 
ledge  of  what  had  been  done,  et  we  understaiid,  the 
same  procc.-n  wajs  sU(,;gested  in  America  by  Dr 
Bollman,  to  whom  ve  urc  ir.Ji'hicd  for  the  present 
clit'.!))  roL'thod  of  purifying  p)  rolignous  ncid,  and  ren- 
dering it  a  subslilute  for  common  viuejf.ir.  In  this 
bt'uutiful  proceiM  the  rttorts  or  cylinders  are  ranged 
in  a  row,  a  gas  pipe  from  each  being  conducti:d  to 
the  bottom  of  the  neat  in  aucceasion.  By  roe.ms  of 
•  fire  under  the  firtt  alone*  the  distilialion  of  the 
whole  niejr  be  condaeled  together ;  the  gas  whieh 
itaues  from  that  otto  b«ng  solBeieiit  to  char  tbe 
next,  and  so  on  in  succession  to  the  end  of  tbe  chain. 
The  ac'd  is  collected  in  this  cnye.-ns  in  otiicre,  by 
rocan^  of  a  separate  pi[)<j  arisiag  from  a  lower  point 
in  the  retort. 

Before  we  dismiss  this  very  important  and  some- 
what negleeted  department  of  the  gunpowder  manu- 
fectorj*  we  must  point  out  a  circuro5tance  with  re* 
^ect  to  cberceelj  that  requires  an  attention  which  it 
hM  neter  jet  aqpnieaoed.  This  is  the  property 
which  it  poweiaea  oTtlnorbinff  and  reuioing  water, 
and  which  we  have  ascertained  to  be  different  in  the 
diderent  kinds  of  wood ;  although  we  have  had  no 
■eppertneitj  of  ieewtiiMing  iWljr  that  wbich.ie  here 


recommended  to  the  attention  of  pordcr  manufac*  Casfmrder. 

turcr*.  I  ~  ■ 

It  is  from  this  hygroeietric  power  that  gunpowder 
attracts  moisture,  even  whea  the  nitre  ha*  been  per* 
fectlj  purified :  a  circumstenee  which  materi^  in. 
terwea  with  it*  rapidity  of  nilammation,  and,  con- 
sequently, with  its  strength.  Rut  as  the  various 
hygrometric  powers  of  different  chanoiils  have 
never  yet  been  properly  examined,  we  can  cnmrauni- 
cate  00  information  on  this  subject  which  is  worth 


GririJing. 

Tiie  fim  part  of  the  procesi  cnnii;>t*  in  pulverizing 
all  the  ingredients  separately,  after  which,  they  are 
wi  ighed  and  mixed  in  e  general  and  red*  ounoer  be* 
lore  being  anbnitted  to  tlie  aaitL  la  Ftamce,  and  ia 
eomc  other  countriei,  a  peetle  n^ine  ia  used,  or  a 
atttnping'mill;  but  it  is  subject  to  more  hazard  and 
inconveniences  than  the  griodingmill  which  i~  adopted 
in  tliis  country.  This  i^  foroi^  on  the  model  of  the 
common  bark  luill.and  with  two  rollers  atdiflcrent  dit- 
tancet  from  the  ax'm,  to  a*  to  cover  tbe  whole  bed.  llie 
weight  of  each  roller  is  commonly  about  three  tons, 
and  they  are  generally  made  of  Umestooe,  aitbotMli 
iron  cylinders  have  been  adopted  in  tome  weru. 


The  bed,  which  ia  ayrraunded  bgr  a  woooen  aiaigiOj 
is  of  the  same  materiala,  and  the  whole  l»ouae  it  balk 
of  ali^t  fivaed  wood*  to  dlabiah  the  evils  that 
might  ariie  fiom  •  OHoal  explosion.  A  wooden 
Tile  follows  the  rollers  for  tbe  purpose  of  bringing 
the  mixture  under  the  cylinder ;  and  the  motion  is 
comnaunicatcdteitbor  bj  wiMr  or  by  tin  pamr  et 
horses. 

The  mixtore  bemg  distr3nited  on  tite  stone,  to 
the  amount  of  40  or  AO  Ibk  IS  moiltCDCid  wUI^  diie 
tilled  or  rain  water,  hot  ea  ae  aet  to  be  wetted.  It 
ia  baiel|  anfficieat  to  prevent  the  dtist  from  flyiag . 
Aeetuding  to  the  velocity,  the  grinding  is  perfected 
in  a  tpace  of  time  varying  from  ili  ll  i  n  seven  hours, 
and  a  depends  on  the  iti*pector  i  i  deiermioc  by 
tri.ll  fur  each  velocity  when  the  mixture  is  perfect. 
Alter  that,  tiuic  is  a  sufficient  measure.  The  rc 
rooval  of  the  mil)  cake,  as  it  is  called,  requires  cau- 
tion, as  it  is  commonly  .it  this  time  that  the  explo> 
sions  take  place.  Tiici^e,  indeed,  will  aenerally  be 
produced  if  the  bed  and  cyliodx  afaoald  ceane.iata 
contact  while  they  are  moved  reuad  aiowly,  to  ea* 
able  the  nateriak  to  be  lekca  miti  tbe  frietion,  un- 
der ao'great  a  weight,  even  of  the  purest  limestones, 
or  of  iron,  being  siufneifiil  to  inflame  gunpowder. 
To  prevent  thi«  ruk,  a  tiiick.  piece  of  hide  is  carried 
before  the  cylinder  h»  the  powder  m 
by  this  plan  the  contact  is  prevented. 

Pressing,  Granuloiing,  and  Drying. 
The  mill  cake  thus  completed  U  gunpowder,  and 
may  be  graoolated.  But  it  is  yet  not  so  firm  as  it 
caa  be  reodeiad  by  further  pressure;  and  that 
properlv  ia  veijr  eaaential  to  iu  durabUiqr  in  travel* 
ting.  For  dda  maon,  it  ia  flmher  ceniiaaNd  by 
pressure,  cither  in  the  common  screw«pfiM  mad  by 

Kkers,  or  by  means  of  Bramah's  hydnnlle  en^ne* 
■a  it  becoaaei  iadantted  «»  •  bwdhiei*  6fnat  to 
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Ouopowdw.  that  of  many  itones,  and  iu  specific  gravicy  ia  aJao 
'•'^^."^^  increased.     In  the  pres*,  also,  it  i«  divided  into 
cakea  of  an  inch  or  more  in  tiiicknctt,  that  it  may 
be  the  more  ea*iiy  broken  into  pieces  fur  tlie  Granu- 
lating Engine. 

This  machine  consists  of  a  number  of  sieves  made 
of  strong  vellum,  perforated  by  punched  holes,  and 
supplied  with  top  and  bottom  covers,  like  those  used 
by  druggists.  A  platform,  to  which  a  horizontal 
circular  motion  is  communicated  by  luachinery,  re- 
ceives a  number  of  these  which  are  bxed  in  it.  The 
lumps  of  the  press- cake  are  introduced  into  each  of 
these, together  with  ablockof  lij^num  vitsorothcrhard 
wood,  shaped  somewhat  like  a  Dutch  cheese.  During 
the  rotatory  motion,  the  lumps  become  thus  broken 
into  smaller  fragments,  which  fall  through  the  holes, 
together  with  the  dunt,  into  the  receptacle  below. 
It  remaiiu  to  separate  the  grains  according  to 
'<  the  sizes  that  arc  required;  and  for  military  pur- 
poses, these  are  three ;  one  for  largo  ordnance,  an- 
other for  musketry,  and  a  third  for  pistols.  The 
powder  generally  used  by  sportsmen  is  of  a  still 
finer  grain  than  the  last.  The  separation  is  perform- 
ed by  means  of  wire  gauze,  or  strong  silk  gauze, 
of  different  apertures ;  the  sieves  being  commonly 
cylindrical  and  turned  by  the  machinery.  At  the 
same  time  the  dust  is  separated,  and  afterwards  re> 
lumed  to  the  press. 

The  last  operation  is  koownby  the  name  of  Glazing, 
B  term  literally  true  in  the  ca»e  of  sportsmen  s 
abooting  powder.  Hut  the  real  object  of  tliis  opera- 
tion is  to  lake  off  all  those  acute  angles  from  the 
grains,  which  would  otherwise  be  ground  off  in  tra- 
velling, and  thus  produce  great  inconveniences,  by 
introducing  dust  into  the  caskt.  This  process  is 
performed,  by  causing  the  separate  classes  of  grains 
to  revolve  in  cylinders  so  constructed  as  only  to  let 
the  dust  through  ;  and  the  mutual  friction  of  the 
grains  produces  the  desired  effect.  When  it  is  re- 
quired to  give  the  powder  a  brilliant  surface,  as  is 
•  the  case  with  fine  sportsmen's  powder,  the  cylinder  is 

lined  with  a  woollen  cloth  ;  and  sometimes,  if  a  high 
polished  gloss  is  desired,  some  black  lead  is  introduced 
into  it.  But  these  are  matters  of  mere  ornament. 
-  Although  the  powder  thus  completed  appears  dry 
to  the  feel  as  well  as  to  the  sight,  it  contains  a  con- 
siderable quantity  of  water.  This  must  be  separated 
by  drying.  In  hot  climates,  exposure  to  the  sun  is 
sufficient,  but  in  most  cases,  artificial  beat  is  requir- 
ed.   In  France,  a  complex  process  was  adopted  by 

Casing  heated  and  dry  air  through  a  closed  cham- 
r,  with  the  intention  of  diminishing  the  risk  of  ex- 
plosion ;  but,  with  any  moderate  degree  of  care,  it 
may  be  done  in  any  manner.  In  some  of  the  older 
works,  the  stove  in  use  was  a  closed  room  with  air 
holes  above,  heated  by  means  of  an  iron  cupola  or 
large  pot,  to  which  a  fire  was  applied  outside  of  the 
building ;  the  temperature  being  regulated  by  a 
thermometer  fixed  in  the  door  and  indicating  the 
heat  externally.  In  this  room,  the  powder  was  ex- 
posed in  flat  trays  round  the  circumference.  Late- 
ly, the  method  by  steam  pipes  has  become  generally 
adopted,  and  in  this  way,  every  possible  security, 
real  as  well  aa  imaginary,  ii  obtained. 


Analytit  qf  Gunpowder.  Hmfomim 

It  is  oflcn  useful,  and  frequently  indispeotable,  to 
analyse  gunpowder.  This  process  will,  indeed,  ge- 
nerally supersede  the  necessity  of  proving  by  Ui* 
usual  methods ;  as  it  is  always  certain  that  a  speci- 
men of  gunpowder,  well  made,  will  produce  the  beat 
proof.  It  is  particularly  convenient  in  the  case  of 
gunpowder  purchased  from  merchants,  or  by  con- 
tract ;  as,  from  the  several  causes  which  may  easily 
be  conjectured,  such  an  article  may  be  deficient  in 
the  quantity  or  in  the  quality  of  the  saltpetre,  or  in 
both.  It  is  wieful,  moreover,  in  the  case  of  damaged 
powder,  returned  from  military  and  naval  service  ;  aa 
we  can  determine  by  these  means,  whether  it  haa 
been  wetted  by  rain  or  by  sea  water,  or  whether 
any  portion  of  the  nitre  lias  been  washed  out.  Pow< 
der  thus  damaged  by  Iresh  water  only,  and  other- 
wise uninjured,  may  be  cuntnitted  to  the  mill  and 
restored  at  a  very  trifling  expence.  If  the  saltpetrs 
is  diminished,  it  can  thus  also  be  restored ;  but,  on 
the  contrary,  if  the  damage  has  been  produced  by 
sea  water,  it  becomes  necessary  to  destroy  the  pow- 
der for  the  purpose  of  extracting  the  nitre. 

By  washing  the  powder  previously  weighed  in  K 
filtre,  with  hot  distilled  water,  the  nitre  is  dissolved, 
and  admits  of  being  crystallized  and  weighed.  Tha 
tests  formerly  mentioned,  namely,  nitrat  of  mercury 
and  carbonat  of  potash,  may  then  be  used  to  deter- 
mine its  purity.  Thus  it  may  be  ascertained  whether, 
in  a  new  aarople,  the  nitre  is  in  sufficient  proportion, 
and  whether  ithasbeen  well  purified,  and  in  a  damaged 
one,  whether  the  injury  has  arisen  from  fresh  or 
from  salt  water.    It  only  remains  to  examine  the 

Proportions  of  the  charcoal  and  sulphur;  a  task^ 
owever,  which  is  less  easy,  but  which  is,  at  the  same 
time,  less  necessary,  as  the  manufacturers  are  under 
no  great  temptation  to  assume  a  wrong  proportion  of 
these,  although  the  joint  quantity  of  the  whole  may 
be  in  excess.  This  mixture,  being  dried  and  weigh- 
ed, must  be  exposed  to  a  moderate  heat,  as  long  aa 
any  sulphur  can  be  sublimed.  But,  as  the  last  por- 
tions are  inseparable  in  this  manner,  it  is  necessary 
at  length  to  have  recourse  to  other  means.  Among 
those  that  have  been  tried,  tliere  is  none  more  con- 
venient than  boiling,  in  a  solution  of  pure  alkali,  by 
which  a  sulphuret  is  formed,  and  the  weight  of  the 
dried  charcoal  thus  completes  the  analysis. 

Analytis  of  Gunpowder  ajler  Exploiion. 

To  a  certain  extent,  at  least,  an  analysis  of  gun* 
powder,  afker  explosion,  is  necessary  for  the  purpose 
of  procuring  data  whence  its  force  may,  n  prion,  be 
calculated.  The  rest  is  only  matter  of  curiosity, 
and  we  have  borrowed  the  determination  from  the 
experiments  of  the  late  Mr  Cruikshank,  a  name 
known  to  chemists  as  that  of  the  discoverer  of  car- 
bonic oxide.  As  far  as  this  analysis  may  differ  from 
that  of  others,  it  roust  be  recollected  that  the  sepa- 
ration of  mixed  gases  is  not  a  very  easy  problem. 
The  mere  collection  of  the  total  gaseous  producta 
is  cosy ;  and  had  the  same  method  been  followed  by 
Uobins  and  others,  less  difficulty  would  have  been 
found  in  their  computations.   Had  Count  Kumford, 
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and  n  nanwroaa  party  of  apcMldlM*  on  Um  aub}a<;^ 
adopted  so  aimple  an  cxpedieol,  tb^  would  aoi 

):ave  had  recourie  to  th»  uxponiive  force  of  tteui, 
or  of  the  air  contained  within  tlib  charge,  for  an  expla> 
nation  of  the  cause  and  nature  of  the  forLc. 

Bv  ramining  U>0  jjrains  of  powtifr  into  a  narriiw 
metallic  tube,  ftirnisiicd  will>  a  long  huiidiu,  it  is 
easily  caused  to  burn  utuler  water ;  at  tli«  comltuf- 
tkn  II  tlow  and  safe  when  it  in  thus  condensed  ;  and 
qaintity  it  ralBcient  for  any  purpose  of  experi- 
taint.  Tbe  tube  being  plunged  under  the  water, 
ifilh  ks  MOOth  downwards  under  the  bell-glass  of 
the  pncMWtlc  apparatuo,  the  powder  may  be  light*, 
ed  uithnut  any  lots.  This  ie  aooe  introducing, 
into  that  part  of  the  tube  above  the  charge,  which  is 
purpose! V  left  empty,  a  crooked  wire  heated  to  red- 
ness. After  (he  hut  wire  and  the  tube  in  this  pcwi> 
tioii  ore  immersed  under  the  bell,  tiie  former  is 
brought  into  contact  with  the  charge.  To  prevent 
tbe  water  from  absorbing  any  portion  of  the  carbo- 
nic  acid,  sulphuric  acid  may  be  added  to  it*  well 
as  many  other  matters  too  «b«toai  10  MMtiMIt  Of 
die  it  aM^  be  boated.  Ibua  tba  geaaoni  product 
amy  be  edieeted  and  exaauned  at  Ifiiura,  by  the 
means  which  chctnistry  rurntshes,  and  which  our 
limits  will  not  permit  us  to  detail. 
■  Tocollectthe  solid  product,  '.i  i<  most  convenient 
to  use  a  gists  vessel,  on  accuuiit  ul  the  certainty  of 
obtaining  the  produce,  .^1  cii  i-,  in  great  part,  car- 
ried up  in  smoke,  and  adheres  to  the  receptacle  in 
which  the  powder  is  burnt.  But  we  need  not  de- 
scribe  the  numerous  modes  in  wbicb  tbii  object  can 
be  attained ;  only  adding,  that  to  Aadnuh  the  ha- 
aani»  tbojwwdor  Ibr  tfiia  piupoM  mtj  bo  watted 
«itboM  anerfog  the  ffomlti. 

The  following  atatement,  Iheo,  eonuins  the  ga- 
eeotis  produce  of  100  graioi,  made  of  the  propor- 
linr.s  7.)  nitre,  10  sulphur,  115  charcoal ;  tbe  mea- 
MTc  aud  weight  being  both  included.  The  tempera- 
ture is  redneodtofi^  nd  tho  bofoaoiiie  pfcmvo 
to  ag.s. 

The  total  gaseous  produce  neaaured  91  cubic 
n,  and  tM  total  weight  50  grains.  Thus,  about 
Iho  wnkjlt  of  die  powder  becomes  coomtod 
fft,  aM  the  mnaiiider  foma  tba  aoiid  pn- 
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The  solid  f  roii  uce,  however,  appears  in  eicesti 
possibly  from  L  ejDg  imperfectly  dried :  or  else  tttm 
f  (ini  e  other  ucnotiMd  onoii  n  ibt  mfmmMt,  It 

isasfoUowl: 
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It  is  not  difficult  to  account  for  these  various  pro- 
ducts, and  it  is  evident  that  the  carbonic  acid  and 
tite  MOto  U9  tba  principal  jCwmc*  of  iba  exnleaion^ 
Tho  doeaapoaitiea  of  tbe  add,  and  tbe  ooobustion 

of  the  charcoal,  form  the  hnsh  of  the  elastic  force. 
It  may  be  imagined  that  the  hydrogen  is  the  produce 
of  contained  writer  ;  but  we  consider  that  it  is  prin- 
cipully  derived  frooi  the  charcoal  and  from  the  oul- 
phur.  The  two  combinations  which  it  t'ormit  are 
&uch  as  might  be  expected,  and  the  nitrous  gas  re- 
quires no  remark.  Respecting  the  solid  produce, 
tbe  produce  of  the  anbcarbonat  and  aulpbat  of  potash 
li  a  niBltar  of  caowt  and  it  ii  onljr  nooeMMy  to 
point  out  the  wcit  of  ohaicool  principally*  of 
sulphur  slightly.  It  ii  eridont  that  mere  nftre  would 
be  required  to  consume  them ;  but,  as  we  formerly 
remarked,  it  is  held  expedient  that  iliere  i>hould  be 
an  excess  in  tliis  way  rather  than  in  tbe  other.  We 
need  not,  however,  dwell  longer  on  thin  analysis; 
since,  as  far  as  the  effects  of  gun^nwiitr  iirc  con- 
cemod,  it  ii  the  qaaatity,  not  tbe  quality,  of  the 
poodneo  fbit  ii  aa  djoctofinMreM. 

Ok a$ udFtrm^UitOnm ht  Gum. 
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The  Tinety  in  tbe  efiwti  of  gnspowder,  arising 

frrni  diflcTtnces  In  tfip  sizes  am!  forms  of  the  grains, 
has  L>tk;a  aa  ubji-cl  til  mucii  intjuuy.  The  condi- 
tions of  the  problem  are  aoraewbat  c ur  ii  icl:IlJ. 
Within  certain  limits,  which  gunpowder  made  of 
nitre  cannot  exceed,  rapidity  of  inflammation  is  es- 
sential to  tbe  nioductioo  of  a  full  efloct.  Not  to  in- 
quire into  oimr  eauaea,  without  this  property,  a 
foti  of  tbo  ikmiffft  h  mulmnA  naalaaa  Irjr  boi^g 
blown  out  ■nbamt;  nn aoeidett  sot  nnooBBMii  on 
ordinary  occasions.  Thn  may  alao  happen  from  the 
form  of  the  piece  and  that  of  the  charge ;  it  will  oc- 
cur in  a  long  charge  or  in  a  short  piece  ,  <'r,  :n  jt  of 
all,  when  both  are  united.  Hence  Tari  i  jiip.',  m  the 
effisct  of  gunpowder,  thai  lul  1  niionendur.t  ot  its 
quality,  and  which  will  render  computations,  founded 
on  that  circumstance  alone,  deceptive.  As  we  have 
not  room  to  dwell  on  tbii  aubjoct  aa  it  deairfa%  we 
must  refer  onr  iwidon  to  BOTinCt  and  Mbm  who 
have  written  oo  it. 

Now,  tbii  rapidity  of  ia<MHniilion  watPf  bo  aiU 
liuned,  in  some  measure,  in  two  ways :  by  intense 
heat,  and  by  fiicility  of  transmission  of  the  flame. 
But  if  a  charge  is  considerable,  no  intensity  of  heat 
can  compensate  for  the  absence  of  the  second  con- 
dition. To  put  an  extreme  case.  If  the  eight 
pound  battering  charge  of  a  24  pounder  were  a 
single  grain,  it  requires  little  thought  to  perceive 
tbnt  tbe  ahot  would  have  quitted  tbe  gun  before  tbo 
.WOB  half  burat.  Hence,  granulation  is  M 
$fg  CDMiiog  tbo  fuUofed  «•  it  it  fine  ( 
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(iuiijNwdti;  vcmcnce :  and  thus,  ai«o,  we  are  led  to  tlie  caiue  of 
the  bud  eomeqtteueu  of  hnrJ  ramming:  a  cliai^ 
veij  thoroughly  rammed,  and  lighted  at  ilie  ante* 
rtor  Cll4»  would  bum  like  a  fuse  or  a  fquib ;  if  Udit* 
ed  by  a  touch  hole,  it  will  b«  blown  out  like  •  Aot. 
Thaa  the  rapidity  of  the  htflamontion  ft  eeeured  by 
Multiplying  as  much  as  possible  the  intervals  for  the 
pasjage  of  the  flame,  or  by  diminishing  the  size  of 
the  grains.  Yt't  there  is  a  Jiniii  ivcn  to  this  ;  and 
as  that  can  onlv  be  determined  by  experiment,  itia 
from  tuch  trials  that  the  grain  for  the  sniQeil 
Aargeg  hu  been  fixed.  As  the  charge,  boweter, 
mcreeaei  it  MamuHO,  the  volume  of  flaoM  and  dw 
intensity  of  the  boot  produced  admit  of  ■  gram  of 
greater  balk,  or  one  eonuining,  in  a  given  dimen- 
sion, a  smaller  number  of  intervals.  Much  rcfinc- 
ment  on  this  gubject  being,  however,  unuccfssary, 
one  size  is  used  tor  all  ordnance;  while  an  inferior 
sise  is  made  for  muskets,  and  one  still  less  for  pis- 
tols :  the  powder  manidhclund  Av  fbwliag  pieew  ll 
•In  of  tboemiiUeitiiMw  - 

But  there  i»  a  fnrthef  eleumit  coneemed  in  iJiis 
question;  and  that  is,  the  difierent  specific  gravities 
of  the  different  siaes  of  powder,  or,  what  is  tspecinlly 
10  the  purpose  here,  the  dilierciit  spaces  occupied 
by  the  ditt'ereiit  size».  The  same  measure  which 
contains  172  grains  of  t)iu  smallest,  contains  180  of 
the  medium,  and  los  of  the  lai]gest.  If  pomrdLT  be 
measured  instead  of  weighed,  it  is  evident  that  there 
wttl  be  ODB^mntb  Bore  m  liie  large  than  of  the  small 
grained  in  a  given  chai^  i'  if  weighed,  the  larger 
will  occupy  about  one-ninth  less  space.  In  cither 
case  the  greater  furcc  will  be  excitcid  by  the  large 
grained,  presuming  that  the  inflammation  is  perfect : 
when  it  is  weighed,  as  is  the  correct  practice,  it  will 
not  be  very  difficult  to  calculate  tlie  difference ;  aa 
the  force  of  tbe  expanding  fluid  ii,  in  a  ceitab  in- 
veme  ration  of  tbe  space  in  ubieh  it  is  coo6ned. 

To  iioMM  th*  ttfidttf  of  ioflaanatiem  Iba 
Pireneb  bavn  manufteturad  ■pherical  powder.  The 
detuilt  of  the  process  are  tuch  as  would  exceed  the 
limits  allotted  to  this  article  ;  but  the  principle  may 
ho  understood  by  saying,  that  ti  it  tiu  ilar  to  that 
used  by  confectioners  in  making  c Jmfiis.  Angular 
gMbia  are  rolled  in  machinery  adapted  to  that  pur- 
peae^  in  powder  dust  sltghtly  moistened ;  and  thus 
aanU  glabulei  an  foraied.  Thi*  grda  ia  loM  liable 
to  iraar  in  tnmHinf ,  from  tlieabaienGe  of  angles ;  but 
it  ii,  at  the  aane  time,  more  tender  and  less  able  to 
l>ear  pressure  than  pressed  powder.  Nor  do  the 
French  experiments,  either  by  the  eprouvettcs  or 
the  tahlcK  of  practice,  prorc  its  superiority;  on  the 
oontrary,  the  avenge  results  of  its  compacison  with 
ordinary  powder  ara  unfavourable ;  and  thi*  alio  was 
obaenred  io  oar  oam  ttial.  Haace*  H  haa  not  beeo 


Rnwng  qf  Gunpottier, 

To  ascertain,  by  practical  trials,  tbe  strength  of 
gunpowder,  b  not  wertljr  a  matter  <tf  coiioiilgr,  but 
of  ntolttle  ncoe««iqr>   At  the  Awoa^  in  battering 

ordnance,  and  the  range,  in  mortar  and  howitzer 
practice,  is  regulated  by  the  quantity  of  the  charge. 
It  is  obvious,  that  no  r  ,  iI  ir  practice  in  the  field,  or 
coDfif lent  reaulta,  vrill  be  obtained,  unkaa  tbe  ataod* 


ard  of  strength  in  the  powder  is  both  known  aAd 
iavariable.    This  is  particularly  the  case  with 
tar  practice  againi>t  small  w  or  its  or  redoubta,  or 
against  the  enemy's  trenches;  and  mthhoiritacr 

pruct'co  nyainsi  i-ioving  cniumns  in  the  field.  An 
invariuble  siiandLirJ  i<,  unCuriunately,  impossible;  but 
it  is  always  soiui'ihmg  to  upproximate  to  it.  In  mi- 
litary arrangements,  a  proof  is  also  requisite,  for  the 
most  obvious  reasons,  when  powder  is  purchased 
from  Boerchant  manufacturers ;  not  only  that  a  mi- 
whuut  atandard  of  strangtb  may  be  fixed,  but  that, 
a*  liir  a*  ia  possible,  the  variotw  qiialitie*  funiiihad 
may  i»  reduced  by  mixture  to  an  onlfenn  ttamU 
ard. 

It  is  usual,  in  the  ^ first  place,  aaioiif;  the  work- 
men, as  well  as  the  nierclmntu,  to  form  a  judgment 
of  the  quality  of  gunpowder  by  the  aspect  and  firm* 
ness  of  the  grain  ;  and  the  latter,  indaad^  ia  a  cjaality 
which  ia  indiapaaaaWa,  if  itia  to  be  a«peaad  to  much 
taad  caniage.  The  nicely  of  tact  leqdrad  fiir  thii 
is,  however,  only  to  be  attained  by  practice ;  as  in 
all  other  species  of  sampKng.  The  moisture  it 
judged  of  by  weighing,  and  by  (subsequent  drying 
and  comparison,  i'iie  quantity  of  this  is  a  question 
of  profit  and  loss  in  the  purchase.  But  it  is  more 
important  to  asccrtiin  its  hygromctrical  powers,  by 
exposure  to  moisture  af^er  drying.  That  ia  tM 
best  which  gatna  leaat  weight  by  tbto  operation 
in  any  case,  sboaU  tbe  abeorpuon  of  water 
to  j  per  cent.  It  is  also  a  common  prnetice  to  try 
it  by  what  is  ca\M  Jhihin^ :  but  this  only  serves  to 
show  whetluT  it  hm  been  tlioroughly  gnNHM|i  if  nolt 
the  charcoal  will  produce  sparks. 

The  trial  of  force  is  made  by  eproavattte  of  dif« 
fetent  conatraetiona,  or  elie  by  practice.  The  moat 
«omnon  eprouvetto  h  a  diort  chamber,  provided 
with  a  gun-lock,  the  orifice  of  which  is  closed  by  a 
cover,  connected  with  a  graduated  and  ratchet  whedl 
and  spring.    The  (juuntiiy  of  the  v»Jiee!"s  revolution 
is  the  estecined  measure  vi'  the  force,    but  often  as 
this  macliine  has  been  varied  and  improved,  the  re- 
sults are  so  irrpguhr,  that  it  may  fairly  be  considered 
as  useletss.    V  arious  other  instruments  for  this  pur- 
pose have  been  invented  and  tried;  bul^  without 
figures,  we  could  not  render  their  ooaatractioas  in* 
tclligiblc.    Regnicr's  docs  not  materially  differ  from 
the  preceding  in  its  principles;  and  the  results  are 
equally  unsatisfactory.    Hi.';  hydrostatic  one  appears 
to  be  still  worse.    We  may  say  the  same  of  that  de- 
scribed by  Saint  Remy,  and  of  another  recomtnend- 
ed  by  the  Chevalier  D'.\rcy;  and,  of  the  whole,  we 
would  ramaric  tliat  the  leading  fault  is  want  of  sim- 
pUct^»  In  a  case  like  the  expleaion  of  gonpoirder* 
where  so  many  disturbing  foreea  are  alwaye  at  hand 
to  vitiate  the  true  results,  «c  cannot  be  too  careful 
in  eliciting  all  unneccssiiry  causes  of  disturbance.  If 
there  is  any  one  class  of  machinery  in  which  simpli- 
city is  indisnensabtc,  it  is  that  wbicb  belongs  to  gun- . 
powder,  unoar  any  of  iu  relationi. 

We,  howcw,  caoiidar  that,  aa  «■  «pMMi««tta»  Dr 
Hatton's  pendolom  b  aa  fhee  from  excapdon  aanny 
machine  can  be.  The  disturbing  forces  are  no- 
thing,  or  as  little  as  possible ;  the  charging  and 
firing  admits  of  great  uniformity  ;  and,  on  trial,  the 
coowtaacy  of  tbe  rctulu  justifies  the  expectations 
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OiiBpomltr  formed  from  its  simplfcily.  In  tfaii  peiMlulum,  the 
t^^^-^fc*  barrul  h  l\\e<\  upon  ilic  In.h,  and  the  lorcv.  oC  ilie 
gun|jaKdcr  i*  thLrelurc  iinasurct),  not,  as  in  lio' 
bins'*,  by  tlle  impiilse  of  n  ihot,  hut  by  ll'e  rci:;iil. 
The  iiHlictiion  of  the  eniremiljr  at  the  arc  ot  vibration 
unuHleby  •ImikI  continuous  wiili  thi;  pendulum  rod, 
•  which  mtvct  an.  iodex  fureiihed  «iib-«  spring  Kutii- 
dmtly  •tKng  to  rcMin  it  at  that  pobl  of  *  graduated 
-  HCk  whm  it  wai  left  by  the  mowawnt  of  the  hand. 
The  barrel  wed  for  thi»  purpose  ia  an  tnbh  in  dil* 
meter,  und  is  cfiiirgcd  with  two  ounces  of  powder 
put  in  liiosci)',  "itliLnit  wadding  or  bail.  In  this,  at 
in  all  other  cases  of  eprijuvutics,  the  stanilard  of 
strcoglh  is  irbilfiiry  ,-  and,  (or  service,  is  assumed 
from  the  best  averai;e  of  gunpowder  nianul'acaireil 
by  Government.  Ttie  goodoess  of  particular  speci- 
metM  is  eatimaied  by  thaia'  agi*aiiiaal»  ar  olbaniiM> 
with  this  standard. ' 

Notwithtuitding,  however,  the  apparent  acouraey 
'of  lliia  nethod,  artillery  officer*,  bolJt  in  Franae  and 
EngiaBd>  are  net  MiMfiecl  with  It  aa  a  mathad  nf 
proving  p^adtr  for  uervicc.  It  h,  pprhap?,  right, 
that  praciicnl  men  fltould,  in  a  matter  ot  so  luuch 
importAnce,  rely  only  on  such  a  method  of  proof  as 
agree*  best  with  the  partictllar  objects  for  whicli  the 
material  is  intended-  Yet  it  should  also  be  recollec  t- 
ed, that  ali  Robioa'i  conclu«ion)<  respecting  the  force 
4tf  eunpowder  wcra  drawn  from  experiments  made 
■>  nis  Balialic  pendulam,  and  that  the  much  more 
aacaiate  onea  of  Dr  Hutton,  on  which  we  now  rely, 
wave  iba  kmIu  of  ibe  praotka  with  iiiat  pendulum 
wUeh  wa  have  jint  daacribed. 

The  method  of  proving,  then,  adopted  both  la 
France  and  England,  cooisists  in  real  practice  from  a 
mortar  at  short  run^'e^.  In  France  a  mortar  i«  u»ed 
of  which  the  limiucler  is  0,lyl  (inctrcii),  or  nearly 
eightinchcs  English,  and  thai  of  tlie  touch- hole  gome- 
what  leaa  than  two  line*.  The  diameti:r  of  the  t>dii 
is  0,184^5  (awtrea),  and  the  windage  conssquently  i» 
0015.  The  weight  of  the  baU  is  about  60  ib«.  A 
troubletioine  verification  of  the  diameter  of  the  bore, 
of  Ibe  rant,  and  of  the  ahott  i»  a^da  for  aacb  diy'a 
praeliee.  The  nortar  b  oondanmad  whan  tba  dia> 
meter  is  enlarged  to  0)199,  or  if  that  of  the  vent  be- 
comes 0005  more  than  it  ought  to  be..  A  difference 
of  windage,  amounting  to  0002  (matre*)  mote  than 
what  is  allowed,  condeuma  ilie  «hut ;  or,  a&  it.  way  hap* 
pen,  the  whole  ap)'  n  a;  ^  . 

All  these  verificati  ms  are  so  tedious,  and  the  wear 
of  the  mortar,  the  vent,  and  the  shot,  so  rapid,  that 
h  becomes  inconvenient  or  iaipimdyla  to  follow  tbam 
ao  nicely  in  practice  when  tbcm  fa  mah  hurimMi 
It  ii^  tharefoce,  fiinad  more  coBvaiiiaBt  to  nakt  a 
Mandanl  trial  for  aacfa  day's  proof;  and  to  leAr  all 

'  the  othera  to  this  one ;  instead  of  trying  to  preserve 
what  becomes  inypoasible  in  practice,  an  ab«a>l)itc  and 

-  invariable  range. 

The  English  proof-raortar,  therefore,  nearly  corre- 
sponds with  the  French,  it  being  of  the  eight-inch 
calibre,  and  of  brass.  The  shot  is  turned  and  po- 
Ifahed  so  as  to  be  true,  and  to  have  at  the  commanee* 
mfnt  the  leaat  pcactscablo  windage^  Durkg  the  pro* 

CBH  of  use,  aa  tba  windage  ioereataa  htm  the  wear 
Ih  of  the  b<ira  and  of  tba  Aat,  the  range  beooaaaa 
canHiMted  i  a  circumitanoa  which  alao  foUewa  from 


the.aalaifawiania9di»«ef>fr;.iti.aonseq^enae«r  wIhcIi  Cun|>«iiidcr  • 
a  greater  proportion  of  the  generated  air  escapes  at 
that  aperture.    Hut,  from  the  practice  adopted  with 
us,  the^e  vannlioiis  are  of  no  nuunent,  tiJl  llie  rai:j:e 
becomes  contracted  so  a*  lo  r^jndcr.  it  expedient  to  ' 
rephue  the  shot  or  the  nu)rlar„or  both. 

Tbe  quantity  of  powder  that  is  used  is  four  oaoce«, 
and  the  mortar  baing  xlevated  u>  degrees,  the 
aaaga  is  measured  in  each  tciaL  U  tb«  standaid 
BBnge  for  the  day  ia  895  yarda,.tfaa  powder  that  givea 
a  M^ga  of  odIji  aoo  iar^acted.  The  chief  precau- 
tlona  requiifta  to  preeore  ftir  reeulta  in  this  compa- 
rative method,  is  to  take  c.^re  t!iat  the  level  of  the 
platform  and  the  elevation  ol  the  mortar  are  subject 
to  no  accidents;  that  the  pntvder  be  fairly  placed  in 
the  chamber ;  that  the  priming  tube  always  reacboa 
to  the  Ka(nc  depth  nithirt  the  charge ;  and  tliat  tlie 
mortar  be  bro^t  to  tbo  lanie  lanperatora  at  each 
experiment.  Pbt  ihtt  pMvpoaa.  it  b  Do  he  «aakd 
with  water. 

Mmkat  ppwdar  ii  aobauttad.  to  a  difarent  apcdca 
of  proof  t  nwndod  on  the  same  views  of  rendering 
Uie  proof  for  each  Und  as  nearly,  corresponding  as 

possible  with  the  purposes  l\tT  which  they  arc  design- 
ed. A  barrel  fitted  with  a  turned  steel  ball,  and  witii 
OS  little  windage  as  possibL',  is  u-ied  for  this  purpo.-ie. 
Tlic  ball  is  discharged  at  the  disiancu  of  a  few  yards 
only,  against  a  compound  bult,  made  of  elm  planks 
an  inch  thick,  soaked  in  water,  and  separated  at.a 
short  distance  from  each  other.  The  extent  of  the 
penetration  i«  the  proof  of  the  atJ«ogtb  of  the  pow 
der;  and  (hetfiaiafaitfaiaoaiaaboarairefcned  to» 
atandard  experiaiant  and*  each.  daj>  Before  con-> 
dodlng  diia  subject,  we  rauat  add,  that  trials  are  aUa 
made  for  the  purpose  of  ascertaining;  the  hygromc«. 
tlic  property  of  iJie  powder  lo  be  purcliusid  or  is- 
sued. This  is  done  by  exposing  a  i|uaiuily  for  a 
given  Uvaff  io  a  box  perforated  with  boles,  and  in  a 
damp  HMMD^  end  then  anbmilting  it  to  tiha  aaata 
proof. 

PoKdtrJinm  OigfmuruU  ^  Polath. 

To  raenana  the  strength  of  gunpowder  ha»  been  a 

favourite  project  with  in-.ri  at  Jl  times;  ail  of 
them  furgetliiig  that  the  Buiut:  cuJ  «.aii  bo  att«tned, 
as  tar  aa  it  is  attainable,  by  augmenting  in-  clurge; 
aod  that  neither  the  one  nor  the  other  is^  practicable 
without  an  entire  relormation  of  the  whole  tysteni  ef 
artillery.  Could  the  force. of  powder  be  increased 
one-half^  fos  example,  it  waidd  be  nocesaary  to  coo* 
deoBB  almost  every  gun  in  use ;  and  not  only  everj 
gin,  hut  every  carriage,  breechii^  ringbolt;  nay, 
we  might  almost  add,  overr  ahip  fai  the  service^  And 
auppoaing  a  new  speeiei  of  ordoanoe  invented  to  suit 
the  now  powder,  it  would  seqpire  nt  K  itr  nnt  ■!i:ilf  as 
touch  more  of  weight  in  guns  and  njirh,  the  same 
in  gun  carriages  ;  with  additional  etr.  r.^"Ji  m  every 
object  concerned  about  them.  In  the  held,  in  the 
frame  manner,  an  increased  number  of  hordes  would 
be  required.  This  view  presumes  that  the  object  ii, 
what  fa  ftct  it  always  has  been  with  the  herd  of  in* 
Ventbia  on  this  subject,  to  gain  additional  forcf.  Off 
nmgtt  If  the  purpcae  b  enqr  that  of  being  anriihi 
to  redaea  the  quantitjr,  aad  thoa  diniairii  the  hdk 
aad  tranbb  ef  tiaMfartatioo*  bbwiriflbtganab- 
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«<>rr>  }eet  H  fcarcvlj  to  be  worth  attaintng.  With  regard 
to  the  main  intention,  or  ihat  of  gaining  greater 
range  and  force,  it  i*  only  nccos«itry  to  say  that  the 
powder  is  already  too  strong  for  the  arliilery- 

As  soon  as  the  oxymuriat  of  potash  was  known, 
it  became  obvious  that  it  would  not  only  answer  the 
teme  purpose  as  nitre,  but,  from  its  more  energetic 
action,  produce  a  more  rapid  combustion.  It  was 
first  proposed  and  made  by  Mons.  Btrthollel  in  1786  ; 
hut  an  accident  having  hap|iened  from  it  at  Essonc, 
by  which  many  people  lost  their  lives,  it  was  aban- 
doned. The  proportions  used  were  80  oxymuriat, 
.3  sulphur,  ami  15  charcoal.  Afterwards  they  at- 
tempted to  make  a  modified  compound  by  using  only 
I  a  proportion  of  it  with  the  nitre  ;  but  after  various 
trials  of  this  kind,  the  whole  project  was  abandoned. 

We  have  repeated  Rerthollet's  method  at  different 
times,  and  on  a  very  large  scale,  without  accidents ; 
but  wo  consider  that  the  proportion  of  oxymuriat  is 
too  large, — that  it  is  at  least  larger  than  is  necessary. 
A  better  proportion  appeara»to  be  75  oxymuriat, 
r>  sulphur,  SO  charcoal.  As  this  compound  is  very 
easily  exploded  by  friction,  it  is  necessary  to  be  very 
cautious  throughout  the  whole  process  ;  particularly 
in  the  granulations  ;  nor  is  it  safe  to  make  more  than 
one  pound  at  a  time.  Of  course,  it  may  be  mixed  in 
wooden  murUrs,  as  it  requires  no  large  apparatus. 

The  great  objection  to  its  use  is  the  facility  with 
which  it  is  inflamed  by  friction,  or  by  a  hard  blow. 
The  expence,  indeed,  would  alone  be  an  insuperable 
one,  were  there  no  other ;  as  the  price  of  this  salt  is 
more  than  twenty  times  that  of  nitre.  It  also  cor- 
rodes the  barrels  very  quickly.  In  fowling-pieces  it 
is  however  of  use  ;  being  the  detonating  priming  of 
Forsyth's  and  of  Mantons  gun-locks.  We  may  add, 
that  very  good  powder  may  be  made  from  this  salt 
and  charcoal  alone,  in  the  proportion  of  80  to  20 ; 
but  the  grain  is  not  very  compact,  and  it  is  subject 
to  all  the  same  faults  as  the  first. 

The  action  of  tliis  powder  on  the  shot  in  a  charge 
M  very  capricious,  and  far  from  intelligible.  In  tbe 
French  trials,  it  was  found  to  give  ranges  sometimes 
double,  and  sometimes  triple  those  of  common  pow- 
der, using  the  same  weights.  In  various  trials  made 
in  this  country,  the  ranges  were  double  in  a  majo- 
rity of  comparisons,  when  moderate  charges  were 
used.  But,  by  increasing  the  charges  beyond  this, 
the  ranges,  instead  of  increasing  in  the  same  ratio, 
began  to  contract:  double  the  quantity  producing 
but  a  moderate  increase  in  the  range,  and  a  third 
proportion  making  an  addition  still  less  than  the  pre- 
ceding. Tliis,  however,  agrees  with  Kobins's  expe- 
riments on  common  gunpowder ;  and  he  has  account- 
ed for  it  by  what  he  calls  the  triple  resistance ;  prov- 
ing, as  he  thinks,  that  whenever  the  initial  velocity 
exceeds  1142  feet  in  the  second,  a  vacuum  is  formed 
behind  the  shot,  which,  by  increasing  the  resistance 
before  it,  speedily  reduces  the  velocity  to  what  it 
woald  have  been  with  a  smaller  charge.  We  need 
say  no  more  respecting  a  compound,  the  use  of  which 
is  not  likely  to  be  ever  extended  beyond  its  present 
application  to  tlic  detonating  gun-locks. 

Keeping  and  Re$toration  of  Ponder. 
Powder  for  service,  whether  for  sea  or  land,  ia 


ke|it  in  barrels,  containing  each  oDe  cwt.  the  tise  orconpevdn 

which  is  nearly  that  of  a  ten  gallon  cai>k,  and  tJiey 
are  hooped  with  copper.  As  it  is  difficult  to  keep 
dry  caiks  water-tight,  as  indeed  it  was  not  thought 
necestary  that  (hey  should  be  so,  much  powder  was 
always  rendered  useless  on  service  by  wet.  Lately 
copper  linings  have  been  very  properly  introduced, 
and  the  casks  are  now  water-tight.  As  great  quan- 
tities of  powder  always  have  been,  however,  and  al- 
ways must  be,  returned  unserviceable ;  it  is  an  im- 
portant object  to  be  able  to  restore  it,  or  render  it 
useful  in  the  most  economical  manner. 

Sometimes  the  grain  is  merely  adhering,  and  can 
be  shaken  loose  again ;  and  this  effect  is  not  unfrt- 
queut  even  in  magazines  on  shore.  Such  powder, 
when  dried  by  restoring,  appears  suSicientJy  perfect ; 
but  it  will  be  found  that  it  is  increased  in  bulk,  and 
has  become  spongy  and  tender.  On  examination  by 
tl]e  magnifying  glass,  it  will  also  be  perceived  that 
the  nitre  is  partially  separated.  Powder  which  has 
once  undergone  this  change  is  deteriorated,  yet  is 
still  fit  fur  all  ordinary  purposes.  It  is  not  strong 
enough,  however,  to  bear  travelling ;  and,  should  it 
be  required  for  that  purpose,  it  ought  to  be  rcmilled 
and  granulated  over  again. 

When  the  casks  have  been  opened  on  service,  be- 
fore being  returned,  it  is  neccii&ary  to  examine  care- 
fully whether  they  do  not  contain  nails,  or  other  fo- 
reign matters  ;  an  accident  not  uncommon.  In  such 
a  case  it  is  unsafe  to  commit  (hem  to  the  mill,  and 
they  must  be  reserved  for  extraction.  When  the 
powder  has  been  so  wetted  as  to  be  near  into  lumps, 
it  is  first  necessary  to  examine,  by  the  test  of  nitrate 
of  mercury,  whether  the  damage  has  been  done  by 
fresh  or  salt  water.  If  by  the  latter,  it  must  also  be 
sent  to  tho  extracting  house.  If  it  has  been  very 
thoroughly  wetted,  even  by  frcih  water,  it  will  often 
be  found  ilmt  some  of  the  Miltpctre  hos  been  waslied 
away.  In  this  case  it  mutt  be  analyzed,  so  far  at 
least  as  to  determine  the  proportion  of  saltpetre 
wanting,  which  must  be  added  to  it  in  tbe  mill.  In 
the  process  of  extracting,  nothing  more  is  necessary 
than  to  boil  the  powder  in  pure  water,  and  to  filter 
the  solution  through  thick  woollen  bags.  Tbe 
crystals  arc  purified  exactly  as  in  the  case  of  rough 
nitre.  This  is  a  wasteful  process,  however,  and  in 
ail  catet  where  il  u  potuble,  remiUing  it  to  be  preferred. 

On  Accidental  Explosiont  in  Powder  Manujacloriet. 

This  is  a  subject  which  deserves  far  more  attention 
than  it  has  yet  experienced  ;  and  we  can  only  regret 
that  our  researches  do  not  enable  us  to  add  more  to 
the  present  suspicions  as  to  the  causes,  than  the  lit- 
tle which  follows.  That  want  of  sufficient  care  i> 
the  general  source  of  these  disasters  is,  however,  cer- 
tain ;  as  certain  roerchant»'  mills  have  been  celebrat- 
ed for  them,  while  in  others,  as  well  as  in  those  be- 
longing to  the  Government,  they  have  been  extreme- 
ly rare.  Such  accidents  may  take  place  in  any  part 
of  the  works;  but  they  are  tnost  frequent,  as  well  as 
less  injurious,  when  tlicy  happen  in  the  mills ;  oa 
tbe  quantity  of  powder  in  these  never  exceeds  50 
lbs.  It  ought  at  least  to  be  an  invariable  rule  to  re- 
move each  charge  to  the  pressi  ng  bouse  as  eooD  as  it 
is  completed. 
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Unnawdn.  We  already"  iiiaicJ  al  Uie  cau»c  of  the  explosions 
*>^V^  in  the  mills,  when  they  happen  at  the  time  of  remov- 
ing the  powder  from  beneatli  tin;  siono>.  Ai  stamp- 
ing-mills  arc  n9t  used  in  this  c!i.)iinir\'.  it  may  be 
tfaangbt  ai^rfluous  to  remark,  that,  m  ibeac  cases, 
tbU'McldeU  MMMtiinei  liappcns  from  iittrai|MiDg  to 
fMMWf,  Iqr  a  mdlet  ood  chisel,  the  lump*  of  powder 
wbicb  tMat  to  the  pestle*.  It  w  on«  or  tho  incoo- 
venicnces  aitac1ii.  d  lo  that  mode  of  grinding.  But 
it  is  alto  proper  to  uhserve,  that  the  mill*  are  some- 
Unics  blown  up  wliilc  working;  and,  frnni  some  exa- 
mination!, wliieli  wc  tiave  made,  we  have  little  duubt 
iJiat  this  h»s  arisen  from  (rugmcnts  of  the  stones  fall- 
ing off,  anil  being  bruised  together  with  the  powder. 
W  e  indeed  consider  tuUic  rollers  as  ercry  way 
•afer  tban  stone  ones ;  as  they  can  only  produce  fire 
in  case  of  frictioo  in  contact  during  the  removal  of 
the  cbHrge.  If'irao  be  held  objectiotmble,  it  ia  «M)r 
to  Aiee  tbem  with  *  sheet  of  copper  t  but  it  n  proper 
to  reet.llect  that,  even  tliu?,  the  chances  of  explosion 
from  friction  arc  not  removed.  It  u  a  great  mis- 
take to  suppose  lhat  the  ab&olutc  liardnt>s  of  any 
metal  is  indispensable  to  the  production  of  explosion 
in  gunpowder.  A  blow  sufficiently  powerful,  or 
frictioo  auiicil  by  sui^icicnt  weight  nod  rapidity, 
will  compeoiBte  for  the  absence  of  this,  in  very 
•oft  netali,  U  well  «•  in  many  ochei-  Mibitancca, 
which  da  not  readily  gi»e  Arc.  Limestone  wc  con- 
•ider  to  be  a  very  objecUooabIc  subauoce.  Except 
thit  of  Carrara,  we  know  of  none,  either  piinarr  or 
aecoodur}-,  that  di>c«  not  contun  much  liliea}  often, 
indeed,  particles  of  ijunrtz  sand.  In  the  secnadary 
c  :"r  ir  l  is  rocks  it  is  uni".  i  r-.i]  ;  nor  is  even  rlie  finest 
white  iiiarble  of  Carrara  :il  .\  iv-  i  xempl ;  lu  is  well 
known  to  statuaries.  But  il.i  ■  Iiul  v-,  .  wn  of  the 
purest  limestones,  is  no  delence;  a»  tin;  i  rii  tion  be- 
tween these  is  still  more  capable  of  setting  fire  to 
gunpowder  than  that  of  iron.  The  rc.-idiest  way  of 
putting  these  difierent  substanccB  to  the  tost,  is  by 
eipetioiento  io  fulminating  ailm  (that  of  Howard) : 
*•  the  Irritabllitj  of  thb  •ubttanoe  cnablee  «■  to  aa> 
certain  the  factswitha  moderate  and  convenient  force. 

We  know  of  no  explosions  in  the  slove,  except  in 
one  noted  instance,  when  it  was  pretty  well  a^ccrtair, 
ed  to  have  been  produced  by  a  workman,  who  hud 
determined  on  euicidc  in  this  manner.  In  the  steam 
stove  it  can  never  happen  from  overheating  ;  but  as 
the  floor  must  necessarily  be  dry  when  tin:  workmen 
enter  to  remove  the  powder,  iiMtesMl  of  being  wet,  as 
it  alwajais  in  the  other  housei{,  it  requires  additional 
cara  tMpecting  tba  laet  of  the  people  emplu^. 
Tba  ooly  oietliod  that  hi  qojie  nSk,  io  all  booMa  and 
magazinec,  is  to  oblige  the  workmen  to  labour  hac^ 
footed.  The  heavy  leather  clippers  in  common  use 
are  far  from  safe  ;  as,  from  not  fitting  well,  they  are 
frenuently  dragged  along ;  in  which  wny  they  may 
li^.l',  entangle  particles  of  sand.  It  ought  to  be 
known  to  ail  powder  maket«,  tJiat  the  breaking  of  a 
fragment  qf  quartz,  or  the  sufficient  friction  of  two 
arahta  b^ween  copper,  or  even  wood,  i«  capable  of 
Jffuiiag  gunpowder.  Thi«  is  more  particularly  the 
caia  «h«o  tba  finer  eheroMb  am  tued ;  u  it  It  thia 
«]i«di  ii  ibo  nueapilUa  faigfcdicou 
EaplaMOM  Id  the  praHlny  «ad  gfaodattng  ImiK 
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have  happened  much  too  often,  nor  have  ilic  cau^ci  t"np«»4cR  . 

been  ascertained.    As  there  i»  a  considerable  quan-  '■^^.^^^ 

tily  of  powder  always  present  here,  these  are  of  a 

very  serious  nature.    It  would  be  proper  that  these 

two  buildingi  should  always  be  separated,  and,  in  the 

usual  way,  by  a  work  of  earth.    The  old  granulating 

hou«cs  are  far  from  safe,  aa  the  craald  and-  other 

parts  of  the  moving  mtebioeiy  are  conialiBid  witbia 

the  houiai  which  ia  alwaja  flilcd  with  the  dust  of  the 

powder.  It  it  tnating  too  much  to  the  attention  of 

persons,  whom  practice  renders  habitujlly  careless,  to 

expect  that  they  will  always  keep  the  imrts  oil-  » 

ed.    It  is  easy  to  remedy  this  evil  by  entirely  sepni'- 

ating  the  working  machinery  from  the  granulating 

engine,  which  may  be  suspended  and  steadied  hf 

ropen,  so  as  to  avoid  all  chance  of  friction. 

In  the  pressing  house  there  seem  to  be  two 
sources  of  danger,  both  of  which  may  ba  obviated. 
It  ia  easy  for  powder  to  become  eotangled  among  tha 
threads  of  tba  tctetr,  and  die  coBtcqneBea  of  ihft 
must  be  obviont.    TMt  would  Ve  remedied  by 

adopting  Rramah's  press.  Wc  aliio  think  that  the 
sudden  condensation  of  air  entangled  among  thu 
fragments  inthepreuing  box  maybe  sufficient  to 
produce  fire.  Whether  this  be  the  case  or  not,  it 
will  always  be  prudent  to  make  the  first  prtssure  as 
slowly  as  possible,  that  the  air  may  be  allowed  to  es- 
cape. 

we  bare  obaerted  three  other  causes  for  acci- 
dents tboqgh  neither  of  them  belong  properly  to  tba 
maaoliMtiiiniur hantot.  It  is,  nevertheleaa,  mjM- 
portaot  tint  tney  ihoidd  be  generally  known.  Chflr> 

coal,  in  certain  coses,  Is  liable  to  take  fire  spontane- 
ously, aud  tliat  even  in  the  lump.  This  is  a  cas<- 
exactly  analogous  to  the  pyrophorus  of  Hombcrg; 
and  it  unijuestionably  artsM  from  the  same  cause, 
namely,  the  presence  of  a  portion  of  potaissiura.  It 
is  an  accident  which,  we  imagine,  can  only  happen 
to  charcoal  made  in  ivlortat  at,  in  the  pit  method* 
tbe  potassium  could  scarcely  be  expected  to  etcape 
eembustion.  Tbe  precautiom  hence  requiaita^ 
tpeeti^  the  stowage  ot  chareoal,  and  tba  place  ef 
tnedltulling  houset,  mntt'beerldent.  When  in  a 
s'ate  of  powde  r,  ari  1  i.ii  lcr  pressure,  it  also  has  been 
known  to  inlLuuc ,  and,  posaibly,  from  the  same 
cause. 

We  are  not  aware  that  it  ia  usual  to  keep  many 
waggons  and  powder-cart  tilts  about  powder  maga- 
zines, but  we  do  know  that  this  has  happened,  and 
with  the  effect  of  producing  lire.  It  ought  to  be  ge- 
oeialiy  known, /or  many  other  nataa^  that  freafa 
painted canram,  atomd  doae^  iaaal|{ici ta  tpenia- 
nceoi  canbtutlon. 

Laatly,  it  baa  frequently  been  obterwd  tbat  fire 
wa?  i.cV:  in  closing  up  the  powder  barrels,  as  well 
on  Luiii  J  siiips  as  in  magazines — an  accident  which 
was  supposed  impossilM;.  -it  ce  both  copper  hoops 
and  hammers  are  exclusively  used.  We  at  length 
discovered  that  thit^  accident  had  arisen  from  using 
cast  rivets,  in  the  surface  of  which  the  sand  of  the 
moiild  had  become  entangled.  Hence  the  obviooa 
naoeatity  of  uting  nana  but  forged  ooppw  rircttb 
and  aiaoe  tba  ndaptiaii  of  diate  In  tba  Oovennaic 
uom,  tUi  aoddent  baa  been  tmkoown. 
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On  tie  Force  of  Gunpomder  tchen  fired. 

U  ttmitm  to  inquire,  wlwtlicr  then  are  inj 

means,  a  priori,  of  determining  the  explosive  force  of 
gunpowdt-r,  and  of  discovering  what  that  is  or  ought 
to  be.  iMuny  culculations  have  be£n  made  on  this 
subject,  and  some  of  them,  we  need  scarcely  say, 
are  deserving  of  great  re^'arJ,,  although  by  no  means 
in  accordance  irith  each  other.  Many,. on  tJie  con. 
tfaiy^  proceed  en  principles,  so  often  gratuitous  or 
ftlic^,  as  t»  be  entitled,  to  no  coptideBatioiu  When 
we  oonaider  the  tepatotieo  of  eoma  of  the  auihnn 
of  these  speculations,  and  the  real  knowledge  of  the 
true  cause  of  explosion  which  were  then  in  existence, 
the  history  of  the.^c  opinions,  and  thus  of  the  dcduc* 
.«d  reMjItK,  art;  out.a  little  curious. 

Lcmery,  Wolf,  Papin,  and  wme  others,  consider* 
ed  that  the  cause  of  the  explosion  was  to  be  suuglit 
in  the  rarefaction  of  air  contained  in  the  interstices 
«f  the  powder:  forgetting,  that  in«.rocket»  which 
can  contain  none,  the  prodnctieiLof  ^iraanificieot 
to  communicate  and  niaintain  a  considerable  veloci- 
ty  during  the  whole  time  of  the  cumbu.-.tiop.  Jahn 
Aemouiili  imagined  that  this  air  contributed  an 
eighth  part  of  the  force  only,  and  that  tiie  remainder 
arose  from  water  contained  in  the  saltpetre.  Mus- 
cfaenbroek,  Stahl,  Braum4,  and  Macquer,  again,  con- 
sidered the  whole  effect  as  produced  bj  the  CMVCP* 
.•ion  of  the  water  of  the  niuee  mte  ■team;  an  enar 
quite  unpardonable  la  the  two  last  diemiita,  who 
ought  to  have  known  that  l  itn.  cantaitied  little  or 
no  water  of  crystutlization  ;  ;ir;  1  sil  l  more  so  in  Count 
liutijibrd,  w(ii)  jiLi  iijJlmrii  them  in  this  theory. 
Lombard,  attempting  to  improve  on  it,  adds  to  the 
expansion  of  steam  that  oi  the  nitric  acid.  The 
Abbe  MoUet  alioara  the  water  but  a  share  in  the  cx- 
floaien.  But  not  to  ennateimte  more  of  these  hvpo> 
tbaiea,  we  ahall  only  mention  further*  that  af  thiiiM 
who  have  attributed  the  expansive  force  to  the  con* 
version  of  latent  into  free,  or  radJani  calcniCr  as 
i4icy  have  thought  fit  to  term  it. 

U  Hould  have  been  much  more  ea-sy  and  correct 
to  have  put  thi«  question  to  the  test  of  e]q>erimen(, 
when  the  real  cause  would  have  immediately  appear* 
ed.  It  waa  auffidently  uopardoiiable,  in  the  greater 
nonibar  of  tbcM  peieoaa*  net  to  have  inquired-  what 
Imd  been  done  before  them;  since  Boyle,  Hale?, 
Hawksbee,  and  otlieis,  were  aware  that  the  com- 
bustion of  gunpowder  produced  a  permanently  elas- 
tic fluid  ;  although  their  mode  of  obtaining  it  in  an 
exhausted  receiver  was  not  a  very  accurate  one. 
Hawksbee  found  that  one  grain  of  powder,  w  hen  llr- 
ed  in  vacuo,  produced  a  CuUe  bflh  of  a  permanent- 
ly ehuUc  fluid»  and  that  tbe  aaiMs  leaitrft  waa  obuio«d 
in  air.  Henee,  though  Botacqpinnted  with  modern 
cbawhtfy  ae  aa  to  be  aware  of  the  nature  of  the  ge- 
Baated  gae,  he  knew  well  that  it  could  not  have 
arisen  from  the  expansion  either  of  air  or  water 
contained  in  tJie  powder.  The  inaccuracy  of  Count 
Rumford'!.  view»,  and  the  extraordmary  results  of 
his  numerous  and  laborious  experiments,  exceed, 
bmrevir,  all  that  has  been  done  on  this,  or  perhaps 
4MI  aoj  aubject  in  modero  experimental  philosopbj. 

Tba  history  af  a|itaiaaa  respecting  the  expUMve 
ftccaar  goDpoivdar,  iDdallaBke  fveMndiag  i«ba 


deduced  from  experiments,  is  scarcely  lets  amusing  Gug| 
Chen  the  hj-potheaes  respecting  the  cause;  aMieimV^ 
fenileied  much  more  marvelloiis  by  their  estnorm- 
nary  ditcrepancy.  John  Bernouilli  considered  the 
joitial  force  as  equal  to  100  times  the  pressure  of  the 
atmosphere;  while  Daniel  BLrnouiili  made  it  10,000. 
Bracelius  dOiennim  .s  it  at  450,  D'Atitone  as  lying 
between  1400  nnd  1900,  and  Ingenhoua  at  *27^ 
i^ccurding  to  Dulacy  it  is  4O00,  by  .Amootona  it  k 
5000,  and  by  Lombard  it  is  slated  at  9SI5.  Ahtt 
this  there  ie  •  lapidiy  iacreaaing  ctllniate  amoag 
ether  eiperineaten  t  Monsieur  Le  Gtmeral  de  hi 
Marlillierc  representing  it  at  ri  f  f)'),  Count  Rum- 
ford  at  54,750,  and  Munsieur  day  de  Vernon,  who 
oiucloos  till  hi8  ompeUten^  itattog  it  aajBakioiBfiein. 

SO.OOO  to  8U/H>0; 

Among  the  French,  Gflot'a  experiments  appear 
tile  only  tolerably  accurate  ones}  as  he  atatei  die 
produce  of  100  lb.  of  powder  in  get  to  be  46S  cabw 
leeU  Tbia,  however,  ia  considerably  under  the 
truthj  at  least  in  the  present  French  powder,  aa  well 
as  in  our  own.  Of «  oiir«e,  this  is  not  meant  to  repre- 
sent the  total  force  ;  tut  lie  has  not  jriien  any  state- 
ment of  the  increase  ot  volume  produced  by  the 
temperature  on  tiring.  The  Coincidence  between 
Uobm.s's  and  Giloi's  results  is,  however,  consider^ 
able ;  but  the  French  philoaopher  ia  faeyend  the 
Uuth.  '  ' 

According  to  RebinSf  bom  eKperinents  ma<}e  in 
an  exhauated  receiver,  the  produce  of  gas  from  a 

given  ijuaniity  of  pow  der,  bulk  for  bulk,  is  SS6 ;  or 
one  cubic  inch  ol  powder  produces  2S6  inches  of 
ela.-tic  fluid  at  the  mean  temperature  and  pressure, 
if  the  powder  be  rammed  into  the  smallest  possible 
space,  the  produce  is  double,  or  472  inches  of  air ;  as 
it  may  he  condensed^  bjf  iuuid  naming,  into  half  tlfo 
spoce  which  it  occupies  when  hNiie.  But  we  vnit 
bewere  of  amiiniDg  this  as  an  element  in  the  com- 
putation of  die  initial  force,  however  true  a  repre- 
sentiitiun  it  is  of  the  fact,  abstractedly  considered. 
In  luactite,  powder  would  produce  do  correspond- 
ing efl'ect  in  this  ^lote,  because  the  ball  would  have 
quitted  the  piece  betore  It  was  hall  burnt.  Now« 
'  nobilia'a  experiments  tally  very  nearly  with  Mir 
awn.  as  formerly  stated ;  the  produce  from  ram- 
med powder  being  oboot  SttO  on  an  average  of 
trials,  which,  being  rt  duced  in  the  proper  ratio  for 
powder  aa  it  is  fired,  gives  i^tiainstead  ol  ^6.  it  is 
riot  impossible  Jnit  that  Our  powdaraBtgt  ha»*  bsM 

superior  to  his. 

I  hus  much  lor  the  permanent  produce.  But  there 
is  nnuiher  important  element  cequired*  before  tiw 
expansive  force  of  the  powder  «t  the  thm  of  fililag 

cau  b«  deiemincd,  and  tbe  initial  velocity  calculat- 
ed. This  is  the  augmentation  of  bulk  produced 
the  elevated  temperature  which  result*  from  the 
combustion.  According  to  Hobins,  that  m  such  as 
to  render  the  pressure,  or  force  of  the  generHted  fluid 
at  the  moment  of  explosion,  equal  to  1000  attno- 
spheres.  Dr  Hutton,  more  justly,  stataa  diia  «k 
2000 ;  a  force  far  short  of  the  imaginary  onca  which 
we  have  quoted  above. 

We  shottld  have  proceeded  to  examine  tbc  rxpc 
ifaMMa  OB  fthicb  thi>  determination  was  founded, 
and  toGompaie  ^calailMiow  wltlt tbo icaalii  of 
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.  practice.  Bat  our  liiiMti  nn    that  «e  taint  itmw 

thii  ariick-  lo  u  cloM  :  and  we  shall,  tlierefbre,  refer' 
our  ii;ii>lcT:>  lu  the  writings  of  lloblns,  Euler,  and 
Huuon,  on  this  subject,  ai>  aUme  deserving  of  atten- 
tion. Vet  w«i  cajiuut  conclucle,  without  tug^csl* 
iiig  the  ouly  method, — i  inLthuil  yet  untried,  by 
vfaiob  the  true  force  of  the  exploiiaa  ma;  be  dia- 
(wvand  a  priori ;  or,  at  lewt,  th«  Mil  biill»  of  «nj- 
gif«a4|in«tity  of  the  generated  gu,  at  the  duaoeot 
of  iBfljiouoatioD,  m»y  be  aaoertained.  It  is  •  beat 
which  cannot  be  conjectured,  and  to  wbkih>M  lltw 
approximattoo  baa  beea  made  bjr  an/  MllMid  yt^ 
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•  By  firiag  the  given  charge  of  gunpowder 
a  gireo  qoaotity  of  water  or  mercury,  it  is  easy  te 
measure  the  temperature  to  which  it  is  raised. 
Hence,  recurring  to  the  diSerence  of  cupacUy  for 
ht:sLi  bulwaun  eitJicr' of  theiie  subslanccb  aiid  the  ge- 
nerated gas,  to  thvir  reintivc  quantities,  and  to  ilic 
law  for  the  expansion  of  gaseoua  fluids  by  heat,  as 
delerrained  by  Gay  T  iitiwic,  the  problem  be 
solved,  for  that  case  at  Iceat  «•  are  fully  leiuible 
that  no  rule  truly  applteabl*  to  aU  coet  Can  be  Ct* 
tablisbed,  wbea  tbe  aooMfOM  variations  to  whicbi 
in  pi«etic%  tbe  f,endirioii»  an  liablcj  are  conaU 
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LIFE  PRESERVERS. 


A  LTDOUGII  it  too  fre<]aently  happens,  that  an  acci- 
dent, which  materially  ciulangcrs  the  lift;  of  unindivi- 
dual»  deprives  him,  in  tbe  mean  time,  of  that  presence 
ef  miod  which  alone  woold  eaabiafaiiB  to  take  proper 
meaaurea  Ibr  bit  safety  j  jet  to  ha«e  laeditatedt  in 
AO  ioteml  of  leisure,  upon  the  best  nswhod  of  pro- 
ceeding in  caic  of  emergency,  must  tend  greatly  to 
'  diminish  the  embarrassment  and  confusion  that  com- 
taonly  accompany  the  acciiient,  even  if  it  should  not 
be  thouijht  necessary  to  proviiV  any  particular  ap- 
paratii*  for  the  purpose  of  escaping  the  danger. 
There  are  also  many  ways  in  whicii  those  who  arc 
not  immediately  involved  in  the  disaiter  may  contri- 
bute to  the  preservation  of  life,  whether  actuated  by 
ioterest,  or  by  humanity  oniy  ;  and  the  modes  of  re- 
lief wflli  therefore*  be  naturally  dirided  into  the 
fcrjHrf  mi  tbe  aiteraefj  wlietbar  rtbibig  to  Jlrc$  or 

teJllln■raeit• 

Sect.  I. — Internnl  Fire  Escapes. 

Whenever  a  family  establishes  itself  in  a  residence 
not  detached  from  others,  it  becomes  of  importance 
to  atcertWD  what  facilitiea  the  house  afford*  for  M* 
cen^ng  to  the  roof,  and  for  passing  to  thoae  of  tbe 
'aeighbonrbg  |hnmi>  it  ia  aearedj  poatibto  that  • 
conflagratioii  ahodtd  extend  at  once  to  the  eonti* 

Suous  boase:3  on  each  side,  before  the  inhabitants  of 
^e  house  in  4Ui:stioa  have  had  time  to  escape.  But 
in  a  detached  bouse,  if  there  are  not  tn-o  or  more 
staircases  remote  from  each  other ;  and  even  in  a 
house  contiguous  to  otiicni,  when  there  is  no  facility 
of  communicating  by  the  roof,  it  becomes  highly  ex. 
.pedieot  to  provide  some  internal  means  of  escaping 
,  thro^^h  the  wiitdowa  in  cate  of  fire;  and  to  have  «• 
evtrvjlotr  a  good  atrottg  rap^  wiA  a  hook  or  a  loop 
at  the  end,  by  which  it  may  be  fastened  to  a  bed- 
post, so  ai  to  enable  an  active  person  to  descend  by 
Its  help  out  of  the  window,  findmg  from  time  to  time 
a  partial  footing  in  the  inequalities  of  the  wall.  This 
process  will  be  greatly  facilitated  by  having  the  rope 
knotted  at  intervals  of  about  a  fi>ot  throughout  its 
length  ;  the  koota  beiag  aearty  aa  ooBvenient  as  the 
Uod»i  or  cQpibtlMt      MMMtiBea  nadofbr  the 


purpose  of  retarding  the  descent,  by  holding  them, 
and  regulating  the  friction  by  the  pressure  of  the  hand  * 
(Plate  C\.  fig.  14) ;  unless  tbe  clip  be  attached  to  a 
strong  cross  bar,  on  which  a  person  may  sit,  while  he 
inpilatea  the  pnitioB  of  tbe  dip  by  ila  handle^  and 
ailowa  hiraaetf  to  dcaeend  with  more  or  Icm  velocity 
at  pleasure.  The  arrangement  for  this  purpose  may 
be  made  by  a  roller,  or  pipe,  slidirtg  on  the  rope, 
and  pushed  do.^'n  so  ns  to  open  the  handles  of  the 
clip  and  tighten  its  teeth,  when  the  person  holds  by 
th'j  rollor  and  draw.s  it  down  (Plate  CX.  lig.  13); 
and,  on  the  canlrarr,  the  clip  may  be  opened  by 
pressing  osi  thebandlca  with  the  other  hand,  or  with  ' 
the  thighs;  or  anj Other rimple  mode  of  rq[alatiag 
the  clip  ma;^  be  edopted,  provided  that  it  be-not  V£* 
hUt  to  be  OHtaadeiatood,  or  mi'sapplted  in  a  monieBt 
of  confiuioB.  After  all,  a  rope  ladder  weald  per* 
haps  be  preferable,  as  not  being^liabie  to  be  derang- 
ed ;  it  is  often  kept  ready  made  in  the  shops  ;  and 
in  the  absence  of  any  other  rope,  a  comnion  bed  » 
cord  will  generall}'  be  found  strong  enough  to  ^up- 

Sort  the  weight  even  of  a  stout  man  ;  for  a  quarter 
icfa  rope  may  be  safely  tmated  with  two  hundred  ■ 
KvMit,  and  ought,  indeed,  to  aoppert  three  tiaMsaa 
muol'lf  new  and  good. 

Sect.  II. — Eternal  Mtnns  of  Escapt  frotn  Fire. 

The  external  means  to  be  employed  in  eases  of 
conrtayration  must  be  provided  by  the  managers  of 
tire  olUceii,  or  by  other  public  oflicers  ;  and  every  in- 
genious  workman,  whom  they  may  employ,  will  be 
able,  at  his  leisure,  to  devise  such  apparatus  as  he 
can  the  most  cooveniently  execute,  and  to  give  it  a 
Aill  trial  in  tbe  abaence  of  aU  daiwar ;  it  wil^  tbetc* 
fore,  only  be  adviiable  that  h«  ahoald  compare  for 
himself  the  particular  inventions  which  have  been 
suggested  for  this  purpose,  and  that  he  should  choose 
from  among  them  such  as  he  thinks  most  likely  to 
do  him  credit;  and  he  may,  indeed,  very  possibly 
find  means  of  improving  on  any  of  them. 

1.  In  Leupotd's  Tkeatrmm  Machinarium  (Plate 
LIV.  LV.)  we  6nd  the  repreieatatka  ofa  chair  eal> 
cttlatod  to  bodnwoBp  ordom  bf  taaoM  of  pvllqw. 
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Ule  Pre-  2.  Mr  VarcouTt  obuined,  in  I76I,  the  approbation 
Mrwn.  of  the  Pari&ian  Academy  of  Science*  for  hi«  hiTcn- 
tion  of  a  hollow  maat,  fixed  in  a  waggon,  and  support, 
ing  a  stage,  with  th«  imMi*  of  aicendmg  and  de- 
scending. {Hitt.  p.  158.)  S.  In  the  bcginmngof  th* 
present  century,  a  fit*  eiCBp*  Mf  AaMwi  wM 
approved  by  the  Parisian  Institute.  (Af.  Imd,  IV.) 
4.  A  commiltce  was  also  appointed  for  exMDlning 
icver.il  similar  inventions  at  the  Lyceum  of  Arts,  and 
a  medal  was  awanlcd  hy  it  to  Mr  Daujon,  for  his 
ipparatua,  which  consists  of  a  plutfdrm  carried  on 
wheels  MBtportcd  by  three  {r&met,  with  brass  wire«, 
on  whkibbMcea  are  made  to  slide  up  and  down  for 
the  conveyance  of  persons  or  of  furniture.  {Annaln 
des  Arts,  Repertory  ii.  I.  p.  489.)  5.  Mr  CoUias'a 
invention  of  pipes  raised  by  rop<»,  and  affordiog  • 
centre  to  u  long  lever,  is  described  in  the  fourth  »o* 
lumc  of  the  American  Transaclioai,  and  in  the  lie- 
perlory.  (Vol.  XV.  p.  35.)  G.  In  the  thirty  first  volume 
of  the  Traniaciioni  of  the  Soacli/  of  Arts  (for  ISIS, 
p.  S4i),  wo  have  an  account  of  a  (ire  escape  invent* 
«d  by  VU  Adam  Young,  for  which  he  received  a 
acdat  firon  the  Society.  It  apwMi*  to  cooatUulo 
fiir  the  most  portable  of  laadant  contitMag  of 
crou  baraornmiw,  coonectad  bf  Mpea,  and  ba»iH 
their  ends  fitted  together,  so  u  to  form  a  pole,  whten 
i»  readily  elevated  to  the  window  ;  and  the  rounds 
being  separated,  and  the  hooks  at  tlie  end  properly 
fixed  to  the  wiiuUiw  rramu,  the  wliolc  forms  itself  in- 
'  to  a  very  convenient  ladder  of  a  mixed  structure. 
7.  The  thiriy/otirth  volume,  for  1816  (p.  SS7)t  coo- 
laina  n  domiiption  of  Mr  Brnbj'a  fire  escape,  consist- 
ing of  •  car  aaada  to  dido  oa  aairip  of  plank  fixed 
W  a  p<^>  and  governed  bj  o  Mp%  whioh  k  oaaad 
with  iron,  to  protect  it,  in  caao  of  niceiilly>  from 
the  effect  of  the  fire. 

The  modes  of  extiogubhing  fires  are  not  precise- 
ly tlie  objects  of  the  pn  HC'iu  inquiry;  but  it  deserves 
to  be  remarked,  that  the  only  rational  principle  on 
which  the  methods  propoaed  have  been  founded,  is 
that  of  cnttiag  pff  the  supply  of  air,  either  by  a  coat 
of  water  or  ■tanm,  or  by  means  of  aome  chemical 
anbsunce,  capable  of  JbtniMf  an  jmpaaatrabta  yar- 
nisb,  or  glazing,  oa  dio  anrmiee  of  the  eoorftuitiblo 
materials.  A  mixture  of  clay,  with  sulphate  of  iron 
and  alum,  has  been  proposed  for  this  purpose,  but 
ii>  utilny  must  obviously  be  extremely  limited,  and 
it  mu^t  require  to  be  applied  with  great  address,  so 
as  to  be  brought  into  fusion  exactly  at  the  place 
where  it  ia  cajpable  of  protecting  the  attbitaacea  not 

SacT.  nL~.lnltrnti  Mmae  tfS$eaftJrm  aif>> 

Kreck. 

The  means  of  escaping  (rum  shipwreck  may  be  si- 
milarly iliviJeii  into  internal  and  LXternal.  or  into  the 
precautions  to  be  taken  by  the  ship's  company,  and 
the  roearures  to  be  adopted  by  persons  on  shore.  The 
interoai  means  depend  either  on  enabling  the  indivi- 
duala  to  swim  or  floi^  or  oatablisliing  a  oameBkm 
jvMlthoalHRobjHipaai  aadof  thafonaer*  wemay 
Ant  eoarider  thoie  wMeh  reqtdre  bo  partienhir  pre- 
paration before  the  occurrence  of  the  accident  that 
calls  them  into  action,  and  which  are  therefore  the 


Of  such  expedients  the  mo«t  effectual  appear  to  be  l->'<  i*"- 
those  which  depend  on  the  employment  of  empty  """^ 
water  casks  for  assisting  the  ship's  company  to  drift ' 
on  shore.    1.  A  paper  on  the  arrangement  of  1 
caakBi  to  aervo  aa  Jloeta  in  COM  of  thipwrodd  I 
ia  tho  pabKoanMao  of  Iho  Acmfv  for  tho  Imprwyo^ 
meot  of  Natal  ArekHeetan,  doM  in  1796.  (Vol.  II. 
i.  p.  51.)  S.  In  1818  Mr  Grant  of  Bideford  obuined 
a  gold  medal  from  the  Sncirly  of  Arts,  for  the  inven- 
tion ol  a  life  preserver,  consisting  of  a  $6  gallon 
ca»k,  with  some  iron  ballast  fixed  ou  a  wooden  bed 
and  laahed  to  the  cask,  and  with  ropes  round  it  for 
diO  mm  to  hold ;  and  it  wm  found  tliat  ten  men  were 
Bopported  by  it  .with  ooaeaaianeo  b  tolaraUj  aneedl 
water,  the  bung  of  tho  caak  befaig  woB  aoamd  Iqr 
cork.  (Vol.  XXX VL  p.  69.)  The  bellaat  cooUboaT 
very  little  use,  and  e  caak  simply  tied  roimd  with  • 
rope,  liLe  a  ci>rnnioii  parcel,  would  probably  answer 
llie  pur[H)iie  equally  we.l.    It  muuUI,  indeed,  be  pru- 
dent  for  every  ship  in  a  storm  00  a  Ice  shore,  to  have 
a  few  of  her  casks  well  emptied  and  stopped,  and  tied 
in  this  manner,  before  the  actual  occurrence  of  fan* 
minent  danger.  3.  In  the  thirty  seventh  volume  of  tho 
T^nnmctiomt  of  the  Society/  (p.  UO),  there  is  an  oe* 
oouttof  Mr  CBai'*alifo  nit,  caoaisting  of  a  squnro 
fhnia  with  eanvai  nailed  aerom  it,  supported  by  a 
cask  at  each  corner,  for  whieh  the  gold  medal  wm 
voted  to  liim.    4.  It  is  f-  lluwed  by  a  description 
of  Lieutenant  Rodger's  lij'e  mft  (p.  II*),  nhieii  ob- 
tained a  similar  compliment.    This  raft  has  the  ad> 
vantage  of  requiring  only  such  materials  as  are  nsu* 
ally  found  on  board  of  every  sh^}  rap<||n  ban^  beat 
masU,  yards,  or  any  other  spais  «  pMMta  dimes* 
•iooB,  which  aro  tioi  logathar  ao  ■•  lOBMlte  a  aoitof 
waggea  (hme,  with  a  laifo  cade  fixed  on  each  tide ; 
it  appears  to  afford  a  very  <         I    t     :  ]   ir  to  the 
men,  but  it  can  scarcely  po8isei>ii  uny  great  strength 
for  resisting  the  force  of  the  breakers. 

Mr  J.  Bremner,  a  clergyman  in  the  Orkneys,  bad 
received  a  medal  from  the  Society  in  1610,  for  his 
method  of  converting  any  abip's  boat  into  a  life  boat* 
by  putting  into  it  three  or  four  casks  attached  to  dM 
keolf  which  is  to  have  a  riBg>bo)t  fiaad  ia  it  for  r^ 
cdving  the  ropes  by  which  the  cailia  are  Artened; 
he  gives  particular  directions  for  making  all  the  neces- 
sary arrangements  in  the  twenty  ei^'hth  volume  of  the 
Tratttaciiont  (p.  134);  he  pan  .1  ularly  advises  that 
no  use  should  be  made  of  the  natural  buoyaocy  of 
the  cavity  of  the  boat,  but  that  the  bottom  should 
be  perforated  without  hesitation,  wherever  the  hole 
would  afford  any  additional  facility  for  fixing  a  rape. 
Captain  Mamtgi  JoUj  boat  fitted  aa  a  Itfa  boat, 

at  the  awpanaa  of  three  pounds,"  aaaaw  tabacooH 
prahaadad  aawng  those  preparatioaa  wbkk  ata  ba 

made  previously  to  the  voyage. 

Tlie  buckling  a  soldier's  canteen  un  his  breast,  as 
an  assistance  10  enable  him  to  float,  belongs  to  these 
temporary  expedients,  which  may  occasionally  be 
employed  with  advantage.  Tying  a  hat  in  a  pocket 
baadVerchief,  and  holding  it  as  a  float,  has  been  re- 
commended bv  Mr  Lawson  in  thei'ifienpiUca/ Afa* 
gaxine  (Vol.  XX.  p.  .S62) ;  he  adTiaea  thai  die  eiomi 
of  the  bat  should  be  held  i!<mnKitrc1s,  and  obacitaa 
that  a  stick  may  be  employed,  to  enable  us  to  vaa 
two  or  foar  baia  at  eacfi  -bai  ibh  oicdiod  cut,  aaly 
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i,;fr  Pre       adopted  when  tbe  acddtot  ocean  in  very  still 
water. 

''"''^^  Til*  6ut  azkd  most  tMmmfeqM»ntioH  Tor  e  n  abling 
•  pnwo  to  Boat,  it  the  Icanung  to  •vim.  It  is  w*u 
koowB  that  nranmiog  m  acaicdj  owar  vtMdnnt  M 
enable  a  seaman  to  reach  the  land  flwn  a  ihip  th«t 

ha«  been  wrecked,  without  some  assibtanoe;  and 
many  hafc  certainly  been  drowned  from  depending 
too  much  on  their  own  »treogth;  but  for  a  ni'  niE  ii- 
tary  lupport,  and  to  afford  courage  and  prewnce  i  t 
mind  to  aeek  for  other  aid,  tticre  is  no  question  bu! 
that  the  faculty  of  swimsiing  poHetsea  an  tneitiiaablc 
advantage.  A  boy  generally  learns  to  swim  by  llw 
kelp  of  hi*  adKMlfidloira,  batter  than  by  jge* 
Beral  nilaa,  and  uora  apMably  dian  ia  a  adwarof 
natation ;  bat  it  mj  be  of  aone  nae  to  obaerre,  that 
the  act  of  diving  to  the  bottun  and  reascending,  in 
tolerably  shallow  water,  i-.  muc'i  nuiri  t:,<]]y  perform* 
ed  by  a  beginner,  than  thnt  oi  5>iu^lv  supporting 
himself  on  the  surface;  and  when  he  has  thus  ac- 
ottinMl  the  feelk^  of  the  immediate  ^ect  of  his  arms 
aa  pwpaBing  and  MfMimng  him,  he  soon  fiads  out 
Iho  ■tOBBS  of  employing  his  feet  in  their  atnttance. 
Thaartof  awimroing  has,  however,  been  systemati* 
«al[{f  tlMltd  by  Bacblltoai)  -Ktmd  an  Sehwimmm, 
•wo.  Ba«L  1742  :  by  Tblfawt^  Art  it  Nagtr,  Paria, 
171 1 ;  and  by  Bemardi,  Arte  ltii|gjsNMte  dM  NutlOi 
2  vola.  4^to.  Naples,  1794^ 

It  lis  cay  to  convince  ourselves,  by  triaU  in  a  warm 
bath,  without  reference  to  Robertson's  experiments 
(Ffiil.  Trans.  1757).  ihat  a  substance  pouesaing  a 
very  small  degree  of  buoyancy  i«  sufficioot  to  enable 
tbe  human  body  to  float  without  efturt.  In  fact, 
whvtk  tbe  chest  is  Ailly  expanded,  the  thinnest  and 
■Mat  boay  person  will  commoalj  float  in  sea  water  ; 
hat  the  effort  of  Itaapiag  iba  ohiM  anaadad  kaaik 
tiginw  as  any  other  tiiaaealar  exermm ;  and  when 
the  chest  collapses,  the  fattest  pcof  Ic  rnny  be  in 
danger  of  sinking  unless  they  have  Il^iucvI  to  swim. 
Sir  Williara  Hamilton,  indeed,  tells  us  that  in  1783, 
*'  a  woman  of  Scilla,  four  months  gone  with  child, 
was  swept  into  the  sea  by  the  wave"  accompanying 
tl>e  earthquake,  "  and  was  taken  up  alive,  floating 
00  her  back  at  some  distance,  nine  hoars  aAer ;  she 
bad  baaa  naed  lo  swim ;  her  anxiety  and  aoiEHing, 
bowavar,  bad  anivad  at  *e  great  a  pitch,  that  Joat  at 
dw  line  Ibat  the  boat  wbioh  took  her  up  appeared, 
riie  was  trying  to  force  her  head  under  water  to  put 
a  period  to  her  uiiserable  existence." 

In  China  a  i'rame  of  bamboo  surrounding  the  per- 
son is  used  for  afloat,  and  the  lightness  and  strength 
of  this  substance  must  make  it  extremdy  proper  for 
the  purpose;  sometimes  abo  a  gooid  is  tied  to  a 
diild,  to  aecure  iu  floating  in  case  of  acddeot.  Tba 
iaflatad  goat  skins,  used  from  tiaio  inaenorial  by 
tba  Atan*  or  Iho  aeal  skins  caiployed  by  the  ChU 
.  Inne,  have  die  dindtantage  oFbang  easily  punctur. 
od  by  a  rock  or  a  spa:  :  ?,ri  objection  which  is  ali  i 
more  or  lcs»  applicabiti  tu  ali  substances  coniuiniii^ 
air;  for  example,  to  the  air  jacket»  described  in  Leu- 
p old's  TIteatrum  Pontificium,  published  about  llHit, 
A  float  of  a  semicircular  form  was  recommended  by 
Oaanam,  the  author  of  the  Recreationt :  and  Bach- 
MMtm,  in  his  Ari  Swrnming,  proposed  to  float  a 
iMOpofoavalrjrhyfisiBf  corktoibaaaddiai.  Iba^ 
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cork  jacket  of  Celacy  is  described  in  the  Huloty  of  Life  Pte. 
ihe  ParitioM  Acddtmy  of  Scitnce*  far  1737,  and 
Lachapelle's  Seaphaiuler,  which  is  considered  an  iai- 
provement  on  it,  in  the  volume  for  1765.  to  tba 
jmK  1764,  Iho  attaalMn  of  the  British  public  was 
panieidailljr  «allad  to  tba  floating  poweit  ot  cork,  by 
some  experiaiaBU  which  were  made  with  cork  jack- 
ets on  the  Thames,  together  with  some  comparative 
experiments  on  air  jackets ;  and  [)r  Wilkinson,  in  the 
Philotophical  Tramaciions  for  17'>5,  describes  8<»ne 
L\[  :  rurnrnUi  by  which  he  ascertained  that  about  a 
pound  of  cork  was  amplj  sufficient  to  enable  a  man 
of  ordinary  sise  and  maka  lO  floot  without  effort.  It 
ia  abnoat  amrfluooa  to  oooawiata  the  multitodia  of 
Iriflbig  vamuooa  tbtt  bava  been  mada  b  tba  aiw 
rangements  of  cork  jaekols  and  ak  jadtaH,  appaiaa^ 
ly  for  the  purpose  of  exciting  a  momenta^  interastt' 
tlioiipt:  [jo>fiLjlv  from  tlie  best  motives.  Mr  Bosquet 
ad.iicJ  ii  li.ii;  o[  t-ork  shavings  to  be  kept  in  readi- 
iiess  by  c.:'.  'i  ;ii  r n-,  :  thf  Seaman's  Friend  was  com* 
posed  of  two  pieces  of  cork,  united  by  straps ;  the 
CoUinelta  was  a  hollow  vessel  of  copper,  divided  into 
cells ;  a  "  nurino  spencer"  has  been  described  by  Mr 
Spencer,  in  the  sixteenth  volume  of  the  I'hiluf0fiftic4d 
Magazine^  oooaiiliag  only  of  a  number  «f  oU  oorka* 
anugod  to  aa  to  mm  a  girdle ;  and  bi  1906,  Mr 
T.  C  Itanietl  obtaiaied  a  gohl  medal  from  tbe  So. 
dely  of  Arts  for  tlie  invention  of  an  apparatus  of 
water  proof  leather,  surroanding  the  body,  whidi, 
according  to  the  testimonials  he  produced,  had«aved 
the  lives  of  some  persons  who  bad  been  sailing  in  a 
pleasure  boat  on  a  river.  In  smooth  water,  it  has 
been  suggested  that  throwing  a  ftoi  iiail,  with  a 
aaialJ  weigbt  tiad  to  il»  to  tba  panon  uBmcned, 
"  "  -  -  -  ■  micai  and  whb 
;  to  iaaltag^  tbare  is  no  doubt  tbataqraf  lha 
iiave  been  profioscd  woiiM  be  aof* 
f  1:  if■n^  if  they  were  at  hand  ;  but  there  is  another  oti 
jttt,  tu  which  it  is  necessary  to  attend,  in  cold,  and 
even  in  temperate  climates,  that  of  supporUog  atem> 
perature  compatible  with  life  and  health,  if  tlie  im- 
mersion is  likely  to  be  of  long  duration ;  and  an  ad« 
dttional  provision  of  woratad  atooUaga,  jadteUf  and 
trowaera,  will  he  almost  aa  aMaiitial»  b  UCb  CBM^ 

For  tbe  second  ob}e^rbiiS?%uBb)o  to  a  ship 

in  distress,  that  of  obtaining  a  safe  communicatioo 
with  the  shore,  ii  iJ,.^  been  usual  of  late  years  lo 
rely  principally  on  iIil'  ijijina:  l  exertions  of  persons 
who  may  be  on  the  coast,  and  who  may  have  made 
preparations  for  this  purpose ;  and  with  this  view, 
some  instructions  for  properly  co-operating  io  the 
to  be  adopted  with  Captain  Manby's  ap- 
bafa  been  libaiaUjr  diatributed  to  aUabina 
from  aona  af  tbe 


Britiih  cMtom  bouaea.  There  are,  hosrefor,  bobr 

^mple  expedients  which  may  be  adopted  for  tUa 
I  i.rp  .SI  by  persona  on  board  of  the  ship:  for  ex- 
ample, the  making  a  kite  with  a  pocket  handker- 
chief stretched  over  a  hoop,  and  causing  it  to  carry 
a  cord  to  the  lee  shore,  by  mesjis  of  which  a  stronger 
line,  and  at  last  a  hawser,  may  be  drawn  by  peiwns 
standing  on  the  beach.  A  line  may  also  aometimea 
be  carried  cn  shore  by  a  cask,  allowed  to  drift  be- 
foN  tba  wind;  aad»b^baabaaonffovatoad«|ia 
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be  attMbed  to  such  a  cuk  or  to  a  buoy,  id  order  to 
Bcl  m  a  tail,  BBd  to  ioture  ii«  croii>ing  tbe  luiil 
Mr  Ckfliani  wm  abo  nmu^  in  1814,  by  the 
Society  of  Arts,  for  tiM  {nvnatiin  «f  a-baojnmi  i\ne, 
having  e  bi  urt  urcork,  to  obviate  the  inconveoience 
which  would  .irise  from  iu  sinking  and  being  dragged 
on  the  »tone<  under  the  brcjiker*  ;  bat  lie  obstrvti:, 
that  in  heavy  storms  there  is  generally  h  current 
along  shore,  which  renders  the  niLtlioiI  almost  im- 
practicable. (TraumctioHt,  XXXn.  p.  181.}  A  Mr 
Wheatley  assures  us,  in  Capuin  Manbj'a  Suaif, 
that  bis  om  life,  and  tint  of  dgbt  other  pcnMM» 
by  a  lead  line^  wbkk  wm  eutikd 


in  1791 

on  Kfiorc  by  a  Newfoundland  deg  tint  be  happened 
to  liavc  on  board;  when  two  good  swimoacrs  bad 
bc-i-n  (lrowni»d  in  the  attempt  to  swim  011  »liore.  It 
had  occurr«d  to  Lieutenant  Bell  in  1 7!}1  >  t'>at  a  rope 
might  be  thrown  from  a  siiip  wliicli  had  ktruck,  by 


of  a  mortar  carrymg  a  heavy  shot,  and  upon 
dM  principle  of  tbe  gun  lenpeottf  nd  Im  showed 
dw  pMctioibilinr  of  llM  lagieMiaa  kj  acUial  ex* 
perMent,  in  which  a  deep  iea  Kne  wai  carried  la  a 

dt5t.nnce  of  about  400  yards.  (Trans.  Soe.  Artt, 
XXV.  p.  lae.)  He  recommended  that  every  ship 
ahould  be  provided  with  a  morlar  capable  of  carrying 
luch  a  shot,  and  observed,  that  it  might  be  placed 
on  a  coil  of  rope  to  be  fired,  instead  of  a  carriage. 
The  Uoe  was  to  be  coiled  on  handspikes,  wliidi 
to  be  drawn  out  before  the  mortar  was  fired. 


In  ITK  ho nedved  apteadmi  of  do  guineas  from 
die  Society  of  Arte  (TVonmmNot*.  X.  p.  804} ;  and 
he  obtained  his  promotion  in  the  Ordnance  as  au  ac> 
knowiedgoieot  of  hi^  merits.  The  shot  was  to  weigh 
about  60  pounds  or  more,  and  the  mortar  tive  or  six 
hundred  weight.  The  experimeuts  of  tlie  Frencli 
artillery  at  Lafere  were  subsequent  to  those  of  Mr 
Bell,  though  tbey  hare  sometimes  been  quoted  as 
the  first  of  the  kind. 

It  bub  howofer,  gweially  heea  ihoo^t  |awracii> 
cAle  to  nanage  a  mortar  with  eftct  voder  toe  dr> 
cumstances  of  actual  shipwreck  ;  and  Mr  Tri'iLTniisc 
has  preferred  a  rocket,  a«  more  easily  m^^i,  and  ti^ 
having  a  -n-.iulLi  '.w'.wa'.  vi  l  ocity  than  a  tihol,  1.0  tliat 
the  rope  would  be  le»^  in  danger  Of  being  broken  by 
the  impube.  He  found  that  a  rocket  of  8  ounces 
carried  a  omckerel  line  180  yards,  and  a  pound 
rocket  )l IS;  end,  inapme  experiments  made  under 
the  inspecttoa  of  the  Society  of  Arta.  a  rocked  an 
Inch  and  a  quarter  In  dhiaeter,  carried  e  cord  aereu 
the  Sprpei.tiTM  PJvcr  in  Hyde  Park.  The  musket  ii 
provided  with  a  valve,  to  prevent  the  et>cape  of  the 
luatciials  of  the  rocket,  and  it  \r,  n  !u  iiri  ;l  with  a  lit- 
tle powder,  without  wadding.  The  whole  apparatus 
is  packed  iu  a  chest,  containing  Arooi  eight  to  twelve 
rodwt^  the  nuslcet,  a  life  spencer,  a  chair,  to  In- 
vene  00  a  rope^  a  canvas  bag,  and  a  ball  of  wood  to 
throw  to  a  peiaoB  awimaiing.  Mr  Tieogiwite  was 
complimented  with  a  medal  from  the  Soeietv  of 
Aru  in  18S0.   (Vol.  XXXVIH.  p.  161.) 

Saoz.  lV.*-JS«lcrHa/  Mam  ^Etcafejrtm  Sk^ 

The  means  to  be  employed  by  persons  on  shore, 
in  cases  of  shipwreck,  depend  either  on  projecUns  a 
Una  over  the  Afp,  or  OB  the  oMof  a  lift  heat.  Mr 


Bell  had  cursorily  observed,  that  a  line  might  be 
carried  over  a  ship  from  the  shore  by  means  of  bis 
mortar  t  but  fitr  the  actoal  cxoeeiion  of  thia  pro* 
posal,  hi  a  vmiety  of  cawa,  wo  arfc  iodcliiled  to  tfan 

meritorious  exertions  of  Captain  G.  W.  Maaby, 
whose  up  partitas,  according  to  tbe  report  of  a  Com- 
niittec  oi  the  House  of  Commons,  dated  io  .March 
l&m,  appears  "  to  be  admirably  adapted  to  its  pur- 
pose, and  to  have  been  attended  w  ith  the  fullest  sue* 
cess  inalaioat  ewy  instance."  In  consequence  of 
ilii«  report,  Ciptab  Maoby  was  thought  worthy  of  a 
RuiiemUMary  tawnrd  t  aod  ho  aftenmrda  pabUahad 
a  deaeripiioa  of  bis  imtntiona  under  the  t»le  «{  Am 
Eifat/  on  the  Pretervtition  vf  Sh'iptcrectccd  Perums, 
Svo.  London,  1812.  He  had  previously  received  a 
gol<l  medal  from  the  Society  of  Arts  in  1808.  (Tram* 
actmu,  XXVI.  p.  iiQih)  Hit  success  makes  it  expe- 
dient to  extract  from  his  EtMjf  a  detailed  descriptioo 
of  tbe  apparatiM,  and  itwiU  bo  caqirtomakeitaomn* 
what  more  tntelliglblo  by  a  ilpii^  allNilioB  «f  lha  at^ 
der  of  niMMMnenti 

P.  «l .  Hie  method  of  aflsiiRg  a  tope  to  a  abe^ 
for  the  puT[j  IM  i  f  t  fflcting  communicauon,  when 
projected  I  rum  a  iiiLick;  of  ordnonce  over  a  stranded 
vessel,  wa»  ni  length  succcedLd  in,  by  introducing  a 
jagged  piece  of  iron,  with  an  eye  at  tiie  top,  into  a 
shell,  and  securing  it  by  filling  the  hollow  spbew 
with  boiling  load ;  and  in  another  wapr,  by  drilling  a 
bole  through  a  aolid  ball,  and  passing  a  piece  of 
ifOB!,  with  an  cm  «•  it,  as  before  descnbi^  to  tbe 
bottom,  where  it  ahould  be  well  secured  by  rivettlng." 
(Plate  ex.  fig.  24.) 

"  To  produce  the  meant  of  connecting  a  rope  to 
a  shot,  and  prevent  its  being  burnt,  and  rendering  it 
'  irrttutiUc  to  the  powerful  inBammatioo  of  gun* 
powder,  was  tbe  labour  of  infinite  time,  and  the 
number  of  espetimente  to  acoomniiih  it  is  beyond 
all  poaaiMe  eonoeptian.  Cbaine  in  every  variety  of 
form  and  great  strength  breaking,  proved  that  it  re- 
quired not  only  an  elastic,  but  a  closer  connected 
Ixj'J'.-  At  U'ligth,  some  stout  platted  ill cit',  wiHcn 
extremely  close  to  the  eye  of  the  «hnt,  about  two 
feet  in  length  beyond  the  muzzle  of  the  piece,  and 
with  a  loop  at  the  end  to  receive  tbe  rope,  bappiiy 
effected  it."    (Plate  CX.  fig.  15.) 

"  This  method  is  certainly  desirable,  as  tbe  rope 
VKjt  temedNitely  Qas]  it  is  required,  be  allied  to 
the  loop,  and  applied  in  service.  The  form  of  tbe 
platted  hide  may  likewise  be  woven  by  twisting  it  in 
tiie  manner  that  the  lashes  of  whips  or  ropes  are 
»puo  ;  tliero  IS  another  method,  by  passing  ibe  rope 
through  a  case  of  leather,  taking  the  greatest  care 
that  it  is  so  well  secured  at  Ibo  eye  of  the  shot,  as  to 
leave  no  room  for  tbe  aLianrniT  play,  as  is  repre- 
sented by  tbe  followtng  SABiio  aaox."  <Plalo  CX. 
fig-  ly-) 

"  When  the  crews  of  the  distressed  vessel  are  in- 
capable of  availing  themselves  of  the  benefits  arising 
from  communication,  they  having  previously  laihetl 
themselves  in  the  rigging  to  prevent  being  swept 
away  by  tbe  sea,  which  is  repeatedly  breaking  over 
tbem,  and  when,  from  long  iktigue  and  the  severity 
of  tbe  atorm  (on  which  oocanoe*  it  too  frequently 
1%  di^toial^loaediniiwaribeirlimbiiaad 
«f  airfitbv  thMuahraa  la 
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lift  Pre-  the  tightest  deye  the  advantagn  of  thh  shot 
arc,  that,  on  its  bcinj^  projected  over  ihe  TeMe),  and 
'the  people  of  the  shore  buolitig  it  in,  it  firtnly  se- 
cures itself  on  some  part  of  the  w  rock  or  rij:(,Mng,  by 
which  a  boat  can  be  hauted  to  the  relief  of  the  dia- 
trened  objects :  and  by  the  couoteilMita  H  is  ren« 
dercd  iiBwmible  [thM  it  liiottiilj  gm  op  to  lwld» 
«r*lliPk  «!iil0tlM«pm<iftllc*ncfci«iMiMtavliiBh 
telluaeeiM«diti«lf. 

"  Among  the  many  that  have  h«tm  lavfd'by  this 
rilOti  the  following  are  tcstimonialit  of  a  few  of  the 
cues: — We,  the  crew  of  the  brij;  Nancy,  of  Sun- 
derland, do  hereby  ccrtifv,  tiiii  we  were  on  board 
the  satd  vemel  when  she  wa«  straoded  on  the  beitch 
of  Yarmouth,  on  Friday  morning,  the  15ih  of  De- 
embcr  I8O9,  and  compelled  to  secure  ourselves  in 
the  rigging  to  prevent  being  swept  away,  the  Mm 
nWHiv  to  bigfl  ov«r  tlw  vessel.  And  w«  do  further 
deetart  uai  ewtHy,  Him  Captain  Mtobjr,  firing  a 
rope  with  a  hooked  shot,  securely  holding  on  the 
wreck,  enabled  a  boat  to  be  hauled  irotn  the  sliore 
over  the  surf  to  our  relief,  otherwise  we  must  inevit- 
ably hare  perished."  This  certificate  is  attcsteil  by 
•ix  signatures. 

P.  27.—"  Facilitating  communication  is  at  all 
times  of  HppBfftiBee;  but  wbea  th«  itraaded  nmtl 
k  in  BOMBtaiv  ilannr  of  going  to  piooM,  tMi  point 
boeoiBMs  mnHderanon  «f  entreiM  iitgoBcy.  I  feel 
m  pflmMioa  Uitt  tUt  particnhr  wrvice  can  oalj  bo 
ovrUd  into  dfect  by  •  •■■■H  and  light  piece  of 
ordnance,  the  range  of  which  is  conscqu' r.tly  very 
inconsiderable,  when  compared  with  that  of  a  large 
and  heavier  piece,  as  it  is  weight  alone  that  conveys 
the  rope.  In  order,  therefore,  to  increase  the 
powers  of  a  shot  projected  from  a  small  mortar,  its 
Ditiiral  form  must  be  varied,  so  as  to  give  it  aiddi- 
' '  preponderance.'  The  following  sfMpo^in  At 
I  of  »  peiir,  ha*  been  nied  with  the  graeMM  Mifi» 
fbr  by  inemMed  weight,  the  ibotli  nw 
mentum  and  po^cr  over  the  line  is  in  consequence 
considerably  auj.;aiented  in  its  range;  and  when 
made  to  (it  the  piece  as  close  as  possible,  8  great 
increase  ofveltJcity  is  likewise  produced  from  that 
decrease  of  wind.Hge.    (Plate  CX.  tig.  11.) 

"  Portability  in  the  construction  of  a  piece  of 
ordnoooe  (aa  just  described)  ia  the  very  essence  of 
this  service ;  and  eoioiBunicatioa  with  the  stranded 
vessel  or  wrec(c  ntf  be  cflbcted  with  a  cord,  bj 
wbich  fwrd  ft  lope  cm  be  convejed,  ond  by  tins 
nope  »  howwr  or  cable  loot  to  dio  dittrened  wadt 
for  this  purpose  the  Ibllowilig  WW  COMttuctod.'* 
(Plate  ex.  fig.  18.) 

P.  31. — "  A  person  completely  equipped  with 
every  ncces&ary  apparatus  to  effect  coramutiication 
with  a  ves-sel  driven  on  a  Icc-sliore  .  .  .  the  horseman, 
fully  equipped,  travelled  a  mile  and  a  half,  the  how* 
itser  was  disnioimtn^  and  tbe  line  pn^joolod  153 
ywtds  in  six  minmlHt 

■*  The  applicatioa  ef  •  inaD  ptrae  ef 
(Plate  ex.  fig.  81)  likewise  offers  pardcutar 
tages,  capable  of  being  employed  from  a  boat  to  go 
to  the  asaistfii  ce  rF  a  vessel  grounded  on  a  bar  when 
running  for  a  hAibour,  the  necessity  of  which  re- 


ney  on  tbe  10th  of  November  1810,  when  boats  eo-  Life  Fi*. 
deavoured  to    i  t  1  their  relief,  and  were  enabled  to 
get  out  of  the  imrbour  on  the  ebb  tide,  within  20 """ 
yards  of  the  vessel ;  but  it  was  found  impossible  to 
approach  them  nearer.    Had  such  boats  been  pro* 
vided  with  a  piece  of  this  description,  and  the  saioe 
firmly  Mcoied  ooa  Moat  piaoe  of  plank,  by  the  heko 
left  at  each  corner  of  the  iron  bod,  they  might  Iwie 
ptcjootad  a  mmII  rape,  cmled  ia  a  aiaie  or  buket' 
made  to  the  fonn  of  the  bow  of  the  boat,  and  the 
persons  in  the  boat,  so  provic'r  l,    luld  not  have  re« 
miiined  the  di«tre>sed  t.pectutofs  01  the  untimely  end 
of  their  fellow  crenturcs,  without  being  able  to  af- 
ford them  tlte  amailest  relief,  althsugb  so  little  was 
then  wanted  for  that  desirable  purpose.'' 

"  Although  advBBtagoB  have  beea.  pointed  oat  b 
the  use  of  tfaeoe  eaiaU  nortam,  itii  neeeHwy  t»  be 
kept  in  iweatbiaoe^  tbat  thagr  me  produead  Jbr 
particular  Mrvlcee,  a*  the  nattire  of  the  eeoit,  aad 
circumstances  attending  the  distressed  vessel,  will 
direct  what  piece  is  best  adapted  to  the  undertaking. 
To  enable  the  mind  to  form  a  judgment  what  can 
be  eftecied  by  other  pieces,  the  following  arc  the 
minutes  of  experiments  made  with  a  five  and  half 
inch  brass  mortar,  gtating  the  quantity  of  powder 
need,  and  distance  the  ropes  were  projected  against 
a  strong  wiad,  at  the  angle  of  17  dagteai  (olofanoa): 
weight  of  the  motlar  and  bed  abont  thiee  boadnd. 


Chincc*  of 
Powder. 


4 
6 
8 
10 
IS 
14 


Yardiof  iacluVatdt  of  iltrp 
Itilf  rope 
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21.5 
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■'  Wirli  n  sh;irt  eight  inch  mortar,  the  wci\,.hf  of 
which  and  bed  wu  supposed  to  be  about  aevea  bua> 
divdi  the anetee of cla«nAiD oMart^. 


Onoon  ct 
Pmrdar. 

Yudi  of  deep 
MS  Udc. 

Yaiidl  of  t»o  iacb  ptieni 
SuBdirland  rope,  capa- 
ble of  bulling  Uie  largaM 
bpat  fwwp  a  fcsacli 

38 

*39 

32 
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p.  15. — "  Pi!  '-':l:ni>  ^  for  usinx]  l'"'  ti^irarnl'.:!. — . 
When  the  rope  (,Hiiu;ii  should  bt  pliiiiit.  and  well 
stretched)  ii  brought  on  the  beach  or  cliff  opposite 
to  the  stranded  vessel,  the  most  even  spot,  and  free 
fieni  prqjeetiag  Mones,  should  be  selected  to  lay  it 
e^  and  gnal  caie  be  taken  tbat  no  two  pacta  it 
whatever  omhy  or  even  toeeh  each  other,  not 
Bust  it  be  hud  in  looger  leogtha  (baa  ef  twb'yaidfr 
But  to  project  a  smallltae  or  cord,  it  will  be  eaeiei 

sary,  if  tt  is  requirerl,  tn  nnrrart  the  faker  to  balfa 
yard  at  most,  to  avoid  the  jerk  received  at  the  end 
ereaehiV«liiit<  Tbe  bait  ■atheds  iiM>  mAm 
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Ijff^P""  ^MtaifiMO  of  cord,  IB  to  lay  it  on  the  ground  in  tho 
most  Aoti  and  irregular  wiodingt,  to  relieve  it  from 
this  powwfal  impulse.  To  prove  the  effiict  of  the 
iuBpiiHe  on  »  rope,  if  it  ii  faked  in  lengthi  of  ten  «r 
flfwoi  ytHa,  it  wUl  bfeak  angh  time,  m  it  then  be- 
come! ■  notlpoMffU  pemtnliim.  These  precau- 
lions  are'ibMintalj  nnmurj  to  llw  iwrwii  of  the 
service. 

"  The  follow  ing  has,  after  various  trials,  been  found 
a  certain  method  of  laying  the  rope,  and  placing  it 
into  conyMttMOtt.   (Fraidl  tW^g,  Fbite  C3E.' 
fig.  l.> 

<<  A  pertienlar  attration  Co  tUa  node  wiH  never 
AnI  with  a  good  ropc^  vhaa  Ifae  impediments  are  re< 
moved  that  m^t  oliierinao  obetmct  its  rapid  flight. 
Itt  advantage*  are,  that  it  will  allow  the  eye  rapidly 
5yet  correctly,  just  hrfore  firing,  which  i»  absoluEeiy 
Til  l  c: -!iry )  to  [jaM  over  the  different  compartments, 
and  at  once  discover  if  any  f&ke  has  been  dbplaced 
bj  the  atom,  or  by  any  other  casualty  or  accident 
coow  in  ooBtact  with  another  part,  which  would  do* 
aivojr  Itt  application  by  the  rope  breaking. 

"  It  may  likewise  be  coiled  in  the  manner  used  in 
the  whale  fishery,  tahaU  lair  (Plate  CX.  fig.  8} ;  and 
in  the  iUloniiig  awthod,  ekamfakhg  (Fkte  CX. 
fig.  5;. 

"  It  is,  however,  necessary  to  add,  that  great  at> 
tention  is  required  in  hgring  it  agreeably  to  the  two 
latter  methods,  anting  not  only  from  the  am  baisg 
liable  to  get  nodar  eertdii  parte  of  tlie  npei  and 
thereby  displace  ft,  but  fron  (he  gnat  anxiety  of 
aund  natural  on  those  occasions,  where  the  lives  of 
Allow  creatures  are  literally  dependent  on  the  cor* 
rectneu  with  which  the  rope  is  hud;  it  is,  therefore, 
extremely  difficult,  in  a  moment  of  agitation,  to  de- 
termine whether  any  overlay  has  taken  place,  an  er- 
ror that  would  infallibly  destroy  every  endeavour, 
and  occasion  even  the  &te  of  thaoe  wbooe  live«  wc 
might  be  exerting  ounelvea  to  pfeMiro.  Could 
peiaoDi  lo  the  perfofoanea  of  tfaw  aervlse  be  al- 
wMa  coBeoted,  the  two  latter  methods  would  have 
a  decided  advantage  over  the  first  mode  of  faking, 
tbey  being  laid  in  a  much  leu  space  r  f 

"  As  all  these  method*  of  laying  the  rope  occupy 
time  to  place  it  with  the  care  necessary ;  und  vm  it 
has  repeatedly  happened  that  veaaeLi,  very  soon  ai\er 
grounding,  hMia  gene  to  pJecai,  aiid  all  lmA>i  pe. 
riahed,  it  was  aeoaaaavy  to  prodoce  a  method  of  ar- 
mwing  l3b»  rope,  ao  tliatit  could  lie  inmedialdy 
pngaotad  aa  aooo  a*  it  arrived  at  the  snot ;  and 
none  proved  so  eflectnal  aa  when  brought  ready 
laid  in  a  beaket."    (Plate  CX.  fig.  23.) 

"  In  this  case, the  rope  shotildberaostcarefuUylaid 
in  alternetr  in  rs  ni-  i  iki-^  wo  part  of  it  overlaying, 
and  it  sliould  be  wel  I  secured  du  wn,thatin  travelling  it 
be  not  displaced.  But,  above  all  things,  no  aiistue 
must  happen  in  placimo  thc  sasut  propehlt. 
For  example,  that  the  end  of  the  basket,  from  which 
die  ibot  banga  id  Ae  above  ptale,  ahould  be  pre* 
viooily  aaa»ed,aajtiahere  lepreemtcd,  andatoak 
l>e  placed  towards  the  sea  or  wreck,  that  the  rope 
be  delivered  ftwly,  and  witliout  any  chance  of  en- 
tan^IiTiii'j't.  Itvrulbe  scaroely  necessary  ui  add, 
tliere  will  be  several  tien  of  toe  rope  when  kid. 

nwatnmt  cue  ami  attntjMi  «»  Kflind  in  bgr- 


ing  the  rope  in  tiers  with  strict  rq^ulari^,  to  pre-  Life  Hm. 
vent  entanglement. 

86^»  Tbe  neat  ia  tfae  applkaiioD  irf'the  1 
tar.  Ifthe'vmdiaaidBwIae'tothealKnfe,  itBiutbe 

pointed  sufficiently  to  windward  to  allow  forthesladt 
of  the  rope  lighting  on  the  oliject,  as  the  rope  will, 
of  course,  be  considerably  borne  to  leowurd  I  y  the 
effect  of  a  strong  wind,  and  by  its  being  laid  at  a 
low  elevation,  insures  the  rope  fidling  against  the 
wcathermost  part  of  the  rigging.  While  this  ser- 
vice ii  perfoiiuiiig,  great  care  should  be  taken  to 
beep  the  mortar  dnr;  nor  abodd  it  be  loaded  unta 
ovcfj  tfaiqg  ia  teodij ;  wben  tfiat  la  dons,  ft  ahoald 
be  primed ;  but  as  it  would  be  impossible  to  do  it 
with  loose  powder  in  a  storm,  a  tube  is  conistructed 
in  the  simplest  manner  of  common  writing  paper 
(the  onter  edge  being  cemented  with  a  little  gum) 
in  thii  form.  (Plate  CX.  fig.  2.)  It  is  filled 
with  meal  gunpowder,  made  into  paste  with  ^irit  of 
wine ;  when  in  •  state  of  drying,  run  a  needle 
tbraagb  tlie  eaoln^  end  take  care  tbebde  iaicft 
open,  ibr,  en  tlie  tnbe  bdaig  inflame^  a  atNaaa  of 
fire  darts  through  the  aperture  with  such  force  as  to 
perforate  the  cartridge.  The  mortar  should  then 
instantly  be  fired,  and  in  order  to  lessen  a  difficulty 
that  has  often  occurrwl  in  performing  this  service,  a 
pistol  may  be  used,  having  a  tin  box  over  the  lock, 
to  exclude  the  effect  of  wind  or  rain  on  the  priuuug  ; 
and  the  moide  being  cut  [obliquely],  dilates  the 
flammatinHj  ao  aa  ts  taqdw  but  littie  rKsirtnew  in 
Ibe  dnectian  oftfie  aim. 

"  We  will  suppose  the  communication  to  be 
secured,  although  it  is  scarcely  necessary  to  offer 
any  other  assistance  than  that  of  .1  rtipL .  as  the  in- 
ventive genius  of  a  sailor  will  supply  every  thing 
else,  yet  I  could  ex|)ect  the  people  on  shore  to  get  a 
boat  ready  for  meeting  tfae  vessel  wben  driven  on  a 
beach ;  it  is  the  promptest  and  most  certain  method 
of  relief,  as  weUaatbeanoataaqrtobeaoooaipliaha^ 
for  by  hauling  bar  off  vitb  ne  rape  prejacfed,  die 
boat's  head  ia  Ic^  to  the  waves,  and  not  only  in- 
sures by  rising  to  the  surge,  but  prevents  her 
upsetting. 

Again,  p.  59.-_'<  When  the  rope  attnchcf  i  to  Lh« 
shot  (not  having  barbs  ui  is  iirt  d  u\t  r  tJie  vtbsel 
and  lodges,  let  it  be  secured  by  those  on  board,  and 
made  ibit  to  aome  finn  part  of  die  i^ging  or  wreck 
that  they  may  haul  off  a  boat  by  it;  but  should 
there  not  be  any  boot*  dien  baul  on  board  by  the 
pngected  ro^  a  lat«r  om^  and  a  tailed  Mod^ 
through  which  a  is  rare.  Let^the 

large  rope  be  made  fuat  at  the  mast  head,  1  c[  v  n  n 
the  cap  and  the  top  of  one  of  the  lower  mit;l.i, 
tlie  tailed  block  a  littd  <li-t,aice  below  it ;  but,  if  the 
mmX»  ali«nild  have  been  cut  ur  carried  away,  then  it 
must  be  ntade  fast  to  the  loiliest  remaining  port  of  the 
wrei^    When  thia  is  don^  there  will  be  supplied 
from  the  ihnv  a  ca^  baminocbt  netting,  baaba^ 
hotff,  or  any  of  die  oonerous  resource*  «  aeamia^ 
whicb  wDl  run  on  the  larger  rope,  and  be  worked 
by  the  people  on  shore.    If  a  cot  be  use<l,  tlir  v.M-n 
may  be  so  securely  fastened  to  it,  as  to  preclude  ail 
|H  ^ibili^  of  falling  out,  and  then  be  brougbtf 
tile  wreck,  one  by  one,  in  perfect  sai'ety." 
RiT^^Wyie 
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i.it>  Pre-  tuJtanhould  be  driven  into  the  ground  in  a  triangular 
wTTM*.  p^t^ititwt,  to  u  to  meti  cloeeat  the  headii  to  rapport  each 
•^N'^'  «tficr«  A»  •oon  as  communication  has  been  effected  by 
dieovw  of  Um  vcMolj  and  they  have  lecttfed  the  line 
•tttdwdtv  At  dMrtyOwde  fast  to  these  itake*,  and  the 
crew  will  haul  mbovd bjr  ita krfelvneaiid  •  tnUad 
block,  through  which  a  tnallAr  rape  b  to  be  tenm, 
both  endiof  whic  li  f  tf  -  ' mailer  rope)  are  to  be  kept 
on  shore.  When  tUi.;,  have  «ecured  these  on  board, 
and  the  l.irgcr  roj>f  is  rovp  tliroii;^ph  the  roller-^,  Ut 
a  gun  tackle  purcliasf  be  lashed  to  it,  then  lii»h  tlie 
purchase  to  the  sukes.  By  the  means  oftlic  pureha-e, 
the  larger  r<^  may  be  kept  at  a  fit  degree  of  ten- 
sion ;  for,  if  cur*  be  taken  to  slacken  tlie  purdiase  as 
the  th^nUs  oat  to  sea,  the  danger  of  the  rope  being 
brofcen  vfll  be  guarded  against ;  and  on  the  other 
hand,  if  the  purchase  be  gtflimd  in  the  ship 
rolls  toward  tlie  shore,  the  dacknw  of  the  rope, 
which  would  prf  i  :it  tlie  cot  travfrsiiif,' as  it  ouijlit 
to  do,  and  plungv  .1  lu  ilif  water  inoru  tlmn  it  other- 
wise would,  will  be  avoided."    (Plate  CX.  fit;,  ij.) 

P.  59.—"  Supjiosin^  nt  ither  boat  nor  tot  appara- 
tna  St  band,  first  ca^t  off  the  shot  tVoni  tlie  j)rojei-te(l 
tmst  and  with  a  close  hitch,  thus  (Plate  CX.  Ag. 
ITJif  let  H  be  pat  over  the  head  and  shoulders  of  the 

MraontDbeHvedtUn^gbig^'^^^"' 
dnwinf  it  tigbt,  oeetevnio  fARTtcuLASLY  the 
KNOT  IS  ON  TBB  BRBASTBOKK ;  for,  by  having  the 
knot  in  that  position,  on  the  people  of  the  shore 

ImliDg  il  '  1  ers  n  iVoin  the  wreck,  he  will  natural- 
ly be  mi  his  hulI.,  consequently,  the  face  will  be 
nppermort  to  seize  every  moment  for  re*piration, 
after  each  surf  has  paa6«d  over  the  bod}'.  If  cir- 
cumstances compel  recourse  to  this  method,  care 
muat  be  taken  to  free  the  rope  from  any  part  of  the 
wteekf  and  to  Juap  clear  away  ;  but  should  there 
be  nor*  dm  on  board,  eadb  man  sbonkl  make 
UaHilf  Ami  m  the  tame  war,  above  finir  AetlWn 
Hie'odier,  end  jeiD  band^  attcndiiv  te  die  tane 
dlfeclTonti*' 

P.Cl — "For  givihg  Relie/ to  Vesseh  Stranded 
OR  a  Lee  thore  in  a  Dark  and  Tempeiluaus  Xight. 
It  will  be  requisite,  first,  to  dem  ise  the  meiuis  of  (hs- 
oovering  precisely  where  the  distressed  vessmi  lies, 
when  the  crew  are  not  able  to  make  their  situation 
known  by  huninous  signals ;  secondly,  tu  produce  a 
■adiad  of  laying  the  mortar  for  the  object,  widi  aa 
modi  accnracy  as  in  the  light ;  thirdly,  to  lender 
die  flight  of  the  rope  perfectly  distinguishaUe  to 
those  who  project  it,  and  to  the  craw  on  board  of 
the  vessel,  so  Uiat  tlie  V  cannot  fiiil  of  sa«i^  on 
part  of  the  rigging  it  lodges,  and  COOieqiMMljr 
no  difficulty  in  securing  it." 

To  .ittaiii  the  first  object,  a  hollow  ball  was 
made  to  the  sise  of  the  ptt»;«:,  composed  of  layers  ot' 
pksted  cartridge  jpaper  of  the  thickness  of  half  an 
mcfa,  having  a  lui  on  the  top  to  contain  a  fuse 
(Plate  CX.  Sg.  3),  and  it  wae  ttHO  filled  with  about 
Mtf  luminous  balls  of  star  ceMpoaitian,  and  •  anfi- 
cbnt  quantity  of  gunpowder  to  batat  tbe  baiU  and 
inflame  the  stars.  The  fuse  fixed  in  the  boll  wae 
graduated,  to  set  fire  to  the  bursting  powder  at  the 
heif|;ht  of  300  yards.  Through  the  head  of  tlie  fuse 
were  drilled  holes,  at  equal  ^dlstances^,  to  pass 
thranghdim  atnndi  ef  q«Hk  naldi,  to  |dr«Tcnt  di* 


possibility  from  any  ncrident  of  the  tnetflh  fljUtBg 
out,  or  from  its  not  tiring  the  fuze. 

"  On  the  stars  bein^  releuseil  they  continued ' 
their  splendour  while  falUiig,  for  near  one*' minute, 
which  allowed  uniple  time  to  diawver  the  eitiiatioD 
of  tbe  distressed  vessel. 

**  Dnring  the  period  of  the  lu;fat,  e  stand,  vfiA 
two  iqwjght  eticks  (painted  wh»^  to  render  them 
aiicemibk  in  tbe  dark),  wee  rae^  hand, 
nnd  ]>ointed  in  e  diiect  Ime  to  die  veaid."  (Fleto 
ex.  fig.  7.) 

"  A  shell,  affixed  to  the  rope,  liavingfour  holes  in 
it,  to  receive !» like  number  ot'  fuzes  (beaded  as  Iwfore 
described),  and  filleil  witli  the  fiercest  and  most 
glaring  composition,  which,  when  inflamed  at  the 
discharge  of  tbe  piece,  displayed  so  splendi<l  an  illu. 
wiiw^imi  of  the  rope,  that  its  £iif^  could  not  be 
niatakfn.~   ( PUte  CX.  fig.  02.) 

P.  681 — "  To  get  a  Boaljroma  Bench  overihe  Surf. 
The  importance  of  going  to  the  relief  of  ships  in 
distress  at  a  distance  from  the  land,  or  for  taking  off 
pilots,  wa.s  viewed  as  of  the  highest  consequence  by 
tlie  Idder  iirethren  of  the  Trinity  House,  and 
oi}'er«d  to  my  particular  attention  by  several  distin* 
guished  chara^cra.  AAav  aanerous  experiments  to 
accomplish  it  in  vartons  ways,  the  modeibUowinf 
was  most  approved.  About  forty  *^^t^1^n^  of  two' 
and  a  half  inch  rope,  made  JGstt  to  two  movipgan- 
6kan,  waa  hid  out  pendid  widi  die  dieve,  at  a  db« 
tance  beyond  the  sweqi  of  the  surf ;  to  the  centre 
of  this  rope  was  made  fast  a  buoy  of  guflicient  power 
to  suspend  the  great  rope,  and  prevent  it  from  chaf- 
fing on  tlie  i>:ind,  rock,  or  stones,  as  well  as  embed, 
ding,  a  circumstance  that  has  rendered  it  imjms-ible, 
on  a  sandy  or  shingly  coast,  to  heave  out  an  anchor 
with  a  rope  to  it  rnrni  tbe  shore.  As  thta  aerrioe 
•boald  be  performed  in^fair  weather  (to  be  lwa|Mecd 
fbr  die  atotm),  it  may  be  regulated  widi  the  gieateat 
etaclnei^  and  ahould  take  place  at  the  top  of  high 
water,  that  the  up{>er  p^t  of  tbe  buoy  may  be  at 
the  full  streteli  of  its  |K)wer«  end  only  aecn  at  diet 
time.    (PUte  CX.  fig,  10.) 

"  .Should  the  shore  be  extremely  flat,  it  will  be 
d»irable  to  place  another  set  at  a  aufficient  distance 
beyond  the  first,  to  ensure  the  opatatidlt  of  tbia  me- 
thod in  any  state  of  the  tide." 

P.  71  ■ — "  The  royal  mortar  being  brought  to  the 
qpo^iato  be  pointed  in  tbe  dixeetian  fiir  tbe  bney, 
and  dwuU  be  laid  at  a  very  low  elevation,  bat  audi 
nato  ioaitre  the  range ;  for  tbe  more  it  is  depraaaad, 
the  Icaa  slack  of  rope  there  will  be  fVom  the  pai-abo* 
la  formed  in  the  sliot'<  fl'gbt;  the  basket  vrith  the 
rope  ready  laid  (liaving  a  barbed  shot  to  it)  is  to  be 
placed  in  tbe  front  of  the  mortar  ;  on  ita  being  fired, 
instantly  haul  the  slack  of  the  rope  in,  to  prevent 
the  effect  produced  on  it  by  a  strong  ti<le.  W  hich 
being  done,  let  the  remainder  be  gently  hauled  in  to 
insure  the  shot's  grappling  with  tbe  great  rope  ; 
wheti  that  is  caught  and  bMked»npBWer  will  be  ao* 
mdred  fully  adequate  to  die  serviee.  (Phrte  CX. 
fig.  16.) 

"  As  a  cast-iron  anchor  appears  particularly  adapt* 
cd  to  this  nietluKl,  and  would  be  much  clteaner  tluui 
hammered,  the  following  is  a  plan  of  one  woich  the 
UflBoutahk  the  Nevy  Mird  iffMwedt  and  atbwad 
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Lifc  Pft-  me  to  cast  at  their  oxpLtise,  for  the  purpi)^'  of  nuiu 
ing  the  experiment."  (Plate  CX.  fig.  stO.) 
'  p.  43.—"  ^V^)en  a  vesMl  ia  in  that  extreme  and 
-perilott*  aitiution,  driven  under  a  nigged  and  inac- 
'VuMt  cKC  and  in  dinger  of  going  iioon  to  pieces, 
the  moet  prompt  method  I  dmild  aoggest  is,  lij 
lowering  to  the  crew  a  rope  wiA  adW  loops  spliced 
into  it,  .Tt  tho  distance  ol'a  foot  and  a  h.ilf  t'ri:ni  each 
loop,  of  surticicnt  siae  to  contain  the  foot,  by  which 
they  can  ascend  as  a  ladder.    (Pl.iti-  CX.  tip.  G.) 

"  Thia  rope  ladder  is  capable  of  being  pro- 
,J(((0d;  and  one  of  .m  ituh  and  half  rope  was 
ttafUMni  flnn  a  mortar  ]<)4  yards.  It  might  also. 
Ami  the  aunplicity  of  its  structure,  be  extremely 
useful  in  escaping  from  a  hoiue  on  fire,  fij  mak- 
ing one  end  fast  to  the  leg  of  ■  bed  or  a  table, 
the  person  would  come  down  from  the  window 
in  safety,  antl  with  tnuch  less  ilifficulty,  ;ind  quick- 
er than  \s  \\h  till'  common  rope  la<!(!er,  whic  h  is 
heavier  and  more  imwieldy.  It  hf »  g'cut  advan- 
tages when  employed  in  savinR  shipwrecked  men  in 
aitiMitiane  jutt  dceentM^*  when,  from  extreme  cold, 
'and  ilnoet  bemimbcd  Inhbe,  it  wonld  be  impocsible 
for  them  to  climb  up  a  rock,  or  aacend  it  even  by 
the  aid  of  a  common  rope.  The  holds,  thoa  BpUcM 
in,  will  support  both  hands  and  feel." 

The  Report  of  tlie  Committee  of  the  House  of 
Conimoiis  contains  also  a  paper  of  instructions  for  the 
managers  of  Capt.-iin  Manby's  ajip.nratus  on  shore, 
which  are  sotnewimt  niorc  minute  than  the^Brcctiaoa 
pnbliabed  in  liia  Eaaay.   For  example,  p.  19, 

"  If  tbe  wnid  be  Hdewaye  to  the  shore,  the  mor- 
tar must  be  pointed  aaficiently  to  windwards  to  al- 
low fur  the  slack  of  the  rope  lighting  on  the  oiUect, 
as  the  rope  will,  of  course,  \w  borne  contidcilbfyto 
leeward  by  tlu-  eflect  of  a  strong  w  ind." 

"  The  distance  your  judj^nient  decides  the  veiiel 
to  be  from  the  shore,  should  regulate  the  charge  of 
powder  ai  stated  in  the  scale, — taking  just  a  suffi- 
cient anioti^  to  dear  the  object ;  an  attention  to 
tiklatrulbe  more  eertaitt  of  your  effecting  commu- 
nication, and  guarding  ^lainit  the  dai^ger  of  the 
ro])e  breaking,  or  any  other  clmnuatanoedlat  might 
prcA-ent  the  successful  performance  of  the  service. 
The  elevation  of  1 5  degree*  is  to  be  preferred,  par- 
ticularly if  the  wind  is  sideways,  pointing  the  mor- 
tar sufficiently  to  windward,  tn  the  rope  would  then 
ftD  agmnat  the  wcathemiaet  part  «f  the  rigging  flf 
-the  Ufanded  vessd." 

"'When  a  Tctad  b  driven  on'  shote  in  tbe  night, 
you  will  Bash  gunpowder  at  often  as  convenient  on 
your  w.iy ;  this  will  animeie  ^e  crew,  and  denote 
to  them  you  are  cominji;  to  their  assistance.  On  get- 
ting to  the  spot  wliere  you  have  reason  to  suspect 
the  vessel  lies,  as  you  are  not  able  to  discover  lirr 
from  tbe  extreme  darkness,  and  if  the  people  on 
board  cannot  Qmake  known^  their  situation  by  lumi- 
nous signals  or  noises  (which  they  will  be  directed 
to  make  if  possible^,  you  will  lay  the  mortwatavefj 
bigh  devitiiOli,  and  fire  a  light  ball." 
*  **  Just  belbre  you  fire  (the  rope)  tt  would  be  ad* 
irisable  to  let  off  a  blue  light  to  put  tlie  crew  on  their 
guard,  to  look  out,  and  be  ready  to  aecure  the  rope. 
,%wiRTiee«Hib»pciftMBadinttiA( 


In  p.  1  J,  Ch.  IV.  we  have  a  copy  of  Directions  to  U(t 
persons  on  board  vessels  strandtfd  on  a  leo  shore,  **""■• 
proposed  to  be  deUvered  to  the  masters  at  the  COa*  ^""^^ 
turn  house.    It  is  observed,  that  even  snapping  a 
pistol,  when  the  powder  is  wet,  may  sometimes  aF> 
fted  a  signd  visible  on  ehoseiiftim  the  spark*  «f  the  . 
sted  done.  Tbe  o^er  parts  of  die  dicsetjona  w3l 
be  easily  supplied  by  those  Mho  understand  Ae 
principle*  of  the  proposed  mode  of  rt  lief. 

Tlic  last  (icscripti[)n  of  tiie  inventio:iH  to  be  con-  l.tfiildfc 
gtdered  witii  regard  to  the  pteaervatton  of  lives,  in 
Cases  of  shipwreck,  is  that  of  Ufe  Boats  which  are 
of  such  a  construction  as  to  be  incapable  of  sinking 
even  when  tilled  with  water.  The  occasional  adap> 
tation  of  the  common  boats  of  dw  diip  to  such  post- 
poses,  by  mesne  of  emptj^  caslce,  has  been  drcadjr 
considered.  But  the  boats  row  in  question  are  sup- 
posed to  be  kept  on  jihore  at  proper  st.itions,  and 
manned  by  active  persons,  who  arc  ;  -  ilu  Uabitof 
exerting  themselves  lor  the  relief  of  seamen  in  dis- 
tress. 

Mr  Henry  Greathead,  of  Sooth  Shields,  recdved 
a  gdd  medd  and  fifty  cuineaa  Aom  the  Society  ef 
Ant  in  iaOI,and«Parha«iailaryi«tfanlarL.  1800, 
besides  fbrdier  remutteretlens  fton  the  Trinity 

House,  and  from  Lloyd's  Coffee-House,  for  his  in- 
vention of  a  life  l>o;it,  which  is  described  iu  the 
Transnciinnt  of  the  Society,  Vol.  XX.  p.  883.  The 
length  of  this  boat  is  thirty  feet,  its  brradth  ten  ,  and 
its  greatest  depth  about  tltree,  besides  a  general  cur- 
virtmn  wbidi  nearly  doubles  the  depth,  aa  teduxicd 


ftvm  tliecndet  Ae  convexity  below  bdlv  h 
to  give  h  a  greater  faciliij  of  tunwigf  ana  a  _ 
power  of  mounting  on  the  waves  wltlKnit  sabmersten 

of  the  bow,  which  would  increase  the  r.  -i  t  ince, 
though  it  would  not  sink  the  boat ;  the  bujiidtii  is 
also  continued  further  than  usual  fore  and  aft,  in  or- 
der to  contribute  to  the  sanie  property.  The  gun- 
wde  projects  some  inches,  and  the  sides  below  it 
are  cased  with  pieces  of  cork,  anoonttag  in  the 
whole  to  seven  hundred  weiglrt,  ^^di  are  eendkcd 
by  plates  of  copper.  There  are  ten  short  oars  of  ir, 
fixed  on  pins  to  the  gunwales,  and  a  longer  oar  Ibr 
steering  at  each  end,  both  ends  of  the  h<iat  being 
alike.  It  is  painted  white,  in  order  to  be  more  con- 
spicuous, and  n  carriage  is  provided,  for  conveying  it 
over  land  when  required.  The  description  is  ac 
conipanied  by  documents  of  the  presi'rvation  of  two 
or  tfarse  hundred  men  by  the  boata  of  South  Shidds 
and  Korth  Shield^  which  weia  bnilt  in  1789  flf 

1796  resp*'ctive]y. 

Mr  Christopher  Wflion  received  a  gold  medd  in 

1807,  for  a  lite  boat  with  sir  gunwales,  which  was 
tried  at  Ncwhaven.  and  was  said  to  be  lighter  and 
more  manageable  than  Mr  Onatfaead^  (gVawsifr 
tioiu,  XXV.  55.) 

"  Little  is  required,"  saya  Captain  Manby,  p.  73, 
**  to  eatabUsh  the  importance  and  advaatagea  thai 
'Will  fcenlt  flcom  giving  every  boat  the  ppupeitlea  of  a 
lifh  bait,  paiticuMcly  when  tdsen  Into  considentian 
'tint  it  can  be  prodnoed  at  a  very  trifling  expense." 

To  Illustrate  the  method  of  giving  the  propertiss 
of  preservation  to  any  boat,  1  have  selected  the  re* 
pceMntatiini  af  a  nan  ttwuf%  Jei^baaiip  flilad 
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tik  Pw-  to  make  experimenU  thereon,  by  penniaHoa  vt  iht 
'"V"    Honourable  Commiauooera  of  the  Navy  Board. 

(Plate  ex.  fig.  26.) 
W»ln'i       "  I  o  gi  V  e  It  biioTancy,  rropty  taiiks  were  well 
Wand-    lashed  and  wcured  in  it.    J"or  the  advantage  of 
■^V"^  keeping  it  iu  au  upright  position,  launchinpr  from  a 
flat  shore,  beaching,  and  to  resin  up»cttiu^',  it  had 
billafe  boank  of  equal  depth  with  the  keel^  and 
wken  a  good  ucd  piece  of  mm  or  lead  wasletinto, 
flrouule  ftattotheMdiif  any  accident  did  npait 
the  boat,  H  nmnediately  r^uned  its  original  poatom. 
A  stout  jircjji  I  till >  rope,  with  swellings  upon  it  to 
iiicrcaht'  its  ekaUoly,  surrouruled  the  gunwale, serv- 
ed as  .1  fender,  ami  prevente<l  it  being  stoved  in  low- 
ering down,  or  when  driven  in  contact  witli  the  vei- 
•el  it  might  be  going  to  relieve. 

"  The  boat  thu£  Ascribed  hod  the  plug  out,  and 
irat  filed  with  water  until  it  ran  over  tbe  gun«lakh 
vlMn  •  CfBW  of  four,  with  nyielff  tried  it  in  ararjp 
and  ftond  fivni  the  bDoyant  property  of  the 
,  it  kept  the  boat  so  much  above  the  water's 
edge,  that  it  was  rowed  with  the  greatest  ease,  and 
was  capable  of  performing  any  service  rtquirttl." 

Mr  J.  Boyce,  in  1814,  obtained  a  inetinl  for  his 
life  boat  and  saiety  buoy,  consisting  of  hollow  cy- 
linders, tuade  of  oanva>,  painted  and  varnihtu-d,  and 
connected  with  each  other.  It  was  tried  on  a  river, 
and  carried  aman  with  saJety  (VoL  XXXII.  p.  177): 
but  sun^y  it  could  not  be  trusted  among  breakers  on 
alee  ihoic.  In  Mr  Gabtiel  Jteay  obtaiiMd a 
dv«r  medal  Ibr  U*  iniHtieDaf  •  bart  filM  with 
air  boxes,  under  the  NMi  uA^mg  Ae  tidai*  (Vol 
XXXV.  p.  172.) 


Cq^n  Manby'i  prapoaal  Aar  liKrowibg  ropes  ij^i**** 
ftom  abip  to  «hip  in  cases  of  acddentt,  may  easily 

be  «iider«t<.Hj;I  from  tin-  methods  which  he  employs  ^ 
for  savinp  lives  in  .sliipwreck*.  Mr  Thoma*  Cook's  Wales's 
/iff  ludij  is  related  to  tlic  fiiine  elas^  of  inventions  ,  its  Idmid. 
object  in  to  preserve  tlie  Id'e  ot'  a  person  falling  over- 
board  in  the  night  by  means  of  a  floating  light ;  and 
it  obtained  him  a  gold  medal  from  tbe  Society  ot' 
Arts  in  1818.  (.'/VanKic/tonr,  XX.XVl.  p.  121.)  He 
obMrm  that  a  ahip  aiay  oAnn  have  ta  mn  ndf  a 
adle  befiire  ibe  can  nt  about,  and  lower  a  boat ;  to 
that  it  becomes  highly  desira1)le  to  afford  u  tempo- 
rary support  to  the  suiferer.  The  machine  consist 
of  two  casks,  with  a  pillar  betw  een  tiieui,  c-irrying  a 
composition  of  portfire,  to  be  lighted  liy  -i  lf>ek  wlten 
the  nccideiit  happens,  and  to  serve  as  a  rendczvoui 
to  the  man  and  the  boat.  He  found  that  it  might 
be  lighted,  and  let  down  into  the  water  in  the  short 
tune  isi  five  tacandai  beiqg  alwajra  kapt •oioeDded 
hi  a  proper  manner  between  die  cabin  windowa  at 
tbe  stem  of  the  ship.  Mr  Miller's  safety  poles  for 
skaiters,  and  Mr  Prior's  mode  of  preventing  acci- 
dents in  descending  mine*,  are  mentioned  in  the 
Tramncfivn.t  of  l/ie  ■Sncieiy  of  Arit,  Vols.  XXXIl. 
and  XX.W'I.  ;  but  they  do  not  requireaam  paTl^ 
cular  notice  on  the  present  occasion. 

A  sketch  of  tbe  expedients  which  have  been  re- 
commended for  the  preservation  of  narincn^  pidi» 
lisbed  in  a  work  entitled,  ^fimeek9  mti  J}im$ltn 
a<  &B  (3  vola.  Sva  £dinb.  V«L  III.  p.  459). 
contaba  « Inw  flvibar  hjatatkal  dataib  relating  to 
eone  ef  Ibe  inventiaiaa  whidi  have  beat  described. 

(V.N.) 


PRINCE  OF  WALES'S  ISLAND,  called  also 
PuLo  PiNANo,  or  BxTEt  Nt!T  Iblamd,  an  island 
situated  off  the  west  cua.st  ot  the  Makty  penmsu]% 
ftoD  which  it  iaacpamtad  by  a  nacrov  atni^  abaut 
two  milaa  broad,  whidi  ftnna  die  haiboor,  and 
affords  excellent  anchorage  for  the  largest  ships. 
I'bere  is  also  an  inner  harbour,  where  ship*  may 
receive  every  kind  of  rrpiiir  that  cati  l>i'  performed 
without  going  into  dock,  'i  lie  principal  entrance 
into  the  harbour  is  from  the  nort)i-wci«t  ;  bnt  Aere 
i«  aiao  a  fine  channel  to  tlie  touUiward. 

This  iidand  is  of  an  irregular  four-sided  linrej 
the  north  aide  being  the  longest,  and  the  sonui  the 
It  is  near  five  leagues  in  length,  and  is 
or  ei^  aatlea  in  b««Mtb.   Ibioagfaout  the 
)  of  the  iiland  there  i«  a  range  of  lofty  hills, 

decreasing  in  magnitude  as  they  approach  the  south  ; 
and  from  tliese  flow  numerous  fine  streams,  which 
supply  the  isLini!  ibundaiitly  with  Water. 

llie  soil  of  thi.i  iiilund  ii  various,  generally  a  light 
black  mould,  mixed  with  gravel,  clay,  and  in  many 
parts  sandy.  The  whole  islarKl  bad  been  for  agea 
eovered  with  an  immense  forest,  firom  which  origi- 
nated a  line  T^ptable  atottid,  focioed  by  the  deeajwl 
leavea,  wbidi,  aa  the  wooda  were  deared,  and  the 
surface  exposed  to  the  weather,  in  a  considerable  de- 
gree disappeared ;  but  the  soil  in  the  interior  is  still 
equal  to  any  sort  of  cultivation.  These  forests  pro- 
duce excellent  timber  for  ship  building,  and  supply 


masts  of  any  dimeMimu;  lower  masts  of  one  piece 
having  been  procured  here  for  a  74  gun  ship.  Much 
of  Ae  north,  and  nearly  the  whole  of  tbe  south  ami 
eaat  sides  of  the  island,  are  in  a  state  of  cultivation. 
Hie  principal  prodaciiona  are  pepper,  betel-nut, 
betel-leaf,  cocoa- nuUj  coffee,  Sugar,  jMuldy,  ginger, 
yams,  sweet  jKUatoes,  r.nd  a  great  \  ariety  of  vege- 
tables. The  fruiis  are  the  m.iDgosteen,  rambosteen, 
pir»e  npplpi,  guava.-,  orangi  s,  citrons,  jKmiegranates, 
&c.  J'iie  t  xoties  raised  lure  are  cloves,  nutmegs, 
dnnainun,  pimento,  kyapootee.  colulave,  andanunw 
ber  of  otlier  plants  from  the  Moluccas  and  easteru 
isles.  Fcp|)er  is  Uic  chief  article  of  cultivation :  the 
(quantity  rauwd  ui  1 804  was  calculated  at  two  miU 
bona  of  pewnda.  The  daatie  gum  vine  ( Urceola 
etattka)  or  American  caoot-dionc,  U  foatid  in  great 
plenty  on  Prince  of  Wales's  Island.  It  is  about  the 
thickness  of  tlic  arm,  almost  round,  with  a  strong 
atb-colounxl  l)ark,  much  cracked  and  divided  longi. 
tudinally,  with  points  at  small  distances,  that  send 
out  roots,  but  seldom  l>rancli^.  It  creeps  along  the 
ground  to  the  distance  of  more  then  900  pnee«,  and 
then  ascends  rmong  tbe  branches  of  high  trees.  I'he 
niilkjr  juke  of  the  vine  is  drawn  off  wounding 
the  barK,  «r  by  cutting  the  vine  in  picoa^  The 
best  is  procured  frpm  the  oldest  vinea,  which  will 
yield  two-thirds  of  their  weight  of  gtini.  Hie  cha« 
mical  pro|>ei'ties  of  this  vegetable  milk  mrpriaitiflj 
resemble  those  of  animal  nulk. 
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Vrirn  <>f      xhb  island  was  origimllv  giwted  to  the  East 

.  ._    _  ^  rtHiuL'st  of  Cuptnin  Francis  Lig^it.  jvho  had  niar- 
*        rietl  hU  daugijter.     ITie  Benjral  j^overnmcnt  see- 
ing the  island  so  peculiarly  mliijiti'd  :is  n  incrcaii- 
tiie  stAtion  for  vessels  tVom  ail  the  .Malay  u»rts, 
libe  Moluccas,  Borneo,  Celebes,  and  the  Philip- 
pixie  ialamls,  did  not  hesitate  to  accept  the  King  of 
Q|Md*'s  gnutt ;  conceiving  that,  by  an  establishment 
properly  lecandL  the  Bmigti  tnde,  with  that  of 
China,  viraM  h»  caoiiected;  md,  from  the  eoodnct 
of  the  Dutch,  it  became  necessary  to  have  a  i>r>rt 
wlierti  the  country  ships  might  mt'ct  the  eastern 
merchants,  as  well  for  the  promotion  of  Uiat  valuable 
commerce,  as  to  affurd  a  windward  station  ol  rel're»lt- 
ment  and  repair  to  the  king's,  the  company's,  and  the 
Goutitiy  ships.  A  small  detachment  was  according^ 
sent  firom  Calcutta,  under  the  command  of  CapUiill 
Lights  who  tookpoMciMuon  of  the  itlwid  inthe  Doae 
of  his  Britumk  Majesty,  and  fbr  the  itw  oP  the 
.   East  India  Company,  on  th    1       of  Aiig\ist  ITSfJ. 
He  immediately  commciiic  ;  iieii.uijf  the  country, 
and  bejfMi  the  construe! I  n      a  small  fort  for  the 
protection  of  the  detachment  against  any  attempts 
of  tlie  Malay  powers,  who  might  be  instigated  by  the 
Dutch  at  Malacca,  or  induced,  by  the  fickleness  of 
their  own  disposition,  to  cut  them  off.  Captain 
Ught  wax  iiuthorizt.ll  to  ttCKft  UMih  ffllifinilitl  U 
be  might  judge  expedient ;  tO  (llot  meh  a  nottimi  of 
liknd  to  each  Csmily  as  circumstances  would  admit ; 
and,  as  an  encwuragenient  to  trade,  the  port  was 
^  made  fret;  to  all  nation.?.    In  a  very  short  Npacc  of 

time,  numerous  adventurers  flock^  to  the  settle* 
ment,  some  with  the  intention  of  rcnuining,  others 
merely  with  a  view  of  traffic  These  fiidin^  « 
tiady  nle  for  their  goods,  and  meeting  with  tile 
mendiandiaB  they  required  in  letnmi  tiw  eonmierce 
oftlie  port  rapidly  increoied:  a  town,  edied  George 
Tow  n,  wa.H  marked  out,  and  within  the  ymt  there 
were  upwards  of  .sixty  Chinese  families  living  in  it, 
besides  great  iiL.itil  irs  of  Malays,  Buggessf.s,  and 
other  Eoiitcrn  traders.  The  settlanents  continued 
in  a  progressive  state  of  improvement,  both  in  regard 
to  its  palliation  and  coltivatiiaii.  In  tlie  year  1797> 
there  were  SgSft  Wiablfnta  eathe  iileii4>  eidiiiiTe 
«r  Ettrapenaand  the  ganimj  Mid  in  ISOt,  Aey 
had  increaaed  to  lO.SlO,  ofwhidi  1««t  were  davet. 
In  1805,  the  ii.li  iliit  intsof  all  descriptions  were  esti- 
mated at  I4',0Uu,  Mid  have  since  been  progrcsisively 
increasip^,  and  c.\hib)'.  iDicommon  diversity  of 
races.  Here  are  to  be  seen  British,  Dutch,  Portu- 
guf  so,  Americans,  Arabs,  Parsees,  Chinese,  Chulias, 
Malays,  Buggesses,  Binooan*,  Sianeee,  Javaneae,  tie, 
ftp.  The  settlement  bftvoMfiiMnioliiiparhaMb  the 
eampuiy,  in  ISOS^  dManauDed  lo  ooutitiite  ita  n- 
guhir  Otfvemmentiiabordinate  onlytafheGoverBar* 
gODetal  of  India ;  but,  on  account  of  the  enormous 
opence  incurred  by  the  establishment,  some  modi- 
fications were  made  in  it  in  1808. 

Tlip  fort,  whic  h  in  called  Fort  Cott^wrIHs,  is  built 
nn  the  iiorth-rast  point  of  the  island.  It  was  origi- 
naliy  Imdiy  constructed ;  and  large  sums  have  been 
spent  upon  it  without  completing  it.  It  is  incapable 
of  defence  Seem  its  aiie  and  conatmction.  In  the 
ii«  ttanadw  Ibr  thfl  idilHyi  the  ameaa],  magap 
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sine,  and  nilteryilMr»4Maaea.  The  M»hM«f  late  Vnma»i 
years  made  eiKraachnwnts  on  the  iMVth  &ee  of  the  )*',^'* 
fort,  and  along  the  esplanade,  and  for  upwards  of  a 
Hiile  in  tliat  direction.    The  town,  caUed  George 


Town  by  the  English,  t  i.<l  I'lnyang  Pansiqiie  by 
the  Malays,  is  of  considerable  extent.  It  is  bounded> 
on  the  north  and  east  br  the  sea,  on  the  south  by  m 
small  river,  and  on  tne  west  by  the  high  road. 
The  streets,  which  cross  each  other  at  right  angles, 
•paeioaa  and  ain;  hat  having  bean  «t  tot 
Ay  Uned  <m^  winoat  being  either  rdsed  or 
drained,  were  frequently  impassab'c  ntVr  h  ird  rain. 
This  inconvenience  ha-H  i>ecn  reniDvc  l  .i«  tht  (nnt  i- 
]>al  streets  are  now  properly  mi m  I  nml  dr^iHu  l  .Kid 
the  town  has  in  coosequeuce  improved  much  in  ap- 
pearance and  deaidinesa.  There  is  a  large  pier  for 
laiuliiy  md  ihi^jpiqg  goods,  to  which  frnh  water  is 
cendiieled  hy  pqpM  Sw»_^he^^JbodJw 

taken  place  in  every  departnient.  A  government 

house,  a  church,  a  jail,  and  several  substintlal 
briiitres,  have  been  built  ;  the  fortifications  have  been, 
improved  n;  1  -Tf :  t,''Jiene<l,  and  the  public  roads 
repaired  and  widened.  The  markets  are  well  sup- 
plied with  fish  of  various  kinds,  and  of  excellent 
quality ;  poultnr  of  all  sorts,  poric,  jgiain  of  every 
oeacription,  and  a  great  proAision  flfUK  fruits  and 
vegetables.  The  twef  and  v«oI  am  not  of  n  good 
quality ;  sheep  are  imported  Horn  Bei^al  ana 
co.ast  of  Coroniandel ;  gout  mutton  i.s  procuretl  from 
the  Malay  pviuusula  and  Sumatra.  Milk,  brewl,  and 
butter,  are  very  dear,  and  tlic  first  very  scarce.  Al- 
most all  the  country  ships  bound  to  tlie  eastward^ 
particularly  those  for  China,  touch  here,  wheve 
they  refVe^  and  pufduue  such  articles  of  trade  as 
they  have  room  for.  The  East  India  Company's 
ships  bound  to  China  touch  also  here,  and  load  lane 
quantities  of  tin,  canes,  rattans,  sago,  pepper,  bew* 
nut,  birds'  nc^fts,  &c.  for  the  China  market,  as  nhft 
to  serve  for  dunnage  for  their  teas  to  Europe. 

The  import^  from  Europe,  either  directly  or  firom 
the  other  Presidencies,  are  generally  European  ma- 
nuiiictures  in  iron  and  steel;  such  as  anchors, 
cutlery  of  all  aorta,  fire-amu,  nails ;  also  tin-war^ 
naftsat aihoi^ ahaet  lead,  sbeetceppar,  iren  in  ban^ 
MSitS  and  abnts,  cables,  canvas,  cafaincM*«e^ 
doAl  and  eawhnerea,  glaso'ware,  hats,  habodaill- 
ery,  hosiery,  musical  and  inatlieinntical  instru- 
ments, oilman's  stores,  painters'  colours,  plnted- 
"ware,  watches,  malt  liquor,  and  Eur(/|M^a!i  unit^of 
all  sorts.  The  value  of  tlie  goods  imported  from 
England  amounted  in  1807  to  L.76,000 ;  in  1810, 
to  L^6,25S.  Large  quantities  of  Bengal  and 
Madraa  pcoOiigoads  are  itn])one<l  for  the  Malaj 
tmdl^  and  the  oaninmiNwo  of  the  European  reti- 
denlt.  TIm  other  artides  imported  are  opiara/ 
grain,  tobacco,  red  wood,  sandal  wood,  shark  fins, 
myrrh,  pepper,  rice,  betel-nut,  benzoin,  camphire, 
gold  dust,  elephants'  t<.i.  tii.  ^-vr.  A  ffreal  many  of 
these  comwiKliti^  are  rc-cxpuried  to  Sumatra,  Cey- 
lon, and  the  other  Indian  islands ;  also  to  China, 
to  Bengal,  and  Coromandel.  Long,  of  the  nortll- 
ea*t  point,  100»  W-  E.  Lat  5"  25'  N,— (froai  lAff 
Sdimr^  OmtUeo;  «r  Oetpigfkied  Dittimvft 
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i  ai  iraele  PMHTiiHt,  in  tiM  SM^fdaaadta^  brings 
*  dowo  the  htitory  of  tbb  familutble  wt  lo  the  year 

1790,  and  describes  the  pressi  s  ;iiid  other  implemenu 
in  use  at  that  period.  In  this  article  it  is  proposed 
— 1.  To  i^'ive  a  short  detail  of  the  principal  improvc- 
nents  whigh  hare  since  taken  place  ;  ami  2.  Ta  (jive 
MMae  account  of  Stereotype  prititini;,  a  slight  notice 
Oily  of  which  is  contained  in  the  Encydopaidia. 

Few  of  the  mechanical  ana  aeem  to  have  made  soch 
rapid  progress  to  perfection  as  that  of  printing.  Fof 
centuries  after  tlie  inveotion  little  seems  to  bawtieen 
attempted  in  point  of  improvement,  and  nothing  dia- 
corered  of  material  use;  indeed,  in  all  the:  c^Miitiuls 
of  printing,  many  of  the  earlier  productions  of"  the 
press  equal  any  tliinj,-  that  has  .'iiuic  btcn  produced. 
The  printing-prciiii,  used  iu  the  infancy  of  the  art, 
remaioed  without  improvement  till  about  1630,  when 
William  Jansen  Bleaw,  of  Amtterdani.  fabricated  the 
pieia^  irhtdH  till  very  lately,  was  io  univefNl  ose ; 
and  till  the  beginning  of  the  eighteenth  oeDtniy,  and 
the  establishment  of  the  ddar  CaaWa  lntter>NMn> 
dery,  the  prirt  r    f  Britain  fanpoTied  neariyiU  their 

types  from  H.il-at.J. 

Willia.n  C;i.slon,to  (vhotii  F.nglMi  typography  is  so 
much  inUebitU,  y-i^  orif;ina!ly  an  cnj^raver  of  or- 
naments on  gun-burrels,  ami  was  first  employed  to 
nialce  punchea  for  an  Arabic  New  Tesiatueat  in 
ITSOl  Under  the  patronage  of  Mr  Bowyer,  he,  in 
I7SC,  cut  the  bonvttful  Ingliifa  letter  whidi  waa 
need  in  printing  Setden'kworBh  1795;  and  after  im* 
proving;  the  art  of  ktter-fouading,  in  all  its  parts, 
and  currying  on  an  extensive  business  for  nearly 
half  a  century,  he  died  in  176f>,  leaving  a  son,  by 
whom  the  foundery  waa  parried  on,  and  individuals 
instructed  by  him,  who  still  furllier  improved  the  art 
of  l<>tlcr- founding.  The  chief  of  these  was  Joseph 
Jack^un,  who  cast  a  fount  of  letter  for  the  Domes- 
day Book,  and  furnished  the  yrpes  for  tb«  BM« 
pablialied  by  Mr  Macklia.  Mr  Jackson  died  la 

Another  io^tdual.  who  acquired  some  celebrity 

in  his  attempt  to  improve  English  Iypi3gra[ihy,  "in 
John  Ha^kerville.  Mr  Diu-kerville  was  bora  at 
Wolverley,  in  the  county  of  \Vorce>ter,  in  1706. 
He  was  trained  to  no  occupation,  but  in  1726  be- 
came a  writing-master  in  Birmingham.  He  after- 
wards betook  himself  lo  the  occupation  of  a  japan* 
nar$  and  in  ITfO  inmed  hta  altentioti  t»  printing. 
Ht  ■aauGletiued  hb  own  paper«  ' 
and  his  first  attemitt  was  a  4to  edition  nf  Virgil, 
printed  in  lT5(i.  He  uhtaiiied  leave  fVom  the  Uni- 
versity of  Cambridge  to  print  a  Bibte  in  royal  folio, 
and  two  editions  of  the  ISook  of  Commim  Pra^tr,  in 
three  sizes,  for  which  permtssiun  he  paid  a  prertiium 
to  the  Society.  The  BiUe  was  printed  in  \~Cri, 
He  also  printed,  in  royal  4to,  editions  of  Terence, 
Catullus,  Lucretius^  Sallusi,  and  Florus.  Mr  Bask« 
■rrilie  died  in  1775,  and  lib  Qrpeti  not  findlag 
v«L.  VI.  ram*  I. 


purchasers  in  England,  wie  soU  to  a  titeiaiy  So-  I'^ia^iag. 
cicty  ioTariSilbr  L.f700.  (Nichols's  lU,  Ante." —  ~ 
V<d.  III.  p.  45a) 

The  exertions  of  Caslon  and  of  BLiikerville  to  im- 
prove the  form  of  the  type?  and  render  the  letter-press 
more  attractive,  were  not  without  tlieir  efiect  in  ia> 
troducing  a  ta*te  for  superior  printing.  Hodoniof 
Parma,  Didot  nf  Paris,  and  I5en&iey  of  Lorvdon,silCOSa' 
bively  called  ihc  pubUc  attention  to  specameosaf  tVpO- 
grapliy,  of  an  elegance  till  then  ttaknown;  and  the 
AtaBdsona  of  tbe  first  Caston  had  the  merit  of  produc> 
ng  Ifcciowns  «r  types,  which  showed  that  even  the 
form  of  the  letters  might  be  altered  with  advants^. 
^lessrs  f'in^lon  and  Catlier>vood  publiilitil  tbeirjpeci- 
nieni  iifthcse  ini;irrivcd  types  in  1803:  Wiiliaai  Cas- 
Inn  junior  be^'iin  hi.s  improvi'inerls  about  the  same  pc^ 
riod  ;  and  ihcy  were  speedily  followed  by  Messrs  Pry 
and  Steele,  andaQ  tbe  other  letter-founders  in  Lon- 
don. These  improvements  consiatedchiefly iothe  I 
strokes  of  the  letters  being  made  4ner,  and  tlwi 
body,  or  atalk,  bolder.  Many  of  tbe  double  or  tied  . 
lettrrs  were  also  at  this  time  diitcarded,  such  as  the 
ah,  S»,  St ;  and  the  longs  was  fin.ilty  exploded.  The 
form  of  the  letters  was  also  improved,  by  rnunding 
the  termination?  of  several  which  formerly  ended  in 
acute  angles;  and  the  Italic  types,  in  particular, 
were  fo  much  altered,  as to pnsent the ■  appeasanc* 
of  beautiful  writing. 

When  the  taste  for  printing  in  better  sq^le  bsgaa 
to  gain  ground,  it  was  soon  found  that  the  common 

Sress  was  defldeaf  in  the  necessary  power  to  pro< 
ooeasharp  and  beautiful  impresMon  of  the  tyyta. 
Besides  this  want  of  power,  which  rendered  the 
operation  of  prlnliiii;  a  very  severe  One  for  th' 
wDrkmen,  it  lijd  unother  paipable  defect  in  its 
on!y  printing  half  thu  sheet  of  paper  at  one  pull. 
Many  attempt!)  were  of  course  made  by  individuals 
to  remcdv  these  defects,  and  with  various  success. 
One  of  the  first  of  these  was  an  Improfemcnt  oftheVMckFiaik 
eammoo  press,  which  took  its  rise  in  Franea.  It 
was  a  wooden  press  of  the  ordinary  eonsimcrion, 
cscept  that  the  platen  was  formed  of  an  Iron  plate 

instead  of  wood,  ar.d  made  siifficieniry  large  to  print 
the  whole  side  of  the  sheet  ul'  pnfH-r  at  (tnrc.  The 
under  suiT.H'e  of  ll.i?  plate  vvas  l  overt d  with  bra>». 
The  screw  ur  »piodle,  iii«tt;ad  uf  being  turned  by  the  ' 
bar  or  lever  in  the  usual  manner,  was  united  by  con- 
necting rods  with  a  strong  lever  placed  at  tbe  aide 
of  the  press,  and  it  was  worked  by  the  nian  applying 
both  hands  to  the  lever  to  bring  it  down,  nearly  by 
the  same  action  as  working  the  lever  of  a  common 
pump.  But  although  additional  power  was  thus  pro- 
cured, the  exertion  required  from  the  workmen  ren- 
dered this  press  unlit  \'"r  getiernl  use. 

Ti)  the  year  179^j  Thoiiiai'  I'ro^fter,  of  London,  Mr  I>t«act's 
obtained  a  patent  tor  an  improvement  of  the  print- I'km. 
ing'press.    Tbe  chief  feature  of  this  invention  was 
an  attempt  to  increase  the  power  by  the  additinn  nf 
a  ^ing  between  tlw  cap  and  head  to  cwbt  tha 
8a 
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It  opurirds,  and  a  »imiUr  one  iHid«r  the  loir«r 
or  winter,  to  re«i«t  the  pretrara 

(Repertory  of  ArU,  Vol.  VIII.|>.S68.) 
Mr  Raw.        Another  iroprovetnent  adapted  to  Ili6 
atHili        press  wa»  made  by  Mr  Rowortli,  a  printer  in  Lon- 
don, which  he  is  »aid  to  have  luund  fuccMsful  in  a 
long  course  of  practice.    Instead  of  tlie  »crew,  Mr 
Roworth  iubatituted  a  plain  vertical  ^piodie,  fur* 
nithcd  with  a  bar,  lioae,  &c.  as  in  the  common  press : 
but  the  upper  part,  where  the  tbtcad  of  ibe  ecrew  ia 
OMally  cut,  waa  a  plain  cylindcrt  fitted  into  a  aocket 
!n  the  head  oY  ihc  pre>s.    Upon  the  upper  end  ef 
the  spindle,  jusi  benealh  the  head,  a  short  crtMS  arm 
\i  fixed,  which  aci«  B^ain:>t  a  circular  inclined  plane, 
fixed  under  the  head  of  the  pres?.    On  turning  the 
bar  or  lever,  litis  sl^ort  arm,  by  its  Bciioii  on  the  in- 
clined plane,  cause*  the  ^pincUo  to  descend  ia  ibe 
same  manner  as  the  i^crew  ;  but  with  this  advtlMtg^ 
tbat  tbe  indiaed  plane  ia  forncd  ae  ea  to  git e  a  in* 
pid  dctoent  to  the  afrfodle  when  (he  ectieo  Cm  be* 
gins;  and  when  the  platen  coaies  in  contact  with 
u>e  tympan  and  types,  and  the  pressure  is  begun,  the 
plant       a  very  slight  inclination,  and  a  power  which 
increases  sj  the  resistance  tocrcasea.    Tbe  inclined 
plane  and  cross  arm  of  MrBMrertbli  pieM  are  rorm* 
ed  of  hardened  steel. 
Mt  Biemli   In  t807,  Mr  John  Broirn,  of  London,  obtained  a 
''"'>    .  puteat  "  for  improvemeole  im  tbe  cenatrucUon  of  a 
press  for  printing  bcoka  and  other  articles,  part  of 
which  may  be  applied  to  pretscu  now  in  common 
use."    Mr  Browii's  press  is  of  iron  ;  the  pressure  is 
produced  by  a  screw,  which  ia  put  in  fiuii  iri  by  a 
bevcl-wlieei  and  pinioo.    The  handle  winch  gives 
motion  to  these  is  6xed  on  a  spindle,  or  shaft,  at- 
tached to  theetde  of  the  press.    Another  handle 
nhicb  nofee  the  bed  with  the  typc^  itowiie  puu 
in  notion  two  rollen  or  qrlindeft,  eotered  witJi 
flannel  or  any  other  eteticsubstenee,  and  thia  again 
with  parchment  or  yelitim.  \»  !irr-h  rollers  revolve  and 
feed  the  types  with  ink.    Mr  Urown,  from  the  spe- 
cification of  his  patent,  seems  to  consider  thii>  mode 
of  inking  the  types  as  his  chief  improvement,  and  ap- 
plies his  invention  to  the  cofonea  press  by  means  of  a 
flj'Viaed  or  ueadle«  which  puts  in  motion  the  two 
raOen  or  iokine  cvlmden.  (fiepertorv  nf  ArU,  Seoond 
Serie«.Vol.XtV.p.968.) 
Thalm>      But  the  tnoat  successful  improvement  upon  the 

f)rinilng-|  ;  t  iv  ij  about  lliis  |H'riod  made  hy  the 
ate  Earl  ui  yianhope,  whose  genius  for  mechanics 
led  him  to  turn  hit  attention  to  tliis  iin|K)rtunt  ma- 
chine. Tbe  Stanhope  Vtem,  as  it  is  name<l  frooi 
dw  imentor,  is  formed  of  iron,  and  prints  the  whole 
•urlboe  of  the  sheet  of  paper  et  once.  The 
fmpeftant  part  of  his  Lorilabip*e  ineentioo, 


PRINTING. 

the  worlunan  first  pulla  the  haadbi  ttmifdi 


Wmt  the  pleten  ia  moved  or  brought  down  with  a 
lernle 


connsta  in  his  having  obtiinedi  b^  a  combination  of 
levers,  the  rC(|uii.ite  power <br  thia  purpose,  without 
the  excessive  labour  of  the  common  prets,  where  the 
lever  or  l>ar  is  tixed  upon  the  axis  of  the  screw.  It 
consisted  in  applying  a  short  lever  upon  the  top  of 
the  acrew  of  the  preaa,  and  connectinf;  it  by  a  link 
with  the  extremity  of  aoodier  lever,  which  was  fixed 

r tbe  lop  of  a  apiodlo  or  aaia  pieced  perellel  to 
«Kw.  To  the  fover  end  of  thu  apladle  tbe 
handle  or  lever  for  working  the  prrsa  was  attached  , 
and  tbe  reiative  poaition  of  tbe  Jmce  waa  lucb,  tba^ 


teledlj  i  but  on  arriving  at  the  point 
where  the  prcaaure  b  required,  the  levers  have 

chin^ruil  their  po>itio,i  in  such  a  roannt  r  ,ih  \o  ope- 
rate ujjon  the  pl.iten  with  a  very  slow  moiiun,  and 
a  power  imiiiensily  ^'nal.  This  prii!ci|ile  has 
been  employed,  with  ciitain  trioditieutions,  in  almost 
every  description  of  printing  press  thai  tij.B  been 
brought  forward  since  the  dale  of  Lord  Staohope'e 
invention.  (See  i*iBle  CXL  fig*,  t,  S,  9,  end  ZV> 
jenafsM,  for  the  details). 

A  Stanhope  prus  ofa  new  construction  was  after-  Pat 
wardii  invented  by  Augustus  Frederick  de  Heine,  of**"** 
London,  and  a  pat', tit  procured  I'or  it  in  18 lO.  The 
principle  of  thiii  ii-.vcniion  is  the  application  of  two 
sectors,  or  a  sector  and  a  cylinder,  or  a  sector  and  a 
reicr«  to  novo  one  against  the  other  by  a  single  or 
eompoHnd  lever.  Mr  de  Heine'e  press  is  uf  inio,  aa 
tbe  Btenhope  presa ;  the  only  raaterial  impruvemeBC 
being  the  sub*tiiuiion  of  a  spiral  or  curvtd  inclined 
plane  in  place  of  the  screw.  In  turning  the  lever,  the 
piston  attached  to  the  platen  is  dt'iircsfcd  as  by  the 
common  screw,  but  with  this  ditieriince,  that  as  the 
descent  of  the  piston  iocreasea  in  velocity,  the  power 
increasea  in  the  same  proportion.  lo  the  screw  tbe 
descent  is  e(]ual,  and  tlie  power,  of  eonacquencc» 
cqoal.  The  lever  ia  fixed  to  a  noveable  sptadJe, 
and  a  regulating  screw  it  fixed  at  tbe  top.  A  dJe* 
covery  similar  in  many  respects  to  this  had  been  made, 
n»  formerly  lutitiioncd,  by  Mr  Roworth,  and  adapt- 
ed [0  the  common  preaa;  but  Mr  dc  Heine  had  the 
merit  uf  combining  It  with  tlie  iron  frame  aod  levers  of 
Lord  Stanhope'ii  mncliine.  {Heperttnf  JbUt 
Second  Seriea,  VoL  XVL  p.  321.) 

lA  r  Peter  Kier»  of  Ciadeo  Town,  aiao  made  eomc 
improvements  upon  tlio  construction  of  the  Sian>task 
hope  frcit,  which  have  been  considered  as  coniri" 
buiing  much  lo  the  accur.iSe  i  rformance  and  dura* 
biliiy  of  the  machiue.  A  cyitndrical  hole  is  bored 
in  the  centre  of  the  presn,  and  into  this  a  cy- 
linder is  accurately  fitted,  the  platen  being  fixed  on 
iU  lower  end.  To  prevent  the  cylinder  from  turn- 
ing round,  a  flat  aide  is  niado  to  the  fijrliodert  and  a 
ber  of  iron  ia  ecrewed  eerota  the  t«w  dnAt,  whidi 
bcatt  eglinft  the  fiat  side  of  the  cylinder.  Another 
iaproveraent  is  in  the  spindle  to  whicii  the  handle  is 
fixed.  This  has  a  screw  cut  upon  its  lower  end, 
which  is  fitted  into  a  nut,  and  thus,  when  it  is  turn- 
ed roun:!,  the  ^pindle  rises  and  falls  B  quantity  equal 
lo  the  descent  of  the  main  screw  in  the  teae  period. 
By  thia  roeann  the  connecting  lever  alwoyt  dtawt  in 
a  horisontai  direction.  In  tbe  other  pfiMl|)e«Be  eml 
renaine  at  the  level  while  the  other  ibeModa,  whicfa 
occasions  the  joints  to  wear  irregularly. 

Mr  Brooke,  of  London,  about  the  «.atiie  time  ap*  .Mr  BsewWs 
plied  the  compound  levers  of  (In  Sianni m  press  to  the 
common  press  with  much  success  ;  but  as  the  wood- 
en frante  of  the  old  press  is  not  calculated  to  afford 
the  same  rcsistanoe  aa  ibeae  conatmcted  of  iron,  the 

Sower  of  these  prMNO  in,  of  ceurMk  suidi  fcticrier. 
Ir  Brooke'^  improvenaot,boir«*er, baa. been  praiij 
aoieers.illy  adopted. 

Mr  Medhurst,  of  London,  is  also  the  inventor  ofa  mi  m  c-ti. 
prinUng-preaa  of  great  merit,  froao  the  aiotplicity  of  bont  aPrea*. 
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in  constmctlot),  and  which  1Hkt)y  iW' 
vantage  in  pi>,'nt  iv' power  as  that  or  Lord  Stanhftpc. 
It  it  a  common  press  in  all  iis  part«,  but  the  ploteu 
is  made  tht  full  »ize  of  the  sheet,  and  insteati  ot  u 
•crew  ft  pf«in  spindle  is  employed.  On  the  lower 
p«rt  of  the  spindle,  just  above  the  b«r  or  lever,  •  cir- 
cnlir  pkte  u  fixed,  which  aff»«i«  Mept  Tor  the  poinu 
«f  two  hae  »d«  wMeh  eSlCttd  «p  W  the  bead,  and 
are  there  rapported  by  ifaeir  pobn  eMariof  aockcu. 
When  the  platen  b  up,  tbea*  rodi  ttand  m  an  in* 
clined  position:  but  when  the  aoindle  i«  turned  by 
the  lever,  the  circular  plate  in  which  the  lower  end 
of  the  rods  rest  turns  round  liltewinc,  and  the  upper 
end  remuning  atationairy,  they  come  into  u  Tenical 
pftritiffff,  in  which  motion  the  spindle  and  attached 
plalifl  tM  forced  to  detcend  in  the  aame  roaoner  a* 
tfudgh  A  ecKW  were  employed.  Thi*  motion  teema 
to  Iww  Mtif  advantage  of  the  Staahepe  kvcn  «r 
Mr  Itowdrtb\  preu,  without  tin  frtetloB  of  either; 
for  ihr.-  |iower  increases  as  the  resistance,  and  when 
the  rods  cortic  nearly  purallcl  to  the  fpindle,  or  in  a 
vertical  poaitioo,  it  it  immense. 

In  18I3,  Mr  John  Kuthven,  of  Edinburgh,  took 
out  a  patent  for  a  printing-press,  by  which  the  ne- 
cestary  power  i«  produced  by  a  combination  of  le- 
ver* alone.  This  ingenious  mechanist,  from  being 
htaueir  a  prinur,  bad  long  ofaeerved  the  defects  of 
Iho  cenoNHi  prcae,  and  oet  hhaaetf  to  remedy  them } 
but  finding  tbia  Impr»et{c8bl*  to  dw  extent  he  wisb- 
ed,  he  at  lut  raceeeded  in  predecbi;  the  prfaitleg* 
press  which  now  goes  by  his  name.  Mr  Ruthven's 
press  differs  from  all  those  formerly  invented,  in  the 
platen  being  moveable  and  the  types  stationary. 
The  platen  it  the  size  of  the  sheet  to  be  printed  ; 
there  is  no  central  pressure,  (he  platen  being  drawn 
bjr  the  two  ends ;  and  the  resistance,  being 
>d  again&t  the  under  tide  of  the  table,  afforda 
10  acearitf  to  all  the  parts.  Dut  th«  coo* 
atruetlAt  and  appeatonee  of  this  press  will  be  beM 
judped  6f  by  a  reference  to  the  plate.  (SeoPlatO 
CXII.  figs.  4,  5,  6,  and  DeicripiioH.) 

Mr  Kuihven  makes  ihctc  presses  of  all  size::,  from 
a  cubic  foot  to  the  iargeM  newspaper  s'le;  and  by  an 
ingenious  application  of  thesame  principle,  ha^  i'onn- 
eo  very  useful  machines  for  copying  lettert,  printing 
from  .stone,  &C. 

What  is  called  the  Colombiaii  jnren  ie  elso  form* 
cd  to  operate  by  a  combinatfoo  of  icvecii  and  Ie  pro* 
baMy  the  most  powerful  of  any  of  those  conttnieU 
ed  on  this  mechanical  power.  This  press,  which 
is  no*'  very  generally  introduced,  was  invtnteJ  in 
18 It  by  -Mr  George  Clyroer  of  Philadelphia.  Us 
success  in  America  induced  the  inventor  to  come 
to  I^ondon  in  1618.  where  he  established  a  manu- 
factory for  Um  fabrication  ;  and  the  trials  it  re- 
oeived  there  in  10010  of  the  largest  printing-offices, 
eaUed  tba  atteolion  of  the  trade  to  this  inge- 
'lot.  A  front  and  side  tiev  of  it  an 
given  III  Ptate  CXI.  figs-  7,  8,  firoaa  which  ho 
movement  wi!!  hu  ruaJilv  uiulcr=.tood.  The  orna- 
ments, whieli  arc  termed  u  .mn  ilie  castings  of  the 
ftanir  nr.i]  li  vf  r-c,  and  whirfi  fj  .  r  this  pre^s  SO  dis- 
tinguished an  appearance,  are,  however,  omitted  io 
the  engmvio^  on  ooMuot  of  lha  dinrfalibad  acale  «f 
ibefigurea. 
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Another  ynia  of  American  invention  has  been  v^.'^mg. 
lately  in^Oftod  into  tbia  oonalnr  bv  Mr  David  Bar-  . 
clay,  whohaaobtaloedopatcotforit.  The  power  hi 
this  macUne  la  prodaoad  by  a  wedge  acting  uponp,,,^  " 
two  cylinders,  which  again  act  upon  inclined  planes.  , 
'I  he  construction  of  this  press  is  sufficiently  simple, 
and  it  is  said  to  work  well,  and  wiib  much  case  to  the 
workmen.    (See  Plate  CXII.  figs.  1,  °.) 

As  adapted  to  the  improved  prctcct  which  arc  ca- 

table  of  printing  double  sized  sheets  of  paper,  it  tagj 
B  fartber  ntentumed,  that  Mr  Thomas  Curson  HaiK 
■aid  of  Loadoo  invented  diriding  tympana,  which,  in 
the  nrocos  of  printing,  cuttuoh  double  sized  sheets 
to  the  ordinary  tise.  This  invention  was  secured 
to  him  by  patent  dated  the  Itt  of  November  181?. 
{Repertory  oj  Arts,  Vol.  XXXIII.  Second  Series,  p. 
257.) 

These  are  the  chief  improvements  which  have  been 
made  in  the  cmttructioo  of  the  priotiog-press  within 
the  last  thirty  yeara  t  and  previoua  to  that  period  little 
or  nothing  bad  been  done  to  iaiprovo  thia  n^al  na» 
chincb  iMt  Mt  aoly  waa  ingenuity  Moeeeifully 
applied  to  faercaM  the  power,  and  lessen  tbo  la- 
bour required  in  working  the  common  ;  r.  tiut 
attempts  were  made,  and  with  more  success  il  an  l  iul 
been  anticipated,  to  render  manual  labour  ji.  tl.i^:  ie- 
partment  ot'  printing  almost  uaneceaiary,  by  the  in- 
VMttloo  «f  nwehinery. 

MiuUm  PriMliiig. 

The  late  Mr  William  Nicholson  of  London  was,  it  N'isfatltan^ 
is  believed,  the  hr«t  w  ho  proprijed  the  introduction  ^•^'"^ 
of  a  machine  for  printing,  which  should  su]}cr6ede 
entirely  the  ordinary  press.  He  obtained  a  patent, 
dated  the  99(b  April  1790,  "  for  a  machine  or  in- 
Slrument  for  printing  on  paper,  linen,  couon,  wooU 
iea,  and  other  articles,  in  a  more  neat,  cheap*  and 
aemrato  manner  than  ia  cffwted  by  the  wmMa&i 
now  in  use.**  A  description  of  this  madilne,  itios* 
tratc<l  by  figures,  is  inserted  in  the  F.nct/cloptvdia  : 
but  as  far  as  regards  bnolc  printing,  Mr  Nicliolsnn's 
invention  was  found  impracticable,  as  it  required  the 
tyi>fs  to  be  so  formed  us  to  be  hxed  upon  the  surface 
ol  u  cylinder.  The  ink  was  supplied  by  a  cylinder 
or  roller  covered  with  soft  skin,  and  stuffed  with  hair 
or  Mool,  and  the  quantity  wao  regulated  by  smaller 
cyliiidere,  which  acted  so  as  to  fUairibute  it  cnnailv 
vpoo  the  brger  one.  Tliit  lait  part  of  Mr  NKhoT* 
ion's  invention,  however,  or  the  Idea  of  inking  tbo 
typi*s  in  printing  by  roeatu  ofa  roller,  in  plaoeof tho 
balls  formerly  uieA,  has  been  UnOB  improved  OpOO, 
and  IS  now  universally  adopted. 

Another  muchnie  for  printing  was  invented  by  Buon  ana 
Messrs  Hacon  and  Djtikin,  for  which  they  obtained  tlonkin'i 
a  patent  in  the  year  1  s !  S.  This  machine  is  so  far  A\(-" 
Arent  from  Mr  Nicholson's,  that  in  place  of  the 
types  being  required  to  be  cast  so  as  to  be  arrang- 
00  on  Ihe  surface  of  a  cylinder,  tU^  are  BaSf 
fixed  in  pages  or  galleys  upon  tho  •urnoe  of  a  re- 
volving prism,  luiving  four,  five,  or  any  required  num- 
ber of  sides,   'litis  prism  is  mounted  in  a  frame  to  as 
ti)  in  I' ipable  of  turning  round  on  iti^  axis,  and  is 
called  the  Printing  Prism.    Keneath  this  a  revolving 
platen  is  mounted  on  an  ax  is,  the  circumference  of  tbo 
^atan  baiBf  ao  focmod,  that  it  alwaya  Iceqpa  io  coo^ 
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i*nntiDg.  tsct  with  the  sorface  of  the  typec  or  blocks  upon  the 
'^""'^^  prioting  prisoa.  The  typcb  being  inked,  and  the  ma- 
chine put  io  motion,  th<i  paper  to  be  printed  pusses 
betw«;en  liic  prieui  and  the  platen,  and  thu«  receivei 
the  imprcBiioB.  The  iok  it  applied  to  tlw  tjrpea  by 
mem  of  a  roller  or  cylinder  witb  na  etetie  nirliwc', 
which  ti  formed  so  as  to  turn  round  in  contact  with 
the  printinff  prism .  B  u  1 1  he  structure  of  the  machine 
'  will  be  befit  undcr^itood  froa)  thu  plate  and  accompa- 
nying Description.    (See  i'Jate  CXill.) 

Shortly  after  the  patent  was  procured,  one  of  these 
■Mefaines  was  eRiplo)-ed  by  the  Uuiverairf  of  Cam* 
bridge  for  printing  Bibltt  and  Pratfer  Boaktt  btit  its 
■trttctiire,  tfiondivefyiagwiMus,  »'a$  too  compHcnt- 
tA,  tod  too  Ibbie  to  dcrangeiBent,  to  give  any  hopes 
of  its  being  generally  adopted ;  und  the  subsequent 
invention  of  a  machine  upon  a  ditJ'erent  principle, 
and  of  which  the  nioi'in^'  power  was  tteam,  has  reti- 
dered  prior  inventioDS  of  comparatively  little  value. 
iii!ti>!i|jr'i  Thia  iqgeiiioua  application  of  machinery  to  the 
Machine.  openUoQ  of  pHot^  ma  the  inreDtion  of  M>  Konig^ 
a  BatiMofSaxoDy*«Bdn  printer.  M.KjSalgieaaidM 
lam,  mmf  jean  ago,  turned  hia  atteniioa  to  thia 
•oltlect,  though  his  first  efforts  were  bounded  to  give 
an  accelerated  motion  to  the  common  press.  Fail- 
ing in  his  applications  to  the  most  eminent  of  the 
continental  printers,  he  came  to  I,  inj  ii;  ubout  lHO^, 
■ndaubmittcd  his  scheme  to  several  printers  of  repute 
imbatcity.  By  most  of  these  his  proposals  were  coldly 
iQOeiTCd  {  till  fortunately  he  was  introduced  to  Mr 
Bemloir,  aeinor,  who,  judging  favoiDaiUy  of  U.  KS- 
nig's  plans,  entered  into  an  arrangement  witli  him 
for  the  purpose  of  carrying  them  into  execution. 

Mr  G.  WooUfall  and  >Ir  R.  Taylor  now  joined 
the  projectors ;  but  the  former  having  soon  retired 
from  the  concern,  the  remaining  gentlemen  perse- 
vered in  their  experiments  to  fabricate  •  preaa  which 
ahooM  have  accclcraiad  moliiMii  and  mder  the  work 
«f  a  BMii  Co  ink  the  typea  uaaaeaMarj.  After  man^ 
aKparbnenta,  howarer,  and  eonaiderule  expence,  it 
was  discovered  timt  the  attempt  to  improve  the  com- 
mon press  cuuid  never  be  attended  wiili  any  great 
results,  and  attention  vaa  MMT  tlimad  to  pcinling  by 
means  of  a  cylinder. 

After  some  years  of  renewed  experiments,  a  small 
wacbina  was  at  last  produced,  which  promised  to  be 
■HCCenful.  The  principle  of  this  machine  was,  that 
the  operation  of  printing  wai  performed  by  the  sheet 
of  paper  passing  between  a  Urge  cylinder,  which 
gave  tlie  pressure,  and  the  form  of  types.  In  place 
•  ■  of  balk  Uhcil  by  hand,  rollers,  covered  with  leather, 

as  in  Mr  Nicholson's  invention,  were  substituted; 
under  which  the  form  of  types  paiaed  its  way  to  the 
printing  cylinder.  The  action  of  this  model  now 
showed  the  practicabili^  of  axtending  the  same 
principle  to  a  more  powaifal  Biacbine:  aatd  oaait- 
bibiting  it  to  Mr  Walters,  pfoprietor  of  the  HiaMt 
MWipaper,  and  pointing  out  the  further  improve^ 
menta  which  had  suggested  themi'etve.'i,  an  agree- 
ment was  entered  itito  with  that  gentleman  for  the 
erection  of  two  Urge  m.ii-iiriij^  far  printing  his  jour- 
nal. The  machioes  were  accordingly  erected ;  and 
So  Eccrct  had  been  the  operations  of  the  patentee*, 
that  the  fiat  tntiiaalioii  of  tbatr  iarcoiioD  wat  giivea 


to  the  public  ia  the  Timet  of  Monday,  the  38tfa  of  Pnotli^ 
November  1814,  the  reader  of  which  was  told  that  ^-^^ 
he  then  held  in  his  hand  a  newspaper  printed  b/noa* 
chineiy  and  by  the  power  of  etaank 

llie  noKt  Mep  in  tba  imnro«eman(  of  ibe  ■"■i^'-t 
waa  to  fabricate  tme  wbicb  iboald  print  both  aidea 
of  the  sheet  at  once  ;  the  first  one  erected  being 
merely  calculated  to  do  this  in  s.uccL&siou,  or  one 
form  ol"  I)  pes  aCler  the  other.  A  machine  on  this 
principle  wa»  accurdiuMiy  erected  tor  Messrs  Bena- 
ley,  complicated  indeed,  but  not  more  so  than  might 
have  been  expected,  from  the  difficulty  of  making 
the  page*  fall  precisely  on  the  back  of  one  another* 
As  the  strained  akina  bjr  wbicb  tba  ink  was  ajniied  lo 
the  types  were  foaod  unequal  In  their  aurraee,  tba 
inking  cylinders  were  now  covered  with  an  elastic 
preparation  of  glue  luid  treacle,  which  hits  been 
found  to  answer  completely.  The  patentees  issued 
a  prospectus,  dated  18th  March  1817,  oiiierii^  threa 
diflereot  kinds  of  these  machines  at  a  high  acala  of 
ptioet ;  and  besides  the  original  purchase  mo^ieji  do* 
naadiog  a  hu  ge  annual  premium.  But  the  propoeda 
were  ea  estcav^ant,  that  they  effectualtj  o|perated 
to  prevent  their  adoption  by  the  trade. 

Various  iadiviJual.s  now  turned  their  attention  to 
the  improvcufiiit  and  timpliCcatioti  of  the  machine, 
but  with  little  success.  At  last,  however,  Mr  Dry- 
den,  a  judicious  engineer,  under  the  instructions  of  ' 
Messrs  Applegath  and  Cowper,  produced  a  machine 
•intlar  in  iu  capabilitiea  to  tba  ana  lait  mcntiooedK 
bat  modi  more  aimple  in  ita  eomtnwtloB.  In  the 
old  machine  it  required  upwards  of  100  wheels  to  ef- 
fect the  purpose,  which  in  this  last  improvement  is 
perforin  i  d  by  a  tenth  part  of  the  number.  Messrs 
JJeosley's  original  macliine,  however,  answered  many 
usctul  jiurpof-e6  ;  and  massive  und  complicated  as  it 
was,  in  cuuiparison  of  the  more  recent  improve- 
ment, they  continued  using  it  till  the  destruction 
of  tbair  oMabliabmaot  by  fire  in  1819.  The  fabri- 
oiton  of  tba  preaent  maebfaie,  however,  had  applied 
the  inking  apparatus  invented  by  them  to  this  ma- 
chine, which,  from  it>i  simplitication,  removed  no  leu 
than  forty  wheels  required  to  eO'ect  the  same  purpose 
by  the  old  one.  Even  after  the  rebuilding  of  the 
premises,  the  machinery,  which  had  been  only  par- 
tially deranged,  was  repaired,  and  worked  for  some 
time;  but  it  has  now  given  place  to  two  machines 
arectad  on  tba  improved  plan,  which  appear  indeed 
•0  airaple  in  th«r  operations,  as  apparently  to  be  alia* 
ccptible  ofbut  little  further  improvement. 

The  printing  machine  as  now  improved,  besides 
being  less  cumbrous  than  that  of  M.  Kdnig,  pro- 
duces work  of  better  quality.  The  double  or  per- 
fecting machine  throws  off  600  to  1000  sheets, 
printed  on  both  sides,  within  the  hour,  and  the  aiogle 
maehiaa  delivers  1500  or  i600  priatad  OBoneiiaaw 
(Lkerurf  QtoMtf  Na^  801.) 

Inking  Roller. 

The  old  method  of  inking  the  types  by  balls,  as  inkisiK 
described  in  the  Ency<^ptedia,  has  been  super-  BaOer* 
seded  by  the  use  of  elastic  rollers,  which  fulfil  the 
intention  more  completely,  and  with  lew  labour  to 
the  workauD.  The  lint  idea  of  a  foUar  fiir  this 
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Pnnij.-i|;.  jiufpose  tceOM  to  have  occurred  \o  Mr  Nicliolson  ; 
^  this  being  a  necMsary  part  of  the  apparatus  ol  the 
prinliiiy  niachilK,  for  whicli  lie  obtained  a  patent  in 
1790,  and  it  hs»  formed  an  appendage  in  every  ma- 
dliM  MIM  propoted.  At  the  first  oatMt,  tbe  rull- 
'  «»  mra  Mde  of  leitbcr  Kuffed  ia  iba  aMiner  of  • 
evibioo:  but  tlwy  win  loonfiNiad to  Iom  tbdr  ebu* 
ticity  and  to  grow  hud*  and  by  tbe  unequal  Huffing, 
to  ink  the  types  irr^ularly.  A  compoeition  of  glue 
and  treacle  epread  upon  canvas,  which  was  u»ed  m 
aome  printing  offic-es  to  cover  the  stuffed  balls  in 
place  of  skins  or  soft  leather,  was  aflerwards  applied 
ta  •  cylinder,  and  luund  not  leas  admirably  calcula- 
Md  Ant  the  operation  of  a  machine,  tbaa  fi>r  printuig 
hf  ouhmmI  labour  at  tbe  onUaanr  pieaa. 

Oo  die  iDtMAoetina  «f  tbe  fallcbig^  roller,  many  de- 
'  ricaa  were  ftXlta  upon  to  aopply  it  regularly  wkb 
ink.  Of  these  it  is  scarcely  necessary  to  give  •  do* 
tailed  descri[)tion  in  this  place.  An  inking  table 
formed  of  a  plate  of  cast  iron,  with  a  longitudi- 
nal trough  or  box  at  one  end  to  contain  the  ink, 
aeems  bent  adapted  to  the  purpose.  A  metal  roller, 
b  the  centre  of  tht*  trough,  and  of  which  a  small 
of  the  surface,  ia  cspooed,  turoa  io  the  centre  of 
L  and  a  ati 


ibe  troogb  of  ink,  and  a  atocl  bur  along  its  up- 
per aarfiioe,  fixed  bj  aerean,  regnlates  the  quantity 
gi«aa  Odt  The  clntie  rallor,  on  being  pushed  up 
to  the  trough,  receives  a  stripe  of  ink  tbroughoM  iU 
whole  length,  which  is  diitribiitcd  equally  ofer  il» 
surface,  by  roUlag  on  dw  Cable  beftn*  beiag  appliad 

to  the  types. 

The  roller  is  cast  in  a  mould,  U|)on  a  core  of  hard 
wood,  which  is  mounted  upon  a  light  frame  of  iron, 
so  as  to  revolve  freely  upon  fiMIt,  with  IWD  baodka . 
far  tbe  woriuaen  to  oae  it. 

Mr  TbaMaa  Eurkio  of  London  has  lately  invented 
an  apparatua  to  fadUlala  the  ofetatkm  of  mkiitt  bjr 
composition  rollers,  whieb  tt  taid  to  be  eafNdwe  ci 
\>i-ui'^  applied  to  most  printing:  prc^^es.  Of  this  ap- 
pj.r:iUi3  there  is  a  sketch  in  I'iaie  CXI.  figs.  4,  .5, 
and  6.  But  it  has  not  yet  been  established  for  a 
sufficient  length  of  time,  to  authorise  a  judgment 
to  be  formed  of  iu  suoeriofi^  to  tbe  coDHDaB  node 
of  tisi^g  tbe  elattic  roUar* 

SvBksoTvn  Faninifo. 

Stereotfpt  pifadaf  (frooi  tmiK,  aolid  or  aatirn, 
and  rums  a  type)  -is  the  art  w  printing  fron  solid 

pta> instead  of  moveable  types.  Ttioufjh  printing 
ooden  blocks  has  been  known  for  titteen  or 
sixteen  centuries  in  China;  and  iltln  igh  this  was 
the  first  form  io  which  books  were  printed  at  the  in- 
veittion  of  the  art  in  Europe,  ^et  the  Chinese  blocks, 
and  otber  similar  devices,  are  m  reality  only  a  species 
of  engraving.  The  letters  are  cut  in  tiie  block  by 
the'  artbi*  and  the  iamnaaion  ia  piodaced  directly 
fW>tt  h;  white  In  tbe  foftnatioo  of  stereotype  plates, 
fi,  rnjuli!  firjt  fonriC'l  IVom  the  page  of  moveable 
,  and  from  tlu&  mould,  a  lac-iimile  of  the  origL> 


nal  page 
taken. 


from  whieb  tbe 


The  history  of  stereotype  printing  has  been  hither 
to  iovoHod  ■t.cooiidentble  ebicariqr ;  and  Hel* 


land,  France,  and  .Scotland,  have  conte-rc  l  tii  merit 
ot  its  dijcovi:ry.  'I'lic  Duicli  claimant  was  J.  Vunder 
Mey,  fathor  of  tht.-  well  known  paintt  r  of  that  name, 
who  resided  at  Lev  de  n  about  the  end  of  the  six- 
teenth century.  His  pretentions  were  stated  in  the 
Sim  Aigemein  KonH  en  Leittr  Bode,  17S»,  No. 
989,  in  which  it  is  asserted  that  the  Datcfa  bad  been 
in  posseisionof  the  art  ul'priotfaw  with  inlid  or  fixed 
plates  Ibr  above  lOO  years.  With  the  *^»i»tttnce 
of  Muller,  the  clergyman  of  the  German  congrega* 
tion  at  Leyden,  who  su[K>rintende<l  the  correction, 
V^ander  Mey  is  said  to  huvc  prepared  anil  cast  the 
plates  Ibr  an  edition  of  tJie  Btbic,  which  wai  printed 
in  Uo,  and  the  forms  of  which  wtre  in  the  posses- 
sioQ  oi  U.  and  J.  Lachtnans  of  Leyden.  A  folio 
edition  was  likewise  prepared  in  the  saOM  tttaaar 
with  larae  margins^  omameotedsrltb  figiiTCs>  the  fataio 
«f  wbioh  irwe  In  the  poswssion  ofEtwe,  a  book- 
seller at  Amsterdam.  lU-sIdes  iIhs.-,  an  English 
New  Tettament,  ShasPb  S^jruic  Diciionan/,  ii  vols. 
4.to,  and  ,1  snmll  (iruek  Tatamenl,  were  printed  bv 
Vandur  Mey  in  thi^  manner;  but  at  his  death  Ul'e 
an  of  nri  p;irin^;  sujil  blocks  was  said  to  have  been 
loit,  ur  not  ulterwards  employed  on  account  of  the 
expence.  (Tilloch's  PhSoMfMed  MmaiM,  VoL 
X.  p.  275,  aid.) 

Such  are  the  pretonaioBa  of  die  Dateb  to  the  ho- 
nour of  tho  invondOQ  of  nrintlag  by  means  of  ste- 
reotype. But  nofbrtanately  for  thi«  claim,  M.  Ca- 
mus, who  published  two  paperj!  on  Polylype  and 
Stereotype  in  the  Memoirs  of  tkc  Natural  Intti- 
lute  i.f  France  (V(;l>,.  Ill,  and  V.),  in  his  anxiety 
to  do  justice  to  the  tnerit*  of  a  countryinitn  of  his 
Own,  was  led  lo  make  some  itujuiries  regarding  the 
existence  of  Vander  Mey 's  places  of  the  Jiilde.  The 
result  was,  that  he  fbttod  these  plates  were  still  ia 
eziiteBoe,  and  in  tho  possession  of  Meiats  G.  and  J. 
LaehtaiBiU  of  Leyden ;  the  grandchildren  of  Samuel 
LucbtmatW,  tbe  bookseller,  at  whose  e\pei,cti  tt  ai  - 
pears  Vender  Mey  had  origioaliy  prt  pared  thmi. 
From  a  letter  of  these  gcniieiuen  to  M.  lienouard, 
a  buokjit'ller  in  i'arin,  dated  2Uii  June  1 80 1,  ac- 
curately describing  the  plates  of  this  liikle,  it  turns 
out  that  the  forms  of  types  have  no  analogy  at  all  to 
INdafO  Mavaotype  plates,  but  are  merely  the  pag« 
of  ooniMoa  aoveahio  tjrpoa,  siridered  together  at  the 
bottom  I  '*  c'eat  aaa  raaiuon  de  caiactdres  ordinaliea 

KIc  plod  avee  de  bt  matiere  foodoe."  ( M^m.  de 
_  ttU.  Tom.  V.  p.  S80.)  The  Dutch  BMe  in  folio, 
we  learn  from  the  same  authority,  was  at  that  time 
in  the  liands  of  Elwe  the  bookseiitr,  and  the  Greek 
AVfr  Tislamrnt  in  the  hands  of  Messnt  l.uchtmans. 
The  forma  of  the  other  works  a«eotiooed  as  having 
been  prepofod  ia  this  BMaasr  bad  baaa  brakaa  op' 
and  sold. 

M.  Camus  having  disposed  of  the  pretonnoos  of 
Vander  Mejr.  his  next  ot^eot  was  to  support  the  title 
of  one  Valleyto,  a  IHrris  printer,  to  the  merit  of  the 

invention ;  at  least  to  the  practice  of  printing  from 
stereotype  pUtes.  in  his  first  memoir  (M^m.  de 
fintt.  Tom.  III.  p.  l-lu),  he  claims  the  invention  for 
the  French  ;  Itt,  Because,  in  n  modern  catalogue  of 
the  printers  of  Paris  by  Lottin,  it  is  nji<ertcd,  without 
any  proof  of  the  Caot  being  adidaced,  that  the  caleo- 
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ttMa^  d«r*  ftt  Ik*  iMgnniog  of  church  book*  were  printed 
^•^"^fran  fotid  ptolM  tMrar^  the  end  of  the  teventeenih 
century,  tdt  Fttm  the  exWtenet  of  ■  phu*  fomMl  of 
copper,  of  which  h«  hoi  given  oo  impmrioa  in  hi* 

memoir,  containing  a  page  of  juch  a  calcr  l  t  :,r  r! 
3d,  From  the  testimony  of  a  compositor,  wlm  li^il 
been  witness  of  tlic  use  cif  sucli  pluiis  in  tin:  office  of 
Valleyre,  prior  to  the  year  l''s:>.  I'wo  other  pagea 
ofotnnilar  calendar  were  in  the  poFtca«ion  of  M.  Her* 
bao ;  btl  unfortuaately,  nolwithsunding  one  of  tkoiO 
fflailaiwHl  Uw  monlha  of  January  and  February^  wid 
another  the  montha  of  Noffnbw  uid  I>eccnber» 
the  year  to  which  they  Kferred  wm  not  inaerted ; 
nor  WHS  M.  Camus'*  industry  sufTicicnt  to  procure 
.  one  of  ttioiie  church  books  printed  by  Valleyre  to 
ascertain  this  fact,  though,  from  their  nature,  it  is 
reaaooable  to  conclude  the  impressiooa  mutt  have 
been  numerout. 

It  i*  waroelj  neceaaify  (o  mako  anj  remirki  up- 
on this  doim  or  M.  Caania  for  the  invoBtioa  being 
French.  Lottin's  catalogue  ii  of  no  sothorhy  on 
the  point ;  and  the  recollection  of  a  naroelesa  com- 
poaitor,  who  must  have  bi  n  early  eighty  years  of 
age,  concerning  a  circuiubLunLe  which  happened  sixty 
years  before,  is  not  more  sulislactory .  It  sui'ms, 
therefore,  more  than  probable,  that  the  plates  of  the 
■lliided  to,  wbicitt  if  conpleli^  voaid  have 
imeli  fl4ae  piceii  bad 


MMMnted  to  ais  «Mjr  .  _  . 

been  fbnncd  by  Maie  ftridan  printar«  i^  bod 

heard  of  iLc  invention  of  Gcd,  Dodattenpied  to  imi- 
tate it  -,  or,  if  they  can  be  really  proved  to  have  been 
mtuiuiactared  previous  to  17^5,  the  material,  and 
the  manner  of  their  formation,  were  so  different  from 
hia,  and  so  nearly  similar  to  the  bead  and  tail  pieces 
iidMMated  by  the  Dutch  fouodera  for  centuries  be- 
long that  all  daima  to  the  inventioD  of  stereotfpe^ 
•a  Mur  jpnctiaed,  by  VoJlcyfO  or  IMa  predcoeaaon^ 
Biuat  fUTlo  the  groimd. 

It  may  be  mentioned  that  these  plates  nf  copper 
contaiaiog  the  calendar  seem  to  have  been  cast, 
and  that  not  very  perfectly,  from  a  mould  formed  of 
sand,  clay,  or  some  similar  substance ;  precisely  in  the 
same  manner  that,  till  within  theje  twenty  years,  the 
larger  letters  asd  vignettes  u»ed  in  printing  were 
ftbfkuled  by  the  ordinary  letter-founders,  botb  ou 
the  ContiBMt  end  in  ^Und.  We  have  Men 
many  of  diew  antique  deeoratieaa  cast  tn  type 
mctnl  nfthe  thickness  of  stereotype  plate,  and  fas- 
tened to  blocks  of  wood  to  raise  them  to  the  pro. 
per  height;  and  though  the  transition  from  tJiis  to 
atereotype  plates  appears  sufficiently  obvious,  yet  it 
IS  quite  certain,  that  till  our  inj^cnious  country- 
,  Wiliiam  Ged«  attempted  and  perfected  the  pro- 
in  «  manner  that  bid  not  before  been  ptMtiaed. 
ibe  art  of  alcfcotype  priotiag  was  uoltnown. 

Winiasn  Oed,  the  umntor  of  printing  from  platce 
in  place  of  movcublc  type;,  and  whose  invention  has 
formed  the  basis  of  all  the  subsequent  attempta  in 
tlic  jirt.  ti.,-  11  j^oldsmiih  in  Edinburgh,  in  which 
profeasioo  be  is  said  to  have  made  many  improve- 


ments, which  be  Iftemlly  communicated  to  the  other 
members  of  the  trtde.  In  the  year  I7S5,  happen- 
ing to  be  in  eoniMir  with  •  printer,  the  convenH^ 
tion  turned  on  the  dbadvantaget  whidt  peraona  in 

that  profession  expLritnced  from  want  of  a  letter- 
foundery;  the  priulirs  at  this  time,  both  in  Scotl&nd 
and  England,  being  chit fl.  i  ;  [  li  •  h  types  Iroia 
Holland.  Mr  Gcd's  friend  then  showed  htm  ibe 
types,  both  singly  and  put  together  in  pages,  and 
asked  him  if  he  could  contrive  a  method  to  rcmody 
that  deTcct.  *'  I  answered"  (aaya  Mr  Ged,  ia  e  nai>> 
rative  dictated  by  himself  n  snort  time  before  bit 
death),  ■'  That  I  judged  it  more  practicable  for  me 
to  make  plates  from  the  composed  pages  than  »ngle 
types.  To  which  he  replied,  that  if  such  a  thing 
could  be  done,  an  estate  nai(;ht  be  made  by  it.  I 
desired  he  would  give  me  a  page  for  an  experimeoif 
which*  after  some  days  trial,  t  ItBimd  practicable^ 
and  so  eontinued  for  near  two  year*  improving  on 
my  invention,  ttid  malting  a  great  many  experi- 
ments, several  of  which  were  expensive ;  but  the 
more  I  practised,  and  the  less  chargeable  materials 
I  used,  I  was  the  more  successful,  till  at  Ia»t  I 
brought  it  to  bear,  as  that  no  distinction  could  be 
niudo  between  the  iropreaMOQ  frofli  my  piilca,  wd 
that  from  the  types."  • 

Mr  Gcd's  invention  was  now  complete;  and  nothing 
but  the  wani  of  capital  hindered  itab«ni|{bniugbt  before 
tlie  puMie  In  tbe  moat  eomplete  manner.  1  o  procure 
the  retc&sary  funds,  he,  therefore,  in  1787,  entered 
into  a  contract  with  a  gentleman  of  Edinburgh,  who, 
for  a  fourth  share  of  the  profiis,  agreed  to  advance  the 
money  that  might  be  neces.-ary  fot  carrying  on  the 
worlc.  But  the  jealousy  of  trade  i>ooo  interrupted  Mr 
Ged's  progress  i  for  his  partner,  conauking  with  • 
printer  on  the  enbject,  was  led  to  btHcte  tbtt  bit 
whole  fortune  would  not  be  auScient  to  coondetn 
the  undertaking.  This  repreaeoutioa  to  mthnidated 
the  roonled  man,  that  in  two  yccirs  he  had  made  no 
farther  advance  than  I,. '22 ;  aud  so,  says  Mr  Ged, 
"  finding  no  app-.arancc  of  succesa  that  way,  I  waa 
glad  of  an  opportunity  by  which  1  might  expect 
better  encourapemcnt." 

In  July  1729,  Mr  Fenner,  a  London  stationer, 
being  in  Edinburgh,  and  hearing  nf  Mr  Ged's  pro* 
Jed,  made  him  proposals  for  currying  it  on  in  Leo- 
don.  He  waa,  accordingly,  induced  to  enter  Into  • 
contract  with  that  gentleman;  obliging  himself  to 
share  with  biiu  the  profits  of  the  proposed  coticern, 
on  condition  that  he  advanced  the  ^  r  \  that  should 
be  required.  Mr  Ged,  accordingly,  removed  to  Lon- 
don ;  but  not  finding  that  hia  partner  Mr  Fenner  had 
provided  the  necoMury  accemmodntton  and  fuoda, 
Thomas  Jamca,  n  latter^fonndcr,  «nd  bia  brother 
John  Jamea,  en  nrchitiect,  were  mcccetlvely  adopted 
into  tbe  copartnerthip :  and  some  time  afterward^ 
a  [irivilrL'e  was  ob:.i'r:iil  from  tlic  University  of 
Cambridge,  in  the  nanw  of  lenner,  for  printing 
Bibles  and  Prayer  Books  on  the  new  plan.  This 
connectioo  turned  out  uofortunately  for  Mr  Gcd; 


•  See  JBM|grwii«el  MmeirttfWiltum  Oedi  meMi^  «  aarttadar 
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do  honour  to  th«tr  eXKrtioiis,  had,  it  il 
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alleged,  leagued  with  the  King'*  IVinters  to  dereat 
a  roeMare  which  ini>;ht  eventually  hurt  their  in- 
tereett  ;  and  it  sitids  to  have  been  the  object  of 
Fenner,  afttr  acquiring;  sutficicnt  knowledjje  of  the 
•rttocarrjr  it  on  witliout  aMitiance,  to  drive  Gcd 
fton  the  concern. 

To  lecMBplish  their  purpoaea*  theae  persons  arc 
Mid  to  have  cn^jaged  only  aiich  people,  anu  procured 
only  such  types  u  were  mnt  ISImj  to  NMer  tho 
undertaking  abortive ;  and  the  worbneR  tkeOMekef, 
averse  to  an  invention  which  promised  to  lessen  the 
demand  for  their  labour,  were  not  backward  in  lend- 
inj;  their  assistance  to  the  same  cod.  One  of  the 
workmen  engaged  in  the  business  inforineil  Mr 
Mores,  that  the  compositors,  when  they  corrected 
one  faultf  purposety  made  half  a  dozen  more,  and 
that  the  praiimrn.  when  the  roaster*  were  absent, 
broko  die  pegn  intcoiiooellj  in  old  of  the  eooipoai- 
tort.  The  eoosaqucoco  waa,  iliat  the  BiUe  and 
Vra)  cr  Books  printed  in  this  manner  were  suppreu- 
cvl  at  the  Uriiverstty;  the  plsles  were  aAerwards 
sent  to  tiie  K  i  Ti  I  wi-i|.'-!irii,-(  ,  and  from  thence 
foood  their  way  to  Mr  Ca&iou  s  foundery.  {Me- 
wuirt  of  Ged,  p.  S6-) 

Disappointed  in  hia  prosfiects,  and  depressed  by 
the  ill-usage  wh&ih  he  had  experienced  Trom  all 
wkh  whom  he  waa  connected  in  this  unrortunate 
•BeenlMton>  IdEr  Ged  tetnnied  to  Edinburgh.  His 
(Hend*  fai  thia ottjr  heiOK  imtioua  that  napedowa  of 
his  art  should  b«  puhllabed,  •  •iriiacrlptlMi  waa  open- 
ed  for  this  purpo^ie,  and  an  edition  of  Sallust  nras 
finished  in  1739,  in  150  pages  l2mo.  We  copy 
the  ttile-pnge  of  thi^i  curious  and  interesting  mnni  - 
ment  of  Ged's  ingenuity  :  "  C.  Crispi  Sallustii  Belli 
Catilinariiet  Jugurthini  Historic  Edinburgi,  Guliel* 


BUS  Ged,  Auriiaber  Edineaais,  non  Tjpia  nobiJibus^ 
nc  vulgo  fieri  solei,  sed  TlMlb  Mtt  LMibb  foale 
Oscndebat,  Mdccxxxix." 


Even  in  getting  thia  amall  work  eeniad  through 
the  press  Mr  Ged  met  with  difficulties,  which  it  is 
painful  to  believe  should  have  obstructed  his  pro- 
gress. No  compositor  could  be  found  to  set  up  the 
types  from  which  the  platca  were  to  be  fabricated; 
and  the  whulc  ol  the  work  was  cornpoted  by  his  son 
James,  then  a  boy  about  twelve  years  of  ugr.  He 
had  been  put  apprentice  to  a  printer  about  a  year 
heToref  and  with  the  oonaent  of  hia  master,  be  waa 
dlowwd  to  work  tt  this  tnak  b  the  n%hl  tine  when 
all  the  workoMO  wtro  akioni* 

What  became  of  the  plates  ofthti  vof  ume  n  not  wvlt 
known.  Mr  Alexander  Tillochtf'j  if  -  rious  editor  of 
the  PhUoiOfAical  Magazine,  mid  t  it  ^tcond  inventor 
of  the  art  of  stereotype  printing,  i  elates,  in  a  paper 
on  the  subject  in  the  tenth  volume  of  that  work, 
that  he  was  in  possession  of  one  of  them.  "  This 
pinte,"  says  bc^  "  I  first  tow  in  the  hands  of  the  de- 
ceased  Mr  Joba  Hvntft  bookaeller,  in  the  year 
nsa,  bni  do  not  now  rseoUect  tte  wnj  in  which  ho 
ftid  tt  came  Into  hia  peascasiop.  Hnrij^,  about  • 
ycir  o^'  >,  applied  to  his  sacccfsors  in  business, 
Mcrsrs  Murray  and  Highley,  to  request,  if  the 
plate  could  be  found,  that  I  ti;  ^I  t  ti>'  iliotv(  1  to 
take  aoBo  impitaaioos  of  it,  tbey  very  puluely  insist- 


ed «n  aeeeptuoe  of  wbii  they  had  laad  Ibr  Ma^. 
jean  at  a  flat  weight  to  Imr  npon  papers  at  the  end  ^-^'^ 
of  the  deik."  ( I'hilotophuttt  Moganne,  Vol.  X.  p. 
27s.)  Philip  Denis  Pii  r.  r  s  ,-1  inj-enioua  printer  of 
Versailles,  had,  along  wiiii  a  copy  of  the  book,  the 
plate  of  pa^^e  4+,  so  early  as  1773.  Its  size,  ap- 
pearance. Sec.  is  minutely  described  in  the  first  me- 
moir of  M.  Camus  {Mim.  dt  flmt.  Tom.  H  I.  p.  448) ; 
and  Pierrea,  we  are  gi?en  to  und«r«taod,  made  many 


fruitkaa  attempt*  to 


mpu  to  aieeooer  the  bode  bf  win 
it  waa  pffadaced. 

Some  foan  afterward*  anolbcr  work,  which  b  lew 
known,  was  undertaken  and  finished  by  Mr  Ged. 
This  was  The  Life  if  God  in  the  Soul  0/  Man,  in  a 
smali  s  i  t pot  )2mo.  The  imprint  of  this  i  '.tiu 
voli^iiuc,  wiiich  iS  us  well  executed  as  books  were 
generally  ot  the  time,  is,  "  Newcastle :  Printed  and 
sold  by  John  White,  from  plates  made  by  William 
Ged,  goldsmith  in  EdlDburgh,  17iS."  Mr  Tillodi 
waa  in  poateaaioa  of  a  npy  of  tbi*  tolnmo  ;  and  iit 
tlm  PAwMfplml  Afa^mm*  baa  given  an  tmprcwlon 

iif  Ms  own 
h.  arjd  Roman 


of  a  page  of  Ged's  Sailunt,  and  speciir- 
and  Mr  F<hilit's  stereotype, 


in  Circi 


letter      f  V  ;  !  X. 


112.) 


William  Ged  died  at  Edinburgh,  in  but  indiffiereut 
circumstances,  on  the  I9th  of  October  1749,  aAer 
having  invented,  and  dedicated  the  greater  part 
of  his  life  to  the  improvement  of  an  art  from  which 
neither  be  nor  hia  famalj  were  dettiocd  to  laoeivo 
any  benefit.  From  iho  iMtfaBOBy  of  hli  da^ghler, 
boweterj  it  Wpean  that  advantageooa  terma  bad 
been  repeatedly  olicred  to  Mm  if  be  would  remove  to 
Holland,  or  sell  liii*  Invention  to  the  printers  of  that 
country ;  but  that  he  uniformly  rejected  offers,  the 
acci  [iiunce  of  which  would  have  had  the  effect  of 
giving  an  advantage  to  strangers  over  the  artists  of 
his  own  country.    {Mevtoin  vf  W.  Ged,  p.  26.) 
His  son,  James  Ged,  whom  the  disappoiutments  of 
the  family  had  induced  to  join  ihe  rebel  army  la 
1745.  waa  aeinod  at  Caiiiila  and  GOOdomBed  ;  hot 
through  the  intcreft  of  aome  of  bN  fMierli  frfends, 
was  pardoned  and  liberated  in  17  J*-'    Notw  ithstand* 
ing  the  ill  success  his  father  had  u.tl  with,  he 
published  proposals  for  reviving  stereotype  print- 
ing, dated  at  Londop,  29th  May  1751  ;  butthese pro- 
posals having  met  with  but  little  encouragement,  he 
svent  to  Jamaica,  where  he  died  in  I767.  Hi* 
JOOoger  brother,  William  Gcd,  had  previously  t9* 
moved  to  the  same  ialaod,  when  he  died  tlie  year 
after  Ms  departure  fram  Snolaad;  and  the  Mmm  of 
Ged  aodtlieart  afataitoqijm  iudf  waa  toon  forgotten. 

Fifty  years  after  the  invention  stereotype  by 
Mr  Gl  !,  N?r  rilluch  was  kd  to  a  similar  discovery, 
wiihoui  having,  at  the  tiire,  any  knowledge  whatever 
that  another  had  preceded  him  in  the  invention. 
"  The  knowledge  of  this  fact)''  says  Mr  Tilloch,  "lee» 
sened  the  value  of  tlic  discovery  so  much  in  my  cati- 
roation,  that  I  felt  but  little  anxiety  to  be  known  M  a 
second  inventor;  and,  but  for  the  persevering  at> 
tempts  of  othera  to  deprivo  Ged  of  tho  Ame  hi*  bm« 
mory  so  justly  merits,  and  wbieli  be  dearh^  earned, 
I  might  still  have  reiaained  silent.**  (FUmltpUeai 
Moeaziiie,  Vol.  X.  p  «68.) 

Mr  Tilloch  havnn;  ci m  inunii  uti-d  his  ideas  Upoo 

the  anbrject  to  Mr  Foulis,  printer  to  Uie  Umvcrsity  of 
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Giugow,  where  he  th«n  raided,  that  gratieeDan  fur* 
luibd  bim  with  •  nags  of  tjpM  iwdjr  Mt  op  for  kn 
fini  esperiment.  The  nieoeai  «r  this  trial  indaoed 


Mr  Tillocb  to  make  others ;  and  after  oamberleu 
experienenU,  in  which  he  was  a?-si»ted  by  Mr  Foulii, 
he  was  at  length  able  to  produce  plates,  the  inipres- 
•ions  of  which  could  not  be  dlMioguwhed  from  those 
taken  from  the  type*  from  which  they  were  caat. 

Mr  Tillpch  and  Mr  Foidii,  who,  as  a  practical 
printer,  um  tli  the  aidvaiMigw  which  the  art  pn»- 
miied,  now  agreed  to  prosecute  the  busiocn  to* 
sether,  and,  if  poasibic,  to  bring  it  to  peifeotiOD. 
Id  the  incaii  time  they  accidentally  learnt,  that  the 
art  had  been  practised  many  years  before  by  Mr 
Ged;  and  a  biographical  tneuiuir  of  that  ingenious 
man  liaviog  beeu  published  soon  after  (iti  ilHl}  by 
Mr  Nichols,  they  discovered  that  perseverance  in 
IIm  plan  might  be  attended  with  difficulties  which, 
till  uiei^  thaj  bad  never  coalenplatad.  Not  with, 
atandiog,  homvcr,  of  the  oppositioa  which  tbtf 
were  thus  led  to  eipeet  from  prejudice  and  igno* 
ranee,  Mr  Tilloch  and  Mr  Foulis  persevered  in  their 
object,  and  took  out  patents  for  Enyland  aiid  Scot- 
land, dated  Utti  M  ly  1 7 S4,  to  secure  to  themselves, 
for  the  ujuai  tcrtu^  the  benefits  of  an  invention  which 
they  considered  as  much  their  OVD  m  if  MNbbg 
•inihir  had  been  pnctiaed  befofC* 

Neither  the  ingeonitj  of  Mr  Tilfaicb;  nor  die 
public  spirit  of  Mr  Foulie,  mr^  hovawr*  mranled} 
for,  owing  to  circumstancet  of  aprirate  nature,  and 
after  printing  a  few  volumes  in  thi»  way,  the  business 
wiu  Iftid  aside  for  a  time;  and  Mr  Tiliocli's  ri'moval 
to  London,  and  other  avocations,  prevented  its  being 
again  resumed.  The  prcjudice«  of  the  booksellen, 
were  so  strong  against  books  printed  in  tfai^ 
that  what  Toiumea  Meaara  Tillocb  and 
i  had  eonpletcd  wereaold  to  dw  trade  without 
any  intimation  of  their  bdng  printed  out  of  the 
common  way.  Their  first  att^npu  were  confined  to 
trifling  popular  books,  such  as  The  Seven  Champions 
0/  Christendom,  The  Txvetve  Catart,  Stc.  and  a 
cheap  ctlition  of  2  'j:  i'l  .^!omi/  of  Iluninn  Life.  \ 
Greeit  volume,  however,  Xeoophon's  Aiiabasu,  was 
printed  in  i783:  and  they  had  prepared  plates  for 
aemnd  auaU  rohuaea  of  the  Engiiw  poets,  which, 
however,  ware  n«fer  pat  to  pten  (Phiiosophieat 
Magazine,  Vol.  X.  p.  275.) 

The  art  of  stereotype  printing  was  thtis  twice  in* 
vented  and  practised  in  IJritain,  by  natives  of  Scot- 
land, prior  lo  any  tiling  of  the  some  kind  being  au 
tempted,  or  brought  to  the  aaMC  perfeclioo,  U  any 
other  coimtry  of  Europe. 

In  the  year  1784  Francis  Ignatiut-Joscph  Hoii- 
ntann,  a  native  of  Alaaoa»  eatabHahed  himeeir  in 
Tkmee  a»  sprinter  of  a  Meveaqrpe  journal,  and  «n 
hnprover  of  the  art ;  bnt,  from  the  teetimonjr  of  M. 
Ounoi,  it  would  appear  that  he  was  in  the  know- 
ledge of  what  Ged  had  previni  Iv  i!nne,  and  perhaps 
also  kneW'Of  the  patent  and  productions  of  Mc$-'irs 
Tiiloch  and  Foulis.  HofToiacn's  process  is  thus  de- 
acribed  by  himself:  "  A  page  set  up  witli  movc« 
able  ^pe*  in  the  usual  manner,  serves  to  make  an 
ioipKanoD  m  a  aoft  At  eaith  nixed  with  plaater,  and 
 ^  yjHi  ^  gjlgl^ium  poale»  formed  of  ann  aiid 


in  whidi  a  eOMporitioo  of  lead,  pewter,  and  bismuth, 
when  pressed  in  «t  die  aameai  of  cooling  gave  n^ 
solid  page,  which  bore  in  rdief  the  ohaiacieie  ibat 

had  served  to  form  the  matrix." 

By  this  process  Hoflmann  printed  many  leaves  of 
his  Pohjiypf  Journal  ;  and  the  work  endlled  Let  Re» 
ckerche*  HiUortt/ue*  *ur  Maurej  by  De  Ch€nier, 
in  3  vols.  8vo,  which  appeared  in  ITS?-  Hoffmann 
and  hia  son  had  also  procured,  in  1785,  an  exteniive 
pfMlegefor  their  new  mode  of  printing,  and  some  iia> 
praveroenu  which  tbej  had  made  in  the  art  of  as* 
graving :  but  by  a  new  order  of  coundl,  is,  Niivem« 
her  1787,  the  establishtnent  was  SBppreMed.  (MAn. 
He  FIntt.  Tom.  111.  p.  460.) 

Hoffmann,  tliu.s  deprived  of  his  printing  f  ffic  c  -Atm- 
ingly  from  having  lent  his  art  to  the  fabricauon  of 
pronibitcd  books),  turned  his  ingenuity  to  devise 
some  method  which  should  facilitate  the  ordinanf 
mode  of  printing.  He  began  with  forming  two  kjwb 
of  pmcbea  to  stany  the  ebaraeler*  in  his  mairieeai 
thefiiitof  single  letten  fai  the  ordmary  mode,  and  (be 
second  of  the  same  letters  conibined  inti:  ■,,  11  ititt  5  of 
most  frequent  occurrence  in  the  French  iiin^-  j^.  r:  j 
such  as  ail,  ttrc,  turs,  meiit,  &c,  HoffnjLi:,ri  iiu>« 
nominated  this  invention  the  Logotype  art.  Oy  this 
combination  the  cn.ce  for  the  types  consisted  of  no 
leu  than  370  boxes.  He  publLshcd  a  " 
^  subject  in  179S;  sod  in  the  same  year  { 


•  patent  for  hia  bventioo  iiir  the  period  of  15  fCMlb 
Hoffmann  does  not  seen  to  have  been  aware  that  lo- 
gotype had  been  proposed  by  Hccry  Johnson  in 
1778  ;  and  iu  Fiance  the  same  plan  is  said  to  have 
been  invented  by  a  lady  in  177  (See  ill 
LoGOGRApnT  in  the  Encydopatdia.) 

Tlie  proceedings  of  Hoffinaui  attneled 
able  notice  in  nance;  and  sonw  ■omben  of  Ua 
Poly  type  JvunuA  having  fallen  Itto  the  handb  of  Jo> 
sepb  Carez,  a  printer  at  Tou),  he  was  struck  with 
the  advantages  which  it  presented,  and  in  1785  be- 
gan his  operations.  His  first  idea  wa.M,  to  take  off  the 
imprminn  of  the  moveuhlc  types  in  plaster ;  but  he  af- 
terwardsadopted  the  plan  of  impressing  the  page  in  me* 
tai  while  at  a  certain  heat;  and  this  impression  served 
him  a*  a  mould  for  casthig  witli  accuracj  Iho  te^l- 
miie  of  tho  original  pafisw  In  17i6  Caics  CMoMed 
by  this  prooew  an  edition  of  a  drardi  beaik  ia  two 
large  vols.  8vo,  of  more  than  a  thoiuand  pages  each, 
twenty  volumes  of  other  descriptions,  and  afierwarda 
a  BtUc  in  nonpareil  characters,  the  execution  of 
whicli  »s  indeed  very  creditable  to  his  ingenuity. 
{Mem.  del'IuU.  Tom.  III.  p.  4-(57.) 

Other  individuals,  whom  the  attempts  of  Uodinaon 
excited  to  experiment,  also  made  new  disooveriia  in 
tlie  art,  or  improved  thuse  alteady  known;  and  all 
the  departments  of  printing  were  afterwards  uBprov> 
ed  by  the  artists  called  in  to  assist  in  the  manu&c- 
tureof  Asiignatsnx  the  perio<l  of  the  French  Revolu- 
tion, who  were  prompted  to  exertion,  as  M.  Camus 
expresses  it,  "  by  a  power  which  nothing  could  re- 
sist." .^mong  the  artists  who  assisted  in  the  fabrica- 
tion of  Assignats,  Finnin  and  Henry  Didot,  Loots 
Eiicnne  Hcrhan,  and  NioelM  Mario  Gatieaux,  se- 
verally obtained  patenu  for  diflweat  nediflcBtiaaoof 
alarootype  prlnting^  in  the  ^nr  IT^Bb 


PRINTING. 


Printing,  hit  mode  of  stcreotrping  seems  to  have  been  parti- 
■  cularly  ingenioui*  He  invenU'd  moveable  ifpen,  in 
which  the  letters,  in  plactof"l>cii)>t  in  relief,  wtrc  mnk 
(en  cteux) ;  and  by  merely  setting  up  thuhc  types, 
or  rather  matrices,  which  were  of  copper,  he  was  eu- 
•Wed  to  produce  from  tiiem  direelly  a  stereotype 
piato,  vHfaoat  the  neoaaailj  of  an  iotemediaie 
moulding.  Herhan  printed  spedaMW  of  tliia  mode 
of  stereotyping  by  moveable  mairleaa  of  copper, 

which  arc  extremely  pretty.  One  il  iOMttOd  W^tbe 
Memoirt  of  the  Imlituie,  Vtil.  III.  510. 

M.  Poterat,  many  years  afterwards,  with  a  view  to 
avoid  the  difficulty  and  expencc  of  composing  with 
.  notrices,  suggested  a  plan  by  which  the  matrix  of 
o^per  is  soldered  to  the  bottom  of  the  typee,  which 
bear  the  characMit  in  relief.  But  to»  plan  U 
MtMiM  with  ao  expaMS  wbkli  aunc  tbas  ceoMar* 
balaneai  die  pre|MiMdad«aiitaget. 

Soon  after  their  patents  were  obtained,  Pierre  Dt- 
dot,  the  cider,  Firmin  Didot,  his  brother,  and  hmw 
Etiennc  flerbao,  issued  a  profpcctus  fur  printing 
works  in  stereotype.  An  edition  of  V  irgil  in  Ifimo 
was  published  in  the  year  1798;  and  io  spite  of  tl;<j 
daaours  of  those  interested  in  opposing  tiie  scheme, 
ItodrWi  and  successively  afterwards  many  splendid 
wovh^,  wero  giton  to  the  world,  by  which  these  indivi- 
dutb  b«««  rendewd  tbeir  nanea.  celebrated  as  im- 
nravers  of  the  ait  of  prfntiag.  (JiAa.  d»  flmtt.  Tom. 

III.  p.  502.) 

M.  Camus  thus  describes  the  mode  ofstrrri  tvju  l; 
practised  by  Didot  and  Herhan  ;  onlyconteaJingtiiu 
composition  of  the  metal  of  wliicK  the  types  used 
in  stereotyping  were  formed,  and  that  of  the  metal 
which  formed  the  mould. 

The  types  are  cast  in  the  ordinaij  Biode,  but  of 
metal  of  a  particular  compositioa,  and  sufficiently 
bard  to  bear  witboitt  tnjwy  the  pressure  required  to 
•tanp'the  netal  matrix.  After  the  page  is  composed, 
it  is  enclosed  in  a  steel  box,  where  u  is  crnivK  ,ed 
on  all  »ides,  and  the  surface  made  accurately  plane. 
The  page  thu.s  disposed  serves  for  a  punch.  The 
metal  plate  intended  tor  the  matrix  has  two  essen- 
tial qualities,  that  of  being  able  to  receive  a  pure  and 
diatinct  impression,  and  that  of  not  being  subject  to 
any  alteration,  or  commencing  AllleB,  when  by  the 
action  of  •  presa  it  it  brought  inio  contact  witb  the 
baMed  netaL  The  punch,  or  page  of  mbveaUe 
tjfta,  \$  now  placed  above  the  matrix,  and  an  equal 
pfeirare  is  made  upon  ft  by  a  machine,  in  some  re- 
spects resembling  that  used  in  giving  the  impress  to 
coin.  The  matrix  is  afterwards  fixed  in  a  frame,  and 
is  ready  for  the  ni;xt  operation,  which  the  French 
founders  consider  as  one  of  the  most  ewentiai  in  the 
process.  A  tabic  firmly  fixed  to  the  ground  is  pro- 
vided, and  M  on*  aide  of  tbia  table  two  pieoaa  of 
wood  of  eoRvealcal  bdgbt  are  fixed,  witb  a  vertkd 
groove  or  canal.  A  piece  of  wood  furnished  witb  a 
tongue,  or  feather,  is  formed  to  rtm  in  Utese  grooves, 
»o  disposed  ai  in  .iLt  in  the  manner  of  the  ram- 
mer used  in  sinking  piles.  At  the  lower  part  of  this 
pieea  of  wood,  peipandicnlar  toiia  naja,  iafiiad  n 


screw,  and  the  box  or  frame  which  coutaini  the  ma-  I'rinting. 
irix  has  in  its  back  a  icmulc  screw  to  correspond. 
The  matrix  is  thu^  scrcvred  iirmly  to  the  mass  uf 
wood,  or  rammer,  with  itn  tace  downwsrds.  A  drawer 
or  tray  of  thicic  paper,  or  card,  is  now  placed  on  the 
table  below  the  descending  matrix.    Tlkii  trayi«fili« 
ed  with  melted  type  metal,  and  when  tba  natal  la  at 
the  point  of  congelation,  a  peg  disengages  the  »— n~ 
ner,  which  fiilb  widi  ita  weight  upon  the  meul,  which 
COpgeab  at  the  same  moment.    The  matriy.  i>  n  .. 
dnengaged  from  the  stereotype  page  by  the  biaide  of 
a  Icoife,  and  the  operation  k  completed  if  all  the  parts 
of  the  process  liave  been  well  executed.  *  The  ram- 
mer is  raided  by  a  liuncUe  ;  and  a  thin  slip  of  copper 
or  bnus  round  (he  matrix  regulates  the  ihi«i»«ftt  of 
the  plate.    (Mem.  it  titM.  Tcm.  tIL  a.  dfif,  d^fl^ 
and  505,  206.) 

Previous  to  thia  period,  it  may  be  nentieaed,  tbat 
Firmio  Didot  in  1796  prepared  an  edition  of  the  Lo- 
j^arithmie  TMes  of  Callet,  much  in  the  manner  of 
Vonder  MeyV  HihU-.  The  displaeement  of  a  figure 
ill  workti  of  this  kind,  from  causes  well  known  to 
[  11!  tcrf,  o.'ten  occasions  a  serious  error;  aitd,  with  a 
view  to  prevent  similar  accidenu,  after  the  pages 
were  composed  in  the  usual  manner,  and  finally 
corrected,  the  form  of  type*  was  soldoed  at  the 
bottom,  by  which  all  chance  of  a  figtire  being  die* 
niaood  was  completely  pnmntad.  (dMa.  it  Nmt, 
Ton.  III.  p.  5oy.) 

Towards  the  end  of  the  year  1798,  M.  Boovier, 
uUo  one  of  the  arti&ts  who  were  engaged  in  the  fa- 
brication of  Assif;nats,  stereotyped  wiili  considerable 
success,  by  a  process  di&:reui  tram  ttiat  of  Didot 
and  Herhan.  The  metal  of  his  plate  was  copper, 
and  his  mould  was  formed  of  aniUaoeoaa  earth.  M. 
Camus  has  gives  a  specimen  ofn  pogo  cait  fai  tUa 
way,  wbicb,  bowow,  dnea  not  aoen  ao  pcarfect  as 
thoae  fiibrieated  by  ibe  otber  pracei*.   M.  Bouvier, 

ill  extending  his  invention,  applied  il  tn  ma:  y  other 
purpose*,  one  of  which  wu■^  adapting  it  lo  Luu  prmt- 
mg  of  music.    (Mi'vi.  tic  I'lmt.  I'om.  HI.  p.  50'J.) 

The  siicccMi  of  tliti  i'rviidi  printers  in  atensotype 
printing  naturally  excited  the  attention  of  their  bre- 
thren in  England ;  and  the  next  attempt  to  introduce 
the  art  into  England  was  happily  more  succeuful 
tbantboaa  which  had  beait  previously  nude.  Abonfe 
dw  yaar  180O  Mr  WDaon,  a  rcspcctublc  printer  bk 
London,  auMod  with  the  late  Earl  of  Stanhope, 
wboae  love  for  the  mechanical  arts  is  well  known,  for 
the  purpose  of  bringing  thi,  mode  of  printing  into 
gmeral  practice,  llis  Lordship  is  said  to  have  re- 
ceived his  first  instructions  in  the  formation  oJ"  stereo- 
type plates  from  Mr  TiUocli,  the  second  inventor,  and 
haid  afterwards- the  personal  attendance  of  Mr  Foults 
for  nan  nontfaa  at  his  seal  at  Chevmlog^  wben  bia 
Lndab^  waa  inltfaitad  bi  tba  ptactieaTpttt  of  dw 

After  nearly  two  years  spent  in  maturing  the  dli* 

fcrrnt  processes  Connected  with  Lrniion,  Mr 

Wdsoa  oiinounced  to  his  friends  that  tbu  ingenuity 
of  Bail  Stabopa  bad 


*  Thli  operation  is  termed  dkkagtt  firon  ttUmTf  a  void  sigoiQri^g  to  nako  fidi  perpeodiailarly,  q«h3k^ 
ly,  «nd  widS  force,  a  matrix  upon  a  nMMl  te  IbdM, 
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vmj  difficoUj/— that  the  varioot  procenes  ha 
NOOBUived  u  to  combine  th«  molt  beMttifal 


) had  been 
sioipli- 

iitf  with  the  mart  dotaablft  ecoaoonrr-Md  that  tin 
piAlic  might  look  forwird  to  the  pMfed  when,  'bj  the 

application  of  this  art  to  the  manufacture  of  books, 
the  prices  of  all  standard  works  would  be  reduced  at 
least  thirty,  and  in  many  cases  forty  per  cent 

in  the  year  1804  Mr  Wilson  offered,  upon  certain 
tenns,  the  art  of  printing  in  stereotype  to  the  Uni- 
vcniljy  of  Cambridge,  for  lhatr  adoption  ia  tfae  pint- 
tag  «f  AMff,  iMmiaUt  and  Pra^  Bookti  but 
aome  difibrencea  between  the  ayitdica  and  the  printer 
oceasiooed  the  contract  to  be  disaolved.  The  plan, 
however,  has  been  since  adopted  both  at  this  untver- 
aity  and  that  of  Oxford  ;  and  thousands  of  Bibfet, 
Sec.  are  annually  issued  from  ihcir  presses  printed  in 
itereotypc.  The  art  has  aJ»o  been  gradually  diffus- 
ad(  not  only  in  the  capital,  but  in  other  cities  of  the 
Ij^gdom ;  and  it  waa  carried  on  to  aone  esleut  ia 
Bdfebnrgb  by  lala  Mr  Charica  fllawarl^  printer 
to  tbe  Univeraitj,  ia  the  printing  of  scbool-boob, 
tor  which,  as  inauring  greater  accuracy  than  tbe 

OOmiTJOii  m(i;lc  ,  ]'.  [:■■  utiiii  .rab!  v  a<!aptcd. 

Tbe  mode  of  casting  Htt-ri.utjpe  is  sufficiently  iim* 
pie.  A  page  of  any  work  proposed  to  be  stereotyp- 
ed is  aet  up  in  tbe  usual  manner,  with  the  ordinary 
BMveable  typea.  Froai  this  page,  when  corrected,  a 
nooM  ia  puilcri  the  baaia  m  which  ia  gypaum,  ia 
taken  off,  and  freoi  tlua  aietdd  aa  faDpreaaim  ia  eaat 
in  the  ordinary  type  metal,  from  which  the  printing 
is  made.  Of  course,  tlie  whole  of  a  work  to  be  ste- 
recKyped  is  set  up  by  the  compositor  in  distinct  pa^t-s, 
from  which  casts  are  fortued ;  aod  from  these  casts 
platea  are  procured  from  which  impressions  may  be 
avde,  exactly  tbe  same  in  every  particular  aa  that 
ftaW  dte  moToabie  types  originally  set  up.  A 


perfect  pdiab  in  tbe  pkte  to  be  eaat  i 
followiag  simple  expediaat  baa  bean  recommended^ 
aa  folly  answering  ibia  parpeae    A  Maaii^r  of  oea- 
BMm  whiting  ia  diHolred  ia  a  tab  of  dean  water,  and 


•Ijrpe  plate  ia»  tberefore*  aolhiaK 
a  fhe-nmiie  of  tlie  pa|^  Ainb  wbidi  it  was  taken ; 

but  the  advantage  in  point  of  expence  is,  thnt  a 
plate  of  stereotype  does  not  require  to  be  more 
than  the  seventh  or  eighth  paft  Of  tbo  tbickaaai  OT 
height  of  the  ordinary  typea. 

In  tbe  selectxoa  of  a  proper  substance  for  the 
Boulda,  and  the  managemeetof  tlie  caatio^the  auo> 
cesa  of  tbe  operation  chiefty  oenriMa.  The  head  aod 
tail  piecea  or  tba  older  pnaters  were  chiefly  cail  in 
BMnuda  romed  of  dl^  or  land  ;  Ged,  Tillocb,  and 
after  them  Hoffmann,  tued  a  composition,  of  which 
plaster  of  I'aris  was  the  chief  ingredient ;  while  Uer- 
Ijaii,  DiJoL,  r\iruz,  aniJ  others,  procured  thfir  moi_;ld 
In  impressing  the  typea  in  a  soft  metal,  or  metal  in 
tba  aot  of  congelation.  The  substance  required  for 
^ia  purpose  must  be  of  a  nature  so  delicate  whan  aoA* 
as  to  be  capable  of  receiving  an  iropi  miIbb  fiou  die 
ioaat  linaa^  and  when  dry,  must  be  capable  of  bear- 
htg  without  injury  the  action  of  the  melted  metaU 
CvpiCio  or  i:!a:',er  (jf  Paris,  when  finely  jjulvuriz- 
eii,  ami  ni!M  il  wjtij  water,  soon  becomes  hard,  and 
will  also  btar  ;;n  y  degree  of  heat.  But  gypsum  con- 
tracts when  exposed  to  beat,  and  is  liable  to  warp ; 
it  ia  also  difficult  to  expel  tbe  air  and  moisture  which 
it  abaoibs  and  retaiaa*  The  detJecta  of  the  phuter 
•f  Faria  are,  tberefere,  to  be  eouateracted  bjr  eoan- 
nonading  it  with  other  substances  leas  absorl>ent; 
iat  wbaimr  be  added,  must  be  capable  of  lecetT- 


made  nearly  of  the  couiistence  of  what  is  generally 
used  in  white-washing.  The  plaster  is  mixed  with 
this  solution,  which  makes  it  contract  but  little  from 
the  heat,  and  renders  it  less  liable  to  crack  than 
when  the  plaster  is  employed  alone. 

In  making  the  moala  for  tbe  page  to  bo  eaat,  a 
frame  of  cast^nm  ia  prepared*  nearly  half  an  iaeh 
wider  aod  laraer  than  the  pege  or  page<  pwffeaad 
to  be  east,  and  nearly  an  inch  deep.  ' Inia  frame  d^ 
termines  the  thickness  anJ  -t^l■:l^lh  of  the  mould. 
Four  cubic  pieces  of  met«i  are  nwiv  ttijuired,  the 
height  of  which  should  be  exactly  four-fifths  of  tbe 
beigfat  of  tbe  types ;  as  on  tbe  height  of  these  tbe 
ftl«aaia  of  tbe  stcrcotyfc  plate  depends.  The 

p^or  p^gaa,  wedged  iipaa  aanal  in  the  chaaea  or 
iron  ftanaa  eonmienly  aaed.  are  aow  to  bo  laid  i 


on  the  motilding  table,  and  in  the  openings 


corners  of  tbo  page  are  j^ed  the  four  ptecee  of 
metal,  on  wbidi  ibo  iioB  fraaM  raiia  wban  laid  avar 

the  page. 

To  prevent  the  adhesion  of  the  plaster  to  tlie  types 
it  is  necessary  to  oil  over  the  surface  of  tbe  page 
with  a  soft  brnsb.  Then  a  quantity  of  the  white- 
wash is  taken  Into  a  wooden  binwl,  and  aa  mwcb  iai^ 
ly  powdered  gypsum  added  to  it  aa  win  make  it  lb* 
to  a  thin  plaster.  When  reduced  to  an  equal  con- 
sistence, it  is  applied  to  the  face  of  the  types  with  a 
painter's  brush,  so  as  t  i  e\civ  cavity;  and  the  re- 
naaioder  ia  then  poured  in  so  as  to  fill  the  frame. 
When  beginning  to  harden,  the  superfluous  plaa- 
ter  is  struck  oS'  with  a  straight  metal  ruk^  to 
amooth  the  back  of  tbe  mould ;  and  when  sufficieallf 
««MiiJM«ita<i  thn  wMml^i  ia  aanaialad  fram  naaOk 
and  dried  m  a«  oven. 

The  mould  properly  formed,  t^r-  nv^t  pmrrBt 
is  the  ca«ting  of  the  plate.  For  tiiii  parptiisc,  iLo 
dried  mould  is  put  in  a  pan  about  two  inches  deep 
with  the  face  upwards,  and  a  small  moveable  screw 
is  plaaad  at  eadi  side  or  end  of  tbe  pan,  to  fix  (be 
frame  wbich  ooataiBa  the  mould.  Tbe  fluid  metal 
<wbidt  b  of  tha  wbm  oonpositioa  aa  that  used  for 
ordinary  types)  la  aow  applied  to  tbe  mould  ia  the 
pan,  and  carried  to  the  oven,  in  which  it  ahoald  re- 
main from  one  to  two  hours,  to  acquire  uri  i  ijunl  do 
grce  of  heat  ;  for,  on  the  principle  of  equal  tempera- 
ture between  the  metal  and  moulds.,  the  success  of 
the  operation  materially  depends ;  and  unless  tbe 
oven  M  kept  aufficiently  warm  to  raise  the  tcrof 
tare  aftfae  BOiild  to  that  of  tbe  fluid  aaetalL  .tka  i 

After  the  plate  has  been  cast,  little  imperfiictioina 

arefrequentlydiscovercd ;  such  as  that  of  the  top  of  tbe 

cor  siaiilttr  Ivltcr'.^  liavir:,L:  htL-.i   full   of  duStwhcQ 

the  mould  was  tiikeri.  1  he  workman  now  takes  the 
plate,  and  after  clearing  it  of  all  superfluous  metal, 
pulls  a  proof,  marks  the  defects,  and  proceeds  to 
moke  the  requisite  alterationa.  If  any  letter  or 
word  chance  to  bo  daaagod  in  tbe  ooune  of  tba 
operation,  it  h  cut'  eitf,  and  a  tetter  or  werif  fMB 
mriK  iifile  t\\'<:-i  ■■<f  thv  K.ime  size,  cut  Ifi  the  propfr 
depth,  u  loserted  la  lU  place.    When  iha  u  dooe, 

tha  plain  ii  taadj  fl»  iba  pi«H,  Tba 


.  ij  .L..-^  i.y  Google 


ranged  opw  ifoaim  aod 

'  of  Itra-ts  unii  a  Ecrew. 

Soch  m  ti  e  i>rucLi.  of  <it<  rcotyping,  as  tuuallj 
practised  ;  ajul  vch  l^.  I'.i  ar nuury,  that  plates  may 
be  oatt  from  copperplates  as  perfect  a*  Um  encrav- 
,  itself.  Wood  cuu  and  oraamenti  of  MirjF  Wad 
muf  be  oaat  ia  the  mom  ■anaer. 

A  pMeel  he  |Nt«daeliiff  ateveo^pe  plates,  in  • 
MBMT  diff^ent  from  that  now  described,  wee 
fiented  to  Mr  Aagustos  Applegaih,  of  Soirejr,  print* 
cr,  invApril  1818.  Mr  Applegalb's  pUn,  however, 
j«  BO  similar  to  the  process  of  Didot  and  Herban, 
that  it  is  not  ncces»ary  to  describe  it.  Both  his 
OMuld  and  plates  arc  procured  by  an  impress  on  tim 
Miriflllid  metal  in  the  act  of  coti^clation,  in  the  mao' 
Mr  originally  practised  by  the  1-reacli  priutert ;  and 
the  instrument  he  has  inveDted  for  stainping  the  im> 
Ml  onion  is  the  earn  in  prineqtki,  though  a  little  dif< 
ftunt  ia  fbfin,  M  the  onele  er  Maaaping-madiine  of 
oar  oontioenul  neighbours.  {Repeiiarf  ^ Art$,Y9L 
XXXVI.  Second  Series,  p.  69.) 

As  connected  with  stereotype  prii  tiL it  n.ay  be 
mentioned  that  Mr  T.C  Hansard  ot  I .  [  il  n  i  ,  .  i  ir- 
ttd  a  patent,  dated  thelst  November  i  -  i  7  i  r  a  i[  <  c:t  6 
of  stereotype  plate  risers,  with  holdtosts  or  claws, 
which  are  fbnned  of  metal,  are  moveabke,  and  easily 
M^pled  te  enr  eiee  af  platea  or  foia»-  These  j>lete 
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apMDhUk  the phtaevnegenerallT  fixed.  (RnMr- 

torfe/AiU.  VoL  XXXIII.  Second  Series  r  ^  '•)  ' 
The  advantages  of  stereotype  printinp  art  ,  eaving 
in  [limit  rif  t'Xiiriiee,  and  security  apaiii^r  t v ; 1 1 >graphi- 
cai  errors,  iur  wiiflss  in  preat  and  general  demand, 
such  at  the  Greek  and  Rciman  classics,  standard 
books  in  foreign  languages.  Bibles,  Prayer  Books. 
School-Books,  Sec  the  saving  in  stereotyping  is  con* 
iiderable.  The  expenoe  af  feiNHsad  in. 
successive  editions  it  theieby  aawed  t  tad  the  addi« 
tional  capital  expended  in  preparing  the  plates  it,  per- 
haps,  more  than  compensated  by  tbe  facility  with  which 
srj;j!I  ijdi'iurisof  works  can  be  printti.I  «iilioui  lay- 
11 1^;  a  i  Ju  a  nock  of  paper  in  warehouses  to  meet  the 
L-r ail  1  il  sale.  But  it  is  only  in  works  of  this  descrip- 
tion that  stereotype  can  be  profitably  employed  For 
works  of  living  authors,  successively  improved  by 
corrections  and  additieoi,  atanetype  ptiatiiig  wqotle 
unsuitable.  Mr  Wilsea»  di«  aaa^tor  af  Laid  mm- 
hope^  ia  exieading  the  araeltee  af  the  art  in  Eog- 
huBO,  Mated,  that  the  probable  saving  by  stereotype 
to  thf  public  ini|_rh,t  hi'  from  '25  10  W  per  cent,  i  but 
whatuvLT  may  lii'  tin:  a i.i ^'a ijtancs  in  point  of  expence, 
iis  tiiiTit  111  |i<ii:it  c:  accuracy  is  unquestionable. 
Dicuooanea,  cks^ics,  work*  on  arithmetic  and  mi^ 
tliematics,  once  made  accurate^  BUy  for  ever  be  kefit 
ao  with  but  little  cheoce  afemar.  a>) 


DESCRIPTION  OJF  THE  PLATES.  • 


Fic:  1.  Plate  CXI.  represents  aside  elevation  of 
Ui*  iaif  rtHtd  Stanhope  Preu  ;  fig.  2,  a  front  view, 
and  fig-  ?>,  an  liorizontal  plan  ;  the  same  letters  of  re- 
f»ent;e  bciug  iiscd  upon  all  the  figure*.  A  A  shows 
a  strong  ca*t-iron  frame  of  the  torm  represented  in 
fig.  8.  This  frame  as  screwed  down  upon  a  piece  of 
timber  B,  which  has  another  timber  C  morticed  bto 
il  M  ligbA  uidei^  fenaisi^  a  T  frame,  to  serve  m  a 
haa*  or  Um  wbole  pnn.  D  D  represent  two  horU 
aootal  rails,  having  channda  formed  along  tbdr  u^- 
per  surfaces,  into  which  tbe  two  raits  or  ribs  upon 
the  underside  of  tbe  carriage  or  table  £  H  ar>  .lapt- 
ed  to  slide,  lite  carriage  is  put  in  motion  by  the 
action  of  the  handle  F  and  barrel  W,  which  lias 
duce  strong  straps  or  belts  passing  round  its  clr- 
•amfereDoe,  as  seen  in  fig.  2 ;  the  ends  of  the  said 
babe  being  attached  to  the  opposite  ends  of  the  car- 
rilgc.  in  the  manner  of  ordinary  printing  pwHcti 
The  laMa  E  B  ta  made  petTcatilj  flat  apon  iu  uppar 
aarface  ia  order  to  recflifa  dia  fonn  of  the  typca: 
m  represents  the  tympao,  which  is  jointed  to  tbe 
end  of  tiu.-  table  ;  it  U  composed  of  a  light  frame  of 
wrought  iron,  and  fitted  up  in  the  usual  manner. 

Toe  rails  D  D  upon  which  the  carriage  runs,  are 
secured  to  the  main  frame  A  A  by  .«crew  bulls  a  a  ; 
the  outer  extremities  of  the  rails  D  are  united  to- 
gether by  cross  bars,  and  supported  by  an  arched 
tt&m  i  apd  uprigbl  pillar  0«  tbe  foot  of  whkh  ia 
holiad  down  ta  the  ttmbar  C.  H  H  reprcwat  the 

Elaten,  which  ia  guided  in  its  perpendicular  motion 
y  a  idider,  1,  moving  between  angular  hba  fonned 


within  tbe  opening  of  tbe  main  frame,  a^  seen  in  fig. 
8.  The  upper  part  d  of  the  frame  is  considerably 
enlarged,  aud  i^  perforated  in  tbe  centre  to  re- 
ceive u  bra«i>  nut  or  female  «crew,  through  which 
llie  main  screw  of  the  press  works.  M  shows  ao  up- 
right spindle,  the  lower  end  of  which  is  formed  with 
a  pivot  adapted  to  turn  in  a  hole  at  the  top  of  the 
arch  of  the  maia  fiaoa)  tha  uppar  part  af  (ha  toka^ 
die  H  WBiha  thcauigh  a  coDar  e,  fbnaed  in  e  piece 
of  metal,  which  projects  from  the  main  frame,  and  is 
secured  by  a  screw,  as  teen  in  figs.  2  and  3.  N  re- 
presents the  handle  of  the  press:  it  is  firmly  attached 
to  the  lower  parts  of  the  spindle  M,  by  passing 
through  a  cross  hole  in  the  said  spindle,  and  hav- 
ing u  nut  on  the  opposite  side  to  keep  iiio  iu  placa, 
I  h  us,  when  the  handle  is  moved  backwards  or  fer-> 
ward*  it  turoa  tbe  spindle  M  round,  and  by  the  opa* 
lalien  af  lha  lever  O,  and  connecting  link  P,  the 
notion  ia  eaoMnunkaiad  to  lha  bmio  acrew,  by  the 
inlerTeBtlon  of  the  arm  or  lever  It  fixed  upon  the 
top  thereof.  The  platen  i?  miscd  up  and  kept  in 
contact  with  the  end  of  tht:  atri^w,  by  the  ope- 
ration of  the  balance  weight  S.  The  levels  N 
O,  aud  li,  Eg.  3,  arc  represented  in  tlie  p0si« 
tiuns  they  assume  when  at  rest;  but  tbe  dotted 
lines  will  serve  to  explain  their  positions  when  the 
power  has  been  applied  to  the  handle  N ;  tbe 
notioo  ia  that  caia  beiiu  limited  by  the  broad  part 
af  the  oooneeting  link  P  cemuig  10  bear  agaimt  a 
projecting  rib  formed  upon  the  upper  surface  of  the 
lever  O ;  at  wbidi  period  the  lever  O  and  coon ec ting 
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•  niMiBg.  link  P  will  be  nearly  m  (me  right  line,  and  oomb> 
^^v'^'  quently  cxcrtini:  a  very  groat  po»i  i  i  ii| -m  the  lever 
A  J  wliicli  bt'ing  nciirlY  a,  right  jiJi^iLi  lo  the  con- 
necting link,  is  in  a  position  (o  receivo  the  prcatt'St 
effect  from  the  power  applied  to  the  handle  N.  The 
degree  of  pressure  may  be^imreated  or  diminished 
by  cbe  openitioo  Jif  tlie  screw  p  at  the  end  of  the 
COiMiectiaf  Unlc  beinf;  disposed  so  aa  to  adnit  of 
VMjtng  the  effective  length  of  the  link. 

Mr  Parkin's  TnUn^  Appcraius. 

^  Plate  CXE.  fig.  •}•,  shows  a  side  \iew  of  the  appa- 
ratus, which  was  ohligeii  to  be  plncc-d  vertically  in 
|h«  Plate  for  srant  of  room.  Fig.  &  shows  an  hori> 
MBMl  Bbik  A  icpiMeots  a  square  frame  of  metal 
whidi  ii  BMHiMd  to  M  to  alidefFeely  bkckwaidt  and 
forwanla.  behg  guided  between  •  number  of  auaU 
rollers,  b,  the  pivnr^  of  which  turn  in  small  sund« 
ards  attached  to  a  fixed  frame  of  caU  iron,  B,  by 
screws  and  nut*  so  as  to  admit  of  raising  or  lowering 
any  one  of  the  rollers  io  order  to  niljust  the  pohition 
of  the  moving  frame.  I  sliows  ihe  inking  roller, 
which  is  made  of  elastic  composition,  being  support- 
ed upon  pivou  workina  in  abort  p»ee«  of  metal  which 
project  from  the  crouoaroof  the  moving  frame.  The 
roller  I  receives  ita  reqnistte  supply  of  ink  by  passing 
over  and  rolling  across  the  narrow  table  or  metal 
plate  T,  as  the  moving  frame  is  pushed  in  or  drawn 
out  by  its  handle  II.  The  ink  is  distributed  along  the 
surface  of  the  table  T  by  means  of  a  small  fufni*Uing 
roller  V,  being  mounted  in  a  carriage  so  as  to  be  ca- 
pable of  tolling  along  the  surface  of  the  tabic  T  in 
>  direetioa  tt  right  angles  to  the  motion  of  the 
sliding  frame  A.  The  funuibii^  nllflr  F  ia  owde  of 
the  elastic  composition,  and  recelvee  tlie  ink  open 
its  crrcumfcrcnce,  by  coming  into  contact  witli  the 
ink  boxes  or  reservoirs  1  and  "2,  situated  at  each 
end  of  the  table  T.  The  boxes  1  and  2  contain  n  sup- 
ply of  ink  which  finds  iu  way  slowly  Uirougb  a  fine 
wire  grating  forming  the  face  of  the  boxes ;  and  it 
taken  off  upon  the  oircaair«reiice  of  the  fifrnishmg 
roller  evtrf  time  chat  the  oMving  frame  is  drawn  out 
or  put  in.  The  carriage  of  Uie  finmiiblng  roller 
moves  upon  small  wheen  along  the  aarflloe  of  the 
'  lower  rail  C  of  ttic  fixed  frame,  and  the  pivots  of  the 
fumi^ing  roller  are  not  inserted  into  round  holes 
through  the  plates  of  its  carriugc,  but  hnve  the 
liberty  of  sliding  up  and  down  a  thort  disunce  io 
obloHchola;  m  that  the  circumference  of  the  roller 
■My  d  ways  aoeonmodate  itself  to  the  surface  of  the 
tdile  T,  along  whicib  it  metet ;  the  roller  being  kept 
down  sufiiciently  by  its  own  weight,  la  addition  to 
the  weight  of  several  small  meut  roller*  whfeh  are  at- 
tUBted  over  the  roller  V,  and  adapted  to  bear  upon 
it,  for  the  purpose  of  distributing  the  ink  more  ef- 
fectually upon  its  surface  as  it  turn*  round.  The 
traversing  motion  of  the  roller  ¥,  and  iu  carriage 
•  lloilg  the  table  T,  is  effected  in  the  following  man- 
aer.  Tho  ends  of  the  carriage  have  small  catgut  iinee 
attndM  to  them,  which  p«aa  over  pulleys  t  j,  ti* 
tuated  at  the  ends  of  tht  Cfon  taS  C ;  the  Oriftt 
lines  then  return  under  t1i«  rait  C  and  paia  reand 
small  horizontal  pulleys  I  I.  flxi' !  aUo  to  the  lower 
rail,  as  nhown  ia  fig.  6,  fri>:n  wiiei.t:t  they  proceed  to 
two  pulleys        one  oni  ,   "f  which  is  seen  in  the 

drawing  fig.     being  placed  dose  together  in  one 
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fitMOt  bat  8»  H  to  toni  roimd  ifiile  iadepandaat  of  ffdii^ 

each  other.  The  fraror  if  rf  n  pulleyg  m  is  screwed  to  N^v^* 
the  6xcd  frame  B,  and  tiie  caigut  Imeg  pa*&  up  and 
over  two  pulleyn  n  fixed  in  a  frame  in  the  same  man- 
ner as  the  pulleys  m.  Both  of  the  pulleys  m  are  £ccn 
in  the  plan,  5,  where  one  ot  tlie  catgut  lines 
marked  « ia  npreaentod  aa  attaeiied  directly  to  tho 
oroN  bar  «  of  the  mofing  frame  A  j  aitd  the  othor 
catgut  Ihio  J*  k  eoadueteo  over  a  pdley  which  i» 
mounted  in  a  fnnne  projecting  from  the  fiiced  eroe* 
bar  t  of  the  frame  B  :  the  line  p  tlitn  relurTj-  ^ml  is 
attached  to  the  cross  bar  e  in  the  *jinic  nuinn  r  :i* 
the  line  w.  This  ap|>aratus  is  intended  to  L  j  iix^d 
behind  the  prinltog  pre**  {m  represented  by  th^ 
dotted  lines  in  fig.  7,  Plate  CXI.),  in  such  positieo 
that  the  •titface  the  tahio  'i'  may  be  eaaotly  on  a 
lavol  wlA  dM  MffiMO  of  the  form  of  typca  to  be 
inked ;  and  so  that  the  pressman  may  take  liold  of 
the  handle  H,  and  thereby  move  tbe  frame  A  with 
its  inking  roller  I  across  the  types,  ta  apply .th«  iak 
and  prepare  them  for  printing. 

Columbian  Preit- 
A  front  view  of  this  press  is  represented  in  fig*  7* 
FUua  CXJtaodaaideeletiaitioBjBfigwS.  AAaSam 
the Maadarae  ur  main  fvame,  of  eait  Im;  diey  are 

united  together  at  the  bottom,  but  separate  at  the 
top;  till'  main  frame  is  supported  upon  lour  legs, 
XX.  U  IJ  represent  the  rails  r  r  ^  udes,  upon  which 
the  carriage  or  table,  C  C»  with  its  appendages  of 
tympan,  s,  and  frisket,  y,  is  adapted  to  run,  being 
moved  backwards  and  forward*  by  the  handle,  S, 
and  barrel,  F,  round  wblchattaBg linen bclu  are paM> 
ad,  and  aiBzed  to  braces  v,  k>,  at  each  cad  of  Ihe  car> 
riage,  a*  in  ordinary  printing  presses.  D  abow*  the 
platen,  wiiich  is  guided  in  its  motion  up  and  down 
by  its  square  stem  or  piilur.  d,  being  placed  angle- 
wayp,  ivii!  btiu'Lcn  [dl  l'l'--  t^:  nii.ial,  n  a,  which 

firoject  Irom  the  main  frame,  A  A.  Tbe  pieces  a  a  are 
amished  with  adjusting  acrew*  and  wedges  for  tbe 

Iiurpose  of  tightenmg  then  up,  and  preventing  any 
ooeeoesa  in  tbe  plateo.  The  aten  lies  a  square 
plate,  e,  upon  it  at  the  part  where  it  Joint  to  tba 
platen.  The  pressure  is  produced  by  a  eoabfaia-  . 
tion  of  levers  situated  at  the  npprr  pnr*.  Cif  tlie 
frame.  G,  H,  I,  shows  the  mairi  :i m  r,  n.oung 
on  a  strong  centre  bolt  at  H,  b<^t.  lii  a  forked 
or  divided  part  of  the  main  frame ;  the  end,  1,  of 
this  lever  also  passes  through  ao  oblong  opeaH^ 
formed  between  the  bars.  A,  and  pntjecta  toaM 
distance  beyond  the  outside  of  tbe  ftame.  ThecaB* 
ttd  part,  G,  of  tbe  nuin  lever  has  a  strong  pivot  or 
trunnion  cast  upon  it,  which  projects  out  sufficiently 
on  cacii  I'ide  to  enter  into  collars  formed  at  the  top 
of  the  stem,  rl,  of  the  platen,  being  retained  in  their 
places  by  four  screw  bolts,  two  of  which  wre  seen  at 
G  in  figure  7.  m,  h,  o,  shows  the  second  lever, 
moving  on  a  fixed  centre  pin  in  the  main  firame  at 
ni;  it  bas  the  links  m  I  jointed  to  it  at  the  point  a, 
one  upon  each  sido,  as  seen  in  figure  Srtbe  up- 
permost  ends  of  theac  links  are  also  jointed  on  each 
tide  of  the  main  lever  at  1.  The  point  o  of  tbe  se- 
cond l<  ver  has  the  link  or  c or  i  l i  t;i--rijd,  p,  jmnted 
to  it,  whilst  the  opposite  extremity  oi  the  conoect- 
ini  -n  .il  .  jointed  to  the  lever  or  handle  N,  by  whicli 
the  pressman  put*  the  system  of  levers  into  Action. 
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Tnatag.  The  handle  N  turns  upon  a  fixed  centre  plo  patting 
'through  prnjccting  piecet  of  the  main  frame,  as  seen 
at  i  t  ;  and  the  connecting-rod  p  is  furnished  with  a 
doable  or  universal  joint,  where  it  UTiti-s  with  the 
larer  <^  to  admit  of  the  oblique  inotion  of  the  handle 
N,  when  it  it  polled  forwards  to  produce  the  pressure. 

A  counter-lever,  r,«,  t,  ia  applied  at  the  top  of  the 
press,  moving  upon  a  AilenMi  ^  #;  thit  lever  baf  s 
balance  weight  clamped  upon  it  by  a  lerew  at'  >*, 
whilst  the  short  end,  t,  of  the  lever  is  atuched  by  ■ 
li-.k  10  the  end  of  the  main  U'vcr  at  tlic  end  I.  Ply 
tbt<  means  the  weight  of  the  levcrt,  and  ptaten  i» 
counterbalanced  sufficiently  to  raise  them  up,  when 
the  handle  N  is  left  at  liberty.  The  different  levers 
in  this  press  are  so  arranged,  that  the  first  motion 
irhieh  ii  coamunicntcd  to  the  haodle  N  briiwa  tbe 
platen  down  quickly  ;  but  by  the  tine  that  lie-  un- 
der surface  arrives  U|>nn  tlie  tyinpan,  die  iceeBd  le> 
ver,  ffl,  n,  is  brought  nearly  in  a  tine  with  Ae  diree> 
tion  of  the  links  n  1,  which  causes  them  to  draw 
down  the  end,  I,  of  the  main  lever  with  great  power ; 
at  the  same  time  thiit  llu-  point,  o,  of  the  second  Ic- 
▼er  is  in  the  most  favnurflble  potitioo  to  be  operated 
upon  powerfully  by  the  cannecthig>rod  proceeding 
firom  the  handle  N.  When  the  impression  is  produc* 
edi,  two  balMiGe  weights  act  in  concert  to  return  the 
handle  N,  and  niae  np  the  platen.  Tbemain  frame 
A  A  of  the  pren  it  ilreiwimned  hj  a  cnn  bar  al> 
tuated  behind  the  main  Uver,  which  bar  serves  to 
connect  the  top  parts  of  tbe  frame  together,  as  shown 
by  tbe  dotted  liaei  b  fig.  7- 

Barclay' t  AmericaH  Preu. 

Fig.  1,  Plate  CXII.  represenu  a  aide  detatioB  of 
thU  press ;  fig.  3  ta  a  back  view;  and  tg.  S  a  liorl* 
aoDtal  plan,  leprcaentiBf  the  tahh  or  carriage  ae 
partly  run  in.  The  aam*  letten  of  reference  are 

used  upon  all  the  figures.  A  A  represents  the 
cheeks  or  iron  frame  of  the  press,  being  of  a  curved 
form,  as  seen  in  fig.  '2,  and  supported  upori  cast  iron 
legs,  B  B.  C  C  shows  the  table  to  receive  the  form 
of  types ;  it  is  composed  of  a  cast  iron  plate  turned 
and  ground  nerfectly  flat  upon  its  upper  surface,  and 
strengthened  hy  deep  ribs  on  the  undenide,  two  of 
which  ribs  are  made  straight,  and  «ierve  nt  gdidaa  to 
•IMe  in  grooves  upon  the  upper  edge  of  tbe  ralb 
D  D,  as  seen  in  fig.  8,  for  ranning  tbe  carriage  back* 
wards  and  forwards.  The  carriage  is  moved  by 
the  handle  E  in  the  ueuid  manner.  G  G  repre- 
sent strong  brackets  which  arc  cast  upon  the  main 
frame  of  the  press,  and  tcrvc  to  support  the  rails 
D  D,  at  the  part  where  the  pressure  is  applied.  The 
fartlwr  ends  of  the  rails  arc  united  by  a  cross  piece, 
H,  leen  in  fig.  8,  from  which  tiro  imall  pillars^  I, 
deteend  to  the  ground,  to  topport  the  weight  of  die 
varriage  when  run  out  K  K  sliows  the  platen :  it 
is  guided  so  as  to  move  tteadily  up  and  down  by  the 
nietal  frames  or  bars,  L  L,  being  screwed  to  it.s  up- 
per -iurfiicc  in  such  manner  an  to  embrace  the  upper 
part  of  the  main  frame  of  the  pre-s,  and  slide  between 
small  projecting  pieces,  c  c.  The  bara  L  L  are  fur* 
nished  with  spiral  springs,  which  bear  upon  the  top 
of  the  frame  A  A,  and  serve  to  baiaoce  tbe  weight 
of  the  platen,  keeping  it  always  clear  riNWe  tlw  eur> 
face  of  the  tjmpan,  when  the  handle  N  of  the  preu 
b  left  at  liberty. 


We  shall  now  deacribc  the  manner  in  which  the 
rcquiuite  pre'ssure  is  i  lli  t  fr- I  in  this  ["''"^^  H  and' 
.S,  tigK.  ]  and  2,  represt-nt  two  stetJ  cyii.^^ier«  or  rol- 
lers, havini;  small  projecting  flanges  on  each  end  : 
the  upper  roller  U,  bears  against  tbe  under  surface 
of  an  inclined  steel  plate  which  is  screwed  to  the 
projecting  part  T»  of  the  main  frames  and  the  under 
rowr  a,  bean  gpoii  the  upper  anrfhee  of  a  iNnllar 
ittclfaied  steel  plate  screwed  upon  the  upper  hoss  V,  of 
the  platen.  In  this  situation  a  steel  weilf-e  ij  intro- 
duced between  the  roller^  R  and  S,  and  this  wedfrc 
is  connected  by  a  link  W,  with  the  lever  or  h«tndle 
N,  of  the  press,  as  shown  in  (he  plate,  tij;.  3.  Now 
it  is  evident,  that  it  the  steel  wedge  is  drawn  forci* 
biy  between  the  rollers  R  and  ij,  it  will  roll  than 
along  between  tbe  two  tocliaed  steel  plates,  andcoa> 
iequcntly  force  the  plates  asunder  {  and,  since  one 
of  the  ineiHwd  plates  ia  fixed  to  th#  phiten,  and  the 
Other  to  the  solid  fVame  of  the  press,  the  platen 
will  be  forced  down  u])on  the  types  placed  beneath  it  , 
The  twosmall  figures  Y  andZ,  representing  the  rollers, 
Ac.  detached  from  the  press,  will  serve  to  exphiin  their 
operation.  The  rollers  R  and  S,  as  also  the  inclined 
plates  T  V,  and  the  wedge  W,  are  made  of  steel, 
and  tiardeiMd  in  the  most  perfect  maoner;  other* 
wise,  the  tBsmense  pressure  acting  upon  a  mere  line 
of  oBBlBBt  apan.  their  sor&oea  would  indaBt  then, 
and  totally  destroy  their  operation.  The  handle 
N,  moves  upon  a  fixf-il  ci-i  lor  of  irnti'ni,  ■..[  K,  in  the 
projecting  part  of  the  Irarae,  Q  Q,  anU  ilu  pressure  i* 
regulated  by  len|$thening  or  shortening  the  connect- 
ing link  W,  which  is  furnished  with  a  screw  in  (he 
middle  of  its  length  for  tliat  purpose.  The  rails  D  O, 
upon  which  tliecanriagemove8,are(\iroished  with  small 
square  pieetM  of  steel  placed  at  regular  dirttaees. 

JbdAum's  JPwsa 

Plate  CXIT.  figures  4,      and  G.    Fip.  i  on  the 
Plate  shows  an  horieonial  plan  of  the  press  ;  fig;.  5, 
a  vertical  section  taken  through  the  middle  ;  ni'.d 
fi^.  G,  an  end  view.    The  name  letters  of  refer- 
ence are  used  on  all  thefigureg.    A  A  rcprwfnts 
the  table  or  surface  upon  witich  the  form  of  types 
to  bid.    This  taUe  la  nonaied  upon  a  framing  of 
east  iran,  consisting  of  fbnr  upright  legs,  B| 
etreagthened  by  diagonal  bncee  C.  lamedfately 
beneath  the  table  two  levers,  D  E,  D  £,  are  situat- 
ed, moving  upon  fixed  centers  or  fulcruns,  at  D  D. 
These  levers  arc  jointed  to  double  hooks  or  clutches 
F  F,  so  that  when  the  ends,  E,  of  the  lever*  are  de- 
pressed or  drawn  down  by  the  linkj,  n  (communi- 
cating with  a  third  lever  Ci,  H,  1),  the  hooks  F  F 
are  drawn  down  aUo,  but  with  a  slow  motion.  The 
fiiknua  of  the  third  lever  is  iit  G,  ind  the  pomt  H 
b  where  tbe  power  ia  applied  to  aetaiM  it  tar  the 
eonnectiBg>rod  K;  the  opposite  end  of  whwh  is 
jointed  to  a  crank  or  short  lever,  aiiuated  upon  an 
axis,  L,  which  extends  to  the  front  of  the  pr.'^is.  and 
is  furnished  with  n  winch  or  handle  N,  for  iht- 
pressmai:  fo  hhivl  h  hy,     M  reprcnenis  the  platen. 
It  has  a  strong  metal  bar,  |»,  united  to  it  by  ecrews, 
r  r,  at  the  extremities  of  the  bar  P :  strong  inn 
bolts,  d  d,  are  secured  by  nuu  upon  their  upper- 
most ends.   These  bolu  have  heads  or  projections 
forsMd  at  their  lower  eoda,  which  ate  exacuy  fitted 
f  A*  hookt  «r  cluldNa»  F  Ft  bj  Ait  flMaiis  the ' 
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iten  M  eoonected  occajionjJly  with  the  lerere 
E,  D  E,  and  ma)  bv  hrougtit  down  upon  the 
type*  by  the  presnoAa  turning  the  winch,  N,  in  the 
direction  shown  by  the  arrow  in  tig.  5. 

By  rcbiming  the  wiach  N  to  iu  original  poaitioD, 
the  praMora  ia  nBmd,  and  A*  platan  M  tm  b* 
remored  from  olF  tlie  type*.  Thus,  at  the  ends  of 
the  bar  P,  two  springs  e  e  are  affixed,  and  in  the 
ends  of  these  springs  small  rollers  or  wheels  are  fit- 
ted to  move  freely  upon  these  center  pins.  These 
whecU  liavc  grooves  in  their  edges,  adapted  to  run 
upon  the  angles  of  two  rails  R  K,  which  extend  on 
each  side  or  the  taUc  A  A,  and  project  sufficiently 
behind  the  pwa  to  aopport  Ibe  piaMn,  vbcn  pnifa- 
•d  back  froia  off  the  types  into  the  powtioa  wowd 
in  figures  4  and  6-  The  springs  c  e  are  so  adjusted; 
that  when  the  platen  moves  aiong  upon  the  rails 
li  l\,  its  under  furface  will  be  raised  up  tuffieicntly 
above  the  tyoipan  to  allow  it  to  come  into  its  proper 
position,  to  produce  the  pressure ;  as  shown  by  the 
dotted  lines  in  fig.  6 ;  or  to  go  back  into  its  original 
aituation,  Mitiiout  meeting  with  obstruction ;  but 
vIlM  the  bctoka  S  and  bolta  d  are  uMted,  and  the 
pressure  brought  on  bjr  tnrning'  Urn  trineh  N,  the 
springs  yi'  I  !  a  u]  permit  the  platen  to  press  upon 
the  typci>.  liic  platen  in  the  model  originally  made 
by  Mr  Ruthven  was  contrived  to  be  brought  forward 
by  a  (reddle :  t>\ii  in  the  presses  since  made,  it  is 
Milt  bfOl^t  fbrward  and  pushed  back  by  the  han- 
dle 1%e  centers  of  notion  D  D  of  the  great 
vers,  and  of  the  lever  G,  aa  well  as  the  pnoti  L  of 
the  winch  are  all  supported  in  one  frame,  com- 
posed of  two  metal  cheeks,  which  are  situated  be- 
nciith  'tie  lahlc,  A-AtX  united  thereto  by  screws,  as 
shown  by  [fa  iaued  lines  in  the  Plan,  fig.  *.  The 
lc*i  r  (i  11  IV  US  the  most  favourable  position  to  re- 
ceive tbe  action  of  the  rod  K,  viz.  perpendicular  to 
it;  and  dw  Itvvr  G  I  is  in  a  position  to  exeit  a 
gNMor  pomr  upon  tbe  linica  c,  and  l«ma  D  £» 
mm  wboi  k  it  In  lh«  boriioiMal  poahida ;  tot  when 
the  pressman  first  takes  the  handle  N,  it  acts  with 
but  little  advantage  as  to  power  upon  the  levers, 
and,  therefore,  btinf;-,  the  platen  down  very  quickly 
upon  tJie  tympan  ;  but  whua  the  handle  has  arrived 
near  the  horizontal  position,  then  the  power  it  ex- 
wts  to  brii^  d,owa  tbe  platen  ii  invmnidv  ginat. 
Tha  Ijapan  la  joiotfld  to  eaa  and  «r  the  lifalo  Si  tbe 


Bacon  and  Donlin't  Printing  Machine. 

Plate  CXITl.  The  machine  represented  in  tbe 
FlatL-  is  Uirr.i^fit'il  witii  .;,  'iiuarc  prism,  marked  A, 
lia'.  jna  iouf  iuriacc.-,  upon  which  the  types  are  fix- 
<  (1  i'he  pivotK  at  the  ends  of  its  axis  are  supported 
io  bearings  in  the  frames  B  B,  and  it  ia  caoaed  to 
revolve  by  a  connection  of  wheelwork  D  Band  F  O, 
tnm  tbe  flj  wheel  and  winch  H.  Tbe  ^ipeft  yield 
their  laapieNieo  opoo  the  paper  by  means  of  the 
platen  I,  which  is  placed  imcntdiately  bon-  the 
printing  prism.  The  circumference  oi  liiu  n 
being  formed,  as  shown  at  1  in  llie  secliors  Ml-  J, 
applies  itself  in  its  revolution  to  the  surface  of  the 
type*.  The  ink  is  applied  to  the  types  by  tbe  cy- 
linder K,  placed  above  tbe  jiriini.  It  it  coespoead 
of  a  aeft  elastic  substance  npon  a  OMtallic  qrundar 
arailii  and,  that  In  f lufte*  nnynhiajB  apply  to 


tbe  types,  its  spindle  is  fitted  in  the  pieces  L,  which 
move  upon  an  axis  n,  so  as  to  allow  the  cylinder  to  < 
riie  and  fall,  and  thereby  accommodate  itself  to  tba 
prism.  The  biking  cylinder  receives  iu  ink  irom  t 
aeceod  qpUader  M,  which  is  celled  the  DiaHiboting 
Bdier,  baving  also  an  elastic  •urTace,  whidi  ia  enp- 
plied  with  ink  by  a  third  roller  N,  made  of  metal, 
and  Uimed  as  true  and  cylindrical  as  possible.  The 
ink  is  deposited  in  quantity  against  this  ruller,  up- 
on a  steel  plate  O,  the  edge  of  which  being  placed 
at  a  very  small  adjustable  distance  from  the  circum- 
ference, permits  the  roller,  as  it  revolves,  to  carry 
down  npon  its  surface  a  thin  film  of  ink,  which  be- 
ing lakes  off  b]r  the  distributing  nJler.  ia  applied  lo 
the  aoHhoe  of  the  inking  cylinder,  whicb,  aa  befim 
mentioned,  itiks  the  types. 

The  sheet  uf  paper  to  be  primed  is  introduced  to 
the  machine  by  placing  it  upon  a  blanket,  whicb  ia 
extended  upon  a  feeding  board  P,  and  drawn  in  at  a 

g roper  time  by  having  a  small  rail  or  ruler  o,  fig.  S, 
xed  to  it ;  the  ends  of  which  are  taken  forwards  by 
studs  6  attached  to  endless  chains,  extending  from  tlia 
whaali «  (at  tbe  end  of  Um  platen  eeca  ia  fi^  1)»  tp 
other  wbedi  d,  wbteh  are  sapfwrted  In  the Ihuna  of 

the  feeding  board-  The  wheels  <•.  havirg  tei.  th  en- 
tering the  links  of  the  chains,  cause  them  lu  Uaverse 
and  draw  the  blanket  and  sheet  of  piper  into  the 
machme.  The  page  or  pages  of  types  are  oompoa- 
ed  in  the  usual  manner  la  gallieSi  which  galliea  are 
attached  by  screw  clamps  to  the  aidaa  of  tba  priat> 
ing  prism,  so  as  to  be  readily  taken  eC  Tbey  a:^ 
also  furnished  with  adjusting  screm  to  fix  them  «Bv 
actly  in  their  proper  situations,  as  shown  in  the 
Front  Elevation,  fig.  1.  The  two  whcclf^  D  E, 
which  cause  the  prism  and  platen  to  uccuoipaity 
each  other  in  their  revolution,  arc  formed,  as  shown 
in  fig.  i,  to  correspond  with  the  prism  oud  platen: 
thus  the  upper  wheel  D,  is  a  square  with  its  angles 
ronnded  oa^  and  the  gamnatrial  entUna  ia  MMlJIy 
^  same  as  that  of  the  priim.  The  lower  wbad  S, 
is  of  the  same  shape  aa  the  platen,  and  its  pitch 
line  the  exact  shape  uf  the  surface  thereof.  These 
wheels  being  toothed  must  revolve  togetJier,  so  tlii,t 
no  slipping  or  sliding  can  take  place  between  tbe 
surfaces  of  the  prloiiag  prim  and  phten  at  tbe 
point  of  contact. 

To  regulate  the  pressure  upon  the  paparn  tfie 
beariagii  in  which  tbe  niraia  of  the  platan  are  aap» 
ported  can  be  elevated  by  eeraws,  and  to  prevent  any 
derangement  ofihe  wheels,  D  an  l  E,  hy  mrh  adjust- 
ment, universaliointsaresppliediutLcu  a:iL>,as shown 
at  It  iu  tig.  1.  The  inking  cylinder  is  turned  round  by 
a  cog-wheel  V  upon  the  extremity  of  the  axis  of  the 
prism,  which  is  the  same  shape  aa  the  wheel  D  and 
shapes  T.  The  wheel  V  communicates  motion  to  a 
circular  wheel  W,  fixed  upon  the  end  of  die  spindle 
of  lha  inkiag  cyiiadar*  The  wheel  W  gives  motion 
to  the  ditbfim&ig  roller  M,  by  a  pinion  7;  and  this 
again  turns  the  ink  roller  N  by  a  third  pinion  g,  fix- 
ed upon  the  end  of  its  axis  n,  which  is  supported 
upon  bearing  )i  li  e  frame  B  B.  The  pieces  L  L, 
which  support  tbe  pivots  of  the  distributing  roller 
and  inking  cylinder,  are  fitted  upon  the  axM  »  of 
tbe  ink  mUer^  ao  aatariaennd  All  upon  it  asa  center 
of  aetfaMi  Tbe  eled  plate  a  Ibr  regulating  the 
•apply  efiek  le  die  teller  V,  iaauppofted  by  a  bet 
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   aCTon  the  fixed  frame  B  and 

2e  ink  b  liwwi&d  from  flowiog  off  at  tiM  cndB  of 
plate  0,  by  piece*  of  OMMl      vhich  flfllBr  ft  aliort 

distance  into  groove*  fWtted  roond  Um  ink  wrffer  N 
□ear  it*  eodt.  Tbe  frame,  supporting  the  feeding 
board  P,  is  composed  of  two  rails  fitted  upon  round 
parts  of  iht  axi«  of  the  platen,  uiid  borne  up  at  their 
•atermost  eod*  by  a  brace  from  the  wood  framing 
of  tbe  machine:  these  raila  sustain  the  pivots  of  the 
vheela  m  shown  at  X  in  6g.  S.  i  be  feeding 
houi  btt  two  ledges  c  formed  along  its  sides  to  al- 
low the  rulers  a  of  the  blanket  to  allde  freely  upon, 
m  their  progreaa  to  the  tj|>es  i  and  the  space  left 
between  the  segmenu  of  the  ptaten,  as  aaaBatfim 
the  section,  fig.     receives  the  ruler  a. 

Bende»/t  Printing  Machine. 

Fig.  I,  Plate  CXIV.  represents  a  perspective  viev 
of  aaaaehine  empkiyed  ia  Mr  Behslcgr'a  printing  of. 
fie*!  wUdi  is  moved  bj  the  poiwr  of  oataaiii-ongiaw. 
It  is  supposed  to  be  in  the  act  «f  pcMm^  beng 
tended  bj  two  boys,  one  of  whooi  k  ooeapied  fai 
laying  on  the  b!aiiK  ilier  r^  nf  paper,  and  the  other  in 
receiving  the  priuitd.  alitcu  as  they  quit  the  ma- 
chine. I'ig.  2  shows  a  longitudinal  section  of  the 
otachlne,  to  explain  the  manner  in  which  the  paper 
passes  through  to  receive  the  impression  upon  both 
aides,  and  also  tbe  luean*  employed  to  apply  the  ink 
lo  the  surGice  of  ttie  types.  Though  all  the  material 
BotiooB  of  the  machine  ara  diiplMad,  j«t  mom  of 
the  inhiQte  paru,  which  oradaoe  lao  fmwM  neve- 
menu,  have  been  aaiittaa«  ia  conseqaenoe  of  the  lU- 
minutive  scale  of  the  figures,  which  is  onij  about 
eae-third  of  an  inch  t  o  a  fo  oc. 

The  supply  of  blank  paper  is  laid  upon  a  support 
or  table.  A,  from  whence  the  sheets  are  taken,  one 
bj  one,  by  a  boy  standing  upoo  aa  elevated  platform, 
vho  lays  them  out  upon  too  table  B,  which  hoa  • 
auDber  of  aiimr  lineo  tapeaor  flctha  paastagaBiwi 
ila  surface.  Thaae  tapes  ateformea  intoendleaabendi^ 
which  extend  round  the  cjlbdeok  or  relleis  C  and 
D,  in  such  a  manner,  that  when  the  rotten  are  tnm< 
ed  rniLnd,  tin  motion  of  the  t«pc«  will  Carry  the  sheet 
ot  paper  along  with  them,  and  deitver  over  the  roller 
£,  where  it  is  seized  bctweeo  two  systems  of  cn 
tapes,  pasting  over  a  series  of  rollers  lo  teep  them 
extended.  These  endless  tapes  arctso  adapted,  in  num- 
ber and  position,  as  to  fall  between  the  pages  of 
printing,  and  also  on  the  outsides,  or  beyond  the 
nattin  oC  the  piiiiliM ;  they  may,  therafaio»  reoMlin 
tn  eontaekwIatheiGeet  of  paperenbethaUaidar* 
ing  its  whole  passage  through  tiie  machine \  by  witich 
means  the  pspcr  being  ooce  received  or  taken  ra  be- 
tween  the  two  system*  of  endlc-s  tujjes,  it  v^i^lbi'  ca- 
pable of  continuing  its  motion  along  witti  the  tapes, 
in  order  to  bring  it  into  a  situation  to  be  printed  on 
both  sides,  without  destroying  tbe  register  (or  coio- 
cideoce  of  ihc  ^ages  on  the  opposite  sides  of  tbe 
■heat).  F  and  0  lepwawt  the  two  main  icrliaden 
which  cftct  ifie  piwnin  upon  the  paper.  Iiiej  are 
raeanted  upoo  strong  axes,  which  turn  In  stationary 
beanngs  affixed  to  the  RMttn  frame  of  tbe  machine. 

II    (iDiJ    I   are  two   iiitcriiirJialC   Cylinders  sitUfitcd 

upoa  axes  between  tbe  main  cylinden.  Their  oae  it 


to  eSect  the  loversion  of  the  ibeet  of  paper,  in  ords 

to  print  the  opposite  side.  ^ 
Wo  moM  now  desaibe  Ibe  tnaoBer  in  which  the  two 
ajMcaa  of  endleai  tapoe  before  mentioned  are  arrang. 

ed,  to  give  a  clear  idea  of  the  on  c  ra-  ion  of  the  machine. 
We  will  suppose  one  system  ot  tapes  to  commence 
at  the  upper  part  of  the  roller  E,  from  whence  th^ 
proceed  in  contact  with  the  undfer  portion  of  the  cir- 
cumference of  the  main  cylinder  F  ;  they  then  pasi 
over  the  upper  portion  of  tbe  iotcRnediaie  criiBder 
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H,  and  under  the  iotcrmediate  cjliader 
whenoe  thev  proceed  to  eocoa^ais  a  considerable 
portioa  of  Ibe  aah  cyMndcr  G;  and  by  passing  in 
contact  with  the  rollers  a,  b,  c,  d,  and  e,  they  arrive 
again  at  the  roller  E,  from  whence  they  commenced : 
thereby  forming  oi  i  i'  r}.e  systems  ot  endless  topes. 
The  other  system  we  wnl  gup^Kwe  to  commence  at 
the  roller  h.  They  are  ecjual  in  their  number  to  tbe 
tapes  already  described,  and  correspond  with  them 
also  in  their  place  upon  the  cylinders,  so  that  «h« 
■heeia  ef  paper  may  be  aecwrdy  held  betwten  them. 
Tlieaeeond  tapea  deieend  fion  the  roOer  t  to  the 
roller  E,  where  they  meet  and  coincide  with  the  first 
system,  in  such  a  manner  that  the  tapes  proc^  to- 
gether un i!^  r  il)r  main  cylinder  1  ,  uv!  r  the  cylinder 
H,  under  the  cylinder  I,  and  round  iJie  main  cylin- 
der G,  until  they  arrive  at  the  roller  i,  where  they 
separate ;  havine  remained  thus  far  in  actual  conUct, 
except  at  the  puces  where  the  sheets  of  paper  an 
held  between  tbm.  From  the  roller  t  Ibe  t^ea  de> 
sceod  to  the  reller  i,  and  by  passing  in  contact  with 
thnroUanai,  n,  and  o,  they  arrive  at  the  rdUr  ^ 
liroaa  wlienee  they  commenced.  Thus  the  two  sys- 
tems of  endless  tapes  sri-  f  st;ilili*hcd  and  arranged  so 
as  to  be  capable  of  circuLiriu,,'  continually  without 
interfering  with  each  eul'.t  r.  i  he  cylinders  F,  G,  H, 
and  i,  as  also  the  roller  K,  arc  connected  by  toothed 
wheel),  as  rcpreisented  in  the  perfective  view,  fig.  ], 
80  aa  to  cause  their  oircuBifereocea  to  move  with  on* 
n^ona  velod^,  end  thateby  prevent  any  sliding  or 
Aifthig  of  the  two  qMema  of  over  each  other 
daring  their  fiiotion ;  aa  roudi  of  the  perfection  of  the 

prirtii^  depends  tipon  this  circumgtance.  TJir  je- 
paratc  tortus  ot  types  for  printing  the  two  sides  of 
the  sheet  are  placed  it  a  i  -riain  distance  asun- 
der upon  one  long  currmgi',  which  is  represented 
in  a  (letBched  state  at  fig.  3.  This  carriage,  with 
the  forout  of  type  secured  upon  it,  is  adapted  to  move 
backwards  and  forwards  upon  steady  guides  or  sup< 
porta  attached  to  tbomaio  frame  of  the  machine ;  in 
anehnpeailian,ihattheaarfreea  of  the  types  may  be 
operated  npoo  by  tbe  circumference  of  their  respec. 
two  cylinders  F  and  G,  to  produce  the  impression  as 
the  carriage  moves  backwards  and  forwards.  This 
reciprocating  movement  of  the  carriage  is  e^ctad 
by  a  pinion  fixed  upon  the  end  of  a  vertical  spindle, 
K,  fig.  a,  esgagiog  in  iliv  teeth  of  an  endless  rack, 
L  L,  which  is  coonected  by  a  fatten  of  levers  with 
the  qrpe  caniafB  hi  anch  a  manner,  that  when  the 
|Aiioo  la  tnmei  reond,  it  engages  at  aliemato  po» 
riods  in  the  teeth  foroied  upon  the  opposite  sides  of 
the  rack  L  L,  aod  cooaequently  on  the  opposite  cir- 

i:iinit"crenctr  of  tbe  pinion;  fliLTL-bv  a  CijElinuotLH  mo- 

uoa  ot  the  pinioa  cenunaokatcs  a  reciprocatiag  mo* 
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Piimiag.  tion  to  ihe  rack  and  caniagc ;  the  Tertical  spindle 
K  is  turned  by  a  pair  of  bmlled  wbeeU  TroRi  the 
pinion  P»  6g.  l,  which  icoeim  ila  motioo  b;  an  iQ> 
lemiodiato  «b«d,  Q,  from  tbe  to<Mh«d  wbod  Vfm 

the  end  of  the  main  cylinder  G. 

The  mecham*m  for  furnishing  and  dntribiitlNg  tbe 
ink  upon  the  surface*  of  the  typea  in  thh  machinL'  is 
very  jngcttiouily  arranged,  and  performs  its  opera- 
tion with  great  certainty.    It  is  one  of  the  most  im- 
portant poiota,  and  ibe  moat  difficult  to  effect  in 
print iag  machinoi.   Two  timilar  and  complete  sys- 
Mait  of  iokiiig  apptntm^  ooe  aimnted  at  eadi  end 
of  the  nwchbe,  are  adapfed  to  hk  thoir  rapcctif* 
forms  of  ()[)»•«;  «  (•  will  therefore  describe,  by  ro» 
lcrcu=c  to  the  Hg.  2,  the  inking  apparatus  lituated 
at  the  rigiit  hand  end  of  ilio  machine.    It  consiista 
of  a  cylindrical  melal  rolkr,  N,  whicl)  has  a  bIow 
rotatory  motion  communicated  to  it  by  a  cai^ut 
band  pacaing  round  n  amall  pulley  upon  Uie  end  of 
the  tlU  of  tbo  main  ^linder  G.    The  roller  N  is 
adMfted  to  cany  down  a  tUa  film  of  ink  upon  its 
eircumfbrenoei  by  turning  in  eontiist  with  ■  nmio  of 
ink  disposed  upon  a  horizontal  plate  of  metal,  the 
edge  ol  which  plote  is  ground  straight,  enil  fixed  by 
screws  r  /■,  at  a  stiiull  adjustable  distance  from  the 
aurfoce  of  the  said  roller.   O  representt  an  clastic 
compoBitioik  ndlefy'Whidi  ia  mounted  in  a  frame 
timing  upon  an  asi^  p,  ntotiding  acroct  the  main 
fhnbe  of  tbe  maebuM.  'fhli  roller  ia  connected  by 
cranked  leven  with  •  amall  ceoeatric  drde  fixed 
upon  the  end  of  the  8X»  of  the  cylinder  6  (as  teen 
ill  tig.  1 ),  which  causef!  it  to  move  roond  the  axi*  p, 
and  rem.iiii  lor  a  aliort  period  in  contact  with  the 
surface  of  the  mk  roller  N  (,as  svvn  by  the  poiition 
at  the  left  hand  end  of  the  machine,  tig.  H),  tliereby 
receiving  a  portion  of  ink  upon  its  surface ;  it  then 
deacenda  and  leilt  iritb  its  wbole  wewbt  upon  tbe 
enrlnce  of  a  fiat  metal  plate' or  taUe,  T,  wbieh  ia  af- 
fixed to  the  type  cOrriage,  as  seen  in  fig.  3 ;  so  that 
tbe  reciprocating  motion  of  the  carriage  causes  the 
ink  table  T  to  receive  ink  upon  its  surface  from  the 
clastic  roller  O.  It  this  situation,  when  the  type  car- 
riage returns,  the  surface  of  the  table  T  is  obliged 
to  pass  under  three  small  elastic  rollers  (utm  at  H), 
which  arc  mounted  upon  pivots  in  a  frame,  with  li- 
berty of  motion  up  and  down,  in  order  tbat  the  rait 
era  may  bear  with  their  weight  upon  the  anrflwe  of 
the  Ubie.  The  fram(-  in  which  they  are  centered  has 
also  n  slight  end  motion  given  to  it  by  tbe  inclined 
form  of  the  end  of  the  ubIe  T  (as  seen  in  fig.  3), 
bearing  against  a  roller  fixed  upon  the  said  frame. 
Thus  the  small  composition  rollers  K  operate  in  a 
very  complete  manner  to  equalize  the  supply  of  ink 
over  the  surface  of  the  table  T,  and  by  the  farther 
aatiao  of  thetype  caniage  tbe  ink  table  ia  cmrned 
to  poja  under  nor  tmill  ehudc  tdlet*  (aeeoi  at  S)» 
which,  in  like  manner,  bear  with  their  weight  upon 
the  surface  of  ihc  table  (but  without  end  motion), 
and  thereby  take  up  the  ink  upon  their  dreomfer- 
cnces.   The  type  carriage  then  returns,  for  the  table 
T  to  receive  a  new  supply  of  ink,  and  by  the  form  of 
qrpea  paiaiiig  under  the  elastic  rollers  S,  the  letters 
become  inked  in  a  very  perfect  and  uniform  manner* 
Wbll4  tba  opvntNB  of  nUng  the  ttpaa  ia  moiag  m 
11 


at  une  end  of  the  machine,  the  printing  is  performed 
at  the  ot  her  end  on  one  of  the  sklea  of  tbe  j  ' 
tbe  ty^  lert  inked,  and  vice  vena.  Tbe  type  «■■> 
liage  m  cawed  to  move  aieadi^  along  with  tbe  enw 
eamfereneea  of  dw  cylindera  F  and  G,  by  having 
radn  Y  Y  formed  en  each  aide  of  die  forms  nf  types 
(as  seen  in  fig.  3),  which  engage  with  sector:,  up 
portions  of  toothed  wheels,  ar  j,  u])on  the  ends  of  the 
said  cj'linders ;  at  which  part  the  surfaces T)f  the  cy» 
lioders  are  covered  with  a  blanket  or  &lt|  to  fine 
elasticity,  and  cause  th«n  to  { 


paper,  ea  m  ordinary  printing  firoiiMi 
The  Aachtne  ii  pet  h  notion  by  n  etrap, 


pming  round  a  pulley,  X,  as  teen  in  Rg.  i,  upon 
the  axis  of  which  pulley  a  pinion  is  fixed,  engaging 
with  the  teeth  of  the  large  wheel  ui)on  the  end  of 
the  main  cylinder  G.    Thus  the  variolu  cylinders, 
with  their  two  syitema  of  tapes,  are  caused  to  re- 
volve with  an  uniform  movement  in  the  directioo  of 
the  arrows  (leen  in  fig.  2),  whilst  the  type  carriage 
travehi  altoiialely  baokwania  aod'fiirwarda  opoa  tta 
guides,  aa  befbro  mentioned.    'Hie  openitioo  of 
printing  is  performed  as  folln  v-      The  sheet*  of 
blank  paper  arc  laid  one  by  one  upon  the  table  D,  so 
as  to  bear  upon  the  linen  tapes  which  extend  over 
iti  surface.  In  this  situation  the  rollers  C  and  D  are 
caused  to  move  a  portion  of  a  revolution,  by  the 
operation  of  a  lever  fixed  upon  the  ezia  of  tlie  roUer 
D,  being  acted  upon  by  another  lever  fixed  en  the 
OQg»wbeel  of  tbe  main  cylinder  F.  This  motion  ad> 
vanoet  the  sheet  of  paper  sufficiently  to  enable  it  to 
be  seized  between  the  two  systems  of  endless  tapes 
at  the  point  where  they  meet  each  other,  or  between 
the  rollers  h  and  E.    A»  soon  as  the  sheet  of  peper 
in  carried  clear  otf  the  uble  I),  the  rollers  C  anoD 
are  caused  to  turn  back  again  to  their  original  po- 
•ition,  by  tbe  opemtioo  of  a  weight,  W,  and  oocd, 
IP.  OS  leen  in  fi|>.  »,  ready  to  advaaoe  •  aeeoad  dieet 
of  bbiok  paper  into  the  machine.   The  sheet  of  pa. 
per  is  carried  along  between  the  systems  of  tapes, 
and  applies  itself  to  the  circumference  of  the  maio' 
cylinder  F,  upon  the  blanket  before  niciuiaaed;  and 
by  the  continuous  motion  of  the  cylinder,  the  sheet 
of  paper  is  pressed  upon  the  surface  of  th%^  form  of 
types  as  they  pas*  under  the  cylinder  by  tbe  MC^ 
proflettng  oMMion  of  the  carriage.  By  thia  ommm 
one  ef  die  ridee  of  the  abeet  teeeivaa  ita  imprei^ 
at  the  same  time  the  form  of  types  situated  at  the 
opposite  end  of  the  carriage  is  receiving  its  ink,  as 
before  described.    Now,  by  the  continuous  motion 
of  the  machine,  the  sheet  of  paper  advances  in  com- 
pany with  the  endlen  upet  round  the  intermediate 
cylinders  H  and  1,  until  it  ippliet  itself  to  the  blanket 

Ethe  surface  of  the  mam  cgrlinder  G ;  at  which 
it  will  be  found  in  an  iwmted  poaition,  ao  diat 
riaied  dde  ef  tbe  abeet  ia  in  contact  witb  die 
blanlcet  and  the  blank  aide  of  the  sheet  downwards, 
which,  upon  meeting  with  the  other  form  of  types  at 
the  proper  instant,  h  pr,  m d  upon  their  surface 
sufficiently  to  produce  the  impression.  Thus  having 
arrived  at  the  point  i,  where  the  two  systems  of  tapea 
leparaie,  the  printed  ibeet  ia  delivefeil  upea  lh« 
board  Z,  when  h  ii  i«eaivtd  by  •  boiy,  asftUd  Dp^ 
aa  tbe  pil& 


.  j,.L.  .o  i.  y  Googl 


* 


Digitized  by  Google 


I 


! 


Digitized  by  Google 


PRINTING. 


PLATE  CXm. 


Digitized  by  Google 


nuxTJXo . 

//y  I. 


platj:  r'A/r. 


Digitized  by 


Digitized  by  Google 


S85 


PRISONS  AND  PRISON  DISCiPLINK 


Prtaoot  sfi^  nn  .  « 

tiwm  Oi«.  J  iiB  •rrangGotent*,  necessary  to  adapt  pnsoni  to  the 

tiplioe.  ciul«  for  wtiich  rlit'v  are  dLsigiud,  suem  to  require 
'"^"v  '^i'  littlu  rndri"  than  tin-  (rxcrcirsf  ut  {)i:ictical  pood  slTisc  ; 

and  vi't  till'  in  innrr  in  «l!i<:!i  tlie  practice  of  the 
woriii  blunder*  on  from  one  absurdit_»,  and  very  of- 
ten from  one  atrocity,  to  another,  show*  pretty  di»- 
tiactljr,  bow  little  the  pubh'c  affair*  of  nMnkiod  hare 
hitherto  had  the  benefit  of  that  prafelliGal  fStcoltj,  or 
of  anjp  thing  tiMt  reacnblee  it. 
Rnlaar  In.'  Frnooi  have  been  applied  to  three  purposes ; 
1st.  Thnt  of  Rafe  custi>dy ;  id^^  That  of  puiushment} 
Srf/y,  That  of  rcformution. 

It  it  v»'ry  evident,  llut  cac  li  of  thc.-c  jturposrs  re- 
<^uires  an  arranj^tmtnt  of  means  prcnliur  to  itself. 

Tlioiiyli  tiich  requires  a  c-'nibination  of  niean.s  pe- 
culiar to  iueJf,  it  does  not  follow  that,  of  tiie  means 
required  for  eacli,  a  poriion  may  not  be  the  same  in 
all.  Every  body  will  acknowledge  that  thit  it  tho 
ca»c. 

The  means  ofsafe^eoatodr,  for  Inttinee*  ««  equal- 
ly required  Tor  th«He  who  are  imprisoned  In  order  to 

DC  puiiislieii  utiil  thfisc  who  are  imprisoned  in  order 
that  tlicy  amy  be  n  lurmcd,  aj  for  those  who  are  ini> 
prisoned  to  the  koIc  end  of  being  nado  pi  tient  at  a 
particular  time  and  ]»!ace. 

Tlic  ttrrangemetits,  tiien.  for  .«.ife  custody,  form  a 
Iwsis,  on  which  every  cunibitution  of  means  for  at* 
tainin|{  any  of  the  other  end«  of  imprisonment 
most  alweya  be  erected.  Other  mean*  for  tbe  at* 
talapent  of  theie  ends  ore  to  b«  eontldered  ae  ao- 
CMslone  to  thoat  reouired  for  the  first. 

It  if  a  corolhrf  from  this  position,  that  the  nme 
house  may,  at  one  and  tfie  ^aIIlL■  time,  be  employed 
for  all  the  three  purposes.  Those  properties  in  the 
building  which  make  it  littci-t,  ut  the  least  expense, 
for  safe  custody,  make  it  fittest  also  for  the  purposes 
either  of  punishment  or  of  reformation.  This  wdl  be 
rendered  abundantly  apparent  in  tho  sequel ;  and 
fhm  the  single  circumstance,  t!ia'.  the  means  of  pu- 
aidnnent  and  reformation  are  onljr  additiooa  to  thoae 
of  aaft  custody,  it  wanta  not  uudi  of  ita  demomtn^ 
lion  already.  I  f  i  he  arrangemenu  needed,  tar  those 
who  are  to  be  puniriied,  and  those  who  are  to  be  re* 
fonned,  interfere  not  with  one  another,  or  with  those 
needed  on  account  of  the  per»ons  in  safe  custody 
itiercly,  the  truth  of  the  corollary  i>  indisputable  ;  for 
nobody  will  deny  lltai,  io  point  of  ccoaoosy,  there 
i  be  very  great  adnntaige. 


Msaassf       !•  We  shall  considw,  first  of  all,  what  is  the  beet 
safecesla<y.cDnibioation  of  means  for  sab  cuatodv.  Dungeoot 
end  fetters  are  the  expedient  of  a  bariwroua  age. 

And  in  respect  of  prisoiiK,  as  of  every  tbbg  which 
comes  \vithin  the  precincts  of  la«-,  tlie  expedients  of 
a  .'j  ji '  ;ir  iU8  oge  are,  with  great  inilustry,  retained  in 
tlioic  whicij  are  civilized;  they  are,  imleeil,  not  otily 
retained  with  great  industry,  but  jircserved  with  u 
aaeces*  which,  if  it  were  not  experienced,  would  be 
alMigfAer  incKdIble,   A»  die  eKpedioou  of  •  b«r> 

▼Qk  VI*  MKT  I. 


barous  age  are  still  preserrcd  in  many  more  of  the  Piissat  sad 
arrunjiLiiieiits  for  the  purposes  of  lnw,  sn  it  is  but  of '"'jjji!** 
jc»tei(iay  that  the  pri«on<  of  our  forefathers  have  .  ""^  _  ^ 
b»ren  ri  i;anUil  as  fit  lor  reform,  rn  ;lir;  n  cans  which  ' 
in    tiieir    ancestorial   wisciom   those  siiges  devised 
for  attaining  the  ends  of  imprisoumcnt  were  sup- 
posed capable  of  being  aitercd  for  the  better,  by  their  , 
less  instructed  sons. 

It  la  at  last,  however,  allowed,  that  impection  is  a 
means  for  saft  castedy.  ^irMdi  render*  onneecesaij 
all  but  very  ardiitary  means  of  any  other  description. 
Thus,  K  ng  as  a  man  i«,  and  knows  that  he  n,  un« 
der  the  eyes  of  [lersons  able  and  w  lUin^'  to  prrvcnt 
him,  there  is  very  little  (Jaiii:i  r  of  hit  making  an  at- 
tempt, which  he  Sees  would  be  v.iin,  to  eft'ett  a 
breach  in  the  «^U,  or  force  open  the  door,  of  his  cell. 
Any  great  strength,  tbenAre,  in  such  wall  or  door, 
at  w^l  as  fetters, upon  any  pert  of  his  body,  the  ob« 
Jeet  of  which  is  to  make  ptovlsion  against  tocb  at' 
tempts  are  whaiiy  nDnceessaiy;  since  tho  attempts 
are  smv  of  not  bring  made,  or  of  being  inetantiy 
frustrated* 

The  {dan  of  a  prison,  in  which  the  power  of  in* 
spection  is  rendered  so  complete,  that  the  prisoner 
may  be,  and  cannot  know  but  that  he  is,  under  the 
eyes  of  hin  keepers,  every  nioiiieiit  of  his  tidie,  and 
which  we  owe  to  General  Ueotham,  go  oniverNaily 
known  for  his  mechanical  genius,  is  described  by  his 
brother,  in  his  work  entitled  Pontptiem,  or  Inm€elio» 
Umae  /  where  also  a  system  of  mahagement  Is  delU 
nested,  and  its  principles  are  so  perfectly  expoiud* 
ed,  and  proved,  that  they  who  proceed  in  this  road, 
with  the  principle  ofutility  before  tlwm,  C8D  do  little 
else  than  truvtl  in  Itis  steps. 

An  idea  of  the  contrivance  may  be  convoyed  in  a 
few  words.  It  is  a  circubr  building,  of  the  width  of 
8  cell,  and  of  any  height ;  carried  round  a  space, 
which  remains  vacant  in  the  middle.  The  cells  are 
all  open  inwards,  baring  an  iron  ^tiog  htatekd  «f « 
wall,  und,  of  coorse,  are  visible  in  every  part  to  an 
eye  properly  placed  in  the  vacant  spaee.  A  nmrotv 
tewCT  rises  in  the  middle  of  that  apace,  calTed  tlie 
IntpeelTOn  tower,  wfaidi  serves  for  the  residence  of  the 
kfej>eri,  and  in  which,  by  means  of  ivindows  and 
blind*,  they  can  see  without  bein^  teen;  the  ceils, 
by  lights  properly  dispos^ed,  being  cHpalde  of  being 
rendered  ai^  vi.sible  l)y  night  as  by  day. 

Wc  have  tlius  provuion  for  taSt  oostody  t  and  alCQg 
with  it,  live  other  important  purposes  are  gaine£ 
First  of  all,  there  is  great  economy ;  tike  vastexpCBSe 
of  thick,  impenetrable  walls,  beiOK  tendered  unne- 
cessary. Secondly,  All  pretence  for  subjecting  pri- 
soners to  the  torture  and  degradation  of  irons  is 
taken  away.  Thirdly,  No  misbehaviour  of  tlie  pri- 
soners can  elude  obicrvation,  and  instant  correction. 
Fourthly,  No  negligence,  or  corruption,  or  cruelty, 
on  the  [lart  of  the  subordinate  npents  in  the  prison, 
can  escape  tbe  view  of  their  principal*.  And,  Fifth- 
If,  No  miscondnct  towards  the  piJioaai^  w  ib«  park 
9« 
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Prh^at  >na  of  their  principals,  can  remain  nnknovn  to  the  pub> 
rri.nn  Di*.  Qiq^  obtain  a  regulated  admittance  into  the 

f  iospoetioB  toireri  tnd  r^ulated  communication  with 


The  persons  whtt  tre  liable  to  be  id  piiaoa*  for  wire 
custodj  merely,  are  of  ibree  denea.  Kim,  Penooi 

apprehciuied,  and  about  to  be  put  on  tlicir  trial,  for 
the  coiiiniissiao  of  a  crime.  Secondly,  Persons  con- 
victed of  a  crime,  nrtd  about  to  reodfe  ibrir  pu* 
nishroent ;  anil,  Thirdly,  Debtors. 

Under  a  good  system  of  law,  very  little  provision 
woald  need  to  be  made  for  these  cases.  It  is  ooe  of 
the  eascntial  pronertiea  of  a  good  system  of  law  to 
pemiit  aa  little  tteaeaB  possible  to  iotcnreoe  betveeD 
the  apprebention  and  trial,  and  betweeo  tbe  eODvio« 
>i  II  1  1  '  :  I.  1  ^l  iTsent,  of  a  person  for  tt  crime.  There 
woula  iiKic:,  Llicrefore,  be  many  such  persons  in  any 
prison  at  a  time.  And  under  a.  good  system  of  law, 
there  n«>ver  would  be  any  body  ia  a  prison  on  ac- 
count of  debt.  •  This  is  mentioned  merely  to  show 
Jiow  little,  under  a  good  system  of  law,  tbe  apparatus 
ud  expense  of  a  separate  prinWf  lor  thv  eel  of 
MMt,  srottid  be  wanted. 

These  penoai  bdng  iamatea  of  a  prison,  Ibr 
insuring  their  pre&ent^  merely,  the  q;iHltien  il|  What 
treatment  they  ought  to  receive  ? 

Person*  in  prison  before  trial,  and  debtors,  are 
persons  of  whom  nothing  is  certainly  known,  but  that 
they  are  unfortunate.  They  are,  therefore,  entitled 
to  all  the  benevolence  which  is  due  to  tbe  uofurtu- 
oate. 

Wbat  ie  dene  for  tben  in  a  prison  must,  however, 
be  done  at  the  expeoae  of  the  oesomunity,  that  is,  by 

sacrifices  demnntlcd  of  those  who  are  not  in  prison  ; 
and  those  sacritices  ought,  undoubtedly,  to  be  the 
f-niai'est  po;«ible.  The  question  is,  therefore,  to  be 
settled  by  a  compromise  between  the  principle  of 
benevolence,  and  the  principle  of  economy' 

The  principle  of  benevolence  undoubtecily  requires 
that  the  health  of  the  priuoeitriMialdllotbe  impair^ 
ed  I  for  ttaia,  impMtiDg  the  premature  Ion  of  life,  is 
In  reality  the  pmiishment  of  death,  toflicted  upou 
tho^i'  f  n  whom  no  punishitient  is  due. 

1  lijt  health  may  not  be  impaired,  three  things  are 
indispensable:—!.  A  wholesome  apartment;  2.  A 
sufficiency  of  wholesome  food  j  3.  Sufficient  clothing. 

Tbe  principle  of  economy,  with  equal  certainty, 
•saett,  that  idl  those  should  be  of  the  cheapest  pos* 
l%le  kind. 

All  ibia  i»  aboodai^jr  deer.  It  ia  equallv  clear 
that,  with  respect  to  tauee  irfio  are  in  pntoa  for  aalb 

custody  merely,  the  principle  of  benevolence  re- 
quires, and  the  principle  of  economy  docs  not  forbid, 
that  they  should  be  free  to  use  any  indulgence, 
which  costs  nothing,  or  which  tliey  provide  lor 
themselvea;  and  iljai  no  further  restruiiu  should  be 
placed  upon  their  liberty  ibao  tbe  custody  of  their 
 ,  ^nd  ibQ  tnlc  ^  mauM^t  whidt  ptcMribaa 


the  liiuiK  and  accommodations  of  tbe  place,  may  de-  >^ri«oo*  »u 
msnd.  •''^-Jjlf- 

Few  words  will  be  necemaiy  lo  diow  what  b  ap- 
propriate  to  tbecaw  of  tbe  man,  who  !■  in  priaon- 
during  the  interval  between  his  scntenee  andlua  pu- 
nishment. 

By  the  supposition,  In  llilh  casi',  Lis  ]!  iij!..Iiii)etjt  is 
something  distinct  from  his  imprisonment  ;  bi  i  uufe, 
if  not,  it  18  a  case  w  hich  comes  under  another  lieuu, 
namely,  that  of  pcr<ions  who  are  io  prison  fur  th^ 
sake  of  puntstimcnt ;  and  will  be  folly  OOnridCfed  in 
another  part  of  this  discourse. 

If  he  i>  in  prison  for  detention  merely,  his  pu« 
■Mwent,  ac  metcJ  out  and  fixed  by  the^udge*  Imu 
aiMnetfaing  wholly  separate;  every  particle  of  har£ 
ship,  imposed  upon  him,  not  neccss.iry  for  his  dtten- 
tiou,  in  something  without  law,  aud  contrary  to 
law;  is  as  much  injustice  and  a  crime,  mIiuti  io- 
flicied  upon  biro,  as  if  inflicted  upon  aiiy  other 
member  of  the  community.  The  same  coutidera- 
lious,  which,  as  we  found  above,  ought  to  regulate 
the  imprisonment  of  debtors,  and  persons  in  cua> 
lodjr  iiefore  trial,  nameljr*  the  oompromiso  be> 
tween  the  principle  of  benevolence  aod  the  principle 
of  economy  ;  apply,  without  the  cmallcsl  difference, 
to  the  case  of  persons  w  ho,  during  the  interval  be* 
tween  their  sentence  and  iii  execution,  are  in  prison 
for  tbe  mere  purpose  of  preventing  their  escape. 

We  foresee  a  difficulty,  or  rather  an  obrjectiOOt  for 
there  is  really  no  difficulty  in  the  case. 

Persons  come  into  prisons,  who  have  been  accus- 
tomed, in  the  preoedinf  pan  of  their  live^  to  all  de* 
greet  of  delicate  ana  indulgent  living ;  to  whom, 
therefore,  the  harJ  fur  prescribed  by  the  principle 
of  economy  will  otciiiioa  very  different  degrees  of 
uneasiness. 

Such  persons,  when  in  prison  for  safe  custody 
merely  (v^hat  is  required  when  persons  are  in  prison 
for  punishment,  or  for  reformation,  will  bo  seen 
hereafter),  may  be  allowed  to  make  use  of  any  fundi 
which  they  may  noeaess  for  procuriiw  to  themaeivea 
an  unexeeptioaable  indulgences.  T^ey  inay  be  at* 
10  allowed  the  exercise  ol  any  lucrative  art,  consist- 
ent «iih  the  nature  of  the  prison,  for  procuring  to 
themselves  the  means  of  such  indulgences.  This 
the  principle  of  benevolence  dictates,  and  there  is 
nothing  in  the  principle  of  economy  which  forbids  it. 

We  shall  be  tuld,  boweirerj  that  there  are  per^ 
sons,  who  have  been  accuttomed  toadeUcale  noda 
of  living  and  who  cook  into  priwm  without  the 
command  of  any  funds,  or  the  knowledge  of  any 
art,  by  wWcli  they  may  soften  tlie  hardsliip  of  their 
lot  <  and  we  shall  be  asked  what  is  Ute  course  nbich 
our  philosophy  recommends  for  the  treatment  of 
tiiem  i  I'Ue  course  which  it  recommends  is  very 
clear.  Such  persons  are  paupers,  and  whatsoever 
treatment  ia  fit  for  paupen  of  the  deacription  to 
which  they  bakof,  ii  it  alio  far  them.  Iftbetaaia 


•  If  evident  fraod  were  committed  in  contracting  tbe  debt,  or  if  the  property  of  othen  obtained  by 
loan,  had  evidently  been  dislionoily  spent,  or  di),Iionestly  risked,  such  fraud,  or  dishonesty,  beuig  < 
pol  a  debt,  might  justly  subject  a  man  to  imprisonment,  or  any  other  sort  of  due  puitisbmeni. 
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Mmwimi  any  fund*,  to  which  •»  paupen  they  can  apply,  the 

'^liL?*"  ^I'['''c>"'-'n  ■li'Mild  be  oiien  to  thi'in.    I(  tliere  arc 
•I**    none,  nil.! 


Ma*B««r 


there  is  no  persnn  to  wlmse  benevolence 
thev  can  resort,  tile  iffcctii  o(  sucl)  a  dei^titate  situa- 
tion must  be  sustaincdj  the  same  wa^  in  a  prison,  as 
tNy  mutt  ba;,«beii  my  penon  fiilU  iato  it,  eat  or« 


If.  Having  stated  what  appMlt  to  m 
for  illwtrating  the  principles  whfch  Ought  to  regnliM 

the  imprisonment  at  those,  in  respect  tn  whom  safe 
custody  is  the  end  In  view.  We  come,  in  the  next 
place,  lo  the  cnse  n(  thoj-e,  in  respeet  to  whom,  in 
addition  to  miv  cu»tot]y,  punishment  is  to  be  eflect* 
ed  through  the  same  medium. 

This  subject  we  iball  unfortunately  be  under  the 
necessity  ot  treating  aaper6cially :  becaune,  in  order 
to  «Kptain  it  fully,  w«  oi^t  to  have  before  us  the 
whefodoctriira  of  ptmiahnent;  uait  f^r  this  purpose, 
■  tlevelopement,  tooestanaivo  ihr  th«  preatotpmpoae, 
would  be  required. 

Tins  we  may  nssume  as  an  indisputable  principle  ; 
that  whatever  punishment  is  to  be  inflicted,  fhoulil 
be  determined  by  i!]  : m  and  by  him  alone  ;  that 
it  should  be  dctermiticd  by  its  adaptation  to  the 
crime ;  and  that  it  should  not  bn  competent  to  thoso 
to  whom  the  expcntion  of  the  sentence  of  the  judge 
is  entrusted,  cither  to  go  beyond  th«  line  wbicli  £• 
haa  drcwD»  or  to  fall  ahort  of  it. 

Wo  hara  already  eitabtiibed,  what  Mened  aot 
ident  reaaoDi,  diat  for  peraom  confined,  onatfeouat 
of  laft  custody  merely,  the  cheapett  aoctmimoda- 
tion,  not  importing  injury  to  health,  in  respect  to 
apartment,  food,  and  clothing,  should  alone  be  pro- 
vided at  the  public  expense. 

Unless  in  the  case  of  those  whom  the  judge  might 
condemn  to  lose  a  portion  of  their  health,  aa  tbe  pu- 
nishment due  to  tfaem,  by  the  aufferings  of  an  un« 
wholesome  prifOO,  mnrfioleaene  food,  or  improper 
clothing,  ibia  oeoommodation  ought  to  be  aAltaed 
•van  to  Ihoie  who  are  placed  in  prisotit  fbr  the  Mke 
of  punishment.  And  i(  it  should  be  thought  that 
the  lo»s  of  health  never  can  be  a,  proper  punishment, 
if  it  has  never  been  rejrarded  as  such  even  by  sa- 
vages, and  is  repudiated  by  every  principle  of  rea- 
son,  then  it  follows,  timt  the  accommudiitions  which 
we  have  described  in  the  ibrmer  part  of  this  du- 
course,  as  required  in  the  case  of  prisoner*  detained 
for  safe  custmiy,  are  required  in  the  caae  of  prooo. 
era  of  every  dMcripUon. 

Tbia  it  s  baiiib  UMrdbr^  vpan  which  every  ihiof 
ia  to  reit  In  every  nttoAal  system  of  prison  ma- 
nagcment,  this  is  an  esscnti  il  condition.  We  are 
now  to  sec  in  what  manner,  upon  this  footing,  pu- 

ntehaient,  by  ncwii  orimpciieaiMiit,  it  to  bo  oftet. 

ed. 

One  mode  is  sufficiently  obvious  and  sufficiently 
known.  The  panithaaent  may  be  rendered  more  or 
leu  severe  by  Ita  duration.  Want  of  Kbeft7ii,  io 
almost  all  caica,  o  aooitoe  of  ttneaiiBeaai  watt  of  li- 
berty, added  to  Oe  denial  of  all  pleaaqraa  of  aeote, 
can  hardly  ever  fail  lo  be  a  source  of  great  uneaai. 
ness.  A  long  imprisonment  therefore,  with  the 
dieapest  accommodation  not  importing  injury  to 
health,  must  b«  •  severe  pooiiluaaDt.  Thii,  it  is 


evident,  may  be  graduated  to  more  or  less  of    vert- r> boas  Mil 
ty,  not  only  by  degrees  of  Liuu'j  but  the  use  of  such  •''^f^'^ 
means  as  the  prisoner  might  uomaattiiil  for  procuring, 
uccummodations  and  iiidul<;euct?s. 

To  this  imprisonment  may  be  added  solitude.  But 
thoush  we  mention  this,  as  a  practicable  addition  to 
simple  imprisonment,  it  Is  well  IcnowB  bow  Imla,  vr« 
less  for  short  periods,  and  en  seiy  partlcoltir  eoea* 
aiona,  it  is  to  be  reoonmended. 

The  modes,  which  lately  have  been  most  in  repute, 
of  adding  to  the  severity  of  simple  imprisonment  for 
tbe  purpose  of  punishment,  have  been  two;  1st, 
Hard  labour;  and,  Sdly,  Bad  pffjaoCM^  and  bed  mo* 
nagement  in  tho«e  prisons. 

1.  The  Bpecics  of  labour  which  appears  to  have 
obtained  the  preference  ts  that  of  treading  in  a  wheel. 

If  a  criminal  in  a  prison  ia  ever  to  be  let  out  again^ 
and  to  mix  io  society,  it  is  desirmble  that  nothing 
should  be  done,  and  laatt  of  all  done  on  purpo«e,  to 
make  him  •  wane  member  of  society  than  when  ho 
went  in.  There  cannot  be  a  worse  quaJiiy  of  a  pu- 
nishment, tlian  that  it  Iia.i  a  tendency  to  corrupt  and 
deteriorate  the  individual  on  whom  it  in  inflicted  ; 
unless,  indeed,  he  is  a  prisoner  for  life  ;  in  tlmt  Ciu'e, 
people  of  a  certain  temper  might  say,  that  making 
worse  bis  di'^positinn  i.s  a  matter  of  little  importancct 
and  to  them  we  have  no  timo  ta  muke  any  reply. 

Most  of  those  persons  who  corr.e  into  nvisoo  OS 
crimioais,  are>bad,  becaiise  thqr  have  hatea  labour, 
•ad  hare  bad  iceoene  to  other  iMans  than  ih«ir  in- 
deatiy  of  attainiw  the  supply  of  their  wants  and 
the  gratification  of  their  dcoirea.  Fsople  ol'  indus- 
try, people  who  love  laboor,  aeMom  booonc  the  cri> 
minul  inmates  of  a  prison. 

Onr  il  i;  L',  however,  is  pretty  certain,  that  men 
seidotn  become  io  love  witli  thetr  punisliments.  If 
the  grand  cause  of  the  crimes  which  have  brought  a 
man  to  punishment  is  his  not  baviiig  a  love  but  ha- 
tred of  labour ;  to  make  labour  his  punisbmentit  is  On* 
Ij  to  make  him  bate  it  the  noroi,  If  the  more  a 
nan  bates  labour,  the  mere  be  b  likely  to  act  as  a 
bad  member  of  society:  to  punish  n  man  uiih  la- 
bour, and  then  to  turn  him  out  upon  socictVi  is  a 
course  of  lai^iiioawbiohaa»oHitootof.thehi|^iett 

wifdoiD. 

Besides,  in  treating  labour  as  an  instrument  of  pu- 
nishment, call  it  hard  labour,  if  you  will,  wlut  sort 
of  a  lesson  do  you  teacli  to  the  industrious  and  la> 
borinuis  class,  who  form  tl)e  great  body  of  your  peo> 
pie }  to  those  whose  lot  is  lidtour,  wfaooe  wt  is  hard 
laboor,  harder  tluio  any  which  it  is  iu  your  power  to 
impose  t  Vniiit  eompul^ory  labour  is  so  bard  as  many 

apecies  of  voluntary  labour  ? 

As  an  instrument  of  reformation,  labonr,  as  ue 
shall  presently  tee,  is  invaluable.  As  an  insiruiuent 
of  pur»ishnicnt,  hardly  auy  thing  can  be  cniicci«ed 
more  exceptionable.  That  which  ia  the  source  of 
all  that  mankiod  enjoy,  that  which  is  the  foundation 
of  creiy  virtue  io  tbe  ONSt  numerous  class  of  tbe 
eemmuDity,  would  you  stamp  with  ignoauny  eod  dts« 
honour,  by  inflicting  it  as  a  puniwmena  open  tbe 
worst  and  basest  of  your  people  f  Is  this  your  ex* 
pedient  for  rendering  it,  what  every  wise  l^islator 
would  wish  to  lender  it«  iMtooanblo,  and  tbenoe  de- 
sirable? 
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Pri^ii«uid    Then  ai»«di*r  atftdwa^  perfectly  Anmtn, 
»*»rr,      ugamst  iMwur  m  •  p«iidHn«C»  It  operate*  wUh 
jg"^  more  inequality  ihtn  ■Imoit  any  •Ibtr  iotlnimat 
*      of  punithmcnt  tb»«  e»«T  hM  b««ii  l»»«rt*d-  Th« 
same  degree  of  labour  would  kill  one  mun,  ihai  lo 
another  wouW  ht;  only  a  pastime.    From  tht*  jource 
we  may  npprelund  llic  most  horrid  5lMi»e»,  in  the 
continuance  of  iho»e  trcftd-milk.    We  n.ny  be  very 
•ore,  that  th«  »oat  atmdwH  cnicjty  will  often  be 
Mflicted  iipM  tbow  who^wkh  strength  below  ihc 
avenge  MMdard,  ai«  flaeed  intlMee  pemi  engines ; 
while,  in  the  cue  «f  thoae  whows  strength  i«  aaodi 
above  that  standard,  they  will  hardly  opera**  ai  • 
punifihniLnt  nt  all. 

It  is  im[)<>>s.ible  that  the  judj;e  can  lacature  out 
this  pii!ii--.}i{iii'nt  ;  becduse  thf  judge  ha»  not  the 
means  of  ascertaining  the  rdaUvc  strength  nf  the 
parties  wbo  come  before  him.  It  must,  therefore, 
lie  left  to  the  jailor.  The  jBilor,  not  the  judge,  wiii 
nete  out  and  determine  tht;  degree  ol  sulK^riog  which 
each  indMliial  ia  to  undcrgv.  The  jailor,  aat  the 
jtidgc,  if  the  roan  who  adapw  tbe  MtaMBeat  to  tha 
crime.  Ilcnce  one  of  the  staina  wUdi  awrk  a  caa^ 
Icsj  and  stupid  legislation* 

It  is  a  far  inferior,  though  ttill  no  incontiderable 
proof  of  a  blundering  legislation,  that  the  labour,  if 
labour  it  must  be,  is  not  of  such  a  cort  as  to  be  use- 
ful. The  turning  of  a  wheel,  by  buman  labour,  when 
eo  many  better  means  of  turning  it  afO  poneHod  ia 
■bandiuice,  is  deatitnta  of  even  thii  NceiBaMadatiaa. 
ft  Mands  upon  a  rinilar  feoting  with  tha  contrivance 
of  the  jailor,  whom  Mr  Bentliam  celebrates:  "  We 
are  told  somewiiere,"  he  says,  "  towards  the  close  of 
Sully's  Memoirs,  that  for  some  time  after  the  de<^ase 
of  that  great  aud  honest  tnininter,  certain  high  tnounts 
were  to  be  seen  at  no  {;reat  c))sta  ce  tVom  his  house. 
These  mnunta  were  so  many  monuments  of  his  cha> 
rity.  The  peer  in  hii  ni-ighbourhood  happened  to 
have  isidiwlfff  to  ■pai«»  tad  tiio  best  employment  he 
would  find  for  it  wai,  to  raoMve  dirt  from  tbe  place 
where  it  lay  to  another  where  it  waa  of  HO  IMe«  Bf 
the  mere  force  of  innate  genius,  and  without  having 
ever  put  himself  to  gthool  to  learn  ccnf.nr:  y  of  a 
French  minister,  a  pluin  English  jailor,  wiiom  How- 
ard met  with,  was  niti:  j  iuLtssing  this  revived 
apecies  of  pyramid  aichiieclurc  in  miniature,  lie 
had  got  a  parcel  of  stones  together  at  one  end 
of  his  vard,  aod  aet  the  fwiMKiers  to  bring  them  to 
Ibe  otiieri  the  taak  adiiavad.  Now,  says  he,  yo« 
tnay  fetch  them  back  again.  Belog  aaked  what  waa 
I    Ibe  object  of  this  industry,  hit  «Mwer  waa,  *To 

nlagae  tlic  pri»oner<i.' " — In  a  note  on  this  pai«it  j;L', 
Mr  Bentliam  mys,  "  I  be^'  the  iailor'i  pardon  ;  »J  jt 
is  above  was  trum  niemor}  ,  li  ^  t  iinlriviince  wag  'Am 
aetting  them  to  saw  wood  with  a  blunt  saw,  made 
Uunt  nn  purpose.  The  reaiOMia  «f  IMMMttt  wen  • 
committee  of  justices." 

8.  Bad  prisons,  and  bad  roanagement  in  thcte 
pffliona,  ia  •  ntodo  of  nmiahawBt,  the  racoumeoda- 
tion  of  which  hae  toteiy  bean  revtved,  after  we  might 

Ijjvi-  lioped  that,  in  this  counlry  at  IrasT,  it  was  ex- 
pi  ni  l  I  i!  f  or  ever.  The  language  of  sucii  rticommen- 
d;[tiL  H  I  u5,  iin  -L'vi  ral  rcccnt  Occasions,  been  heard  in 
Parliament  i  and  an  artifik  oaPriaoo  Disciphoe,  which 


O  N  S. 

lately  appeared  i»  the  EdMurgk  Renta>,  caoooi  be  l^kSoos 
interpreted  in  any  oilier  »eaae.  £v«n  the  Conuuittee  '''^  tiu. 
of  tbe  Sotittif  J»  Me  h^vtmuU     Fxuuh  Ditei-  tfj^^ 
flitie  ha«e  not  baeo  able  .to  withataod  the  feroe  of  ^'^''^^ 

what  they  may  have  supposed  lo  h*t  faa>liionable  doc- 
trine. In  their  Fourth  Ueport,  lately  publislted,  which 
w  e  are  sorry  to  say  evinces  more  of  good  intention, 
than  ol'enhghtpncti  viewi"  for  ilsi  giitdnnce,  they  sayj 
"  No  charge  can  be  more  misialciii  and  unfounded* 
than  that  the  plans  reconitnended  by  this  inttitiHifltt 
are  calculated  to  introduce  comfort  into  gaolti  Tha 
caaunitlec  aaa  of  iquaioo,  cod  have  alarqw^  TfTfm^ 
adf  ihatacvera  ptwjshaieiit  mait  fonn  tbe  baste  of  m 
efiwlive  system  of  prison  discipline  ;"  thereby  coo* 
founding  two  thmg.a,  punishment,  and  prison  disci^ 
plin<:  ,  which  lire  loiiiily  distinct :  and  between  which. 
It  18  of  »o  iiiucli  liiiportance  to  preserve  tbe  4'*ti''ff- 
tiun,  that  without  it  -TTt a  nttimirf  tilai  rait  br  ioiar i 

tiuned  about  either. 

No  doubt  erimea  must  be  punished.  Who  needs 
inatructioQ  ttpOB  that  headf  But  wbaa  lhej|ii%i 
baa  pfaaarlbad,  ilial;»  bi  a  particular  way,  wbicb  be 
IMbila  eo^  a  partieaiar  meaatico  of  pain  ilwll  be  in- 
fUeied  apoo  an  todividuai ;  and  when  the  individual 
h  taken, aod  made  to  Fu»iain  the:  I'iu  r.itions  **'**Hah 
uhich  the  pain  is  generated;  wriac  han  this  to  do 
with  the  diticipline  ol  ttie  prison?  It  is  an  net  i,r 
•cries  of  acts,  tui  generit ;  actJi  not  forming  any  part 
of  the  ordinary  courio  of  prison  iikiii,i-ement ;  acta 
which  would  not  have  talieii  pUce,  which  ought  net ' 
to  have  taken  plaoe,  if  tba  judga  liad  not  coDiaaa4> 
ad  tliem,  and  which  wen  perfiMned  aolelj  and  «• 
cluslvely  in  obedience  to  hia  cnrnwaadtaBt.  Thiaii 
the  nature  of  punishment,— othav  ^llllilbaMBt  tbM 
this  tlierc  ou^'ht  to  be  none. 

Tbe  Committee  would  male  ^  n-  punithment 
tlie  basis  ot  prison  discipline  1  What  business  have 
the  Committee  with  punishment}  Tlie  acsjgning  of 
p<ni«hBM!«t  -the  lagitlaiUMi  Jutw  givaa  >o  outer  aa4 
fitter  baadet  to  tliota  who  taiko  cagaiaaoce  of  the 
O&nce,  and  alone  ought  lo  ncaaure  the  punish- 
ment. Saving  they  would  make  punishment  tba 
hoMA  of  p^l^(>fl  diiic'ipline,  vvliut  itolhey  intend  by  this 
ill  contrived  expre.S6iiin  i  Do  they  meao,  that  their 
jailor  shall  hold  the  &eale:$,  und  wci^h  out  the  proper 
quantity  i  If  not,  bow  are  they  to  be  understood  I  for 
if  not  the  jailor  but  the  judge  is  to  weigh,  and  the  jail> 
«r  ia  to  do  notbio^-but  pumtoalijr  carry  theprecctipr 
tiMtof  the  Judge  mto  eaeeutieo,  then  ia  punishment, 
in  ifto  praper  leoae  of  tbe  word,  any  part  of  prison  dia> 
Cipltne.  It  ia  a  aaparala  operation,  performed  on  a 
p  i[  t II  Ltlar  occasion,  bccaiuc  pre(.cribed  by  iLcjuilge, 
:]ij<!  i:i  the  exact  manner  in  which  tbe  judge  has  pre* 
bi  iibx  i  it.  Ii  it  is,  on  tbe  other  band,  a  part  of 
prison  discipline,  then  all  tlte  hurrid  conseouencaiL 
inseparable  from  making  the  jailor  the  judge  aag 
aaeter  of  punishment,  present  thcmSdvea  to  the  iei^ 
ainatioo ;  and  be  wbo  can  ooduce  to  look  at  them  wmf 
dsreU  upeathe  pietura  of  •  prlMH,  wbecein  tbe  poor 
svill  not  bo  more  cawtortable  than  at  haarn^  nor  by  tbe 
charms  of  iBpriiaaMawi  anticad  i*^**— tf 

crimes. 

Nothing  can  more  clearly  indicate  that  plMlP 
of  miod,  which  comiatt  in  .cofffiwio  flf.iiia|ib  dpi^ 
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rtiMBt  Ml  iIm  vigw  Inijruage  wMeh  w«  haw  iboat  ifi*  ii»> 

ccwity  of  maiung  prMoni  the  se*U  of  wrrlched* 
"P*"^    neM,  that  crinick,  they  say,  may  not  receive  en- 
couragetnent. 

We  liave  already  »c€r>,  that,  unle^^  it  is  part  of  a 
man's  puniiiliiuciit,  uxpressly  orJuiiiLLl,  that  lie  sliol^ 
lose  a  portion  ot  bis  heaUti ;  iiiM  is.  liiat  liit  iti'o  shali 
be  cut  short ;  that  is,  that  after  a  period  of  torture, 
be  siiaU  receive  «  capiiei  puniahmont ;  a  wholesome 
•paftoMSrt^  m  ta&ettMf  of  wholesome  food,  proper 
«lMbiaf(,.all  of  the  ehee|mt  kiiMl.  mmt  be  provided 
for  every  body.  When  people  talk  about  making 
priM':!  -  seats  ot'  wretchedMHt  do  IImj  pCHtaiMM* 
thing  worse  thiia  this^ 

Many  of  ihom  will  nodoubt  answer  ;  'W-s,  wc  mean 
berd  labour  in  addition.  We  &ik  s^nia.  Do  you 
Bean  bard  labour,  according  to  the  prescription  nf 
the  judge,  or  without  the  prescription  of  the  judge  i 
Jfaeaaidiiig  to  the  prescription  of  the  judge,  iheene 
ii  tlwMM  widi  that  wbicb  we  beve  previowly  ei^ 
m^bmi,  Tbii  jMirHaeat  ef  puniilwKM  b  cscep* 
tioneblcb  only  becwiN  k  Ii  a  ted  iaMruauat. 

Tbe  wbolB  matter  evideatly  cone*  to  tbia.  ff 
tDore  wreicbedoess  is  desired  than  wliai  is  iaiplii-d 
in  con&nenieiil  under  the  worst  accommodatiua  wlucL 
tbe  preserfslion  of  lu'altli  uiiiniis,  it  iiiu»t  be  meted 
out,  either  at  the  pieasure  ot  the  jailor,  or  the  plea- 
eure  of  the  judge.  The  writer  in  the  Eldinlurqh 
lUvmo,  and  the  Committee  of  the  Society  for  Uie 
Improvement  of  Prison  Discipline,  ip— k  Mif  tbqr 
ted  never  MAeetcd  upon  tbe  difference. 

We  im  Ml  eaein  to  baaiow  a  word  upon  that 
Cheory,  whsoh,  for  ibe  pr—enliott  tfMmaa,  weiiM 
mke  prisons  scene*  of  wreicbedoen  et  the  pleeture 

of  the  jailor. 

The  only  queiUiin  wliiLb  taii  Jcitrvc  a  solution 
is,  what  mode  of  inHictin^;  evil  in  a  ^aol  can  the 
faidge  make  use  of  lor  best  atbaioing  the  ends  of  pun- 
Mboieot}  The  answer  is  not  difficult.  Unless,  where 
that  course  of  reformatory  discipline,  which  we  shall 
delineate  under  the  next  head,  suffices ;  and  wc  allow, 
that,  tho«^  k  nwy  be  oiade  to  involve  no  amill  de> 
gree  of  punkbiDen^  then  ere  CMeeiit  whidt  it  would 
not  suffice ;  it  will  ceruinly  appear,  thai  priiOM  are 
not  the  best  instruments  of  punishment. 

A  single  consideration  suffices  for  the  proof  of  tl.N 
proposition.  Puni«hment  in  a  prison  loses  the  grand 
requisite  of  a  punishuict  ',  tl  .it  oi  engendering  the 
greatest  qusutiiy  of  terror  in  others,  bw  the  smallest 
^entity  of  suiiering  in  the  victim.  The  principal, 
perhaps  the  aole  end  of  punishment,  is  to  restrain  by 
the  eMniple ;  because,  with  respect  to  the  individual 

whom  you  te*«        ^  *'>'^J  "OJ 

danger  (Vnm  hhn,  you  can  keep  bte  ia  tight,  and  no 

more  in  required.  Yet,  the  language  we  hear  about 
tbe  trce  J-mill,  and  hear  from  tbe  mouths  of  high  per- 
aoDS,  ini[)l)Lti.  lhat  hardly  any  thing  more  is  in  their 
minds,  than  the  effect  upon  the  individual  suirercr.H. 
**  Nothing  finer  than  the  tread-mill  ;  a  fellow  who 
tea  teen  in  tte  tread-mill  never  oojnea  back  wain." 
Be  h  M»:  b«l  hr  tUt »  a  mj  iaaigaili- 

«MI  pui  aT^w  ip«tteb 

Tte  cteica  tf  aspadiavhb  Ae  otedainf  (to  jufi' 
aiahmcnt  best  adapted  to  the  several  cases  for  which  a 

suffice,  ba 
ibrtlw 


aiahmcnt  best  adapted  to  the  several  cases  for  which  a  rcatraiat  from  all  iodulgeocaa^  exoept  ondCT 
aoHoexif  re^rnietory  discipliiie  ibes  not  stiffice,  be*  conditions,  are  necessary  la  reTonvatOfy  da 
taifiioaBeiter  teadarinyifay,and  iDHit,ibrtte  whaiavtr  poaUinaal  ii  ianwlfad  b  taab  piq 


preeent  purpose,  be  regarded  ai  detcenrfned.  All  ihatf|w«asaa* 

It  is  nece»ftury  for  us  to  show  here  is,  lhat  a  prison  is  ^"H''^'''** 

not  the  proper  scene  for  it,  nor  the  instrument*  Of  a  " 
prison  tlie  proprr  Instrument*.  To  render  8  punish- 
ment tliu  iiinst  efficicioiis  in  accfimplishtnj?  the  great 
etjd  of  punif hnient,  it  niu*t  be  a  punishment  calcu- 
lated to  make  the  Wrongest  impression  upon  the 
senses,  and,  through  the  leMai^  Ufam  the  imagina-> 
tion,  of  the  public  at  Urgoi,  more  apecndijr  of  that 
part  of  the  public  who  lie  ander  tte  etrongeM 
temptatioaa  ta  the  COOnntefaMi  of  similar  crimes.  But 
the  punithmenta  InlHeted  in  e  prison  are  witlidrawn 
from  the  senses  of  the  pubfic,  and  seem  as  if  they 
were  intended  to  make  the  sniallest  possible,  not  the 
prr  iti  I  [  ofsibie,  impression  upon  the  imagination* 
ol  Illume  w  ho  are  to  be  deterred  from  crime.  They 
are  defective,  tlHrcfiire,  in  the  m<ist  essential  quality 
of  a  punishment,  and  cas  always  be  supplied  by  bet- 
ter meana  of  attaining  the  same  end. 

The  proper  idea  of  a  priaoa  is  that  of  a  plana  of 
oMady,  and  that  alana.  Tbb  idea  aaglit  ta  te 
(dearij,  and  distinctly,  and  steadily  preserved  in  the 
aiiiMi,  in  all  disquisition*  rexpeeting  prison  discipline. 
I'unislirnent  and  reformatory  ilifciplinc  may  be  an> 
nexed  to  sal'i:  custody  ;  and  in  as  far  us  they  cofltitt 
of  a  series  of  operuiiins,  requiring  time  for  their  per- 
formance, it  is  tssential  to  them.  As  refisnmatory 
di--.ciplirie  confistK  wholly  in  such  a  series,  imprison- 
ment is  a  necessary  condition  of  it.  Since  many,  nU 
af  the  bait  kiada  of  puniriinient  are  not  such  a*  oaa 
be  axecated  ail  at  once,  but  require  a  period  «f  ttei^ 
wipriioiment  ii  equally  necessary  for  theaa  punlilk* 
mna^  Bat  tteag^  you  must  have  safe  custody  to 
eneble  too  to  execute  certain  punishments,  and  alto 
t  o  ii  ible  you  to  carry  into  effect  a  course  of  reform- 
.I'.iiiy  discipline,  safe  custody  is  not  the  same  thing 
with  punishment,  nor  the  same  tiling  with  refor- 
matory discipline;  and  no  conclusions  can  be  de> 

pended  upon,  Ir  — "  —  —  -  - 

founded. 

III.  Having  that  caneidered  prieens,  a*  instrumetita  1  . . 
of  atfe  cuitody,  end  as  inilramente  of  puaishment ;  Msdiltei ' 
two  of  the  purpnscK  (0  which  they  have  been  applied 
ns  means  •  it  remnin!<,  that  we  consider  them,  as  in- 
'  trrjiui  ir  ,  rif  reformatory  difciphne,  the  third  af  tte 
purposes  to  which  they  have  been  applied. 

It  is  necessary,  first  of  al^  ta  ilata  •  dnv  idaa  af 
reformatory  discipline. 

When  offences,  against  which  it  is 
society  ahould  teve  protection,  are  committed,  it  ia 
desirable  Itet  Aa  pmlifalnent  of  the  offender  should 
teva  tlitae  prapartmi  let.  That  it  ehaald  datar  all 
ether  penooi  Aoat  eoawntlin^  a  ateHar  odhiiaa, 
which  is  its  most  important  properly.   Sdfy,  That  it 
should  have  the  eflirct  of  deterring  the  man  himself 
from  a  repetition  of  the  offence,  iwjr,  Tbatit  diauld 
have  the  effect  of  removing  his  former  b*d  hiibiu, 
and  planting  useful  habit*  in  their  stead.    It  is  tlii* 
hut  property  which  i*  wimht  to  be  communicated  to 
lib  piinU»eBt  by  TdTomaianp  disciplioe. 
ibito  CNMinff  and  daitfofin>  of  habitiii  tte 
wtreiat  af  tafccaiaody,  aai 
certain 
discipline. 


neceaaavy  tbi 

rommitiea,  it  i 
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rriMn*  and  coerc!oD,  h  a.aeoetmjr  fttt  of  Mfonaatorj  diM«-  Iw  *b«n  not  be  permhteil  to  nake  any  addttlont  to  PtiM«ai 

Pnwm  Du-  piinp,  i,,,.^  flire  from  any  source  belonging  either  to  "^wgWfc 

Wliat  is  Ji-sircd  is,  to  cn  ate  a  liahit  of  doing  Ufc-  hiiii>e!F  or  otfiLTii,  cx  ept  his  Inbour  ;  but  llial  whit 
ful  acts,  in  ordtr  to  brt'iik  the  hn!)it  nf  doing  liiirtlul 
act?.    To  accompli'<h  tiiis,  imans  must,  be  obtained 
of  makiqg  the  individual  io  ^ue^tlon  perforin  cer« 


uin  acta,  and  ahetain  6tm  Ibe  p«rfomaii«e  of  cer» 
lain  other  Hia. 

The  Doani  to  be  empiajed'lbr  llrodudl^f  perfiwm- 
tnec  cannot  bo  of  more  than  two  sorts;  the  plca<sur> 
able,  and  the  painful.  A  man  may  be  induced  to 
perform  certain  acts,  either  by  punishiu  iit,  or  rcwm  d. 
He  may  be  made  to  abstain  from  performing  ceriam 
act:  by  an  additional  nieana^  bf  wJtbbolliiig  the 
poircr  of  performing  them. 

The  latter  is  the  nteaiu  chiefly  appUcabte  for  pTe> 
.fODtinR  the  performance  of  hurtful  acts  in  prisons ; 
Mt  oujr  crimes,  but  acta  of  lotemperance,  gaming, 
ar  tmf  etfaen,  the  tendency  of  which  is  towards 
eriaiea.  Aa  this  is  nearly  the  uniferaai  practice,  the 
nasons  of  it  must  be  to  faiMtaUj  bnowo*  aa  not  to 
need  devclopement: 

The  inquiry  which  c!)ictly  calls  for  our  attention 
is.  What  are  the  bc«t  means  of  producing;  the  per- 
liirawnce  of  thote  actii,  the  habit  of  performing  which 
we  desire  lo  render  so  perfect,  that  it  may  be  relied 
upon  for  die  effitct,  even  in  a  acata  of  freedom  ? 

Tba  panoM  on  whoiu  refertnalori  discipline  it  in- 
tended to  operate,  belong  to  the  elan  of  those  who 
depcn  !  upon  ilicir  industry  for  their  support.  So 
ne&riy,  at  least,  do  they  belong  to  tllis  class  exclu- 
lively,  that  the  immaterial  exceptiona  my,  in  this 
general  inquiry,  be  omitted. 

The  necessary  foundation,  in  the  cue  of  sach  pefw 
aooa,  not  only  for  all  viriues,  but  for  abstinence  from 
-crime,  it  Ibe  habit  of  performing  some  one  of  those 
acfieeofaoli^  which  aredeaoaninated  lawful  industry, 
and  for  wbiidi  the  perfortners  obtain  payment  or  re- 
ward. 

Labour,  therefore.  In  some  of  its  umI'uI  binnchc?, 
is  to  be  regarded  as  the  foundation  of  ail  rcformutury 
discipline.  But  as  the  object  of  this  discipline  is  to 
train  the  man  to  love,  not  to  hate  labour,  we  must 
net  render  the  labour  in  such  a  case  any  part  of  hia 


he  cams  by  lii>  labour  he  niay,  in  a  certain  wav,  lay 
out  to  procure  to  himself  better  food,  or  any  other 
indulgence  (certain  hurtful  ones  excepted)  trhicb  ha 
may  de«ire.  Few  casea,  indeed,  will  be  found  in 
which  this  simpla  contrivance  will  not  prodneaaiafc 
diaen  of  applicttion. 

Wa  have  bow  than  Wtaiaad  wbat  is  of  prindpal 
importance.  For  !f  we  have  got  the  inmates  of  n 
prisnii  to  lab  tor  stciiilily  in  «oine  useful  branch  of 
indusirv,  to  look  to  laliour  ns  tiie  great  or  only 
source  of  their  enjoyments,  and  to  form  habits  of 
ao  doing,  sufficiently  confirmed  to  be  depended  upon 
fbr  goeemlng  their  conduct  in  a  state  of  freedom, 
we  have  prepared  them  for  l>eing  useful  nieaiban  af 
society,  and  nor  purpose  ia  accomplished. 

Here,  then,  cornea  tba  ^aationp  Bj  mdiai  ap> 
rangementt,  in  detail,  ein  the  bmlnana  of  caoSnhg'* 
maintaining,  and  setting  offisndeia  la  weak,  ba  Boat 
advantageously  performed  i 

la  other  «  or;ls,  In  what  hand*  should  tlie  povern- 
raeot  of  Penitentiaries  be  placed,  and  under  what 
rules  should  it  be  ordained  for  them  to  act  ? 

It  is  an  universal  axiom  in  roorala,  that  no  aecmit^ 
is  equally  to  be  depended  opon  fiw  anj  detindtW 
reault,  aa  the  interett  of  tbaaa  npon  whom  its  ac« 
eonpllshment  depends.  It,  ht  devoMng  upon  a  nan 
the  task  of  brir^^ir^  about  a  particular  end,  we  make 
it  his  interest  to  hnng  it  about  in  the  ben  possible 
manner,  cs^pitiaMy  if  we  make  it  hi«  interest  in  any 
high  degree,  wc  can  hardly  be  disappointed  in 
counting  upon  his  most  strenuous  esettwms.  On  tbn 
other  hand,  if  he  h«i  no  interett,  or  a  vary  tnaonai. 
derable  interest,  in  tba  and  wMch  ba  b  antnttted  to 
bring  about ;  if  little  cogniiaoce  will  be  taken  of  bis 
proceedings,  whether  good  nr  bad  ;  if  to  attend  to  the 
business  would  be  cxrecdingly  troublesome,  to  ne- 
glect it  will  produce  little  inconvenience  ;  we  may  be 
very  sure  that,  by  a  great  majority  of  men,  the  bn* 
siness  of  the  la»k  devolved  upon  them  will  be  faiy 
impi'Hectly  performed.  If  they  can  nakaa  profit  oat 
of  oppression,  or  if,  at  it  the  cato,  to  aa  great  a  degrvo 


ftmkhmtiit,    11m  iabour  miia^  for  this  important  in  prisons,  they  can  conrult  their  ease  by  imposing 


pnrpoaa>  ba  a  tauroa  of  pleanm»  not  of  pain. 

The  way  in  which  laboar  beeooies  agreeable  to 

men  out  of  a  prison,  is  the  way  in  which  It  can  be 
made  ngreeBi>le  to  them  in  a  prison ;  and  there  is  no 
othei .   Adrant^ta  laiut  accraa  from  the  peifana- 

tng  ul  it. 

The  way  of  attaching  to  it  advantagM  tha  most 
Uttenaely  peiBuiisive,4n  a  reformaUuy  priaoD  or  Pmi< 
teatfo/y,  ia  axoea^agly  obviaaa. 

Tbere  U  ia  easy  to  prevent  tba  altainiiw  of  any 
pleaaura,  asocpt  through  the  medium  of  laboar. 

Whut  is  provided  in  the  pri,cin,  according  to  toe 
principles  already  expLaintd,  U  lodgicg,  fuud,  and 
clothiiip,  ali  of  tilt  very  cheapest  kind  not  pro- 
ducing; liijury  to  health.  In  ih«  monotony  of  apri* 
ton,  there  is  no  one  who  wiU  opt  ioteoa^  datira' 
plaMare  in  addition  to  this. 

In  tba  aentenc€  of  a  crnatMl>  who  is  subjected  to 
raGnnatory  discipline,  it  aayj  and  as  oAcn  as  the 
«M  tt^ui^t  it  wght,  to  ba  laadaioU  a  part,  that 


additional  and  mbchtevous  rc^trtjtnt!!  upon  the  pri^ 
toners,  thetr  interests  arc  strongl  j  set  against  their  du* 
tics,  and  111  nuidui-t  is  still  more  perfixtly  secured. 

'I'bisi  last,  how  Uiplorable  soever  the  confession,  is 
the  slate  of  management  of  all  Hritijh  prisons,  with 
hardly  any  exception.  Theie  is  q  Jailor,  who  re- 
ceives a  salary  and  power ;  and  is  told  to  manage  tlie 
priton  well ;  and  there  is  a  number  of  Juttioeti  Ibw  ■ 
b,  geotlemcn  of  the  neighbodibood,  who'abtaia  not 
a  little  power,  and  a  great  deal  of  praise,  for  under- 
taking to  do  certain  public  duties  of  a  local  nature, 
with  little  intcri.-.t  in  d^j'tri^  them  well,  r.r  l  iittlc 
interest  in  doiny  them  in  many  ref^poct*  exttxilingly 
ill,  who  li.ive  the  cbarj^e  of  lookinir  after  him.  Va- 
rieties wc  cannot  aiibrd  to  particularize.  This  it  the 
general  d^criptton. 

.The  management,  then,  of  the  pciion,  iathe  johtt 
concern  of  the  jailor  and  the  juatleca^  or  iw^ttrates, 
ittcluding  theriffV,  who,  jointly  or  severally,  have  no 
auch  interett,  as  can  be  expected  generally  to  pro* 
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tliit  nitery,  bj  eccapbg,  fbe  dttturbance  which  i» 

itiuir  ^ivcn  to  [he  cafe  of  the  jailor,  1*  a  caufe  of 
j(ain,  |iri)])orti<;tial  to  ilie  lovfi  wilh  which  he  cherishes 
bit  Case;  tlui  pain,  cxcilfi  resentment,  rcseiitnitnt 
calls  for  vfngeance,  and  the  prisoner  ia  cruelly  pu- 
nished. The  demon  dafpoUm  reigM  in  bit  nuMt 
terrific  form. 

This  is  only  one  half  of  tbe  cnl.  The  serranu  of 
the  j«ilor«  the  turnkeys,  as  they  an  called,  and 
Otiier*  who  wait  upon  th«  prisoners,  mte  ts  fond  of 
their  ease  as  the  jailor  :s  of  hi^.  If  the  jailor  has 
not  ailetjuate  mniivL'*  to  make  hiai  take  cure  that  the 
busine  ss  of  the  prison  i«  wlII  iloiie,  he  will  rt  jjoM:  the 
Kame  confidents  i»  hi»«<;nr«nt»,  which  the  nia^i»(ratea 
eo  liberally  exercise  towards  him.  He  will  leave 
them  to  ioduim  their  ease,  as  be  could  not  do  other* 
wise  without  oiiMibliig  his  own. 
Frma  the  fenmits  of  tbe  pdaoo  bdidging  tbetr 
negtect  of  tbe  prieenerr  ii  the  tnnediate  waA 
unavoidable  consequence.  From  neglect  of  prisoners, 
that  is,  of  men  piaceil  in  a  situation  destitute  of  all 
llie  mean«  of  helping  themselves,  all  those  evils, 
which,  in  another  gitualion,  could  be  produced  only 
by  the  most  direful  oppression,  immediately  ensue. 

Upon  tile  .servants  of  a  gaol,  cherishing  their  casei 
and  left  hy  tlu-ir  Kunerintendenta  to  do  CV«y  Cell 
of  •  nriaaner^foir  help,  for  relief  iramany  anuHnrance, 
k  Iw  an  ujinj,  and  weentiid  m  wmh*  uuelty 
■peodily  eomee^  aa  a  co-operator  with  neglect,  to  fitt 
up  the  measure  of  tbe  prisoner's  calamity. 

The  jivisoner,  finding  himself  deftii  i!o  cf  :>11  rt  - 
niedy,  except  he  can  prevuil  upon  the  pittjilc  wiiu 
approach  him  to  remove  some  of  the  causes  of  the 
misery  whidi  he  endures,  has  recourse  tu  bribery, 
when  be  can  possibly  command  the  means ;  hiuI  then 
piUi^,  without  Unit  and  without  mer^,  is  added  to 
•11  the  evila  of  tfaia  den  efbomra. 

If  such  are  tbe  consequences  of  CUtruatilig  tbe 
management  of  prisons  to  persons  who  bave  no  in* 
terest,  or  not  h  suliicieney  of  interest,  in  go<xl  ma- 
nagement, we  Imvc  lU'Tt  to  eoiihidcr  the  important 
question.  By  what  means  a  sutficu:in:y  of  interest  hi 
good  management  can  be  created  i  We  need  not 
have  any  doubt,  titat  if  a  sufficiency  of  good  accrues 
to  the  managers  from  every  particle  of  good  manage- 

 ,  .       ment,  and  a  sufficiency  of  evil  from  every  particle  of 

Bnd  con^ions  which  ''are  bad*  we  ehaU  have  M  mncb  as  possible  of  the  good* 
the  mere  love  of  ease,  in   end  as  Htde  as  poaalUe  of  the  era. 

1.  The  grand  object,  as  we  have  stated,  ofrcfimna* 
tory  diiK'iiiliiie  is,  to  create  habits  of  useful  industry. 

i.  A  second  object  is,  to  jirc-i  r  .  i-  the  htaltJi  of 
the  prisoners,  and  impose  upon  tluiin  no  suffering, 
not  implied  in  the  conditions  of  tbebr  MBfllUnMnly 
or  prescribed  by  tbe  judge.  ^        ^  ^ ,  ' 

t.  A  third  is,  by  moral  and  religious  tititia^  to 
generiU  and  streogthen  good  dispositions. 

4b  Afturdi  ii^toatti^tlioseendaattlieiiiiillcit 
possible  expense. 

It  is  not  difficult  to  give  the  manager  or  keeper  at 
a  reformatory  jjrjvon  ur  Penitentiary,  a  VOIJ  Stwy 
interest  in  all  these  important  results. 

We  have  already  seen,  tliat  tlic  mode  of  ^ving  to 
the  prisoner  a  motive  to  labour,  is,  by  giving  him  a 
shore  in  tbe  produce  of  his  labotu*. 
It  is  CTidsnt  that  an  cqnaU/  foUun  inod^  of  gtv* 


daee  uif  eoaddereble  eflMt,  in  any  tiling  more 

than  such  a  kind  of  management  as  »ill  not  excito 
attention  and  indignation  by  its  badneso.  .Ml  tiie 
de).'ree«  of  bad  management,  which  are  witiiin  those 
limits,  having  iittJo  or  no  ioterest  (o  preveiU,  they 
have  abundant  faMwest  to  permit. 

it  is  sorely  not  oeceasary,  that  we  should  go  iar 
into  the  deuil  of  this  case,  to  show  tbe  causes  wllidl 
it  pieess  io  apemtioiH  aad  their  eiaanl  eActa. 

Tint  of  ail,  it  is  snAoiaitly  erldeiit.  that  tbe 
jailor  has  an  intercki  in  obtainioi;  his  salary,  and  other 
emoluments,  with  as  little  trouble  to  hiutsclt'  as  pos- 
sible. 

U  is  not  lew  evident,  that  the  magistrates  have  an 
interest  in  getting  the  power  and  credit,  sltached  to 
their  office,  with  as  liitle  trouble  to  thccDselres  as 
possible. 

This  is  eiuMffa.  I'be  boolt  of  humaa  natai*  is 
aiearupen  the  eot^eot.  Tide  principle,  at 
trolled  work  in  a  prison,  is  perfectly  sufficient  to 
generate  all  the  eriU  which  those  abodes  of  misery 
cea  be  made  to  coi-.tDin. 

It  is  undeniable,  liiai  so  far  as  those,  who  thus 
have  tlieiiuperiniendencf  of  jailom.aredispoaedtocon* 
suit  their  esse,  and  to  perform  negligently  a  trouble- 
some duly,  which  they  may  perform  well  or  ill,  juit  es 
tltsgr  please,  so  far  they  will  be  iodispaaed  lomm  to 
my  eoenplainu  against  the  jailor.  It  aavee  tiwni  • 
good  deal  of  trouble  to  confide  in  the  jailor.  They 
speedily  come,  therefore,  to  look  upon  confidence 
in  the  jailor,  and  to  spcuk  of  it,  us  a  good  thing, — a 
duty.  "  lias  not  the  jailor  been  most  carefully  and 
judiciously  selected  for  bis  office,  by  wi^u  and  good 
men  }  (viz.  oiuvelves).    Would  it  not  be  an  injury 
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to  a  man  of  his  character  to  distrust  him  i  And  to 
diltrttst  bias.— Ibr  what  i  For  the  compUuots  of  pri> 
aooers.  Bat  priseaert  are  always  complaining,  sU 
ways  giving  trouble.  Jailors  are  a  good  set  of  men. 
Prisoner?!  arc  a  bad  set  of  men  ;  especially  complain- 
ing prifoners.  They  are  the  very  worst  kind  of 
men  i — iJicy  arc,  therefore,  to  be  silenced  ;  and  it  is 
often  very  difficult  to  silence  them  ;  Dothmg  but  harsh 
Bseasures  will  do  It ;  when  harsh  measures,  however, 
itoK  alMohltcl/  neccBSsry,  it  is  the  datj  of  jailofs  to 
1M  iben,  nd  the  dutj  of  muiBtraM*  to  protect 
'iDcb  BMQ  in  the  diMliarge  of  to  Mii|»oftaiit  a  auiy  ' 

Such  aro  the  fecthigi 
undeniably  prompted,  by 
the  bosoms  of  such  men  as  English  Riagi:itratei 

So  far  as  the  magistrates  consult  their  case 
(men  gcijcrally  do  consult  their  ease  viben  they  have 
not  a  preponcwrating  motive  to  tbe  contrary),  tbe 
jailor  is  at  liberty  to  consult  his  eno. 

Id  ifae  iailof'a  coasnltinc  his  caw,  ewerj  tbiqg  that 
iibonid  n  a  prfMn  findt  Itt  prodnehg  ceoie. 

What  the  jailor  has  chiefly  to  guard  against  it, 
the  escape  of  his  prisoners,  because  that  is  a  result 
which  cannot  be  hidden,  and  will  not  escape  ani- 
nsdversion.  But  the  love  of  ease  prompts  him  to 
take  the  easiest  means  for  this  purpose ;  locking  up 
indeiigeon*,  loading  with  irons,  andprohibitbg  cou- 
- — * — 'on  from  witliotiti  in  odier  wtwds,  all  the 
I  wfaich  are  the  nest  tonneiitiM  to  the  pri- 
Iftb*  pritoiwrt  MmldlPf  in  bis  ngenuity  or 
iiii  ttiMgDi,  mibM  wfMmftt  te  AeektaMelf  ftoti 


.Tj  .L.  .^  i.  y  Google 


.-592 

I'riii'n  13  it- 


PRISON  S. 


ing  to  tlie  Jailor  a  motive  Tor  obtaining  as  much  of 
that  l;iboiir  as  possible,  that  is,  for  doing  all  that  At* 
peodt  upon  hiiii  to  make  the  priKmeni  labour  m 
dnich  M  piMrilltej  miA  as  productively  «■  pombte,  » 
By  giving  him  dao  a  •bare  in  the  produoe  tS  dwur 
Iwour. 

It  nuiy  be  said,  however,  that  if  the  jailor  receives 
a  share  of  the  labour  of  the  prisoners,  he  will  hnve 
a  motive  for  making  them  labour  too  much:  lahnirr 
may  be  so  exces'^ivc  as  to  equal  tlie  eevere«t  tor- 
ture. 

ESbctoal  expedients,  however,  for  the  prevention 
of  thn  enl,  are  easy  and  obvious.  In  the  first  place, 
ft  doaa  not  aeem  necessary  that  the  labour  should  IW' 
Ih  any  degree  oompulsary.  If  a  prisoner  isi,  aoeord* 
ing  to  the  rnle  above  Irvid  down  with  respect  to  the 
cheiMM'st  fare,  eonfiued  to  live  coarsest  kind  of  bre«d, 
»T;1  w  It.  r  :f  he  does  not  labour,  btlt  has  it  in  his 
power  to  add  to  his  enjoyments  by  labourinf;,  more 
especially  if  he  may  labour  in  company,  tuit  if  he 
will  not  labour,  must  remain  in  solitude,  tlm  cases 
will  be  excee<lingly  few  in  which  compulsion  will  be 
needflil ;  and  these  might,  if  it  were  deemed  of  SDf« 
fident  importance,  be  specially  provided  fcr  bj  tbt 
legislature. 

If  a  man  may  work,  or  not  work,  as  he  pleases, 
hnd  nnuh  or  little  as  he  pleases,  there  is  no  need  of 
any  further  security  apainst  excessive  labour.  If 
there  were,  it  would  be  nffiirded  by  the  inttrest 
wiiidi  it  is  easy  to  give  to  the  jaDor  in  the  health  of 
the  prisoner. 


The  peculiar  aircurastance*  of  this  case  permit  the 
dMMVaaMmr  to  be  returned.    No  evil  can 


accrue,  and  every  good  porpoM  ia  bast  gainai^  hj , 
allowing  the  juilw  to  tak*  aa  muob  aahepliiwB  n 

being  first  esubliriiad  ttwt  he  can  agaplqy  no  com* 
pulsiiry  methods,  that  the  prisoner  must  have  as 

mnch  of  the  Cfwrsest  fare  ami  accoiniuodatioii  :  h  Iir 
needs,  whether  he  works  or  not,  and  tliat  work  taji 
thus  be  obtained  from  liini  only  by  the  operation  of 
rewarrl,  it  wiU  be  the  interest  of  Uie  jailor  to  make 
his  reward  sufficiently  high  to  obtain  from  him  afl 
the  work  which  Ite  can  perform,  and,  in  his  situa> 
tion  aa  a  criminal,  he  ought,  generally  speaking,  to 
McehwnonMNi.  Ilw^fnprie^of tbit zagulrtioii^ 
tfaereftm,  rests  en  otmchuive  endenee. 

Here,  however,  an  objection,  worthy  of  attention, 
occurs.  If  tile  jailor  rcceivei  wi  great  a  jiroportion 
of  the  produce  of  tbe  labour  oi'ili.  ]iiim;:u  I  >,  li<  w:..iy 
receive  a  macfa  higher  remuneiiiiiuu  ilaui  Uit-  nature 
of  his  duties  requires ;  and  so  far  the  pubUo  is  dc- 
prifod  of  afiind  which  ought  to  be  availnblc  for  Ute 
public  service. 
Tiiia  abMriatioB  is  true  ;  and  tba  qmaatmn  ja- 
I  the  sepanttMB  «f  wliac  ia  measHiy 
io  ranaiKvation  of  the  jailor,  and  what  should  be 
iletMcticd  for  the  benefit  of  the  public,  be  moat  ad> 
vantaf;eously  nmde  ? 

If  the  situation  of  the  jailor  affords  more  than  an 
ndequ.itj?  reward,  he  will  beniliing  to  give  some- 
thing annuaily  in  order  to  retain  that  situation.  A»d 
tbt  maaanring  exactly  what  he  ought  to  give,  there 
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Giving  to  the  jailor  a aimfc in  tbe  produoe  of  tiM  ia  a  auw  and  a  wcU  tried  exfiediuat:  it  is,  to  Jay 
— ^watAimicr  tattwo-bapmrMbctai  notoo-   the  tbb^  open  to  oonqietition. 


ly  that  of  gtving  Mni  ttn  hitcrest  iti  mtdering  the 
value  of  that  pnxlucc  as  great  as  possible,  but  that, 
also,  of  giving  him  an  interest  in  the  health  of  the 
prisoner,  because  the  proiluce  of  a  man's  labour  is 
greater  when  he  is  in  he.Tlth  than  when  he  i«  not. 

Tliis  may  be  cncrtn^ed  by  giving  to  tJie  jailor, 
through  a  very  obvious  eliannel,  an  mterest,  and  an 
interest  to  any  amount,  in  the  life  of  each  prisoner. 
It  being  ascertained  what  is  the  proportion  of  {MK^ 
aana  of  a  similar  age  diat  dia  amnMlljr,  when  not 
comfhwd  in  a  prison,  all  that  ia  naeeSHdry  i%  to  citti* 
tic  the  j.iitor  to  a  sum  of  money  for  each  of  the  in- 
dividuuls  above  th.it  proportion  whom  he  preserves 
ali\e,  and  to  make  Lim  forfeit  n  sum  for  each  indi- 
vidual above  iliat  proportion  who  dies.  This  sutn, 
it  is  evident,  may  be  sufficiently  high,  tocn^iure,  on 
the  part  of  the  jailor,  a  strong  desire  for  the  lite,  and 
^1.  ^  ftapK  attention  to  die  beallh  «f  the  pd- 


Another  pattf enlar  in  diia  case  reqpiim 

It  is  obvious,  that  tlie  motive  of  the  prisoner  to  reor- 
der the  quantity  or  value  of  his  labour  the  greatest,  is, 

when  the  >hare  wliidi  he  enjoy-s  of  it  is  the  preate<it. 
It  is  equally  obvio-is,  thnt  tlie  motive  of  the  jailor  to 
promote  the  auf^nieiitation  of  this  quantity  or  value 
IS  the  f;re.ite^t  when  his  share  is  the  greatest. 

If  the  w  hole  of  ^lie'prodoeie  of  the  labour  of  each 


By  Una  mtpadiait*  a  d^Ue  advantage  is  gained : 
for  both  tiw  public  receives  as  grciit  a  diare  of  the 

produce  of  the  labour  of  tlie  prison,  as  is  coiujwlible 
with  tiic  due  remuneration  of  ulie  jailor  ;  and  the 
jailor  beiit'^  entitled,  in  the  fir>l  in>taiKC,  to  share 
the  whole  of  the  produce  with  the  labourers,  hav> 
ing  boti)  to  pay  what  he  owes  to  the  ^^overninent,  and 
oktjiin  his  own  reratinq^atioD  out  of  his  shari^  has  a 
motive  aa  strong  as.  if  the  whole  were  hiaowi^-to 
render  the  produce  aa  gvaat  at  MatiUa. 

It  will  easily  be  seen  ilut  tbta  contract  between 
the  p»d)lic  and  the  jailor,  If  .sufficient  securities  can  be 
taken  for  its  being  caucellcii,  as  soou  us  uuscoiidujl 
un  his  pure  should  rmder  it  dtsirublc  that  it  should  be 
Hu,  ought,  i'ur  iaipurt«ikt  reasons,  to  be  concluded  for 
li  considerable  number  of  years,  or  for  his  life.  It 
iaof  importance  that  those  individual);,  who  are  to 
nndergo  the  reformatory  discipline,  ami  who  are  un- 
acquainted with  any  trsde^  sbould,  especiaUy  i£  thsj 
are  young,  be  taught  the  trade  in  whidi  their  la* 
boars  can  be  turned  to  the  greatest  account :  and,  to 
make  it  the  interest  of  tlie  jailor  to  have  them  taught, 
it  is  evidcJit  that  he  must  have  iJie  prospect  of  en- 
joying tlie  l>enefit  of  tiieir  sldikd  labour  fur  a  su£S- 
dent  length  of  tiase.  This  short  illustration  we 
hope  will  suggest  to  the  reader  sufficient  refiectiooi^ 
for  evidence  on  lUa  paint;  and  we  mnst  haaiap  to 


of  the.  prisoners  'ir^  left  to  be  divided  hetw^aau  .|fca  iwniindwu 

kittself  ahil  the  iafli*^»  d^'natiTCS  df -tfib  Mn  fn-  ■  Wa  bavt  now  dmwn,  to  how  greatan  extents  vj^ 
\ies,  taken  joinny, '#nldd  be  at  the  highest  And  on  the  plan  wliich  we  have  thus  briefly  sketched, 
tiie  question  tbed  iveidd  be,  MconUng  to  <wh^  pro-  the  intereat  of  the  jailor  is  rendered  co-incident  widi 
pofti«k  <Iifmiatfaa4lhrU«nbeipndeI  .liBtadi^K^^anm^k^,mi  tkt  maA  dBtcuui 
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PiiwTinnJ  of  all  geciirities  is  obtained  for  die  guodiiess  of  his 
|»tu«o  !>»•  manAgcnies  1 ;  '  \  >  proceed  to  iihiiw  what  additionil 
^  cipliiie.    genirities  thin  pian  enable*  us  to  provide. 

'"^^  Let  u«,  first  of  all,  iitteiitl  to  ti)o  power  of  inspec- 
tion, which  may  be  alfurdcd  in  a  degree  altogether 
unparalleled.  By  the  adminble  properties  of  the 
boildina  vhid)  wo  have  recoounendcft,  not  only  is 
ihs  Comhiet  of  the  prisoners  rendered  wholly  trana- 
pUMIt  to  tbe  jailor,  but  the  conduct  of  the  jailor 
nMy  be  nndcrrd  equally  transparent  to  kit  inspec- 
tors. And  as  th«  oentriil  lodge,  or  tower  of  inapeo* 
Uon,  may  be  entered  by  any  number,  wtthotit  giv- 
ing the  least  disiurbance  to  the  prisoner-.,  without 
thrir  pvcii  kiiowiiiu;  tli!>t  any  body  tlierc,  the  pub- 
lic may  be  aduiitted  on  such  terms,  as  to  .(fTurd  the 
.  ■  full  bmelit  of  public  inspcctioin, — the  most  efficient 

of  all  inspections, — over  the  whole  economy  of  the 
.  prison.  By  menns  of  w  hispering  tulice,  oral  com- 
munication might  lie  nermitted  witii  the  lUjeolMMii 
at  such  timea,  and  undler  such  reguletUMMi  wm  would 
prevent  k  firoai  interfering  wtdi  the  WOtkii^  hoac% 
or  other  perte  «f  Ijhe  diecipBae«  to  dl  pcnone  idle 
miglit  have  ■  "^lA  to  hew  if  diey  hart  any  cool- 
plaints. 

.Aoother  very  t-imple  expedient  would  make  an 
important  addition  to  the  list  of  srcuritie?.  It  ought 
to  be  an  obligation  nn  the  j.iilur  to  keep  n  book,  in 
which  nil  complaints  of  the  prisoners  should  be 
entered,  and,  as  otVen  aa  they  could  write,  signed 
with  their  names.  Along  with  the  complaint  should 
be  entered  a  »tatement  of  what  had  been  done  for  re- 
moving the  ground  of  the  complaint,  or  of  the  rea- 
aoai  for  doing  nothing.  And  this  book  should  be 
eoeatodie  perusal  of  the  poUic^  aid  ahodd  lie  m 
B  phee  oancuent  for  the  ia^eetioB  of  an  4fce  Tiai. 
prison. 

A  still  nuire  iuiportalit  .I'l  l  iij;lii4pen.sablc  security 
would  be,  tilt  obhgatiuu  ol  liie  jajlor  to  present,  an- 
nually, to  the  principal  court  of  justice,  such  ah  tlie 
Court  of  King's  Bench  in  England,  a  report  on  tlie 
ninnan^cnu-nt  and  ttate  of  the  prison  duriitj;  the  pre- 
ceding year,  ernitaining,  with  ail  other  points  of 
useful  information,  exactaccountsuf  the  receipts  and 
4iabnnaaientai  to  verify  these  statements  bj  hia  oath  ( 
to  print  end  poUirii  them  at  his  own  caqienae;  and 
to  alltwer,  opoo  oath,  all  interrogatories,  made  to 
bin*  in  open  COOtt,  by  the  judge,  or  by  any  other 
penoPf  iMnr  nmk  aoever  tbe  answer  might  tend 
•  to  his  own  erhninatien ;  and  this  as  often  as  the 
jud^T^e  might  cidl  upon  hitn  for  such  a  puqui.sr.  By 
this  moans,  -w  ith  iJic  obvious  security  afforded  fiw 
other  »till  more  important  endd,  so  perfect  a  know- 
ledge would  be  communicated  of  the  gains  of  tlie 
jailor,  and  the  mode  of  obLsining-  them,  m  would 
ensure  an  accurate  bai]gaiiv  rigidly  proportioned  to 
the  amount  of  dieaaf  ae  eAiB  aa  the  cuiitiart  cane 
to  lie  lanewed. 

'  The  last  thuig  which  wc  think  it  necessary  to  re- 
<«uad  in  the  «1m{P«  of  >  aaenri^,  wndd  eniite 
■a  e  ttat  of  ^  cfieaiy  of  mem^gement  in  lie 
(hanclsr  of  a  reformatory  diacipline.  The  jailor 
dioald  be  held  bound  to  pay  a  certain  sum,  vai-ying 
in  prtiportion  to  the  length  df  tinit-  iluring  which  ilie 
prisoner  had  been  subject  lu  his  Uiaupline,  for  each 


of  the  prisoners  who,  after  liberation,  shoidtl  !>e 

■  convicted  of  a  crime. 

Connected  with  the  important  p.-.rt  of  the  Stibject 
relating  tu  the  labour  ot'  the  prisoiu'rs,  it  is  proper  to 
bring  to  view  tlie  advantage  of  a  subsidiary  estab- 
lishincnt  for  receiving  and  employing  those  who 
might  be  liberated  from  the  prison.  It  isa  w^  known 
ground  of  lamentation,  that  persons  Kbemled  from 
a  prison,  find  often  great  diAcully  in  dbtahibg  em- 
ployment, and  are  conatrstned,  by  a  kind  of  neces- 
aity,  to  betake  theauclvesM  their  former  evil  courses, 
though  with  the  inclination  to  have  devoteil  tJiptn- 
seUe>  to  honest  ituluNtry,  li;i<]  the  nieaii>  tiot  \iifn 
dcnietl  them.  The  best  mutle  of  ofr.  iatir.ir  iJijg 
great  evil  would  he,  to  ha^  e  a  .'iul)!^idJar^•  cstabh^h- 
ment,  the  lirchilt'ctural  furui  the  same  as  tiiat  of  tile 
prison,  in  which  the  jailor  should  be  obliged  to  re- 
ceive aii  persons  who  have  been  liberated  from  tbe 
prison,  and  who  make  a|)plication  fbr  admittance ; 
and  to  employ  them  on  the  mme  terms  as  the  pri- 
aooerSj  with  the  single  exception  of  its  being  in  Oeir 
power  to  remove  when  tbqr  plcas^  and  to  make,  in 
respect  to  teims,  all  auch  stipulations  with  the  jailor 
as  may  be  for  their  mutual  advantage. 

The  next  part  of  the  subject  to  w  hich  we  proceed, 

i.s  the  plan  accordiiig  to  wliich  the  jirison  shall  h.- 
su])])lied  with  the  articles  which  the  jjrisoiiers  are 
enabled  by  their  labour  to  purclia^c. 

As  lliere  arc  certain  article:-,  such  as  intoxicating 
liquors,  which  ought  to  !«■  altr>gethcr  withheld,  uiw 
less  for  special  reason  permitted,  and  as  the  jailor 
eeuldliot  nave  a  suffdent command  over  the  artidea 
conveyed  into  the  prison,  unless  he  bad,  in  his  own 
hands,  tile  power  of  supidy ;  aa  theintetconne,  also, 
which  would  he  created  with  strangcn^  if  the  pri- 
•onen  wcve  at  liberty  to  purdluue  of  whom  they 
plea.<%d,  would  be  incompatible  w  ith  tlic  discljiliiie 
of  tlie  prison,  tbe  power  ol"  supplying  articles  of 
purclia!«  to  the  praonei*  onj^  to  he  confined  to  the 

jailer. 

If  it  he  objected  that  the  jailor  would  thi:s  h.ive 
the  power  ol"  oppressing  the  prisoners,  by  selling 
bad  articles,  or  goml  articles  toodcaTj  thie  answer  is. 
That  he  could  not.  We  have  already  seen,  that  in  or- 
der to  derive  0rom  the  prisoners  the  greatest  quantity 
of  profit  to  himself  ho  mnst  give  to  them  a  lewafd 
for  their  Uboer  aiificieiit  to  tnalte  dwn  labonr  to 
die  anat  pcefitaUe  account.  But  if  he  sells  arti. 
cice  to  diem  at  more  than  the  nsiial  price,  this  is 
merely  a  reduction  of  the  reward  left  to  them  for 
their  labour  :  this  he  cannot  reduce  beyond  a  certain 
point,  without  reducing  the  amount  of  his  j>rofit  , 
and  any  greater  reward  than  up  to  tlii.H  point,  the 
nature  of  the  c.ise  renders  imdesirablc. 

We  have  now  then  stated  all  that  seems  neccsaaiy 
to  be  said  on  the  three  great  subjects ;  Isl,  Of  the 
structure  and  form  of  the  prison ;  Sd/y,  The  securittet 
whtdi  may  be  applied  for  obtaining  good  conduct 
on  the  part  efthejaOnr ;  and  Sd/u,  The  first  and  prin- 
cipal part  of  reftannatory  dlsci)>line,  namely,  volun- 
tary labour. 

The  remaining  conditiwis  of  reformatory  disci, 
plinr  V,  il'  mil  rti  j  nre  much  explanation. 

1.  ^paraUoki,  as  far  as  concerns  the  sexes,  and  as 
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far     concerns  the  good  from  the  bad,  h  now  m 
nerally  attended  to  as  iin  ol>jert  of  importance,  tnft 
the  (Innper  sometimes  is  of  othrr  thing!  baqy  loo 
much  overlooked  in  the  comparison. 

In  a  prison,  such  as  w  f  b.ivp  described,  in  which, 
by  HI  cans  of  moveable  partitions,  the  cells  may  be 
WlhwyMP  1*  contracted  at  pleasure,  and  in  which  the 
priaoneni  are  all  under  continual  inspection,  the  pow- 
er of  separation,  to  any  desired  extent,  is  complete. 

Tlie  two  mutt,  though  iniutet  of  tbe  aime  ptMoi^ 
and  limidtaneoosly  subject  to  dm  «nie  tnapMioa, 
may  be  as  completely  disjoined  as  if  they  were  inha- 
bitants of  a  different  region.  By  a  piece  of  canvas, 
and  nothing  more  costly,  extended  in  thr  form  of 
a  curtain,  from  the  boundary  on  each  side  of  the 
female  cells,  in  the  direction  of  a  r;ul;ii!i  across  the 
central  area  to  tbe  inspection  lodge,  the  females 
would  be  as  completely  cut  off  fVoni  seeing,  or  being 
•em  by  tbe  male  prisoners,  as  if  they  were  acparateu 
by  aiA  mountains ;  same  effect  would  be 
oMained  wlB  hcartnfb  by  wamij  Uaning  a  odl  no 
cant  between  dioee  oT  the  nulca  end  ftnelee;  and 
thus  tlu-  space  appropriated  to  each  of  the  two  sexes 
might,  in  ilie  easiest  manner,  be  diminished  or  en- 
lar(je<l,  as  llitir  relative  numbers  might  require. 

A  much  more  complete  and  desirable  separation, 
than  that  which  is  aimed  at,  as  the  utmost  in  other 
priaOD^,  is  easily  attainable  in  this.  The  ordinary 
aapanfon  of  young  ofTendeia  tnxn  of  the  great- 
ly corrupted  firom  those  wboaMpieeiiined  tobe  Im 
deeply  uifected,  is  still  apt  to  leave  astodatiooe  too 
promiscuous,  and  taomiBefaai^tHit  to  be  unflivoiuN 
able  to  the  proj^rcss  ofreflmnation. 

Till'  prisoiitTN  should  be  put  ti>gether  in  companie* 
oftwoH,  and  llircei,  and  fours,  seldom  more;  each 
comjiany  occuj>ying  a  separate  cell.  It  would  be 
the  interest  of  the  jailor  to  put  them  together  in  such 
assortments  as  would  be  most  conduci\  c  to  the  quan 
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it  'dw  'ai»propriate)ierftfd  Ar  hMkMNMai 
are  fbond  by  expenenee  to  be  jafi-'i'MOb. 

"or  communicating  to  children  the  important 
arts  of  reading,  writing,  and  nccouiif-  It  would' 
be  obligatory  on  the  juiior  to  aflord  tile  nteana  of  in- 
struction in  these  respects  to  every  prisoner  who 
might  not  have  attained  them;  together  with  all 
other  means,  not  incompatifole  with  the  ease,  of  pro- 
noting  their  moral  and  intcUactMl  improvement. 
^f.  ^e^rd^peai^eerwe^^ 

requisite  on  other  days,  would  be  conducted- byfhe 
chaplain,  the  prison  affording  remarkable  fiKuItiee 
for  bringing  al!  the  prisoners  into  a  situation  conve- 
nlcntly  to  hear ;  and  also,  which  would  he  a  circum« 
Htince  (if  great  importance,  bringing  the  public 
from  without,  to  participate  in  the  religious  services 
of  the  prison,  for  whom  temporary  •ooemmodatioo 
in  the  vacant  central  area  might  be  provided,  and  to 
whom,  by  the  charms  of  eloquence  and  muaie,  and 
A»  power  of  curioaity,  it  would  be  the  iMtMitef 
ibe  Jailor,  by  letting  Ae  aeata,  to  provide  aafldent 
attraction. 

It  seems  to  be  necessary,  before  concluding,  to  ob- 
viate an  objection,  wliicli.  lliough  it  liiis  seldom  bcvn 
urge<l  lis  ;i  reason  against  reformatory  dis-ciplmf,  is 
yet  coiisidi-red  as  requiring  a  great  deduction  to  be 
made  in  the  estimate  formed  of  its  advantwes.  .The 
objectiaii  Ii^  Iha^  by  afardiaig  the  aaeaiM  of  eaqpley- 
to  ptiHBen^  we  take  awqr  tiMM  aMMH  fma  a 
iber  of  perwM  tAo  mb  not  pii- 


This  objection  is  drawn  from  some  of  the  conclu- 
sions of  Political  Economy,  'l  hat  which  .iffords  the 
means  of  eniployinent  to  labour  is  capiti.l  ;  in  otliei' 
words,  the  means  of  »ub«istence  to  the  Labourer,  tlwj 


tools  he  works  with,  and  the  raw  material  on  which 
tity  and  value  of  work  they  could  perform,  aiid  to  he  is  employed.  When  labourers  are  too  mUDerous 
the  goodness  of  their  behaviour;  diat  ia,  to  tiieiiiaat    for  the  nieaai  «f  employment,  it  is  evident  that,  if 

any  new  onee  are  added  to  the  number,  yon  can 
tnve  onployment  to  tbcm  only  by  taking  it  away 
from  the  old  ones.  It  is,  therefore,  aaid.  that  by 
giving  employment  to  prisoners,  we  make  an  equal 
number  ol  honest  workmer,  paupers. 

In  this  objection,  ho\',t\or,  as  is  gt'iicrally  the 
case  w  :tli  false  rcisoning,  ^!  part  only  ot  tJic  essen. 
tial  cimmii-tnnces,  not  tlie  w  hole,  is  taken  into  the 
account.  In  the  first  place,  wltli  regard  to  the  pri- 
soners, one  principal  part  of  tlie  capital  which  pista 
labour  in  motion,  namely  subsistenee,  it  afteiiiwl  to 
them  of  course,  whetlaer  tliqr  bdioar  er  not 

In  die  next  nkice,  tito  djeetjoB  provee  too  omdi; 
for,  if  it  would  be  better,  for  tbe  sake  of  affording 
employment  to  others,  that  the  man  should  do  no- 
tlilnji  in  prison,  it  would  equally  be  Ix'tter  that  he 
shouUi  Inivc  (lone  nothing  out  of  prison  ;  better  that 
we  shmild  li,(ve  a  portion  of  our  ]>opulation  useless 
than  |)ri>ductive.  According  to  this  doctrine,  the 
proper  ride,  whenever  popnlBlion  etteadi  tfte  de- 
mand for  labour,  and  wages  ere  low,  woaU  bt  to 
give  subsistence  to  a  portion  of  tbe  people,  «B  ike. 
condition  of  tbcir  abmaias  Anhb  labour. 

■neb  of  the  aDagMon  b  tme,  namely,  that 
to  the  subsistence,  which  you  would  haie 
given  Ik  ogr  rate,  you  add  tools  and  raw  mate- 


perfect  o]^eration  of  the  refonnatary  diacipUnc;  and 
nia  expenenee  of  dwur  di^oahum  and  fteultiet 

woidd  of  course  fit  him-'bayond  any  one  else  tar 

making  the  selection.  * 

It  w  11!  h.ivc  been  all  along  nnderstocKl,  that,  to  at- 
tain  the  ends  of  inspection  and  ecouoiny,  the  same 
rooms  or  ctlU  wliidi  form  tlic  day  niul  workinp; 
rooms  on  our  plan,  fonn  also  the  hlcei)ing  roijins. 
Not  the  smallest  inconvenience  from  confu'iion  of 
things  in  the  apartment  can  thence  be  derived;  be- 
cause the  hammncks,  which  would  be  more  conve- 
nient than  bcdh,  could  be  stowed  away  in  little  com- 
pasa  dtiriitg  die  day. 

It  ia  also  to  be  particularly  observed,  that  what- 
ever degree  of  seclusion  might  either  be  indulged  to 
tlie  fi  '-'.ings  of  an  individual,  or  might  be  decnu  d 
condi.<-.\e  to  his  mental  iniprovenient.  might  still, 
upon  this  i^lnn,  be  easily  secured;  becausi ,  by  means  of 
screens,  a  portion  of  the  cell  might  be  formed  intooS 
many  private  apartments  as  might  Ih;  desired  ;  and 
where  experience  of  good  conduct  Iiad  laid  a  foun- 
dation ibr  confidence,  periods  of  seclusion,  even  from 
the  eye  of  the  inspector,  might  be  allowed* 

S.  Notlting  of  great  importaoee  to  bt 
in  this  sununary  sketch  seems  now  tolWMdBf  eiG^t 
aduMliug,  and  religious  inatructiuo. 
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Pritau  ind  rikk,  you  so  for  dirninish  the  quantity  of  tools  and 
P"**  raw  materiaU  which  cbu  be  furnished  to  uttter^. 
But,  counting  only  this  circuimslance,  another  luuist 
iispctrtant  circumstancif  is  left  out  of  the  coii)}>tita- 
'  tioa.  This  de<hictit>n  of  tools  and  raw  materi^ds  iit 
muds  once  for  all.  J'he  prodnctivc  labourer  replnces 
4te  ^f^'i  wUdi  aapUigr*  bim,  with  «  pruSu  Ad> 
TtinBt»bB,  ftr  mw  ycMvUM-Cwd  and  other  aili* 
clcs  which  he  oeeAa,  you  nerar  need  to  advuoe  any 
thing  niore.  What  he  prodoen  in  the  Mune  of  the 
veur,  replaces  the  food  ami  all  other  articles  which 
he  hn*  H»etl,  with  n  profit.  But  if  he  has  not  labour- 
ed I  '  I' I  [  t  i  lai-cd  nothing;  you  have  to  supply 
him,  iliei'eiore,  with  the  nicanis  of  siibsisti'noe,  not 
on4>  year,  but  every  year,  I'roiu  the  produce  of  other 
iMn'i  luboiir.  It'  he  Inbnura,  you  have  to  give  linn 
OBMy  oat  of  the  general  Htock  of  lueans  fiir  tfao'Cin- 
ploTTuent  of  laboiuv  5ul>»ii^-nc(.-  fur  a  year,  u-ith 
toda  and  wtw  OMttria),  «ad  you  have  no  occasion  to 
flve  lam  mtf  more.  If  he  a  to  b*'  idle,  jm  giv* 
Km,  it  ia  tnw.  ooly  ndMUtCDW^  iritluiift  took  and 
rnvr  material,  the  first  year  ;  but  yoti  have  to  give 
him  .iidwititence,  that  is,  so  far  to  diminish  the  nic-un« 
of  employing  other  men's  labour,  every  yfnr  ;  n  licrc- 
aji,  if  he  i»  a  pro<h>ctive  litbourer,  for  the  advance 
wiiicli  you  make  to  him  the  first  year,  he  not  oidy 
exempts  you  from  all  f.arth<>r  deduction*  fr<ini  the 
means  of  em|rioying  other  men,  but  he  every  yrjir 
addi  to  tboao  mwini,  by  tlie  whole  amount  of  the 
pntt  IMlde  VpOBi  hi*  lubour.  To  milke  thoM  per« 
aona,  thereft*^  prodwtfra  labotutn,  wbipm  JOtt 
must  at  any  ntoaidMU*i  ii.to.inBtMa»,  not  l»  didljx 
aiib  theiMH»«f  I 
Aft4s«alhi 

«d|  that  the  camnoditiea  jwoduvad  in  a  pr inm  glut 


the  markflC,  and  injare  odier  manufacturers,  lliis  is  P»itoB«  «id 
still  more  evidently  fuundeJ  upon  the  consideration**™"^'^ 
of  part  of  the  determining  circumstances,  without 
Gonuderation  of  the  remainder.  If  it  is  meant  to  Pnuau. 
apply  not  to  one  class,  or  two  clastM  of  commodities, 
but  to  the  mass  of  coiainoditiaB  in  general,  it  may 
itlv  b«  aMO  to  be  untrue.  The  men  who  be* 
I  nun  of  dia  articles  produced  in  a  prisonj  ba> 
bugpcn  to  the  Mme  amtwint'i  Whenever  a  man 
sells  B  greater  amonnt  of  uticles  Chan  before,  he  gets 
the  means  of  buying  an  eqii:dly  greater  amount.  He 
always  brings  as  much  of  a  new  demand  ititu  tlie 
market  as  he  brings  of  a  new  supply.  If  he  intro- 
duces more  of  some  one  commodity  than  the  mar. 
ket  requires,  and  reduces  the  profit:^  on  prixlucing 
it,  capital  leaves  that  employment  till  the  inequality 
is  rednaied.  If  the  number  of  poople  is  the  same, 
and  the  quantity  of  commodities  ts  encreaaed,  it  it  a 
ion  in  terms,  not  to  say  that  the  drcum- 
I  of  aiidt  a  paopU  are  iaipMreiL 
Having  anawandBiaw  otijaotiaiu,  it  doe*  not  oc- 
cur to  us  that  there  is  any  thing  more  which  in  this 
outline  it  is  necessary  for  us  to  add.  The  plan, 
both  of  construction  uiid  management,  ap]H'ars  to  ns 
simple,  and  easy  to  be  understood  ;  oiul  to  offer  se- 
curities for  the  iittainnient  of  the  end,  sucli  as  the 
imperfection  of  the  hunuiu  powers,  feldom  permit 
to  be  realised.  In  the  deiincation  presented,  the  on- 
ly merit  we  bsve  to  claim  is  that  (if  our  endeavour 
bam  anegeMiU)  of  adding  perspicuity  to  com- 
"mm,  TliiM.  it  not,  we  beUeve,  an  idea  wliiA 
not  ot^nato  with  Mr  Bmrtham,  whoee  wnrk 
'  1  to  be  tfaa  maBual  of  all  Uioee  who  are  coiu 
im  this  malarial  denattmcpt  of  pobUc  admi> 

(..».) 
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vv  HEX  the  nrticle  under  this  head  in  the  £n- 
^loptrdia  was  written,  the  kingdinn  of  Prussia 
was  ndu€ed  to  a  vary  low  oonditioDj  and  ila  bouad* 
oiica  fiaBtncted  windn  a  yttj  samnr  oompaae, 
tti  capUl  uidfiirtreaaeB  were  in  MMMiioo  of  the  ar- 
mies of  France,  and  the  whole  conntrywas  considered 

merely  as  tlic  highway  to  the  future  «rr  i:  ^  -  f  i  n  ]  ,icjt 
which  Buonaparte  hud  planned.  By  a  treaty  of  peace, 
which  was  mereh'  nominal,  since  France  fidfilled 
none  of  her  jinrt  of  the  stipulations,  the  Prmtsian  do- 
minions were  considerably  curtailed,  by  the  ci's...ion 
of  many  provinces  to  the  powers  that  were  allowed  to 
exist,  with  an  apparent  sovere^B^^  wider  the  con- 
trol of  the  French  chief.  TIm  Tevem  wbidi  tha 
arms  of  France  received  in  Ruaaia  led  the  rniiBan 
monarch,  who  WMi.  SI  tcali^,  •  iMmimar  in  his  c»> 
pital,  to  break  dw  diidn  by  wbicb  he  waa  bound, 
and  turn  the  whole  force  of  his  stnte  Aj;ninKt  his 
conqueror.  Darin^f  the  lowest  depression  of  his 
'II  ,  lti(iui.;li  l)is  army  was  reduced  and  his 
lini4;iLta  atiicu  by  Ins  enemies,  yet  some  part  of  tlie 
internal  management  of  his  affairs  was  left  under  the 
directioo  ^f  his  own  miaistera.  As  long  aa  the 
Fk«Mh  «eeii{U  U»opnnti7«  (hovgh  tha  miahcr  gf 


his  troops  in  actual  eervioa  ware  bat  ibw,  yet»  by 
dismissing  thoee  who  had  boMB  aoflicieally  drilladr 
and  oBUating  a  conHiM  ■■Btowlan  of  sow  ncndla, 
when  the  proper  period  Ibr  flsertlan  aiffivfdf  w  gNtt 

a  proportion  of  the  inhabitants  had  been  taught  the 
use  of  arms,  that,  from  the  general  spirit  of  indig- 
nation which  cxistf  1  l'  'i  I'Mncr,  and  the  sim- 
plicity of  the  system  oJ  ttcruiung  which  luid  been 
long  estjiblished,  no  difficulty  waa  found  in  raising, 
nlmost  instantly,  an  army  of  numerous  and  mode- 
rately instructed  soldiers.  The  French  had,  indeed, 
stripped  the  kingdom  of  arms,  but  the  deficiency 
was  supplied,  w  itli  unexampled  promptitude,  from 
thaaiamalaef  Gce^firitaMit  ao  thal^  witUn  a  Ifew 
■MoAo  aAv  ^  Trttat  of  Ai  FmA  item  Moo* 

into'lho  Add  en  army  of  mere  then  two  hon^olf 

thousand  men.  The  principn!  fortresses  were  gar-^ 
risoned  bv  the  ctieiny,  but  'Jn'  communication  be- 
tween them  wan  completely  i nt  <  \} ,  sihm  as  the 
French  ha,d  been  compelled  to  abandon  the  fields  of 
Prussia,  and  collect  their  forces  in  Saxony  for  the 
camaaignoflSlS.  Duriag  Aat  year  the  ama  of 
Rmmh.  MiteBd  to  thoot  rf  BiMili  Mil.Hwilin,  H 


Digitized  by  Google 


PRUSSIA. 


first,  and  lubgequently  with  those  of  Austria,  were 
splendidly  victorious,  and  crowned  a  brilliant  cam- 
|M%n  bj  the  deci«v«  bittto  of  Lei|i«ic;  by  which 
nmna  ind  the  whol*  of  Genmhj  wo*  at  lengdi 

freed  fVom  tliat  Gallic  yoke  which  had  pressed  them 
down  for  the  seven  preceding  years.  The  Congress 
whicli  a"Sf!iil)lp(l  in  \  iriiiia,  nftrr  the  I'diuiiicst  i  t 
Frame,  liad  the  difficult  ami  tlaiigcrons  ta*k  of  ii^ 
signing  to  the  \iirioiij  powers  who  h.nl  contributed 
to  that  event  the  dominions  which,  by  right  of  coji- 

rit,  had  fallen  among  them ;  and  after  various 
usstons,  and  it  it  renortedj  after  altercati<»M  that 
;tbreatened  the  fonewiu  of  boetilities,  settlod  the 
Mate  of  Eiin|ie  Meording  t»  tbo  divnioos  that  mv 
exist ;  and  made  ntch  profMon  fbr  esttendhig  the 

power  of  Prussia  as  was  thought  most  conducive  to 
the  security  of  the  biilniice  of  power  on  the  con- 
tinent. 

Prussia  luw  been  graduiiUy  risitij^  in  inij)ort;ince 
in  the  scale  of  European  polities,  and  has  iiu  i  eaicd 
its  dominions  in  tlie  last  hundred  and  thirty  years 
by  conquest  and  cessions,  as  well  as  by  tite  augmen- 
tation of  ita  terrhwial  wealth  and  M  popuktioa. 
On  At  dsath  of  Prinoe  Frederick  WJUkm  m  )688. 
the  nndwr  of  PnuHui  anfageela  wia  l,MWi,000$  at 
the  death  of  King  Frederick  in  171S,  tfiey  were 
ifrZO.OOO;  at  the  death  of  Frederick  Wnilanl  the 
l  irst  in  17+0,  they  were  i,200,(KX);  at  the  death  of 
Frederick  the  Second  in  ITtKi,  they  were  .5,HOO,nOO  ; 
at  the  d(»Ui  of  Frederick  William  tiie  Second  in 
1T97>  when  the  present  king  ascended  the  throne, 
they  amounted  to  8,700,000.  and  by  tht>  late  acquiai« 
tions  they  have  reached  to  IO,5S(),()00.  The  diviaioni 
whidi  IVussia  received  in  1815  wcnir  fiom  EmuioOj 


the  province  of  the  Lower  Rhine,  and  part  of  J uliers  Ftiaas. 
Cleeve  and  Berg ;  from  the  kingdom  of  Westphalia  ^-^v^ 

Bnaatad  tat  Jombib  BnonapaclB},  the  principality  of 
tnUfeBr  and  part  of  Beig  ana  deoM :  from  tho 

kingdom  of  Saxony,  the  ancient  duchy  of  that  name, 
nnd  n  part  of  Lausatia ;  and  from  Poland,  the  pro- 

\  I  li  e  of  I'osen,  which  had,  indeed,  Ix-en  fonnrrly 
added  to  this  kingdom  mi  llie  last  divinion  of  tliat 
country. 

Prussia  has  no  intercourse  betwixt  its  eastern  and  BoaBditiM. 
western  provinces,  without  pasaingthrough  the  domi- 
niona  of  other  prinoea.  Hanover,  to  the  north,  is  uttmii- 
Mttd  between  the  eaatem  and  western  provincfn  ef 
RiMia;  andiatihiftiovdiwiinlpaiteof  il»theiMe* 
tdgna  of  Bmnewldc,  WaUcck,  Heaae-CMd.  Hene 
Darmstadt,  Nnssau,  Saxe  Weimar,  and  Saxe  Gotha, 
intercept  the  direct  communication.  The  bounda- 
ries of  this  kitipdoin  are  on  die  north,  the  Baltic 
Sca,andasmall  portion  of  the  duchy  of  Mecklenburg  ; 
on  the  east,  Russw and  its  dependant  kinj^oin  Poland; 
on  the  south-east  Austria ;  on  the  souUi  th»  kitigdom 
of  Saxony,  and  the  Saxon  duchies;  on  the  south-west  • 
Bavuiaandpait  of  France ;  and  on  the  wcit  France 
andthekinadooi-if  the  Nctfaariaadb  Indeacribing 
these  bonnoariee,  it  w,  hawowj  aaeeaHry  to 
mark,  that  some  parts  of  the  kfngdom  ere  small  de- 
tiu'hed  portions  entirely  inssil  itt  l  bv  ific  d.njiii'ous 
rf  other  powers,  such  as  Neulciiatei  m  it  a  i  l  uid, 
Suhl  ill  Saxony,  and  lUhnin  in  Saxe  Weim  lt. 

The  great  divison  of  iMtssia  is  into  those  prt>«  DliLijsi 
vinccs  which  are  in  Germany,  which  form  a  part  of 
the  Oemanic  Coaftdceation,  and  maintain  a  stipu* 
'  irambcr  of  troops  fbr  ita  defence ;  and  of  those 
wUA  havftw  coaatetioni  with  tlHt  aUianee. 


Brandenburg 
PoBscfania  ... 


Saxony   

Westplialia   

Juhers  CU:ves  and  berg. 
The  Lower  Bhim  , 


PnaiiM  JVmrfNieet  oaf  ^  Cbnmni^. 
£a«t  Ptnasia  


Poem 


Extent  in  Briiith 
Statute  Aoes. 


11,025,280 
8,SSI,520 

10,598,400 
6.663,010 
5,534,720 
a,32S,7G0 
4>0S9460 


7,919^ 


1SJS18J680 


NumtKr  of  Iq. 
babitaais. 


I.«97,795 
700,766 

1,2 1  4,-' 1 9 
l,074,07y 
035^040 
97%734 


919^80 
Ml|970 
M7,«00 


Berlin. 


Breslaw. 

Magdeburg. 

Munster. 

Cleves. 

CoUenti. 


Konigsberg. 

Dantzic 

Poaeil. 


Of  this  population,  bv  the  CSII|mS  of  1817,  the 
males  were  5,2*4,S()S.  and  the  females  5.380,535, 
The  marriages  were  1 1 2,034,  the  deaths  30«,484,  and 
the  births  454,031  {of  which  £3*076 weK  illcgitiinate; 
the  proportion  of  seiea  born  Waa  f  0  males  to  19  fe- 
aaalee.  The  daatfas,  two  in  69,  were  one  male  to  83, 
and  one  ftnide  to  361  Of  the  illegitimate  children 
that  were  born,  tliri-r  out  uf  uvltn  im  il-<  i.l  in  the 
first  yenr,  of  tlu  iLX'i'  irnate  only  two  out  of  every  ten. 

TllO  lliJlJlhiLlDt:-,    1 1  >  tl  if  fci'y fall  M  — 

the  following  raaoner :  ... 


In  26  cities  of  more  than  10,000  souls...  g38t079 
186  cities  of  more  than  S500  and  less 

tbMllCMXIO  souls   765^ 

194t»iimbetw«en»MOand8A00soul«  SOBOSS 

407  tvwMbciweeB  lOOO  andfOOOeoala  2f7j8«7 

S9S  lowna  of  leas  thm  1000  sonk......  ]«6,9S7 


2,895.834 

In  viUagea  and  tcattertd  houMn   7,640,739 


.  J  .i^  .^  i.y  Google 


The  people 

The  most  nameroiu  body  are  of  German  origin,  di> 
vidcd  by  languaf^  and  customs  into  the  High  and 
!,()«•  f  irmwns.  These  togi-tbcr  amount  to  8,'iOO,000, 
Hod,  with  the  eteeption  of  the  province  of  Posl'Uj 
form  rvorywlicrc  the  p;rcat  raiijurity.  The  Low  Ger- 
man or  platl  DcaUche  knguuge  is  genemily  spoken  in 
the  countries  between  the  Rhine  and  the  Kibe,  on 
the  nor  J)  side  of  the  Hnrtx  mountains,  and  prevails 
along  the  Baltic,  through  part  of  Hmndenburg  and 
Ponwniiia.  In  Silsaii,  in  the  southern  part  ofSax- 
«Djt  in  tiw  tnnn-IUienriih  provinces,  and  in  But 
Froitia,  a  £alect,  or  rather  differing  kli«ni«  of  the 
11^  Gcmwn  tongue,  are  spoken ;  but  all  ftr  renov* 
ed  from  the  pure  t.iii!^iia.;c  of  Saxony,  or,  as  it  is 
called,  Der  MeinnicheH  Dialect.  The  Walloons 
in  the  vicinity  of  t!»e  forest  of  Ardemies,  and  the  co- 
lonists descended  from  Frencli  refugees  at  the  time 
of  the  revocation  of  the  edict  of  Nantc-,  ;ire  now 
much  mixed  with  the  German  inhabitants,  but  autny 
iif  them  have  confoaed  Aie  two  languages,  and  speak 
a  kind  of  German-French-  Patois.  An>ong  the  high- 
er classes  in  every  part  of  the  kingdom  the  pure 
High  Gennan  language  i«  ipoken,  generally  with  the 
illir  idiom  and  pronunciation  of  Berlin  i  andthat 
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ail  dike  eligible  to  every  civil,  judicial,  and  mflitHj 
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The  inhabitants  are  divided  into  classes.  At  the  Ranks  of 
he»d  of  these  the  nobles  are  of  two  kinds  practi*  Sodfif. 
ca!ly,  though  not  legally.  The  high  nobility  are 
the  prinres  who  were  tormcrly  petty  Sovereif,'iis 
on  Uicir  own  estate-,  but  whose  independence  has 
iner);L-d  in  the  Rciieriil  ^'ovemment;  they  amount  to 
about  fitty  families.  The  lower  nobili^,  oonsiating 
of  about  200,000  individuals,  have  pieftgable  claims 
to  oertab  office*  in  the  army,  tbe  itate^  and  tba 
diurch ;  but  theiir  pri  vilcgea  bave  been  gradually  eon- 
tiactiBg,  and  tbey  are  now  in  dmoit  avaiy  point 
iNily  equal  to  the  Wghers  or  eftisens.  Theborgher 
class  of  inhabitants,  including  the  military,  amount 
to  2,900,000  individuals.  The  power  of  the  guilds 
in  the  citie*  h.i^  been  gradually  dur.inished,  and  they 
arc  now  *carci.'Iy  obntacJes,  as  they  were  formerly ; 
lu  re,  rind  Still  arc  in  other  part's  of  (iermany,  to  the 
exercise  of  industry  and  in/^enuity  in  any  jirofessioa 
which  individuals  may  sele*  t  for  them  -  I  •  cs.  The  in- 
habitants who  enjovpenooal  rank  are  the  civil  officers 
ef  government,  tteclergT ;  the  fonner  with  their 
wivea  and  children  conmnucad  IJOJOOQ,  and  the 
latter  about  50,000  indiTidluiie.  The  whole  of  the 


JSl^iage  is  universally  used  inboolubhatliedniNhe%  people  are  the  BtKtn  er  peasants.  They  were 


in  the  ooarts  of  law,  and  in  the  more  luportwit 

transactions  fif  coinmrrce. 

The  Fruissian  subjects  of  Slavonian  origin  amount 
to  about  1,750,000,  ;nul  retiin  their  original  lan- 
guage. About  1,.'>(>0,OuO  of  these  are  usually  deno- 
inin.Hted  Pole'^,  and  are  the  inliabitants  of  prirti  of 
Posen,  Wtst  Prussia,  and  Silesia.  About  50,000 
people  in  Lithuania  have  a  peculiar  language  of  their 
own.  The  WendcH  or  Vandals  have  also  a  different 
language  irom  all  the  other  subjecu  of  Prussia.  The 
idiolennnber  of  them  ia  about  8S54OOO.  They  are 
aetded,  •  fbw  m  die  province  of  Brandenbuiv,  the 
remainder  in  the  provmce  of  Pomecanilb  <uad  Oe  dia< 
tricts  of  Leignita  and  Kassubon  in  East  Fkusria.  To 
these  must  be  added  tfie  Jews,  amoiintin^'  to  about 
1.10,000  individual,  who  are  to  be  met  with  in 
every  part  of  tlie  Prussian  tenitO*y»  but  principally 
in  the  province  of  I'o*en. 

The  pretloiulnant  religion  in  Prussitv  is  the  Pro- 
teatant,  now  denominated  tlie  Evttogelical  Confession ; 
compr^iendtng  Lutherans,  Calvinists,  Hemlmihers, 
er  Moravkna,  and  Uunites,  The  professors  of  it 
enoanted  in  ISlf  lo  6,370^80  individuals ;  of  whom 
more  than  6,000,000  were^  before  the  nnimif  of 
tbe  teeta  of  the  Lndicnn  pemnneD.  They  Ibm 
a  larg«  majority  in  the  circles  of  Konigaberg,  Gun. 
binnen,  Dantaic,  Berlin,  Potsdam,  Frankfort,  Stet- 
tin,  Kmlin,  Strahund,  BresUw,  Rcichenbach,  Lelp;. 
niti,  Majjdeburjr,  Merseburg,  Erfurt,  and  Mimkn. 
The  Catholics  amounted  at  the  same  period  to 
♦,023,513  ;  and  formed  the  majority  in  the  districts 
of  Marienwarder,  Bromberg,  Posen,  Oppeln,  Mun- 
r,  Arensberg,  Cologne,  Dusseldorf,  Clcves,  Ko- 
■f  Aachen,  and  Treves.  The  Mennonites,  a 
nwdca  of  Anabaptiata,  nnoant  to  about  1 5,000,  and 
tne  Jewfl,  at  betee  itated,  to  about  ISO.OOO.  These 
different  parties  are  all  eonal  m  the  qr*  of  tiie  kw^ 
"have  the  tune  protection  fcr  their  venib^  nd  aw 


fbrmerly  sl.nves,  and  were  Uffually  sold,  as  in  Russia, 
with  the  estate*  to  which  they  were  attached  ;  but 
their  lot  ha.s  been  progressively  amelioratwl,  and 
durina;  the  reipi  of  the  present  king,  the  last  vestiges 
of  thiii  barbarisin  liave  been  totiiHy  abolished.  1  he 
final  extinction  of  personal  slavery  was  not  dccrrrd 
tiU  Sr{>tember  1811 ;  and  from  the  military  events 
which  speedily  succeeded,  it  has  not  been  practical^ 
ly  destroyed  till  within  the  last  four  years.  At  pre- 
sent the  i>eaaantry,  who  amount  to  two-thirds  of  tbe 
whde  ptqpulation^  are  a  apedea  of  oopyholdera  widi 
Otttamaiy  ipittrentB  and  herriola  to  the  land  own- 
ers ;  but  Uiey  tsany  pnrdune  kmd,  and  become  them- 
•elves  proprietors ;  a  benefit  only  recently  conferred 
on  them,  and  wliieh  tbr  ^'  ■.^In)  mtc  indtistrioua  and  - 
tcoiiomiad  very  cagcily  uviuj  tliemselves  of. 

As  the  cultivation  ot  tlie  soil  is  the  em|)loyment  ofg^j 
three-fourths  of  the  inhabitants  of  the  donnuions  of  Agtienltaial 
I'russia,  it  deserves  the  first  notice  in  a  description  r 
of  the  country.  The  greater  part  of  tbe  territory  is 
a  sandy  soil,  generally  very  level,  and  often  coverwl 
with  heaths.  The  woods  of  it  are  nearly  onc-fourth 
of  tl>e  whole  surface,  and  only  certain  porttona  neu 
the  riven^  or  in  particular  aituatifliM,  can  be  conti* 
deied  *a  ftrtil*,  or  oven  giatefnl  nili.  The  want* 
and  the  industry  of  the  inhabitants,  aided  by  a  rigid 
parsimony,  directed  and  stimulated  by  a  paternal, 
ihougli  absolute  government,  have  changed,  in  the 
ct>urse  of  the  last  centur\',  the  most  sterile  and 
unprodnetive  kingdom  of  Kurope  into  a  territory 
which  more  than  supplies  {he  demands  of  its  own  in- 
habitants, and  leaves  a  surplus  quantity  of  com  in 
most  yean;  for  provisioning  other  countries,  Beridca 
its  com,  it  exports  to  the  ncighlMuring  states  vaM 
quantities  of  frttit%  vhoae  cnWvatien  waa  anknaiwa 
in  tbe  kingdoMk  at  ^  aoceniaB  of  FMbfklt  thn 
Offcat  in  1740.  In  so  extensive  •  tnriMry  dMM 
wfllnecaHarily  be  great  inequalilili  in  mA,  taciV 
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turc,  and  In  productioiu.  Many  barren  aandy  plaint 
are  to  be  foundi  which  are  deemed  to  be  more  ex» 
ptptii«  to  Mtaig  iMO  caltivation  than  could  be  re* 
prid  l>7  tfMir  yradartiam.  Thit  ia  cipedaUj  tbt 
caae  in  the  ChommiE,  In  Lower  Tjiiwtm,  tod  la 
tome  of  the  Westphallan  province*,  where  large 
spac^  aru  occupie<l  by  beathii ;  iuch  at  the  heaths  of 
Minden,  wliich  extend  over  10,000  acres,  those  of 
Lippttadt  of  20,000,  and  tlie  still  largfr  ones  of  Sen- 
ner  and  Fnhlinj?.  In  East  Prussia  arc  severul  very 
extenaiTe  marasscsi,  which  reqiiire  drniiiing  to  ren- 
der them  productive.  In  tlie  fruitful  district  of 
Miylelniijt  tbe  bag  of  the  Dromling  covers  more 
than  tOCMNW  aoaa.  A  |wrt  of  it,  indeed,  is  in  the 
Hanoverian,  and  aput  of  it  in  tba  Bmaawick  leni'. 
torj,  which  prevents  tile  wtftaaafy  diaina  from  be* 
ing  executp<l,  which  would  make  it  one  of  the  most 
valoable  tracts  of  land  in  that  part  of  Germany. 

The  most  fruitful  com  land  in  the  kingdom  of 
Prusaiais  the  vicinity  of  Tilsit,  and  some  otli«r  di^itrictg 
of  East  Prussia,  and  the  greater  part  of  tlie  province 
of  Poeen.  In  West  Pruaaia  tbe  oistrict  of  the  NcU, 
the  country  round  Marienboigt  and  that  near  Dant- 
no  and  Elbing,  are  excellent  com  conntriaa.  In  the 
Mariit  of  Bnmdeabai^  only  some  dialriela,  aodl  aa 
(tbe  Mark  of  Mgniu  and  tl>e  Uker>mark,  are  cale- 
brated  fbr  die  quanti^  and  quality  of  their  gndn« 
In  lifttli  Prussian  and  Swedish  Pttmerania,  and  espe- 
cially on  the  island  of  Rugen,  excellent  com  is  rait- 
ed, as  well  as  ill  name  small  portion!  of  New  Silesia. 
The  soil  is  very  favourable  for  all  kinds  of  grains  in 
the  duchies  of  Saxony  and  M.'iffdeburg,  and  in 
Tbnringia,  and  in  the  principalities  of  Hatberstodt 
and  QnadliDgburg.  These  divisions  in  favourable 
aaeaana  any  be  oonaidctedat  the  real  snnarieafrom 
wbidi  tbe  kaafittilt  pettt  of  FhMM  draw  their 

The  western  part  of  the  PrtMsian  doodnlona  are 

fitr  lesn  ]>roductive  in  grain  than  the  eastern,  A  few 
only  of  liic  Wcstphalian  provinces  are  highly  fruit- 
fid.  The  districtB  most  eminent  for  com  are  the 
vicinity  of  Mtnden  and  of  Padderbom,  the  borders 
of  the  Soesler,  and  circlt-a  ol  the  Sieg  and  the  Wup- 
per.  In  the  Rhenish  provinm:)  the  nei|thbouriiood 
«f  Julich,  Bonn,  Cologne,  Coblenu,  Kreuanach, 
BaGfaweacb,and  tbe  bonks  of  the  Meute,  are  toienUjr 
ftrlQe.  Tfaoogfa  toBse  parts  of  tbe  Idncploai  lie  d*» 
ikknt,  jet,  on  tfae  whole,  ttw^iM.  grew*  waam 
com  than  ita  eonsmnption  requbea ;  and  in  ftveor- 
able  yenrs  the  value  of  the  surplus  exporte<l  to 
other  countries  linK  amounted  to  from  l,ii0O,()0O  to 
S,Oi  :ii;  >  iJ  ill  ii  i'.s,  eacli  florin  estimated  at  two  shiU 
lings  Sterling.  The  principal  fmdn«  of  Prussia  are 
wheat,  rye,  barley,  and  oats.  I'he  quantity  of  rye 
far  exceeds  that  of  every  other  kxttd  of  curn  ;  it  foniis 
tbe  principal  aliment  of  the  inhabitants,  among  whom 
wheat  is  leldom  otten  in  bread.  Feate,  both  white 
end  grey,  are  exteatiTcIj  lebed*  and  specially  that 
detcription  of  tbaaa  kaowii  in  Eaeiland  by  tlie  name 
of  "  Pruauan  bloes."  Beaneof  afl  varielMa  are  cul- 
tivated i-i  the  -  oil?  on  the  borders  of  the  rivers,  that 
are  suitabk;  to  Lhcir  L'rowth.  Ruck  wheat  in  nnich 
■own  in  somsn  piuis,  ami  furu]',  an  important  part  of 

tbe  aetteoaace  of  the  laboiiriBg  claatea.    An  article 
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lor  food  it  ooUected  in  °— tlii,  mpttUBj  bl  Bran- 
denburg, from  the  aeede  of  ^  flPV  calaed  FeitaM  ' 
JUitoHs,  It  is  manufiMtitvad  into  •  aiibatoBoe  eallad 

ilmna  grilt,  and  it  OMie  agreeable  to  the  taste, 
dlMHigh  em|>loyed  fbr  tbe  tame  purpose*,  as  oatmeal 

with  U.S.  The  cultivation  of  potatoes  has  for  many 
years  past  l>een  gradually  extending,  and  in  t>ecome 
so  great  as  to  supply  alniost  tlie  sole  aliment  of  a 
very  great  prupof  Uun  of  the  labouring  pupulatiou. 

Tl>e  most  productive  branch  of  rural  economy,  CaHla 
next  to  corn,  is  that  uf  brooding  and  fattening  caiu 
tie.  The  practices  in  thi'i  branch  are,  hoWCWj  of  • 
very  low  description;  and  though  the  difeent  eaCH^ 
especiaUj  of  oowa,  are  to  be  Ibnnd  in  hiiaai%  yetae 
Urae  ettentttfti  bet  been  j/M  by  cneauif  tbem,  to 
obtain  the  most  petfett  enimalt,  that  tfiey  are  almost 

all  very  indifferent.  'I'he  »hee{>  gcni-rally  are  bad  ; 
but  of  late  years  great  improveniLnts  have  been  made 
in  their  (leoccs  by  tlic  intruthiction  of  the  Merino  and 
i'aduan  ranis.  '1  ho  fine  wooUed  sheep  now  nimoiint 
to  7,000,000,  and  -lupply  the  manufiicl  ili  i  ■  ,  v.  il;  lii  .i 
rmw  niatorial  whicli  usctl  fornjerly  to  be  ftimiahcd 
princi|>idly  from  Spam.  The  raoea  of  hor»c»  arc  nat 
good,  though  great  eiibru  have  bean  node  by  tim 
government  to  improve  tlicai,  and  eibiUithnMBtoaf 
atalBnUM^  for  gratuitona  pn^Mttion,  are  fixed  jo  ae- 
Tetal  parts  of  the  ktogdom.  The  breeding  of  twine 
is  a  xciy  cimsiilcrablo  omployment ;  and  the  hams, 
bacon,  and  .«au»<igos  macht  from  litem  form  a  large 
propi)rtiuii  (jf  the  animal  food  of  the  mhaMtMto  ef 
the  I'mssiati  dominions. 

The  gre«t  deliciency  in  the  rural  economy  of  Appropria- 
Prussia,  aa  in  most  parts  of  the  Continent,  it  the tiae tribe 
small  portion  of  land  appropriated  to  posture.  Henee'''^ 
tbe  number  of  cattle  maintained  u  amaU  in  pnpMr- 
tien  to  Ha  eetene  J  and  the  efteie  «f  die  deficMnqp  of 
manure  is  to  be  found  in  the  anaatt  increase  on  the 
different  crops  of  grain.    The  average  increose  is 
sUtcd  to  be  six  for  one  nf  \\heat,  five  and  tlirte  quar- 
ters for  one  of  barley,  four  for  one  of  rve,  and  four 
and  a  half  for  one  of  (jata>    The  land  ofttiiUllfdeni 
it  tbus  appropriated : 

Bngliib  Aat*.  , 
Under  the  plough.... ...........  89,984,741 

In  garden  culture   iQS^Oi 

Vineyards  ....«>...   90jS08 

.  Meedowa  and  patture    J4^tjOOO 

Weetl^faiialai  andplMjlatieoa  17,074,<9« 

61,803,2*5 

Tlie  remaining  1 1,800,000  acres  arc  either  in  !ake«, 
ponds,  rivers,  canals,  roads,  the  hiteti  of  cities,  tow  iia 
and  V  iilages,  or  of  to  bad  a  soil  as  not  to  be  deemed 
worth  cidtivation. 

Besides  artidea  for  food,  the  toil  of  Prussia  pro-  Tniattiamn 
ducet  many  fbr  enmmerce :  the  principal  of  theae  itftrnkMbcd  •» 
flax,  which  it  grown  ia  every  village^  end  almost  9"°"'^^ 
by  every  peaauifc    Beiidca  what  tt  naed  by  the,*^; 
growers  for  their  own  domestic  nmnufacturc^,  the 
quantity  annually  broiiglit  to  the  nurkeU  is  calcu- 
slaUd  atSi2,000,U00  pounds.     Two-thirds  of  thia 
quantity  it  produced  irom  Siletia  alone. .  Itiagene> 
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roily  of  a  good  qiiAJity.  wiih  a  fmc  uid  long  fibre, 
•ijicciaUy  when  r;iiaitl  from  foreign  Need.  Thi« 
cauif[e  of  Mcd  i*  found  to  eateutial,  U»t  large  quan* 
titlM  iN  cnniMlly  brought  from  Ruwia ;  and  the 
MBdptcnmd  at  borne  ismoitljr  med  Girwaakiog 
oQ  and  cflcdte^  widi  the  latter  of  vfakfa  the  ami 
are  fattcadL  Tahweo^  madder,  woad,  taflour,  and 
hops,  hare  beat  much  grown,  etrpeeially  during  the 
continental  rcitrietion*  of  BuoTi;i;r  rti  iLi.  t  tlioiipli 
the  openings  uf  fori-ign  COOimcrce  iuvL  iidUcli  ili;^ 
coura^'fd  Uicir  ciilii ration,  th^  nrc  still  coiitinuwl 
upon  a  Kiiall  scale.  Chicat  inm,  or  nuccory,  as  in 
other  part*  of  Germany,  is  much  used  as  a  substi- 
tute for  coffee ;  and  though  the  peace  ha»  reduced  tbe 
price  of  the  Litter  article,  the  succory  finds  an  ex- 
t«Mir«  «•!•,  M)du«tiU  caltiviitad  verj  Iwgeljr  ia 
many  diMrietn.  The  wine  made  m  ProMia  bdbre 
4he  acqnisition  of  the  Rbcoidl  provinces  was  of  a 
had  quality,  and  scarcely  mperior  to  vinegar ;  but 
these  territories  yield  wiiu'  uf  guod  fliivuura  and  great 
Strength:  the  annual  (|iiaiitity  it  calctilatcd  to  vary 
from  aL\  to  eif^lit  nulliuii  ^^allons.  Tlu'  forests, 
amounting,  as  before  »tated,  to  nearly  two-seventba 
•f  the  whole  country,  fumiaii  timber  for  building 
and  fitr  Wiportation,  fuel,  t^r,  pitch,  rosin,  and  pot> 
aabf  tnd  ttm  more  valu^ibk-  txoiu  tt^  great  facilities 
whidl  die  elvan  ami  oanak  aiiKd  to  iatanial  navU 
gatioo,  hjr  which  their  prodneta  can  be  eaiily  con* 
vcyed  to  the  bordcm  of  the  sen* 

The  mines  are  by  no  means  worked  to  the  extent  of 
wiiicli  i.U:v  arc  capablr.  livery  province  ]>i)swssc^i 
I  iruii,  whirl)  in  prepared  in  iur^csaiid  blaftt-furnacci  in 
theirvicinity.  1  lu-y  are  principally  worked  withcluir- 
coal  from  the  neighbouring  forests,  but  in  some  few 
inatancM  with  fowil  coal.  Little  or  no  iron  is  export- 
ed, aa  it  can  be  made  cbet^  in  coimtrics  that  have 
raoce  mty  teem  to  di«  oeoon*  The  mines  of  rock 
salt,  and  the  adt  apv^g%  «•  8oflcientl|V  worked  to 
supply  the  oontaniption  of  their  vkinil^,  out  the  pro- 
vinccs  in  tlic  Biiltic  So^  find  it  inore  advantageous  to 
draw  tlit'ir  »upplii's  iVum  the  mines  of  Cheshire. 
Coals  are  found  iti  .Sil«gia,  Saxony,  and  Westphalia; 
but  the  mines  are  uctt  extensively  worked  :  the  whole 

Jnantity  raised  not  exceeding  .s;iOjOO()  ch^ldruns. 
nm  tbe  unproductive  state  of  tlu;  ^old  mines  of 
flilaaia.  they  ceased  to  be  worked  in  1 79s.  1  lu 
■ilTCr  niaea  aae  thoao  of  TamoaiU  and  Budelatad. 
in  Klama,  nd  of  Hai^eld  and  Rothaobuts,  in 
Sanon/.  Their  tinited  ptndnca  doao  not  at  prtmnit 
eneea  t60,obo  ounces.  The  other  minenda  are 
copper,  lead,  t-ohah,  calainiiu-,  iirsciiic,  nliini,  vitriol, 
and  saltpetre  ;  but  tlicy  do  not  yield  sufficient  for 
tlip  internal  consumption.  Amber  is  almost  an  ex» 
dwHve  production  ot'  l'russi«.  It  b  found  in  mines, 
as  well  as  procured  by  the  fishermen  un  the  shores 
of  the  Baltic.  It  belong*  to  the  crown,  and  is  let  to 
Gu-m. 

The  eapitat,  and  aaoual  {vodniiBe  of  the  land  of 

by  Ptooihaagr  Krug, 
Am  decviaenta  ii>  the  fiMlarfMMf  Ammiw^ 
aafeUowa: 


Houghed  land,  L, 

Paature&gTaaiq^kBd, 

Woodland,  

Gardna  aBdviMgrJBfdi!, 

Minei^   ;  

Fiahaneaflnkkea  & 

rivers,.-  

Game  (abuodant  in  ' 
tbemriEata),...„.j' 


ro  theae  may  be  added 
the  annual  produce 
of  the  live  stock,  sd*- 
ter  dedocting  the 
amount  of  the  a«m> 
posed  prodiiea  of  Ot 
paature  land,  


V«lue  of  tilt 
Camul  in 
Pouiuu  Sterling 

ADDual  locsniA 

200,5)3,150 
77,890,150 

lli59l,6'^o 

8,029,500 
8,614,566 
i,ogs^|OS 
440,489 

47,500 

2,964,775 

105,291 

^72,S27,OJ5 

10,754,098 

u 

Accordiim  to  the  estimate  of  the  same  statistical 
writer,  the  live  aleck  in  the  whole,  of  the  Praaaiatt 
dominiona,  and  Aeur  aaanatpnodnee,  wa»— 


Hpedc*  vt  Stack, 

Horses  and  foal^...... 

Oxen,  

Cows,  

Heifers  and  calves,  ... 
Sheep  and  lambe, ..... 

-Swine,  , 

Goats,  

Hivea  of  baea,..  

Feathered  tribes,  


From  whicli  is  to  be  de- 
ducted the  supposed 
aimual  proceeds  of  the 

nicjulow  and  pasture 


Leaving  the  net  produce 
ortheatedk. 


1, 661,800  I 

i.ess.oook 
2,35.5,9001 

l,(iJG,918J 
1  1,230,000 
8,^,000 

laidooo 

«8l,000 


I'nxtuce. 
0,J55,000 

10,140,010 
fiSS{,400 

1M\ 

356.090 
266,4?.% 


15,410,866 


Lj  10  TS'fi.^^oo 


Prussia  is  a  manufiieturing  country,  though  these 
branches  of  industry  give  employment  tu  a  far  leaB|^J^ 
portion  of  its  iidiabitants  than  the  cultivation  of  the 
soil.  Tlic  most  iiatiiriil  manufacture  is  ihut  of  linen 
cloth,  tiie  raw  inati  riai  of  which,  and  all  the  parts 
which  cotitribute  to  its  perfecting,  .ire  prcKliic«l  nt 
home.  It  has  been  long  established,  and  extensively 
spread.    In  Silesia,  especially,  the  habit  of  spinning 


fine  thread  has  given  to  the  Ibmales  a  de)icae)r  of 
tact,  thatia  osily  excelled  Jb  aone  paru  of  the., 
fiandnii,  the  oaaunonaitidaa  (vt\ 


al  and  domeatic  nae,  the  finest  and  moat  beantifni. 

damaiik  services  for  ihtj  i-AAe.  atc  made,  whii^  are 
generally  preferred  to  ail  others,  in  the  higlier  cire 
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■war,  Uie  produce  of  Uie  Unm  of  Silesia,  from  34,910 
loom*,  amounted  to  L.  l,()8fl,91.T  Stcrllncr ;  of  which 
L.  070,000  was  destirrd  far  foreign  conMiinpiion. 
In  the  western  province'^,  the  linen  cloih  princi- 
nally  made  for  hmne  consumption.  1  hf  number  of 
looms  in  tl>e  whole  kingdom,  in  1816,  was  207,870. 

The  increase  of  Merino  sheep  has  given  a  great 
ftlf|ni1«f  to  the  fine  woollen  manufactures,  especial- 
W  to  dime  in  th«  newly  acqoired  inwinoes  on  the 
Firend)  frontier*,  where  eonw  of  me  beat  soperfine 


cloths  that  Europe  can  exhibit  are  made.  In  the 
late  departniciit  ot'tlic  Roer,  or,  asitivnow  denomi- 
nated, the  circU-  of  Aatlan,  in  the  trtwns  of  Eitprn, 
Aachen,  Montjoie,  SIuIIkt',',  nn<l  Monhnefly.  fine 
cloths  and  cassimerci  nro  nuimif.K-tnrctl,  m  hit  li  tire 
estimated  to  amount  to  1..  1,500,000  Sterling,  and 
alSntl  employment  to  ujiwards  of  50,000  workmen, 
as  well  as  to  every  kind  of  machinery  that  has  been 
invented  in  England,  or  in  anv  other  country.  The 
dotha  Sat  the  men  of  the  middle  and  lower  daieca 
are  whoUy  made  widun  die  kingdom  fron  tfiefar  na* 

ti\c  wools. 

Cotton  goods  have  been  made  to  a  considerable 
extent.  In  some  in^f.lnct•s  tfie  yarn  is  spun  in 
f(»rpt<Tn  codntrips,  nnd  tliL-  w  tMvini;,  lileAthinfi,  and 
dyeiiii^  only,  executed  in  Prussia  ;  and  as  the  raw 
niaterUl,  a  foreign  article,  cannot  be  rendered  so 
cheap  aa  in  England,,  thi*  branch  of  industry  has 
nun  dimintthed  ainoe  the  general  peace.  The 
iMi  manu&ctUfti  more  than  tuiBcicnt  for  the 
doneitie  connmpition,  and  furnish  to  the  value 
ofabootL-SOOtOOO  Sterling  for  exportation.  There 
.ue  tlirrc  hundred  paper-mills,  wbidi  (umish  the 
voumxiu  kinds  of  ]Mt{ier  in  quantities  sufficient  for 
the  consumption  of  tlu-  couulry  ;  but  the  finer  st\ris 
are  supplied  either  from  l-^i;f;laiid  or  1  i  .tnce.  Silk 
goodn,  and  goods  mixed  either  of  silk  and  cotton,  or 
•ilk  and  woollen,  are  cliicfly  made  in  the  capiul,  in 
irhkh,  and  in  some  other  fMee^  they  give  employ- 
raeni  to  aliwit  '20,000  looms.  The  various  kinds  of 
Icmther  ai«  made  from  skins  produced  at  hoiM^  as 
t'tr  .■!^  thn  are  fiMind  mflicient,  and  the  deieienqf  ia 
Hupplted  from  Bttenos  Ayres,  tlirougbthe  itlUV«eii« 
tioii  of  Knglind  or  Spain.  Copper  and  bnae  wares, 
for  all  doirestic  purposes  are  made,  partly  from  the 
copper  uiid  c«liiniine  of  their  own  mines,  but  chiefly 
with  top]>er  furni.Hhed  by  other  countries.  The 
amount  of  these  ware^t  i?*  esliiiiated  at  about 
L.  200,000  Sterling.  Tobacco,  *uufl",  sugar,  soajj, 
candles,  cabinet-ware,  earthen-ware,  porcelain,  ttn 
gODda,  and  almoKevanr  article  of  common  oonaam^ 
tion,  ia  made  wMnn  Um  kingdom.  As  no  wtne  ia 
made  in  the  eaMom  part  of  Fnn^,  the  conunen 
bevemge  ia  eidiar  beer  or  hnndy  tfietiUed  ftein  tho 
native  grains :  the  establishments  for  brewing  and 
distUliug  are  consequently  very  numerous,  but  none 
of  tlieni  approDch  in  niapiitudc  to  tlte  larger  con- 
cerns of  a  similar  kind  in  Engbnd.  The  whole 
quantit}'  of  beer  brewed  ia  i,2i:i,  1 00  casks,  of  50gal« 
Ions  each.  The  consumption  of  com  brandy  is  up« 
wards  of  8,000,000  gallons.  In  the  larger  cities,  tne 
letter-founders,  printers,  engravers,  musical,  optical, 
and  mathematicu  instrtunent  makers,  gold  and  silver 
■aitbib  jowdkns  walch-makert,  and  other  tiaular 
u^Satm,  are  to  bo  ftnnd  «■  abqadaiit  and  m  ASL- 


fill  as  in  the  other  eonntrki  on  the  Continent   The  Prawi. 
number  of  workmen,  induiling  masters,  journey*  ^^V^/ 
men,  and  apprentices,  exclusive  of  fwnales  and  chil- 
dren, is  estimated  at  350,000,  nnd  the  value  of  their 
productions,  above  the  cost  of  the  raw  materials,  is 
calculated  to  amount  to  L.  7  600,000  Sterling. 

Few  of  the  countries  of  Europe  hare  been  more  Bim*. 
favoured  by  nature  than  PriuMia,  with  eHeams  that 
oootiibute  to  fertilitjr  and  inteiconrae ;  and  the  lo- 
boor  of  the  iidiabitantt  baa  been  advantageously  di- 
rected to  several  public  works,  which  have  facilitat- 
ed the  communication  Ijetwcen  tl»e  different  rivers. 
As  the  slnjie  of  the  whole  I'ni<sian  dominions  is  to- 
wards the  \ve>t  and  north,  all  the  rivers  that  rise  in, 
or  jiitss  tliniu^di  them,  empty  themselves  either  inti> 
the  Baltic  bea  or  the  German  Oct-on.    The  streams 
that  merf^e  in  the  first  uf  those  arc  the  Niemen, 
which  comes  out  of  Russia,  and  iMrrnncs  navigable 
at  Schmaleninken :  about  ten  milei:  below  Tilsit  it 
dividea  into  two  brancfaea,  whicfaj  through  the  Ka> 
lidi  Hafl^  empty  themselves  hito  die  sea. '  Dnrinp'- 
ite  diort  course  through  the  Prussian  territory,  it 
receives,  on  its  right  siile,  the  waters  of  the  Schess- 
clin)>pc,  nnd  on  its  left  those  of  the  navigable  river 
Jura.     ThePrejyel      roinpo«ed  of  the  united  irtrwinta 
of  tile  T'is;i,  Uatiit,  Russe,  Aupirap,  and  Inster; 
after  it  assumes  its  name  it  receives  the  Deine  near 
Tapiati,  and  the  Alte  near  Wehlaw  ;  it  become  OS' 
vtn;nMe  near  Oattcrburg,  and,  passing  KiktlgsbeiVt 
discliurge*  its  streams  by  the  Frish  Haff  into  tSe 
Baltic.   Tho  Viitnla,  <nv  aa  it  ia  better  known  on 
die  Comment  by  die  name  of  the  Weiad  or  WdA- 
sel,  rises  in  the  A  ustrian  part  of  Silesia.    It  passes 
through  Poland,  where,  at  Cracow,  it  lifTmncs  nnvi- 
giible.     On  its  ei. trance  into  the  I'rus^i.L:  ti  i  i  -ti  rii:  i. 
It  divides  into  two  branches,  (he  eastern  ol  winch 
tjikcs  the  name  of  the  Nop.it,  and  joins  the  Baltic 
near  Elbing;  llie  western  is  again  subdivided  into 
two  arms,  one  of  which  is  loat  in  die  Frisbe  HafT, 
and  the  other  rcachca  the  sea  neor  Dantaic.  Ita 
course,  a(\er  «nlcrin§  Prussia,  is  dbowt  1«0  adk^ 
la  nngnm,  it  ia  aogmented  by  dm 
of  Cho  (MM,  die  Brake,  and  the  M ottlaw. 
The  Oder,  rising  in  Moravia,  enters  Uic  Prussian 
province  of  Silesia,  soon  alter  w  hich,  near  Ealibor, 
it  !n  <  i  u\i.'n  navigable,  and,  after  paa^ing  through 
Brandenburg   and    i'omerania,  divides   into  two 
branches,  and  enters  the  great  estuaries  that  com-' 
municate  with  the  Baltic  isea,  through  tiie  three 
mouths  of  Swine,  Peene,  and  i3ivenow.    Its  aoaflN^ 
in  tlie  Prussian  states,  is  370  miles,  tlie  general  rate- 
«f  its  current  is  languid,  and  it  is  prevented  ftnm 
overflowing  by  enbawtntcnu  ItraoM««8»nearOdor' 
berg,  the  watm  of  die  Oppa,  near  Breslan,  thoie  of 
the  Ohlau,  near  Grosglo^'an,  iliose  of  the  BartKh, 
near  Nruzclle,  thooe  ^  the  Neisse,  and  at  C'ustrin, 
those  jf  il.'  V.'artlia.  This  last  is  the  most  valuable  of 
all  the  secoiuinry  rivers  of  Prussia,  because  it  alfurda 
the  means  of  conimunicution  between  tlic  Oder  and 
the  Vistula.  The  rivers  ofPruasiawhicli  empty  them- 
selves into  the  German  Ocean  arc  the  Elbe,  coming 
from  Bohemia.   It  is  uav^gaUe  at  Uiihlbcrg»  when 
it  enters  this  kingdom.  It  receivea  die  Eialcr,  near 
Wittenbnig^  die  kliildai«»  near  Damau,  dw  Saale, 
Mir  Saalhom,  and  -dw  HnM,  near  Wobo^ 
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Pfuvu.  after  wUch,  in  its  paiMnfv  to  the  oeeBo,  it  quits  Ae 
'  Prussian  dominioo-H-  Ttu  M',  i  r  c  i  !r>r9  but  a  nnall 
portion  of  the  territDrv  oi  liuj  kiu^'dom,  though  it 
forms  the  boundary  ci  rln  eastern  side  ol'tlie  West- 
phaliip  provinces,  from  Holtsmiiulen  to  Carl»haf«i. 
The  only  part  whtTc  both  its  banks  are  in  Prussia, 
it  Bear  Mind  en,  where  it  has  forced  its  way  through 
nnge  of  mountains,  and  fiumed  the  celebrated 
rumgi,  wall  knpwn  to  tb*  andaiiti  a  the  Port* 
wettpludict.  The  Bhfee  euMn  the  newly  eoqair^ 
ed  province*  of  Prussia,  at  Bingen,  a  litue  hamr 
Mentz,  and  quits  them  at  Kerkerdom,  above  Ninie- 
guen.  It  receives,  within  the  Prussian  territories, 
the  stream*  of  the  Nahe,  the  L«lin,  the  Moselle,  the 
Ahr,  the  Erft,  the  Kwt,  and  the  Lippe.  The  Em», 
though  it  rises  in  the  province  of  Wes^halia,  is  a 

small  atreflm,MtiMw%eUe  till  ik  enf  '-- 

dam  of  Hanover. 

Meet  of  the  rivers  of  Prusm  19 
to  cannectrd  with  each  other,     mmm  of 
He  canala,  that  en  imirterrapted  interctwiw  m  wmOm 
tained  by  them  from  Halle  and  Magdeburg  to  El« 
bing ;  aiui  tile  surrounding  districts  iiave  the  bene- 
fit of  thooe  facilities  for  exchanging  their  various 
productions,    'i'he  Fredricksgrabcn  canal,  in  East 
iVussia,  is  formed  to  avoid  tiie  daiif^urous  navi^-a- 
tion  of  the  Kurishe  HafT,  in  the  intercourse  betwtsen 
Tilsit  and  Memel.   The  Bromberg  oanal  joint  the 
JNetse  end  the  Brdic^  and  bjr  their 
andthaVntula.  RietbemoM 
Pr»arf>B  emOt,  imiag,  within 
locha.   The  umwiiei'ce  on  ft  flimuhea  freiigfat'  to 
about  600  barges  annually,  each  of  SO  tons  burden, 
besides  jrmaller  hont!?.    The  Finnow  canal  unites 
t!iu  (         nrii!  thr  Hnvi'l,  i-.  iilidut  twenty  miles  lon^, 
and  has  on  it  about  -KiOO  sraail,  and  from  I60O  to 
1 700  large  boats.    The  new  Oder  canal  shortens  the 
navigation  of  that  river,  and  serves  also  for  the  pur- 
pate  of  draining  the  meadows  lIVDttgh  which  it 
The  PiauMi  obmI  eonnaeli  the  Uavd  with 


4or 

Ui,  Aai%httolalw  AaiiiB. 


<hey  supply 
which  u  in 
rates. 

The  cliinate  may  be  generally  described  as  tempe- 
rate and  liealthy,  though,  from  the  grvat  variety  oi' 
situations,  tliere  are  many  exceptions.  On  the  bor- 
ders of  the  Baltic,  the  winters  are  severely  cold,  and 
the  weather  changeable,  raw,  and  fiiggy.  The  gtcat' 
est  dffgree  of  0^  in  the  last  centuiy,  was  ftam  the 
SlSt  to  theSMl  January  179j^whsnRaaiiniitt]r*sther> 


Bcrlfai  and  Hsaifawf .  The  Fndridk  ^iams  ca. 
Dal  unites  the  Oder  and  die  Spree.    Besides  d»eie 

■re  others  of  less  importance,  vis.  the  Storkfnv,  tlir 
Werbcllin,  the  Klo<lnitz,  the  Saxon,  and  the  Muii- 
slfr  r.Lii.iil;,  ii'A  111' \v  till  h  nn- of  local  benefit;  and  the 
Rhine  canal,  begun  in  1  809,  but  not  yet  complet- 
ed. 

The  lakes  of  Prussia,  especially  on  the  eastern 
portions  of  the  khngdom,  are  nnmerons  ttld  CBten- 
mm.  On  the  ooist  of  the  Baltic,  those  kke^  nsasl* 
I7  deoom&iated  Rsllr,  to  distinguish  diem  mm  the 
bsys,  are  of  fresh  water.  The  larger  of  them,  the 
Kurische  HafT,  on  the  north- ea.st  part,  extends  over 
700  !.qunTi  mill  ^  The  Frische  Haff,  near  Piibiu, 
is  of  860  scjimi  t  miles.  The  Stettin  Haff  is  of  near- 
ly tile  same  extent.  Besides  the  lakes  on  the  sliorc, 
those  in  the  int^or  of  the  country'  are  stated  tu  ««• 
ceed  1000,  many  of  them  from  ten  to  twenty  miles 
hi  iMlgth.  In  East  Prussia  an  900,  in  West  Prus- 
dar  16^  and  in  die  provbm  «f  BvandeidMiri^  680. 
Many  iMrrtB  of  thsse  lakes  have  hecn  eantracted  by 
cnbantincats,  and  die  soil  they  eonrad  gradoally 
appropriated  to  agrknitnni  pmppOSCS. .  if 
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The  greatest  heat 
of  that  oentnly  was  in  die  ftOowing  aummer,  when 

the  same  thermometer  was  at  36°  above  zero.  The 
middle  provinces  ot  Vo-nti,  Brandenburg,  Silesia, 
Saxony,  and  the  whole  western  jiarts  of  the  monarchy, 
possess  a  more  mild  and  less  variable  climate*  but 
very  different  in  the  several  localities.  The  hMt  tm 
the  SBody  plains  of  Brandenburg  is,  in  summer,  very 
oppswrfff^  and  the  air,  (W>m  the  abundance  of  sUlB' 
nant  wstor,  fttquantly  onhsalthy  ;  whilst  in  the  viei- 
nilgref  the  Haiti,  die  cool  monntsin  hraetes  ■>«  en> 
joyed.  The  banks  of  the  Rhine  and  Moselle  are 
covered  with  verdure  before  the  inhabitants  of  Rie- 
sengcbirgs  ajul  of  the  I.ilhunniun  heaths  hn\c  laid 
aside  the  fur  pelisses  of  the  winter.  L  pper  Sdesia, 
and  the  mountainous  parts,  have  a  much  rawer  cli- 
mate and  a  longer  winter  th.-in  Lower  .Silesia ;  but 
though  the  air  is  milder  m  the  latter,  from  the  gieat 
the  Oder  '  quantity  of  iu  water,  it  is  not  more  healthy, 
of  all  the  The  cummerce  of  Prussia  with  foteqp  nstioiw  is  Fssai^ 
much  less  than  the  extent  of  die  eountiy  and  theCnw" 
mnnber  of  its  fathabitants  would  load  us  to  expect. 
It  is  loaded  with  many  restriction;,  which,  liowever 
neceaaarj  they  may  be  deemed  in  a  fiscal  vios,  are 
vcJLatiouB  and  harassing.  IhecomjiRn  i  liy  land, 
by  internal  navigation,  is  princip.iUy  with  Austria 
and  llussia,  and  with  both  tht><ie  states  the  balance 
is  unfavtmrable  to  Prussia.  From  ilusaia  she  draws 
hemp,  corn,  hides,  tallow,  and  some  other  produc- 
tions of  the  soil,  uid  sends  in  letotn  both  linau  and 
wooOen  cloths.  Fronir  Austria  die  iwcives  ndt  and 
wine,  and  has  only  Unstt  yam  to  send  to  that  coun- 
try. The  provinces  on  the  Rhine  carry  on  very 
I  I  :i!>\'  traffic  in  wine  and  manufactured  g<^)ds 

wail  liic  adjoining  provinces  in  the  kii^dom  of  the 
Nethcqrlsnd^  and  with  seinnl  of  die  atales  of  Oe»> 
many. 

As  Prussia  possesses  no  sts  fmtM,  except  on  the 
Baltic,  and  aa  none  of  iu  harbours  «  calculated  to 
neeive  aiiipe  of  a  great  drail  of  wntar,  or  enjoy 
good  mutiwoeni  there  ia  very  little  oonmerce  carried 
on  beyond  the  Units  of  Enrope.  The  shipping  be- 
longing to  the  different  ports  of  Prussia,  m  1817, 
consisted  of  883  vessels,  capable  together  of  carry- 
ing !K),29<J  Lists  of  com,  or  about  ;)50,0()0  quarters. 
'1  he  greater  Jinrt  of  tlieir  exports  .ire  conveye<l  by 
foreign  shijji,  of  which  the  Kritish  exceed  in  rmm- 
ber  those  of  all  otiier  nations  together.  Dantzic. 
OBOe  a  Hans  town,  and  the  seat  of  extensive  com- 
■lercet  hu  modi  declined  since  it  has  become  sub- 
ject to  FhMsfat,  notwidistandtng  itt  fitvounhk  aitwu 
tion  Ibr  exportiiv  die  pradnctions  ratssd  on  the 
banks  of  the  Vistola  and  ito  tribntaiy  streams.  It 
adlli,  hewtvcr,  eiqperta  corn,  woe4»  peHHhc%  llnen« 
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PruttU.  woo),  vrax,  honey,  horse-hair,  and  feathers  ;  and  im- 
porta  colonial  wares  and  some  few  nininifacturcd 
goocU.  Kfinigsbrrg  fxports  corn,  but  the  vcuseit  to 
he  loaded  with  it  cm  isppronch  no  nearer  than  to 
Pilku.  Elbing  haa  lately  in  created  dividing  the 
oomnwroe  widi  Danttie,  and  the  antidct  iinporicd 
and  exported  are  of  the  aune  daacription  tm  consti- 
tute the  trade  of  that  city.  Memel  is,  at  present, 
the  l;ir;;cst  e\]>')rtiii.t;  city,  ;m(l  ttii'  O  ivn,  -.Iiip-tim- 
bci  and  m.iNts,  pot  .iikI  jn'^rl-ashe^,  with  flax-sc-cd. 
are  its  chiff  coinmoditifs.  .StLtliii  lixs  tlu'  ^.Tcatt'st 
portion  of  tl\c  import  trade,  ak,  from  its  position  on 
the  Oder,  it  n-beat  calculated  to  receive  colonial 
ptoduoeiiDdforwird  it  to  the  capital  and  to  the  oeo- 
tre  of  til*  kingdora.  It  it  alao  the  port  in  which  the 
gn'^ter  part  of  the  vessels  for  the  fishcnes  are  equip- 
ped. Stralaund,  though  it  enjoys  a  good  harbour, 
has  but  little  trade,  from  hviuff  deistitute  of  water 
communication  with  tlir  interior  of  the  kingdom. 
The  other  ports  of  l'ruH-ii:i.  (  ollx  r  .■,  Rugenwalde, 
'Stolpe,  Barth,  Swinemumle,  and  Wolgast,  carry  on 
MUe  trade,  and  though  not  to  a  great  extent,  it  is 
«iIiMble«  ftma  being  ahnoat  ndaiively  conducted 
in  nitknid  Yetaeia.  The  wMe  apatU  of  Pcot- 
sia,  both  by  land  and  by  eea,  flmmmt  to  about 
L.  4,500,000  Sterling ;  tlie  whde  of  the  import*  to 
about  h.ryJ50,000 ;  hut  in  tlie  liitt-  r  r  t  i 
ed  the  pr()cluct9  of  tlieir  own  oil  and  lurruig  ii.,  .i- 
ries. 

The  government  of  Pruasia  is  an  unlimited  Mo- 
narchy ;  for  though  in  some  of  tlie  provinces,  by  NO* 
ctent  ciMlom,  the  Statea  atiU  exiat*  they  aeldoni  u. 
temUe,  and  only  ibr  eiidi  iufmor  parpoececi 

lating  the  debu  or  expemea  of  tbeir  respective 
provinces.    They  have  no  Wislative  powers,  and 

»C.-irccl_v  f\eii  the  rifjht  to  niaKe  repri'!.cnt.ition8  to 
the  monarch.  The  crown  is  hercflitiry  in  the  old- 
est member  of  the  royal  f:iiiiily,  whether  mule  or  fe- 
male. Tiie  Bole  executive  and  leginktive  power  is 
vested  in  the  king,  and  his  authority  is  less  restrain- 
ed by  tlie  andent  privileges  and  usages  of  hja  enb- 
jenta^  dun  tfitt  of  any  other  European  motiardi. 
The  administration  is  vested  in  a  council  of  tUfg, 
consisting  of  members  of  the  royal  family,  and  of  the 
ministers  of  foreign  nfTurs,  of  the  finanicsj  of  jus- 
tice, of  pulilic  in^!tructir<n,  of  trade,  of  tJie  pubiic 
lii  ht,  of  police,  and  of  war.  The  State  C  hancellor 
is  president  of  this  council,  and  to  him  all  the  heads 
of  the  different  departments  are  accountable,  and 
make  their  weekly  rejports.  He  is  uncontrollable  by 
his  colleagues,  aiid  directed  solely  by  Uie  king.  In 
the  detaiia  of  the  adminiitratianf  throngh  all  uie  in- 
ferior  departments,  there  Is  mneh  mmpHcity,  and  a 
'li:i;n.i  i.'f  i-;iiLi',  ill  r  f ;  [■,  1. 1 1  vi';  1 '  i  r  ! j  >iihlic  services, 
whicij  K4.:ark;'eiy  tiiiii.s  a  j„ir;i!li'l  iiny  other  go- 

vernment, 

BevauMb  The  revenues  of  Pru!u.ia  are  derived  from  taxes 
on  the  land,  on  persons,  on  patenta  and  licences, 
which  are  dwwniinated  direct  contribatians ;  and 
from  an  exdae^  or  tatller  a  custom  duty,  on  fiveign 
productioaa.  A  agnail  aun  ia  derived  mm  stMBped 
paper,  tn  those  provinces  whidi  were  taken  ham 
the  Freiicl>  empire,  the  taxes  on  land,  on  trades,  on 
doors,  and  windows,  as  tben  catablished,  are  stili 
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continued,  and  will  remain  till  the  whole  of  these  I 
provinces  are  brought  under  the  simple  regulations  ^ 
established  in  the  other  dammions.  More  than  one- 
fourth  oi  liu  revenue  of  the  monarchy  i«  derived 
from  the  royal  domaiDs,  and  the  hereditary  rights 
or  royalties,  wfaieh  an*  eterdsed  over  the  mines,  dbe  ' 
salt  springs,  the  game,  the  coinage,  the  posting;  aru! 
the  postage,  with  some  other  branches.  1  hough 
the  higher  branches  of  the  administration  appear  to 
bp  benefited,  l)y  parsimony  in  the  8alarie«,  yet  m 
tlic  inli  rior  dLparliutiit  it  appears  to  be  injurious  ;  aa 
tlie  petty  otficers,  who  are  very  numerous,  are  too 
poor  to  refuse  bribes,  and  they  are  not  deterred  from 
,  the  apprehension  of  dismissal  from  office*  whose  fair 
cnalniDaBta  aearcely  equal  the  wages  ef  a  dayj«i> 
bourer,  Aa  Ae  ccvenue  is  return^  to  Berlin  in  a 
mass,  ftwi  the  diUbrent  provinces,  we  give  them  in 
that  form,  rather  than  in  the  more  detailed  oneoftfl* 
Mfveriil  branches  frtmi  which  it  is  derived. 

East  Prussia   8,1 00,000 

West  PkuaMA... ......  3,750,000 

roaen  ....^   Ji«loo,ooo 

Brandanbu^   9,000,000 

Pomerania   3,000,000 

Silesia    1.1.500.000 

Westphalia    8, H  3,000 

Saxony   lD,tl7(X)0 

.luhcrs-Cleves-Berg  h  ,■  71 M -fK) 

Lower  lUiine    7,ufO,000 

74.968,000  Cuidctt. 

Hefore  the  reij^  of  the  father  (iT  tin:  i>resent  king, 
I'ru^sia  had  no  piiWic  debt,  but  uauiiily  a  sufficient 
accummidation  of  money  to  meet  any  emergency 
that  might  oocnir.  The  present  king,  011  his  ac- 
cession, by  economy  and  regularity,  had  reduce<l  the 
debt  which  Ua  pradeossasr  had  nwaned,  when  the 
tnpme  widi  BuoBapnte  in  IgoSdaev  tetb  all  his 
leaoarees,  and,  tOl  the  year  1*15,  dia  dsibt  eontioued 
to  inereeae.  Since  the  resteratlon  of  general  pe»ce, 
due  nicasnrcs  have  been  taken  for  tin  n  J  i<  (iim  of 
it-  The  floating  debt  hag  been  rediu  1  <i  10  less  than 
L. 'i,000.(KX)  Sttrling,  and  tlir  ;Viii,1l'(I  debt  amounts 
to  about  L.  2i,0OO,U00  Sterling  i  in  >^hich  ia  includ- 
ed a  loan  flf  L.  $,000,000  frc»n  ftritiah  subjects,  and 
the  debts  aasiimed  on  the  cessions  of  territory  frooa 
Sweden,  Damark,  and  Saxooy,  amounting  to 
L.  650,000  Sterling.  JBesidei  ttiia  nationaL  delN» 
many  of  the  corporate  bodies  have  borvowed  con- 
siderable suini,  wliich  wert  j>rr  cnteil  to  the  go» 
vernment  in  the  most  critical  pcruxls,  and  which 
are  in  prdgieaa  af  behif  UquidaCid  ftwa  their  own 
incomes. 

The  expenditure  of  the  government  is  upon  a  very  txpei^ 
low  scale :  no  court  can  be  leas  eipensive  than  that*"*** 
of  Berlin,  and  no  monarch  can  be  leSB  attentive  to 
his  persoaal  giatiflcnioBathan  thejlrcsent  king,  whe^ 
like  his  preoKMSor  Frederic  Il«  appropriatca  bitt 
a  siQiilI  portion  of  Ki»  patrimonial  income  to  his 
private  purposes,  devoting  it  principally  to  the  ter- 
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vice  of  the  state.  The  expendkuie,  itt  Itllh  1N% 
£ital>Uitiaiint «( th*  voycl  BMiM- 

hoU  ...»  L.9,9SOfiOO 

MiliUry  expenditure   r>7  ."CjO/XW 

Civil  expenditure   7,;^i'0,'(00 

laliVMt  OB  the  pibUe  debt  \j,o*)OXn>0 

eUSttkfiOO  GuUkn. 

L.MI0.CW08terluif. 


of  Kgolant  md  two 


Tlwinay  of 

kinds  of  muitia,  called  the 
•turm  ;  the  regular*  are. 


Guards   18,SS0  men. 

Infantry  of  thclim..,  112,140 

Cavalry  

Ailfll«7  aocl  Ea^fiiNen ......  ]Jii40S 


The  TCfdar  iwilu  m  filUd  by  u  ooaaeription, 

which  compels  every  younc  man,  .18  he  arri\'fs  at 
20  years  of  ntfe,  to  serve  tur  n  limited  |>erii)d.  If 
the  conscript  am  purchase  his  arms  ami  accoutre, 
ments,  and  pay  a  »mih11  si\tn,  ht'  may,  at  the  end  of 
one  year,  pass  into  the  landivclir,  which  is  cam]>f>se<i 
.of  this  ela«*  of  men,  and  of  all  oihcrn  t)«tween  '^'i 
•  and  40  years.  In  time  of  peace,  the  Undwehr  i-^ 
exercised  but  one  day  in  the  year,  but  in  war  it  be- 
corner  a  dijiposable  force,  and  i*  iMrched  wherever 
ita  senrioes  b*  dcamad  naomvir.  It  mnoiiaU 
to  lfiD,000  ami,  iadndinireaTaliy,  lofantry,  md  m- 
tiltery.  The  other  militia  force,  the  landstttrm,  h 
composed  of  all  males  capable  of  bearing  ami$)  iihovc 
40  years  of  age.  Thii  torcc  is  only  called  out  in 
perioil*  of  grent  emergency,  .ir.d  then  it*  duty  is  en- 
tirely domestic,  being  co:ihnrd  to  iiirdinflpriiODni 
and  maintaining  internal  tmnquiility. 
AdminUin.  PruMia  enjoys  a  peculiar  Code  of  Law«,  faunded 
■■sosfLa*  by  Fiadariek  tiia  Great,  upon  tbe  anciant  fluateoM 
iBlMisB.  «MfH  flf  tha  paopla,  and  finally  radneed  to  a 
— ■nwMUlir  iyitaai  m  179*.  The  magistracy,  in 
tha  mral  districts,  is  still  a  patrimonial  riglit.  vested 
in  owners  of  particniar  cslntcs  ;  but  tin-  pou  er  I'or- 
merly  poMCSSed  by  tlleni  lias  bicii  contr  irtt^l  walliu 
narrouiT  limits  than  forrncriy.  Tlic-  'ud/^inent  of 
those  lower  courts  i»  not  Hnal,  «xc«ipl  in  \cry  trifling 
cases,  and  an  appeal  may  be  made  to  the  tribunals  ot 
the  second  instance,  which  arc  established  in  the 
aeveral  provinces,  and  to  whom  i«  attached  the  su- 
wrintandcnoe  of  the  colkgaa  for  impiitiiig'  Itfal 
knowladge  lu  pupils.  Thcaatribanabof  Aa  wcond 
iriftflnce,  or  Obfrl4>ndetgerietlt9,  hm  the  duty  of 
promuluating  the  laws,  of  watching  over  the  interests 
of  lunatics  and  rru'nors,  as  well  a-i  of  dicidin;;  pro- 
cesses. They  are  usually  diMded  into  two  portu^is, 
one  of  w  hich  ftttcnds  to  the  apjx'.ils  from  tliL'  inlerior 
courts,  and  the  other  pronounce*  aeotence  mi  such 
dvil  and  criminul  casen  as  origirwte  in  them.  In  the 
provinces  on  tlie  Kliine,  the  legal  cwie  of  Napoleon 
is  yet  in  force,  but  in  a  short  perio<l,  the  IVn^siiin 

Sitcm  la  to  be  extended  over  those  districts.  From 
Ae  OttrlaHdeMgtrickten  app«J«  nay  be  broogfat 


before  the  high  College  of  Justica  in 
decisions  are  flcai.  I'lia  ftroMian  ajalen  of  law  Ja 
more  simplified  dian  most  of  tboia  of  faulal  origin, 
and  in  its  practice  it  is  expeditious,  econMnical,  and 
uniform.  The  Policeis  under  siparate  jurisdictioiw, 
and  in  the  country,  the  Laudralfu  reseiiiblc,  in  >un;e 
measure,  our  |ielly  *t««i»ns  of  justices  of  the  |Kace. 
In  the  cities  lire  peculiar  Hoards  appointed,  under 
whose  direction  tiie  regulation  of  buildings,  ^,ewers, 
and  the  supplies  of  water  oiid  of  food,  are  jdaoed. 
Tbe  police  has  the  sunerinteodanoe  of  tbe  euonina- 
tion  of  those  who  araiKwued  to  pncticc  tbanadi* 
cal  profimion  i  of  tba  aMunnee  oOcae  afunit  kaica 
fire,  and  of  the  enginaa  and  otber  iniplementa  to 
prevent  fires  from  extending-.  To  this  is  addid  the 
keeping  a  watchful  eye  nn  all  iudtvidunU  wlio  hnve 
no  visible  uicaiis  of  Nubsistcncc.  In  all  the  cities, 
the  itolice  is  nuldty  and  regularly  administered,  with 

more  .itteniinn  to  tho  psaveotion  than  the  punib* 
inent  of  critoea. 

Few  of  tbe  mriims  of  Europe  have,  within  the 
hut  two  centuries  eictadod  IVumm  in  the  number 
and  cnnneiioa  dt  ita  mat  of  lcaminy,  ar  in  the  wi- 
oui  ratahliilwiante  for  the  promotion  of  science  and 
Utetvtnre  tliat  have  been  founded.  In  no  other  coun- 
try is  the  Ill^t^uclion  nl  - In  I  i\.  i  r  fla.s-se»  so  sedulously 
providi.d  for  ^  juid  in  none  are  there  *o  few  periioiis 
who  are  ignorant  of  the  first  rudiments  ot  know, 
ledge.  With  the  exception  of  those  provinces  whicii 
iunued  a  j)art  ot'  ilie  Frencli  empire,  where  inatten- 
tion to  popular  tnrtruction  prevailed  to  a  great  de- 
gree, and  to  which  the  systeui  of  I'ruMia  is  not  yet 
extended,  do  vilh^e  i«  widMut  ita  school*  in  which 
reading,  writings  and  aritbinetic,  are  taught,  and 
moral  .■;nd  religious  principles  inculcated.  Next  to 
the  village  are  burgher  schools,  where  tlie  pupils 
are  tau;:;lit  the  lirst  elements  of  knowledge,  and  pre- 
pared (ur  aiimtsiiou  into  institutions  called  (;_\nina- 
siums,  similar  to  our  great  schools  of  ^\  inche^ter, 
Ltua,  W  tstminster,  and  Edinburgh.  In  these,  classi- 
cal learning  is  pursued  to  a  ^aat  extent,  as  prepam. 
tory  to  admission  into  the  noiveraitias.  Jbe  nnB« 
ber  of  tliese  gymnaehiHiii  la  105 ;  some  under  the  di> 
nctiao  of  the  FMtaataMi!,  odMM  andar tbatof  tbe 
CatbcUcB,  and  sanie  few  nnder  a  coinhhied  direction 
of  both  aects.  They  have,  accol  dini;  to  their  extent, 
from  lour  to  twelve  huuvIcis  ;  and  llie  p  j^ila  aie  di- 
vided into  five  or  vix  classes;  tlie  lower  of  which 
tliffcr  but  liule  in  thuir  pursuits  from  the  burgher 
^cluH>l^.  In  the  larger  and  middle  sized  <.:tte!<, 
i-chiH<l-i  are  estltbli!^hcd  for  the  iniitrurtion  oi'  the 
fcniules,  with  which,  in  hilesia.  are  combined,  amonf 
those  of  the  lower  dan«the  teaching  the  delicate  art 
of  laoe.niakiug.  Tbe  iinuNsrntiee»  lilie  tboae  of  tbe 
oth«'  parti  of  Germaw,  am  either  endowedf  ae  tbe 
expenon  of  the  profeasors  and  tibririea  are  de- 
frayed by  the  goi  eminent.  The  course  of  study 
is  left  much  to  the  choice  of  the  students,  aiul 
is,  therefore,  tcM)  much  inHufinced  by  tlie  tem- 
jHiraiy  popularity  of  particular  professors.  The 
means  of  instruction  in  every  branch  of  scKtue 
and  literature  is  abundantly  furnished  ;  and,  jii  ^pite 
of  the  want  of  discipline  u  hicli  generally  prevaQe^ 
tbe  finindatioii  i«  laid  in  ibem  of  Uwea  eminent  ac- 
in  which  the  atudcoU  have  aftcrwarda 
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dMogniiihed  themaelvM  Id  tbe  various  wdkf  of 
aciMim  and  Uteratureb  Tlw  ttniv«nitict  ore,  BcritQ, 
ytWtk  .80  proftmm  and  980  ■tadente ;  Bniliiii,  51 
•prnftMom  and  366  itudents  ;  Geifswaldc,  28  ptofiw* 
nan,  158  itudents;  Halle.  51  prof««i!w>rs,  500  tto- 
(lents  ;  Koiiipsberg,  4-3 professors,  210  students  ;  and 
IJonii,  instituted  ill  1 S  18,  with  92  profes^inrs  and  240 
»tH(!ents.  There  arr  wniinarii-s  for  the  instnu  tloii  of 
the  village  achoolniaAters  in  fourteen  of  the  cities ; 
as  well  as  theological  ■"nfliwilfii  for  the  Catholics, 
Latbcnnii  and  Mmvmm,  miooDiiected  with  the 
nnivinitiei!,  wlMre  the  dargy  of  tbe  dilRmnt  purttM 
receive  the  apfinipriele  teetnietiMl  t»  qoalify  them  for 
the  duties  of  tbdr  fVinctioiu.  Berides  these  are 
useful  establishments  for  pufii'^  '.r  medicine,  surgery, 
midwifery,  the  veterinary  and  military  professions, 
rural  economy,  and  tat  tnwMiig  the  deernd  dunb, 
and  the  blind. 

The  collections  of  natural  history,  the  philosophi- 
ol  and  astronomical  apparatus,  and  the  public  U- 
brariaa,  are  upon  a  very  liberal  footing,  and  at  the 
•ervloe  of  am  Individual  who  iriihca  to  avail  hfaiK 
M3f  of  dteir  help.  Tbe  Gbraries  of  Beri  in,  thus  open 
to  general  use,  contain  moro  thaii  SOO.OCX)  volnmrs  ; 
tlinte  of  Breslau  more  than  luO.OOO ;  Halle  more 
than  ."iO.CKX),  and  in  the  other  litica  aM  gnenmjT  te 
be  found  Inrgc  collectians. 

Tbe  freedom  of  the  press  has  been  of  late  sorae- 


and  Duftu^ldorC   Tbe  cold  coins  are 
doable,  angle,  and  half  Fiedatick  Wlllinae  d'«c% 
rallied  at  IQd.  fld.  and  Sld.iiidw  dulera.  Tbe 
silver  ceini  are  the  thaler,  half  dialer,  third,  sixth, 
and  twelilh  of  the  thaler.    The  cop^ier  and  mixed 
metal  coins  are  groschen,  sechser,  drier,  and  pfen- 
ninjfe.     In  the  old  provinces,  account-s  are  kept  in 
dollarn  (tlialern),  groschen,  and  jifenninj^en.  Twelve 
pfenningen  make  a  grosch,  and  twenty-four  groecfaeo 
a  dollar.    The  valoe  of  the  dollar  in  exchange  irilh 
London  vanes  from  fii  le  SSi  Sd.  In  dieatiKrino* 
vinocs,  the  aeeewun  are  kept  in  varfene 
tions  of  money ;  bat  they  ate  aaat 
florins  or  f^lden ;  three  of  iriiidi  an  enal  to  \ 
dolinrs,  iinii  whose  viJiie  Ib ondM^ge  WlUl  L 
u  about  two  shillings. 

The  legal  long  measure  of  Prussia  is  the  Berlin  Wdgliuud 
ell  of  two  feet,  which  contains  25^  Rhenish  inches,  M«Mimfc 
or  290  Flench  lines.   In  the  distant  provinces,  a  lo- 
cal nuesBTO  of  leiigth  prevails,  whidt  difiect  in  ( 


Tbe  PnaaieD  tnile  it  MJB»S  ftet^  or  aearly  die 
■1  gcompUoal  adl^.or  one-nfteei 
a  dsBfoe  of  latitnde,  bebig  seea 


Mtbe 


nth  of 
leas  than  4) 

EngUsh  miles.  The  land  measure  is  tlte  Magde* 
blirph  morgen  of  1 80  rocnls,  eacli  rood  of  1 2  feet  ; 
the  foot  is  about  one-seventh  longer  than  the  Etiirli^  ii, 
thus  a  morgen  is  nearly  two-thirdti  of  an  English 
acre.  The  dry  measure  is  the  Berlin  whefFel  of 
inohes,  or  nearly  one  bmbei^ 


what  restrained,  as  fiur  as  relates  to  fugitive  and  pe»  S,758f  ^  Fiuisian  cubic 
riodfical  publications  of  the  smaller  dan.   AO  b««ke    onej^eck,  end  Me  gi 

and  dtftr  in  eve^  pvomiee  j  bet  as  they  aiw  aH 

legally  reducible  tn  Hrrlin  rnrnsiirr  ,  -vrp  pive  tliat, 
viz.  a  oxhoft  is  six  eiiiicr,  an  cimvr  two  Hi;kpr»,  an 
Aukc  r  tliirtv -iw  L)  quarts,  the  quart  twoniin  In      I  he 


wwatpasanndBrCwisocaprevioBete  pBbBeation;  bat 
works  of  science  are  allowed  to  pass  with  acareely 

any  inHpcclIon  ;  and  there  is  no  restriction  on  bring- 
ing into  I'riiS'iin  any  works  published  in  anv  of  the 
Other  states  of  Germany.  The  universit  t  li:i\  <  in 
unlimited  right  of  printing  witliout  a  previous  cen- 
surate.  Thus,  with  the  exception  of  the  political  writ- 
ings of  the  lowest  cfaanu^,  tbe  pmctieal  freedom 
of  die  press  is  «il|oyed  to  a  gnatcr  extent  than  in 
any  odier  oonntry  except  Ureal  Britain.  In  the 
year  1819,  the  newspapers  were,  sixty-two  govern- 
ment weekly  papers,  which  containeil  little  but  do- 
mestic intelligence  and  advertisements ;  fifteen  po- 
liticnl  papers,  written  by  individuals,bat  witb  mudl 
reserve  ;  and  one  literary  journal. 

The  currency  of  Prussia  consists  of  metallic  and 
money,  but  tlie  former  is  so  much  ^eater  in 
■ ,  that  the  latter  suffers  no  dspreciatmi.  The 
I  Bioney  is  estimated  to  amount  to  3O,000«000 
reiA*  ihlieren ;  the  paper  money,  including  that  of 
a  privileged  company  (see  Handlung  ohlif^utinncin), 
does  not  amount  to  more  than  5,000,0<)0,  and  by 
meiins  of  a  sinking  fund,  is  gradually  diminishing, 
and  will  soon  be  extinct.    The  money  is  coined  in 


quart  contains  56  F«isian  cubic  inches,  or  nearly 
one-ninth  leas  than  tbe  English  quart  The  weigfaM 
of  commerce  are  the  sbipslas^  owntainiiig  18  sbipe> 
pounds,  llie  ihipspoaild  ■'y*V*'t  §80  camnuMl 
pounds.  The  centner  of  110  pounda  ia  difldod  in* 
to  light  and  heavy  stones,  having  ten  of  tte  ftemer 
and  five  of  the  latter.  '1  he  }M>und  is  divided  into 
two  marks,  the  marks  into  sixteen  loth,  tbe  loth  into 


See  Stein's  Landbttrck  der  Preuu,  Berlin,  lgI8  ; 
Statittitche  DartUUung  der  Preuti*Ae  MoHmnkk, 
von  J.  A.  Demain,  1818 ;  VehersidU  der  Jlsdbi* 
JUuh€  mnd  Bnolkenng  da  JPrntidkt  SUalt,  mm 
dm  jfUr  dm  Jakr,  1817,  Eimgetog 
ISIS;  Heidemann,  Hondlmai  der  PoflgtographU 
der  kontgl,  Preui*  StmUeu,  181^ ;  Jacob's  Herv  of 
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QmIes'*'  QU a  K  K  l{  S  — Under  this  head,  the  EHcydopadia 
OODtaias  an  account  ot"  tlie  tciit  ia  of  the  Society  of 
Friends,  commualy  called  Quakers,  extracted  from 
•  Stmatary  of  the  Hittoru,  Doarine,  and  Ducipline 
of  that  Socwiji  pubUtiica  by  authority.  The  article 
ii  prafamd  with  MMM  oliwrvations  on  the  character 
of  George  Fox,  aooidii  aeawiagly,  from  the  then- . 
logical  writings  of  mt  cdebntecl  polemic,  Chirlea 
Leslie,  which  appear  to  have  given  offence  to  the 
ikiciety ;  as  well  on  account  of  tlieir  alleged  unfair- 
ness, as  on  account  of  the  mipropriety  of  reviriog 
and  circulating  them  in  a  Mork  so  generally  refer* 
red  to  bf  all  classes  of  the  community.  These  ob< 
servaiions  have  been  accordingly  subjected  to  some 
pointed  animadversions  in  a  piece  entitled,  A  Rc- 
JiUaiion  of  the  man  modem  Mmtpnimiaiitiu  of  the 
Society  of  Fritndi,  writtoo  by  JoHph  Gon^  Be* 
van  (  and  as  we  have  been  Mqunted  to  notice  tim 
piece,  and  have  been  also  furnished  with  some  addi* 

tional  strictures  on  tlli  artiJi-  i'l  rjUf.-tiin,  wi-  v.iml. 
it  right  to  take  the  prtstui  opt>oi  lu.tU}  ut  i.latiug  the 
substance  of  the  remarks,  printed  and  maauscript, 
that  have  been  liiid  before  us  io  regard  to  it.  It 
would  be  worse  than  uncourteoua  to  refuse  this  ta- 
tiafaction  to  a  Society  aa  highlj  r«pectable,  so  nio- 
darate  in  controversy,  and  which  iMW  often  dinin- 
niihed  itaaif  by  iti  fffoOKMN  and  finmni|g.«ffiMli 
n  A*  CUM  oftroth  and  hiniMii^. 

The  observations  complained  of,  in  regard  to 
George  Fux,  the  founder  of  this  Society,  are  not 
merely  auch  as  tend  to  disparage  his  intellectual 
character,  by  representing  him  as  a  fanatic  and 
enthusiast ;  repre^enUitianii  of  that  kind  Quakers 
utt  aBCiiitomed  to,  and  can  bear  in  silence;  bat 
Act  an  auch  aa  lapaMiit  him  arrogating  t0  Ma- 
aw  a  auperhooaan  oatore,  and  evea  blaaphaawM 
ly  designatinff  hioMlf  aa  "  Christ,"  and  ^  tha  8aa 
af  GwL"  M  anaaart  of  these  «taianMH|»  m- 
fttcnea  it  made  in  the  Evcyckipadia  to  titwe  dilBs 
rent  pieces,  all  of  which  are  quoted  as  undoubted 
pr«MlucUons  of  Fox.  The  first  of  them  is  entitled 
I  he  BatlUd'jor  for  Teachcrt  and  Professors,  in  the 
iatradastioa  to  which,  the  writer  ai^s,  "  All  langua- 
ge am        no  Ban  than  daat,  wlw  waa  bafina 


languages  weii.  ,  ll.i:  itcond,  A'eivJ  coming  up  cut  oj  yuakci*. 
ike  North  toundirig  toxuards  the  Soullt,  in  which  I"ox ' 
is  represented  u.s  s^yiag  of  hiresdf,  "  i  am  the  same 
door  that  ever  was :  the  same  Christ  yesterday,  to- 
day, and  for  ever;"  and  the  third,  a  Letter  to  Crom- 
well, in  which  Fox  in  like  manner  i>ay»  of  himself^ 
*'  Him  wboa  tba  world  call*  Gtotgt  Fox,  wlw  ia 
the  Son  of  God.* 

With  regard  to  the  Balltedoor  for  Teacher*  and 
Profeuort,  it  has  been  observed,  first,  that  it  is  by  no 
means  correct  to  refer  to  it  as  being  txclusivcl) ,  or 
even  chiefly  written  by  Fox.  On  tlie  contrary,  it 
appears  to  have  been  compiled,  with  some  assistance 
from  liira,  by  two  of  his  friends;  a  circuntstaoce 
wholly  overlooked  b^  the  writer  of  the  article  in  the 
Encj/mpadia.  It  u  tbtM  nantiooed  by  Fox,  ia 
that  aiogular  work,  tba  Journal  tfku  Lift.  "  When 
I  waaniiBoaar u Lancntat CaoOaw  tfw  Book ealM 
the  Bottledoor  came  forth,  which  was  written  to 
that  in  all  languagiji '.'i/.-j  and /'.'1 :  1-  jirujicr 
uiul  jaual  torm  ot  speech  lu  a  siiigk:  jjcraua,  uud.  i^ou 
to  more  than  one.  This  was  set  forth  in  examples 
or  instances  t^iken  out  of  the  Scriptures,  and  out 
of  books  of  instruction  in  about  thirty  languages. 
John  iitubbs  and  ikrajamm  FurJy  took  great  pains 
in  compiling  it,  which  I  put  them  upon ;  and  soma 
tbiafi  X  addad  to  it.**  Now,  nnicaa  it  could  be 
drawn,  that  the  objectiambla  wonb  quoted  from 
this  piece  were  "  SOOM  of  the  things  added"  by  Fox, 
there  is  evidently  no  reason  fbr  Imputing  them  to  him 
rather  than  to  Stubbs  or  Furly.  Thr.  Luthor  of  the 
Refutation  adds  the  following  oL^LCvaUuns  by  way 
of  apology  for  the  passage,  whether  written  by  I'ox, 
or  by  one  of  his  coadjutors.  "  I  have  granted  that 
the  expression  '  all  laoguagetaN  lo  ma  no  man  than 
doat,  who  was  before  langtiagee  wera,'  is  UabU  to 
aaMeption ;  but  I  think  when  we  construe  It  by  the 
oonienlj,  the  Huraat  wajr  of  iniaipfaiiiv  tkat  whiidi  It 
obacnre  in  the  writings  of  daceeaed  authors,  loaie  of 
the  d!flli:L.kv  ccisus.  It  should  be  remLinberc-d  tfui 
the  aittiu  itiic!,  oil  which  George  Fox  and  his 
friends  insisted,  was  the  infinite  superiority  of  the 
Spirit  to  the  Letter.   The  learned  of  that  ^j,  u  of 


*  na  aequel  of  the  passage  is  curious.     "  When  it  (the  Battledoor)  was  finiahedf  aeaia  of  than 
-  wadapitaaiod  to  the  &ing  and  hie  Council,  to  the  Bi«iie|M  of  Canterbury  and  Landoo,  and  to  the 
two  UmvenUiat,  one  a-piece;  and  many  bought  of  tbaa.  King  said,  '  It  waa  the  proper  tan« 

guage  of  all  nations.'  The  Bishop  of  Canterbury,  being  asked  what  h>  i !  .  >  )  jlit  of  it,  was  so  at  a  stand  thnt 
he  could  not  teU  what  to  say  to  it.  For  it  did  so  inform  and  convince  ^<^vi;>le,  that  few  sfterwards  were  so 
rugged  towards  us  for  saying  Thou  and  Ttiee  to  a  Blnf,'k'  peraon,  wUicii  before  they  were  exceeding  fierce 
against  us  for.  For  Thou  and  Thee  was  a  sore  cut  to  proud  flesh,  and  tliem  tint  sjughi  »eif«honour ;  who, 
though  they  would  say  it  to  God  an  l  Clirbt,  would  not  endure  to  have  it  said  to  themselves.  So  that  we 
were  often  beat  and  abused,  and  sometimes  in  danger  of  our  lives  for  using  those  words  to  some  proud  men, 
lAo  woold aay,  '  What!  you  ill-bred  clown,  d*  yan  Thou  me !'  aa  thotigb  there  lay  Christian  breeding  ia 
m§mm  Yott  to  oaa^  wbioh  ia  oontiaiy  lo  tbdr  Mamamn  aad  taacbiiM;  booibb  by  which  Aay  inatractad  tbair 
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Qutken.  of  language*,  dc»ptiicd  our  IVcends  for  ihc-ir  ignn- 
^^^V^*^  ranee;  tliese  in  nturii  (ixciULiidv  dfcried  hmr  i  i 
learning,  to  a  degrct;  in  wincli,  priibobly.  they  wiiulJ 
not  have  slighted  it,  if  they  had  not  thnugiit  it  to  be 
ict  too  much  in  cnni(>ctition  wrth  the  knuwicdge  of 
divine  things,  which  tli«y  believed  the  soul  to  receive 
bj  iiamediate  iatcfoal  cunimunictUon  with  the  Me« 
difttor,  Cbrbt."  *  All  language!  tre  to  me  no  man 
than  du«t,  who  was  before  languages  were."  (  The 
writer  immediately  goes  on,)  '  and  am  comoM  he- 
fore  language*  were,  and  am  rcdtLii.id  out  of  lan- 
guages into  the  power  where  men  bhail  agree;  but 
tbi*  (meaning  the  Bullledoor)  is  a  whip  and  a  rod 
(alluding  to  the  correctioo  of  children)  to  all  such 
.  who  have  degeneraicd  tbrongb  thepride  waA  anUtioa 
from  their  naturtl  ton|;ilM  Mil  biigaage>,  and  ill 
languageii  upon  the  earth  ia  but  natural,  end  rotlcea 
none  divine,  but  that  which  nuikc-  disirc>  is  t!u-  «  oril, 
which  wag  before  languages  and  tongues  Here." — 
RefutttlioH.  p.  39,  40. 

The  most  serious  charge  agaiitiit  Vnx,  that  of  as« 
turning  the  name  of  the  Saviour,  and  impioui-ly  de- 
•i^oating  himaelf  at  "  the  Son  of  God,"  ia  to  far  at 
h  u  founded  npoo  hit  acknowledged  piece,  «Bli(led( 
Mnat  eamh^  up  ^  tie  NortSf  appean  to  m  to 
have  been  most  unlalrly  made ;  and  to  require  no 
other  refutation  but  the  simple  inspectinn  of  fuis- 
sagc  in  which  these  words  occur.  We  litre  cojjy  it 
verbatim,  with  all  its  palpable  lielVcij  of  grummaiicel 
1^  construction  and  punctuaiion:  "  Now  to  all  dear  ones, 
and  dear  heart-^,  I  fpenk,  the  same  seed,  which  is 
Chritt,  the  same  spirit  takes  upon  it  now  as  ever 
was, the  tame  world  U  now  a^  over  was, the  tame  temp- 
tatIoi]«»  and  the  same  Diveit,  and  the  tame  wonhip  of 
the  world,  twining  into  another  form  and  colour,  bat 
.Tcm^  Christ  is  the  way,  the  truth  and  life,  he  is  the 
John  14.  6.  '^""'^  *"  pasfC  thrtnifrh,  and  ho  is  the  por- 
John  10.  S.'  ter  that  opens  it ;  I  am  the  ^  uiie  do  ir  that  ever  was, 
II, jl_ the  same  Christ  to  day,  ycattrdriy  ami  lor  ever."* 
It  is  abundantly  clear,  as  well  from  the  context  of 
this  uncouth  passage,  as  from  the  references  to  the 
gotpelt  affixed  to  the  words  upon  which  the  charge 
Itgainet  Fox  ia  made,  that  he  i«  not  here  tpeaking 
Id  die  tint  perton,  but  copying  certain  expressiont, 
Uted  by  Christ  himself,  in  the  texts  rclcrred  to. 
We  cannot  conceive  it  po&tible  for  any  rational  pcr- 
400  to  entertaJfi  a  doubt  upon  ifaie  point ;  and  the 
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use  which  Leslie  has  made  of  the  passage,  can  be  <h««ke» 
viewL-d  in  no  other  light  than  aa  flti  iiistanec  of  that 
blind  2fal  and  groKS  unfnirnesa  which  has  often  dit« 
figured  theological  controversy. 

The  charge,  in  so  far  as  it  rests  upon  a  Lettrr  lo 
CromveU,  does  not  admit  of  so  direct  a  refutation, 
it  la  certain,  that  Foati  after  heing  apprehend- 
ed and  bron|;bt  to  London,  upon  tuspidon  of  be< 
ing  conci  rnctl  in  some  plot,  did  addreva  hiirrself 
by  letter  to  the  Protector,  with  8  view  to  fntisfy 
liiiii,  that  he  was  not  a  perjon  nt  all  likely  to  Mifi- 
ariiiii  against  the  government.  Fox  himself  gives 
the  iubttnuce  of  the  letter,  and  some  graphical 
detaila  of  the  interview  which  followed  it,  in  hia 
Jmirtud :  f  but  the  letter  ittelf  is  not  inserted :  and 
it  hat  never,  it  is  said,  appeared  any  vhcie  but  Id 
one  fif  LMlie's  pieces  againtt  the  QuBRerc  tt  iher* 
appears,  with  an  nttcstation  of  its  authenticity,  vipn- 
cd  by  two  peisons,  who  mention  their  having  seen  it 
delivered  by  Fi'X  to  the  messerpcr  who  r  rir  ii  it 
lo  Cromwell.  But  the  Society,  notwithstanding,  scetu 
very  unwilling  to  admit  the  gcnuinene.^  of  this  letter 
and  iu  attetutions ;  at  least,  of  the  passage  in  which 
Fox  dcaignates  himself  at  "  the  Son  of  Uod."^  It 
eannot,  however,  be  denied,  that  the  letter,  aa  pu- 
bliahed  hy  Leslie,  correfponda  pretty  exactly  mdi 
Fox's  ow  n  necount  of  its  contents,  given  in  that  part 
of  lii*  Ji^uruai  above  referred  to.  ljut,  granting  that 
the  words  in  question  really  made  a  jiart  ol  u,  we 
should  be  inclined  to  consider  them  rather  as  exem- 
plifying tome  awkward  elliptical  reference  to  terip- 
ture,  or  as  a  specimen  of  the  mystical  jargon  then 
prevalent,  than  w  indicative  of  any  intention  in  Fox 
toappljr  them  tiievalljr  to  himeelf.  Evcfjmge, 
mott,  of  Ma  Jmmmt,  eontmna  pfoofr  of  Mi  aidant 
bclipf  in  the  Divinity  of  Christ :  and,  whatever  other 
fancies  be  may  have  entertained,  it  seems,  therefore, 
quite  absurd  to  speak  of  him  as  one  who  fancied  hina* 
self  possessed  of  the  name  cr  nature  of  the  Saviour. 

Penn  and  Barclay,  the  most  generally  respected 
namee  among  the  early  Quakers,  are  alluded  to  in  * 
'the  article  in  the  E"c^dopecdiu,  in  a  way  which 
eeemi  to  implj^,  that  their  creed  diimd  from,  and 
waa  more  rational  than  that  of  Fox,  and  that  they 
did  not  altogether  approve  of  bis  ministry.  The 
information  laid  before  us.  however,  bean,  that  there 
wat  a  atrict  conformity  in  tbefr  tanett;  tbv  ihqr 


•  Nrwn  coming  up  mil  of  the  Isorth  tounding  toward*  the  South,  p.  IS.    4to.    Lond.  1655. 
f  "  I  tpokfr  much  to  him  (Cromwell)  of  truth ;  and  a  great  deal  of  ditcourte  1  had  with  him  about  i«> 
Ikrag,  wherein  he  carried  lumiclf  very  modentetjr.   Aa  I  wat  ramlnvt  he  catchcd  ma  lijp  the  hand,  and 

with  tears  in  his  eyct,  aaid,  '  Conae  again  to  my  house ;  for  if  thou  and  I  wc»  faut  an  hour  of  a  da^  Uge- 

ther,  we  should  be  nearer  one  to  the  other adding,  that  he  wished  me  no  more  IR  than  he  d!d  to  hit  own 
soul.  1  told  him,  '  If  he  did.  he  wronged  his  own  foul  :  tind  ;it!mciii'h*  d  him  (n  hc.irken  to  God's  \nici'. 
that  he  might  stand  in  his  counsel,  end  obey  it  ;  and  iC  he  did  fo,  thiit  would  keep  lifm  from  hardmesf  vf 
heart  ;  but  if  he  did  not  hear  God's  vnire,  hi<  liecrt  «(>uld  be  hardened.'  lie  ¥ai(J,  It  was  true.  7hcn  I 
went  out ;  and  when  Captain  Drury  canie  out  after  nie,  he  toid  nie  hi.«>  Lord  Protector  said,  I  wi;s  ot  hbtriy, 
aod  might  go  whither  I  would.  'Then  I  was  brought  into  a  great  hall,  where  the  Protector's  gentlemen 
krere  to  dine.  I  asked  tbemi  What  they  brought  mc  tltither  for?  lliey  said,  it  wat  by  the  Proiector'a 
Older,  that  I  might  dine  wtHi  them.  1  bid  them  let  the  Protector  know,  I  would  itot  eat  of  hit  brrad  nor 
dliall  of  hit  drink.  Vr'hen  he  heard  this,  he  laid,  *  Now  1  tee  there  it  a  people  liten,  that  I  cannot  win 
eidier  with  giita,  honours,  offices,  or  places ;  but  all  other  aectt  and  peeph?  I  can."  Journal,  p.  127, 188. 
%  80  the  abicrtiatiaiia  npwt  thit  paint  ia  Bcvaa't  Br/utatkm  ^  Mtdm  Miu^twiMtkm,  p.  4S|  4*. 
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often  prndidl  AeM  in  ew^aicll«i»  rad  in  tb*  BMWt 

int«re((ir>K  circumstances,  m  perfwrt  accordance ;  • 
•nd  that  tox  wan  al«ay«  held  io  the  highest  respect 
hj  both  of  hii  asioci.iri"'. 

QUEEN'S  COUN  TY,  h  county  m  t!>e  pn.vincc 
of  LeinUcr,  in  Irclumi.  b.nirul.  il  hy  K;hl;iri'  on  t!ic 
OOrth,  Carlow  on  the  fast.  Kiikciuvy  sua  l  ipix-rary 
«0  the  south,  and  King'*  County  on  tho  .icst ;  about 
9t  Biigliab  mil^  long,  and  2o  brooil,  and  conUtning 
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Kildare,  and  Killalor.    I'ortariington,  tU 
town,  on  the  northern  lide  oi  the  ooun^,  M  ( 
in  north  Utilnde  S8>  9^  30*.  and  ««k  la 

7'  IS'. 

Excepting  on  the  boundary  with  King's  County, 
•vbera  the  Sltebb'bloooi  mounuins  rise  to  a  coosi- 
dmUe  iMight,  tSm  district  it  gtnerally  level;  so 
miKh  a«,  tlHri,  aoMMlMBdiog  couiderable  tracta 
Vthoft,  «b«iie  Ihna-foimlw  of  Um  whole  are  said  to 
be  culiiv.itpd.  The  Mil,  dioo^  WfioiH»  h  forlhe 
mo&t  part  fit  for  pradacing  all  the  tuna)  enptt  nnd 
limestone  lor  murnjro  abounds  in  every  towiilanJ. 
In  the  *outli-eas:t'rn  quarter,  near  Ciifiow.  coal,  si- 
milar to  tlial  of  Kilkenny,  is  wrought  to  a  consider- 
able «X  lent ;  and  iron  ore.  sandstone,  marbic,  with 
auvl(«nd  a  variety  of  clays,  have  been  found  in  va- 
riofli  puts.  Deaides  a  number  of  small  streams,  it 
hmm.  two  ooneiderable  riveiOi  dw  Barrow  and  the 
Non^which.haviog  their  aoiuiBenMQg  the  mountaioo 
oo  the  west,  flow,  the fbrawmortb-eMt  and  then  soudi, 
and  the  latter  south-east,untiI  they  meet  at  Now  Roaa, 
in  the  county  of  Wexford,  after  which  they  are  joined 
by  the  Suir  fh>m  the  weit,  and  fail  into  the  s  a  at 
Watcrfbrd  Bay.  Next  to  the  Sha«noa  these  atu  ihc 
tnojt  considerable  riven*  in  Ireland.  The  Ikrrow  is 
navigable  from  New  Rois  upwardv  to  Carlow  and 
Alhj,  from  which  the  coraniunicaiion  is  continued 
hj  a  canal  to  Dublbt.  The  Nore-ia  abo  navigable 
for  a  Aw  mflea,  bat  nd(  bi  Ibb  coanty.  After  their 

Innction  at  New  Rea^  ibaM  la  water  auffietent  (u 
arge  ships  downwards  to  the  tea.  Qoeeo'k  Cooity, 
therefore,  thouj:h  an  inland  district,  liua  the  advantage 
of  ready  acce»g  bv  water  both  to  the  ea»t  and  south 
coasts  of  Ireland. 

Much  of  this  cOODly  i^  divided  into  large  estates, 
worth  from  L..5000  to  L.  1,'">,000  a  vear  and  up- 
wards. Some  of  the  matt  valuable,  having  been  let 
an  perpetual  leases,  afford  a  large  income  to  the  lee- 
tees.  It  it  thcao  ICMaaa  wbo  Com  tbe  middle  class 
of  gentry,  with  dear  {aeonai  of  ftaai  Ii.100  to  LSOO 

Cr  annum,  obtained  from  tenaali  lO  wbOB  ibetr 
n  da  are  subset  at  rack-rent,  and  vOBHoaly  bl  iMiy 


amall  farms.   Tbete  leaaet  ara  tnoaUy  §ar  21  years 

and  a  life.  The  principal  proprielort  are  tbe  Mar- 
quis of  Orogheda ;  Lord*  De  Veici,  Ossoty,  Ash- 
brooke,  Staiihopo,  Castlecooic,  and  I'oriarfington ; 
Sir  Charles  t^oote,  Mr  I'arnel,  Mr  Strange,  and  Mr 
\\'elk>ley  I'ole,  noiv  Lord  Maryhorouj,'li.  Here 
and  in  Ring*  County,  Mr  Waketielii  observed  some 
ot  the  best  farming  in  Ireland,  with  much  more  attea> 
tioo  to  a  systematic  course  of  croppiogf  and  to  lceep> 
ing  the  land  in  good  heart.  OxtQ  aild  boiaca  aie 
Moad  ftr  the  ploHgh,  iba  fanner  genaially  prccediiy 
the  Utter.  A  good  deal  «f  cheeae  is  made  bare  Ibr 
the  Dublin  market.  In  other  respects  the  rural 
economy  of  this  district  does  not  differ  nuterially 
from  that  ol'  ihe  lri«h  counties  already  described. 

ThCTO  ii  no  large  town  in  QuKcn';!  County.  Mary-Xowa*, 
borough,  the  county  town,  though  pleasantly  si- 
tuated near  the  Uarrow,  is  a  place  ot  no  consideration. 
PortarlingtoD,  partly  io  King's  County,  noted  for  its 
schools.  Mid  for  iu  being  the  residunoe  of  ti»a  sanliar 
gantry,  ia  the  noitextenshreaadpopttloaa.  MaaBt> 
■ditekj  Uouatntb,  Ballynakili,  and  Stradbally,  are 
only  Tillages.    The  manuractures  are  linen  and 

I  'j.irir  -.vooMen?.  to  no  ,;'ri':it  <  \'i->n  ;  and  its  i'XpOUta 
e:iL.jUy  corn  and  olhtf  Jiuids  ut  iaud  pri/duce. 

In  1 8  IS  the  number  ol  inhabitants  was  ll;j,857;p„pi 
in  18'21  tho  number  wajt  riy,39l,  making  an  in- Ac 
crease  ot"  15,,';3*.    The  county  sends  two  ruembcra 
to  Parliament,  and  the  town  of  Portarlinston  a 
dlird.    Before  the  Union,  thia  dirtriol  had  eight 
jvcs  io  tba  iriib  ParlianaBt ;  two  for  each 


«f  the  bonwpba  of  Fortarlingtoo,  Maryborough, 
and  Ballynakili,  and  two  for  the  county,  'i'he 
Irish  language  is  still  spoken  in  some  (nuts,  tltough 
tlir_'  -.i  rm-.v  n,;irr  ctinimon.    A  fcw  years 

ugii,  ilie  wttgtj  OI  common  labour  were  one  shil- 
ling a-day  far  men  and  sixpence  tor  women  ;  thtir 
food  is  potatoes,  their  fuel  turf  or  peat,  and  their 
clothing,  excepting  that  of  the  females  on  bolidayi* 
liie  prodooe  of  their  own  domcatio  oHfeiiftittaaek 

Ne  tba  geBoral  works  qoaud  laiar  dm  fbmar 
Irish  counties,  and  Sir  Charlaa  CooCa'a  dgrieultmut 
Surveif  of  QveenM  County,  (a.) 

(jrTSNAY  (Fhanijois),  a  phy^^cian  of  consider* 
abisi  i  ixunence,  but  who  is  ciiiefly  known  in  the  his- 
tory of  philosophy  as  a  profound  and  ingenious  in. 
quirer  iuto  the  cimstitution  of  society,  and  as  the 
founder  of  the  sect  of  the  Economists. 

The  accounu  of  tbe  life  of  thia  (UaliiMniiabad  pav> 
SOD— a  life  which,  unlike  that  of  neat  ulanHfy  mca 
abounded  in  inddant  and  adfaatg»  ago  aacodi 
ingly  meagre  aiidcaiitMdktory.*--Mailhertbeplica 
of  his  birth,  nor  the  condition  of  his  parents,  is  well 
aaoertalned }  hot  tlie  aoeoonu  apparently  most  enti- 


'  ♦  In  1(577.  PeOBi,  Bandigr,  Keith,  and  others,  crossed  over  to  Holland,  where  they  preached,  or  discours- 
ed together  before  numeroos  aaseiiibl^  of  the  people.—"  Thii  being  first- Jay,  we  had  a  very  large  meet- 
ing, there  coming  to  it  a  grMt  concootse  of  people  of  several  opinions,  Baptist*,  Seekers,  Socinians.  Brown-' 
isu,  and  tome  of  the  Collesiana.  Robert  Barclay.  George  Keith,  William  and  I,  did  all  severally 
declare  the  cvcrlaJting  truth  among  them ;  opening  the  sUte  of  aaan  In  tba  fall,  and  dicwing  by  what  way 
man  and  woman  may  come  in'n  t'n  rc  'or  un.!  by  Christ  Jesus.  The  mystery  of  niiqwty  and  the  nystary 
of  godliness  were  very  plainly  laul  opca,  and  the  meeting  ended  quietly  and  well."  Jmm^  ^  MS.  M 
adilfW.  Load.  1765. 
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ttod  to  cre^t  lUte  that  he  was  born  at  tbe'^ 
Itgt  at  Boqwfilljr*  in  tlw  Iila  iIb  Fnaee,  ia  l6M; 
•ad  tlwk  lib  ftther  ww  «iUi«r  •  canniwiiUboiirar,  or 
a  unall  proprir  ror    who  cultivated  Im  own  little 

property.  *  Hi^  humble  origin  is  iude«U  i^videntfrom 
tlic  fact  mil  :  III  d  by  all  bil  biographers,  of  his  early 
educatioo  being  almoat  entirely  neglected,  and  ofhis 
Mog  oMMantly  occnpied,  uotil  bis  fourteenth  or  aiz- 
mwifli  Tear,  in  the  sporta  or  labours  of  the  fields,  with* 
wtbanngbeen  either  scot  to  school  or  taoght  to  read. 
But  though  placed  in  sodi  unAkvmiiablc  dwiimif 
ces,  youn^  Qaesnay  was  mmbati  tvitb  an  ardent  tove 
of  kiiijw;c'.l_-ij,  and  with  a  strong  desire  tn  rrr.cr^e 
from  the  paini'ul  ant.!  ubscure  life  in  which  tit*  ii^d 
been  brought  up.  'I'l'.e  Manon  Husliifue  of  Lii-baut 
was  the  first  book  that  came  into  his  hands ;  and  he  is 
said  to  have  learned  to  read  it  by  the  assisunce  of  a 
finr  loaHNM  he  received  from  a  gardener  of  the  viU 
lage  I  The  perusal  of  this  book,  wbkh  aeaaia  to 
InvehadaMMrial  iofliMMS  on  Ua  ftrtuo  Mdh^ 
awakened  Im  laiant  pow«n,  and  Minulatad  him  to 
makk  furtln  r  cfTort*  to  extendhisiofonnation.  Har- 
ing  acquired  a  competent  knowledge  of  his  vcrna- 
ciuar  tongue,  by  the  eager  reading  of  »ueh  French 
books  as  came  within  his  reach,  he  next  applied  him. 
•elf  to  the  study  of  the  dead  langua^ ;  and  speedily 
MtmiiHf,  parti^  by  the  sleider  assistance  of  a  selfii 
diMod  ingeoo  of  the  viUagt,  but  chiefly  by  hie 
own  extraordinary  iDdoMj  aid  M^gMi^t  to  «t«k|i» 
able  proficiency  in  Latfai  aitl  Gfeek. 

Quesnay  now  resolved,  in  o|;po?iiiori  to  the  wishes 
of  bU  parents,  and  especially  ins  msjihur,  to  devote 
himselt  to  the  profession  of  surgery,  and  reciivi  d  the 
rudiments  of  lus  instruction  in  that  art  froai  the  vil- 
lage doctor  who  had  aaistcd  him  ia  bis  pUkklogical 
atadlea.  But  tba  pupil  tery  soon  auipaiaed  the 
marter;  and  whan  dm  laMer  a|ipliad  to  be  admitted 
into  the  MaUriUt  at  Corperatian  of  Suneons,  ha 
presented,  as  teetinmiali  of  bb  sltRI  h  bis  profea* 
•ion,  and  of  hU  capacity  to  prarii  c  it  v-idi  aJNnn- 
tage,  some  Essays  which  Qtiesnay  JiaJ  wr:tu  n,  and 
which  were  recev.d  with  very  great  ajjplau«c. 
Qaesnay  was  not  privy  to  this  ruse ;  but  soon 
after  it*  ocaamoca  he  left  his  paternal  village, 
and  aat  aat  to  pnwecute  hia  stadies  at  Paris. 
Wa  ava  not  iaranned  by  what  means  he  sup- 
ported himself  in  that  city,  nor  how  long  be  re> 
mained  there  :  while,  however,  bis  indefatigable 
industry  and  r.cal  enabled  him  to  make  great  pro- 
gress  in  hia  Btudiei>,  hi»  merit  aitd  modesty  procured 
him  several  friends.    Besides  attending  the  preloc- 

taeo*  on  the  various  branchea  of  surgaiy,  and  the 
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koapitalc,  he  (band 
»jpac|ion  of  his  time  to  : 


to  datota  Qbcss^. 


and'iaeatndy  of  philosophy,  forVhich  die  peroaal 

of  the  Jlechcrche  de  la  Vmlc  of  Maltbranche  had 
given  him  a  very  decided  t.nte.  Kuy,  such  was  tiic 
almost  unparalltled  activity  and  vigour  of  iiis  mind, 
that  having  accidiiDiaily  met,  during  hw  »iay  in  Fa- 
ns, with  the  celebrated  M.  Cochin,  of  the  Royal 
Academy  of  Painting,  be  put  himself  under  hk 
tuiiiou ;  and  tve  are  told,  that  he  profited  so  wdl 
by  the  few  Icaaaas  be  received  at  to  be  able  not 
only  to  take  remarkably  good  Iflteneiae*,  but  to  de- 
sign and  r  f,  /f^ir,  with  his  o^ii,  Ii  n  d,  the  varioiM 
bones  of  Uit:  liuumn  skeietori,  in  a  manner  which 
would  not  have  disgraced  the  most  »kiirul  art.si-, 

On  finishing  his  studies  at  Paris:,  Quesnay  formed 
the  design  of  establishing  himself  as  a  «ui]gean  in 
Mantes,  a  considerable  town  in  his  native  pnwinoib 
and  presented  himself  to  the  surgcom  of  iti  Mai* 
friar  for  acaaHnatioa.  Bat  they  refused,  from  jea< 
ionay  of  bn  tdenit,  to  admft  hhn  to  triaf.  He  was 
thus  Is'il  tircler  the  necc-Mrv  >  f  i;i  _■  to  I'arii, 
where  iic  passed  hi»  eMiiiii:i.iiian»  with  eclat;  and 
received  letters  ordering  him  to  bO  admillBd  hMO 
the  Maitrise  of  Mantes  in  1718. 

Having  esublished  himself  at  Maotca,  his  reputa- 
tion soon  extoided  itself.  He  was  empioyad  by 
aame  of  the  first  families  in  the  ncigfabourhood,  an^ 
aaNagodma.  by  that  c£  tba  Manhall  da  Koailies, 
Dae  de  Vnieroi,  who  peraoaded  hhn  to  Icavu  hi* 
rrMckr  cc  in  the  country,  and  to  accompany  him  to 
I'an-.  a.  f.is  surgeon,  a«  nearly  as  we  can  collect  in 
iTi'ii  iir  1  T^jCi.  An  incidrni  i},it  laog  after  occur- 
red, which  bad  the  mo«t  material  influence  on  his  fu- 
ture prospectt  and  lifie.  Having  accompanied  the 
Due  de  Villcroi  to  the  baaaa  of  the  Comtesae  d'Ea- 
trades,  Quesnay  remainad  baUnd  in  the  carriage 
wbUa  the  Doe  want  in  to  viwt  that  Lady,  who^ 
doriqg  the  ieMn^ew,  was  suddenly  seised  with  an 
epileptic  fit.  Tlic  Due  i  b1!<  <!  In  Quesnay,  who,  on 
perceiving  tlie  natnrt'  ot  tt.c  iitt^ch,  with  sinfjular 
presence  of  mind  inbLaijtlv  ordi  red  the  Due:  and  the 
other  attendants  out  ol  the  toqw,  and  managed  so 
well  at  to  Meaaad  in  concealing  the  malady.  The 
C— fawa  waa  ao  awidi  pleased  with  the  dextctiqr 
and  addraai  of  Qneimty,  that  she  hut  a»  tiae  in 
laoaaiaMnding  him  to  ber  all-poworfid  fliend.  Ma* 
dama  d'EstioLes,  afterwards  MarqnbedePinnpadour, 
who  made  him  her  physician  :  and,  beside:'  1 1  tuin- 
ing  for  him  apartments  at  Versailles,  procured  him, 
in  i7.<f7,  the  ptoea  af  aanaaDia  Ordioanr to.  tba 
Kiag.t 


•  It  11  aiatad  in  the  Elm  BiHarimt  of  Quesnny,  in  the  Memoktt  de  tJea^ie  4a  Seiemet  tot  17T^ 
that  he  waa  the  sea  of  an  adooett  en  ParUmetU,  who  practised  at  Montfort,  and  that  he  was  bom  at  Uaey. 

But  it  IS  Jifl'^cult  to  suppose,  had  hi;  father  been  in  such  a  station,  that  his  education  would  have  been  so 
entirely  neglect^.  In  the  br»L-i  but  mterefting  notice  of  Quesnay,  given  by  Mr  Crawford,  in  a  note  to 
the  Joitru/ of  Madame  du  Hausset,  fcmme-de-chambrc  de  Madame  de  Pompadour,  et  ramie  de  Quetnaj, 
in  the  Melange*  dUittmre  et  de  LiUrature  (p.  216),  be  is  stated  to  have  been  the  son  of  a  labourer. 
This  is  also  the  sutoment  in  the  Encyhpedk  Metkodique.  According  to  the  netue  prefixed  by  DllpOOt  , 
to  the  Elqge  of  M.  Goomay  in  the  third  valnine  of  the  (Emvre*  de  Turgot,  Quesnay  was  the  son  d'un  pn» 
pHdain  eSUnaUur. 

f  Thii  keidant  i»  laliiad  hj  Mr  Cinirfbfd.  p.  <7^  and  b  rafianrad  ta  by  MamootaU 
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QoTiiuy-  QucMiay  was  shortly  afler  appointed  Secretary  to 
the  Royal  Audemv  of  Surgery*  ettablished  io  17^1 ; 
and  tMMidei  mntai  artidet  on  particular  branches  of 
MigMj,  iMfiomribiitadthejpra&eeM  tha  fintTo> 

ooed  pecaliarly  valuable  for  ita  profound  and  do* 
erimittating  obMr*atian«  on  iho  mpective  use<  of 

theory  and  observation  in  the  pliysicul  scinin  l>  and 
•B  tlie  oi&iataace  which  tlicy  reeiprocaiiy  lend  to 
mcb  other. 

Hating  from  an  early  period  been  much  aubiect 
to  the  gout,  atid  becoming,  in  coowquence,  less 
aiUe  to  diacluurge  his  duties  as  a  surgeon,  Queuiay 
took  the  dntee  of  Doctor  of  Medicine  in  1744;  and 
VM  aoon  met  appointadl,  throqgli  tin  influiificw  of 
hit  patrooeiB,  to  the  importaat  ptaoe  of  eaniulting 
physiKiiiti  to  his  Majeaty.  Io  this  capacity  he  at- 
tended Louis  in  the  campaigns  of  1744-  and  ; 
and  amid  the  dii>trar'.ion.-i  oi'  a  camp,  culiccted  and 
prepared  the  grcitcr  pnrt  of  ilie  materials  for  his 
Traits  de  Fi<:v>cs,  published  in 

Hit  appointment  to  the  situation  of  Fbysician  to 
the  King  was  preoedad  bj  the  grant  of  Inters  of  no- 
hilUy*  finied  on  occasion  of  the  Mceveiy  of  the 
Deu|^  froflt  tbe  naalUpox.  Leai^  who  wm  mack 
•track  with  the  joi lice  and  aoliditv  «f  Qntmtj**  VO' 
marks,  and  wfao  familiarly  called  him 'mm  jtmmir, 
pave  him,  in  allusion  to  thk  tiltk?,  three  pansey 
blowers  (in  French  pcnsues),  tor  liis  arras,  willi  Uie 
Motto  I'roplcr  cogilalioncm  vieiilU. 

Tlie  leisure  (iuc«iiay  now  enjoyed,  enabled  lum  to 
prosecute  Ills  sludici  with  greater  asiiduity.  In 
1747,  he  republished  an  enlarged  edition,  in  5  tomes. 
12mo,  of  his  Ettai  Phytiqut  lur  i'Ecommie  Animate, 
orjgjfloUjr  puhliahed  in  1796  ;  in  17M»  he  puldiihed 
m  AwiMN  ui^mAl  dM  CmMtaifimu  dcs  J&dine* 
«t  in  Chhurgtein  de  Pari*  /  in  17^  he  published 
•  Memmrt  utr  la  Sagetu  de  t  Aneiemne  LegisUuion 
de  la  Chirurgie  en  France,  and  two  separate  treatises, 
in  l3tno,  the  one  on  Suopuratiun,  and  the  other,  Dc 
la  (ran^n  nn  i  in  1750,  tie  republisliLd  liis  Trailr  ile$ 
Ejfel*  et  de  1' Usage  de  la  Saigne,  written  dorioK 
his  retidence  at  Mantes,  and  originally  publithod 
in  1730 ;  and  in  1753,  he  published  his  I'raiU  det 
Fievret  Continues,  in  2  tomes  1 2mo. 

Theae  workahiwe  been  all  buld  in  very  high  eati> 
netioo;  and  n  exodlent  Judj^c  liai  lately  given  it 
as  his  opuuoD,  that  "  the  Traite  de  la  Gangrene  is 
by  far  the  most  valuable  publication  which  we  yet 
poises^  upon  thii  aubjc  L  l,  L  .  rry  page  o(  this  work, 
be  adds,  "  is  distinguklicd  by  the  same  talent  for 
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which  are  so  remarkable  in  all  the  other  writings  of  QiJ^tnuy. 
this  celebrated  author."    (Or  Thomson's  Leclnret  oh  "^."^^ 
Infiammation,  p.  504.)  . 

The  TniU  det  Fievret  was  the  laat  of  Quemejr'a 
profeaional  worki.  He  appean  to  hera  henoeltaitfa 
ciMuparativcly  abandoned  his  medical  studies.  At 
no  period,  indeed,  had  he  allowed  them  exclusively 
to  occupy  his  attention,  and  be  now  devoted  hiro- 
»df,  in  preference,  to  other  and,  if  possible,  stilt 
more  interebting  inquiiies.  He  hadaUvay?  enter- 
tained a  strung  predilectiun  for  agricultural  pur- 
suite,  the  effect,  perhaps,  of  his  situation  in  early 
life;  and  this,  combined  with  the  speculative  and 
metaphysical  cast  of  hi*  iaiad»  eeenu  to  have  led  hint 
to  tiuwe  peouUar  notioee  req^cctiBg  the  paienowit 
iropottaace  of  egriedtine  ea  a  coorce  of  weeith,  and 
the  conttitulion  of  society,  which  have  rendered  his 
name  so  justly  celebrated  in  the  history  of  economi- 
cal science.  The  articles  "  Ftrmier"  and  "  Grain*  " 
In  the  Encyclopedief  publiihed  in  ITj'j  and  I7.57t 
contain  the  earliest  dLvelopcmcnt  of  his  views  on 
this  subject.  Boiii  articies  are  written  with  great 
ability,  and  display  an  intimate  acquaintance  with  the 
Mdrieel*  conuderable  reading,  and  gteat  pOMn  of 
atuJjraii.  In  theertide  "  Ormsu"  the  diMinction  be> 
twceBilMpMbif  Malasd  Ihejvodiid  mI|  between  the 
prodocttvenew  of  agricuHtire,  and  the  anpradtictive- 

ness  of  all  other  employments,  the  doctrine  r,n- 
rteatricted  freedom  ofconimeree,  and  moitol  tiie  oilier 
leading  principles  in  the  theory  of  the  economists,  arc 
diatiticLly  fiiatid  aud  illustrated  with  much  ingenuity 
and  talent.  The  Tahlbau  £coNo>nQi;E,  and  the 
Masime*  Generate*  du  Gouvernement  EconomiquM,uc^ 
nexed  to  it,  under  the  title  of  Lxtraits  des  Ecowamke 
B^galetf  de  M,d«  Saifyt  were  printed,  hy  Ihe  ex« 
fMW  ooMMnd  of  the  Kinfi  at  Veneill«*in  17M, 
with  the  iUlewing  twy  renarkable  epigraph  for  a 
wtn'k  braiight  forth  under  such  auspices,  Pauvret 
paifsant,  pauvre  royaume  ;  pauvre  loynunte,  pau- 
vrc  Souiferain!  The  maxims,  which  contaiu  a  short 
but  comprehensive  abstract  oi  CJuesnay 's  oystcm,  were 
reprinted,  togtstlier  with  an  aoalysia  ol  the  Taileaa, 
and  a  adection  freea  varioua  articles  contributed  by 
Quesnay,  in  defence  of  his  peculiar  doctrinei,  to  the 
Journal  d" AgricuUure,  and  the  Epiemeride*  du 
CftoMM,  *  ia  the  coUoction  of  Quemay'a  economical  * 
work*,  eetMed  Phutiocralie,  on  ConttUuUon  NatanUe 
du  Gouvernement  U  plus  Avanlageux  du  Genre  llu- 
main,  edited  by  his  friend  and  scholar,  Dupont,  in  1 767- 
We  have  eWwherc  entered  nt  considtruble  iLngth 
into  an  examination  of  the  speculations  ot  Quesnay  and 
hii  foUoweia,  wJth  mpect  to  tba  eoeetitiitica  of  po- 


•  The  Ephemeride$  dm  CiilB)mi  wai  begun  in  1767,  and  was,  for  a  few  months,  conducted  by  the  Abb£ 
BeudeiMy  eod  then  hj  Diqiont.  It  waa  publiihed  monthly,  and  two  numben  make  n  considerable  dnodc> 
cimo  vobuae^  The  authota  we«e  all  dbeipilea  of  Qaeanay,  and  leahnu  eeanoniiU.  Their  cHacmaiona  en- 
braced  only  the  moral  and  political  sciences;  many  brunches  of  which  they  have  treated  with  much  ability 
and  acuteness.  There  is  a  valuable  Eloge  of  Quesnay  in  one  of  the  numbers  for  1775,  written  by  the  Conte 
d'Aibon.  The  followini^  extract  from  the  approbation  given  by  the  Centeur  to  the  third  number  for  1770 
is  curious:  "  J'exhorte,"  says  he,  '*  de  iiouveau  les  auteurs  de  ce  Jowrwff/,  a  resister  ;'i  ia  tentation  de  cri- 
tique —Ll  bonhcur  du  eitoyen  tient  i  ss  confiance — On  pcut  ct  I'on  doit  quclquefois  avertir  tri  f  ecret  ceux 
qui  lout  ureposes  a  radminiMratioa.  Jtfoit  ea  nt  doU  pricker  au*  fortitnlitrt  que  leur  propre  re/urme,  tt 
wm  eiUe  de  tetat." 

▼OL.  VI.  ranx  i.  St 
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^•^"^/""^  the  arrielei  Economists  and  Political  Economy.) 

That  there  is  a  i^od  deal  of  error  in  ibem  must  be 
allowpil  ;  but  eliis  is  far  more  than  compensated  by 
the  mnny  just,  discriminating,  and  original  views,  and 
iinportanl  discoveries,  which  they  contain.  l'erhap<, 
faonrever,  the  principal  merit  of  Quemay,  and  the  met 
of  which  he  was  the  foartder,  does  not  conaist  ao  much 
in  tkediacoveriea  thej  made,  w  in  thairhkfiagbeAD  A* 
ewKeat  f^ilcmpheni  who  pgtpwfAl^  the  liMliUk 
tiom  of  society  ought  dwayt  to  hMOldM  with  the  na- 
tural princtples  on  whidi  it  b  fbimded,  or,  as  they 
tcmicd  it,  with  the  Ordrt  nature!  d  essentiel  da 
SiKieiex  Politique*.  Economical  science  is  defined 
by  llietn  to  be,  "  L'elude  et  la  demonstration  des 
lO/x  r>r.  r.4  ytATVKE,  relative*  a  la  tubtutence,  et  kt 
Wtltip'.icalion  du  genre  humain.  L'observation  uni> 
vWBoiie  de  cm  kix  oat  flatint  ooaimun  et  gvaeral 
dt  torn  ba  iicpiMn««.  CTinaaiwannp  uniwrwlle  dto 
ces  loix  ett  done  le  prelinnoidra  indiapeiMable,  et  Is 
moyen  neceawlrc  da  bonheur  de  toaa."  (Epkeme- 
ridet  du  Citoyen,  ITSy.  No.  11.  p.  1S<)  It  iato  be  re- 
gretted that,  in  invest  ipatinp  these  laws,  tl»ey proceeded 
.Tl-iKirf  cniirciv  on  ab^  true  1  and  Speculative  principles, 
without  sufficiently  attending  to  the  effects  of  parti- 
cular inititutions,  aad  t0the  various  phenomena  aa- 
nifieflted  in  the  urogrtiw  flf  aoeiaigr.  Bat  notwith- 
iMKiding  the  detective  mode  In  whfdt  tbe  eeeno> 
mists  conducted  their  researches,  they  succeeded 
in  establishing  and  elucidating  many  important 
principl  es  ;  and  there  is  certainly  maen  more  rea- 
son to  H  outicr  at  the  j^eacral  correctness  of  their 

COnciutioii:-.  l\r-\n  to  ti-rl  surpriHrd  fit  fllf  errOm  into 

which  they  fell.  Queinayond  his  disciples  estabiisbed, 
^tt  toeiatjr  was  formed  for  the  purpoae  of  secturiogthe 
gfcMMt  poiaiiiie adnntaaeto  its  mtmkmnx  tfaet  the 
Mcori^  cf  praoM^  MM  ifae '  Aeedom  of  iiiduMrj 
were  its  asaentiai  baaes ;  and  that  tbe  ptoper  htm- 
nesa  of  the  politlcfam  was  not  to  interfim  to  regulate 
the  purKuits  of  individuals,  but  to  protect  the  equal 
rights  and  liberties  of  all,  and  to  secure  the  utmost 
freedom  of  competition  in  all  the  departments  of  in- 
dustry. And  though  it  is  undoubtedly  true,  that  moat 
of  these  principles  had  been  pointed  out  by  pfvriow 
wtkerBp  QnCMnr  md  his  sehotA  hwo  tlie  eeqeK* 
-  liflBdil»naRtorMBgtbe>v/«riloiho«edtfeebd» 
pendance  im  cech  etliW(  tshe  pnacoied  tkm  in  e 
tfHematie  and  contentaHeeui  Jirm,  and  who  were  tbos 
enabled  to  give  a  scientific  demonstration  of  the  in- 
justice 81(1  in  pnlicy  of  such  institHtions  as  ieno> 
rancu  Or  iiij-<iitkt-ii  v'trwt  o F  n atiowd iMCfMI Imm Cfr 
tablisbed  in  opposition  to  them. 

In  our  article  on  Political  Economy  we  have 
shown  the  (Utacy  of  Qoetflftv^  opMoll  irflil  n- 
•  spect  to  agriculture  being  the  oolj  mem  of 
*enltli;«nil  tbeeicperi<oeeor»U  ngw  wdMMir 
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proves  that  die  daptHme  Ugal,  io  the  facnds  of  an 
hawadifj! ■eearcfa,  withotawitm^iwaof  af  Mod,' 
oliidi  lie  atrngely  supposed  wu  die  %ett  of  all  pea* 

aible  governtnentii,  it  about  the  vcrv  uorst  * 

Notwitbslaoding  hi>i  prvi>\  n,sf,  and  iLc  siuiierings 
he  experienced  from  the  iliTio.t  incessant  attacks  of 
Uie  gout,  the  neim^  of  Quesnay's  mind  coodnued 
unimpeired.  U  0,  hU  one  of  his  fHcnds,  aw  b^4t 


da  qtMtrt-viti^U.  He  eon* 
iribntadf  aubaoqiModft  to  the  publicatioo  of  the 
Phvthamik,  mmj  eeote  and  obio  oMieki  to  the 

Ephewieftit*  ia  Citotfen  ;  and  eontioecd  whoVy  oCb 

CK)"iif:l  thow'  i-tuilicK  am!  raathtitvatics.,  to  wl-ich 
Lu  ij.aJ  latltrrsy  btigtin  t:i  iiin  c  i on h aU: r ahlr  aUenUOD, 
till  his  death,  wIi'lIi  loo'.^  place  »l  \"fTiaille%  io 
December  1774,  in  tbe  80(h  year  of  hi«  age. 

(juesnay  was  eneD  of  the  most  iodexibfe  btegri- 
ty;  tbe  nicest  sense  of  liaaoar,;  nod  tlie  gwirtew 
prudence  and  diserettoo.  Tboaflll  blgb^  eilMBed 
If  the  King,  and  long  resident  a*CmlM,  koMMr 
intenniited  In  die  iiurigucs  of  wbidi  it  was  the  eon> 
stant  theatre.  No  osie  ever  f  crii]))('il  to.  <  ty>iL--'*  !iim- 
self  freely  in  his  presence,  uor  w-.a,  tlie  cur.tndence 
placed  in  him  ever  betrayed.  "  1:  reccvoit  chr.:  lui 
d^  perMnaes  de  tout  lae  partw,  mais  eo  petit  oom- 
bre,  et  qui  toutcs  avoient  une  grande  coniance  en 
lui.   On  jr  parioit  Irtt  kardimamt  de  ImU  i  eict  mm 

To  tiM  aUnMilt  finnhMMa  aod  sincerity,  be  addod  the 
easy  address  end  pdlshed  manners  of  a  coartier  and 

the  iiiti.  'llaf  iici-  ol'  .1  |ihi!oeopher.  No  man  wa.« 
evei  less  ..aac.  f  a  a.  til  ,ilo!  inaii'-rhjrp-  himwlf,  or  more 
cardnl  :.<  i.ila  iIht>.    His  con- 

versatioo  was  animated,  without  the  least  effort  at 
brilliancy.  So  Bodi,  indeed,  was  he  avevse  to 
e««tT  appMreeeo  of  prelanaien,  dM  ho  iratio  die 
bafcarfveaingAeiiieatpwfcowiiewoiiiend  ok- 
aervatioosy  uner  tbe  form  ef  apologues,  which  gene- 
tally  referred  to  some  anbjert  connected  with  roral 

affairs.  Id  wliicli  he  was  alwav*  rlinjl;irly  atlauhcJ 
He  ludulgent  to  tiie  tauit*  aad  errors  ot 

uthers,  j)rovided  they  were  unalloyed  by  any  tMlBt 
of  artifice  or  baaeoesa,  for  which  be  never  hes'iutedi 
witalceer  miglit  1m  the  raolc  of  the  fUlf,  to  expreti 
the  almost  contaopi.  Qaertey  ■>»  twdt »  petriet 
«*d  •  phOokopher.  And  «•  doobt  wmA  ««edier 
—ether  instance  can  be  prodnosd  of  one  who  had 
Hved  to  long  in  a  profligate  and  luxurious  Court, 

unialliial  hy  its  viceS,  aod alOOf  fri'Jm  \t<  rnntcntion.'i  . 

aiul  who  picserved.  to  an  extreme  old  age,  all  tho'c 

f;rilt.T(Uifl  nnil  kntily  fedingS,  With  that  Unobtrusive 

but  ardent  zeal  in  the  oMwe  of  hemaaity»  and  that 
love  of  speculation  and  pnAuad  infdif,  irtrich  dSt* 

 his  eaiHirymi 

lay,  says  Madame  da  Banmet*  **  < 
Pephden  do 


•Wc  are  ata  loss  to  conjecture  the  grounds  on  which  Mr  flmlmer?  has  presumed  to  affirm  {Jiiograp/iicai 
Dictiofian/,  Vol.  XXV.  Aru  Quesnay),  that  tbe  "  econoniata  abused  their  inflneoce  by  cireulatipg deasocva- 
tical  principles T  It  would  be  quite  aa  correet  le  Mrf,  dmi  Loaho  aod  Ui  faNowan  hnd^  ahaiao  ihalr  i»> 
fluence,  by  circidatiDg  denatieal  principles. 

\  Journal  dr  Afertmi>  dSs  Hatutet  w  the  Metanget,  tfc.  p.  t77.  A  sUdMiift  lasHaea  of  tf»  canMaaoa^ 
piaacd  by  the  meat  oppaaho  patiiaafa  Qw niyii  fiw  io  the  ■aaoiideali—a  af  MawMoirf^  HmmlMk  • 
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QlMMy    l'„ivfiit  rnnnii  i-t  d«  pin  un   luirrmf  ibrt  pai.  II 
II       aimoit  causer  avec  mol  de  in  campagne ;  j'  y  avoia 
B»^»*|*j«-*t6  el«v6e,  •«  «l  ni*  faikoit  parler  de«  hcrbaget  de 
"'"V^  NonModie  ct  du  Fotiou,  de  1«  richetM  dea  fermien, 
«*  ^  It  maniere  d«  cultirer.    C'etMt  le  meilleur 

lMi%«ft  11  ■loit  Man  plw  «CKafw  h  k  ooar  J»  k 

nMillearfl  msnteTV  de  caltiver  la  tcrre  qua  MM  ca 
que  t'y  paaaoit."    {Meianget,  p.  31.?.) 

"  Taodii,*' Mjra  Marmonul,  "  i.H'.'  \c<  o>:,^c>.  >c  f  t- 
Hiwirnt  et  m  dMaipneent  au-des^ii  i?.  tie  i  cnirenoi  dc 
Quesnav.  il  ffrilFonnoit  »es  axicimec  i"t  ses  calculs 
d'^conomio  ru«tiqtR>,  auaai  uanquille,  auaai  indifferent 
a  ces  mouveniant  de  la  oour,  qua  a'ii  en  c6t  iti  a  cent 
lieoea  de  dMtwwe.  LiilM«,ood6cidoitilekpak»de 
la  guerre^  4m  cbofa  dM  gCnCfMiX,  do  Mntvf  daa  nU 
niftrea;  ct  nous,  dani  rentraaoi,  nou*  rainonnidiH 
d'ajrricufture ;  noaa  ealculiooa  le  produit  net,  ou  qucl- 
quet'^i'-  r  :^  dininnR  poitmcnt  a»ec  Didcroi,  d'Alem- 
bert.  Duclo»,  Hel*L-tiu<i,  Turcot,  Uutfon;  et  M.bm  de 
Pawipadour,  nr  iiournnt  piu  engager  celte  troupe  de 
phiJoaophec  i  deaceodre  dana  aon  aalon,  Tcnoit  elle- 
niAme  lea  voir  a  table  et  cauaer  avec  eux." 

Dr  Smith  «m  well  Mqminted  with  QManqr.  Hw 
frequently  mat  wilk  bkl  daring  bia  HildaiiM  it  ^ 
ria  ia  1766;  and  while  be  bears  the  moat  honoura* 
Me  leatiiDoajr  to  the  "  modesty  and  timplicity"  r>f 
hit  character,  he  has  pronounced  his  system  ti>  be, 
"  with  all  ita  itDperfectiona,  the  a«aro«i  approxima- 
tion to  the  truth  that  haa  yet  been  publtahed  on  the 
rabject  of  Political  Economy."  (  Wealth  of  NmHuu, 
Vol.  III.  p.  tS.)  So  highly,  indeed,  «w  Dr 
BbWi  loMWaed  with  •  MM*  of  bit  mrill^  W  •  MMl 
Md  a  phlaiopher,  that  it  «M  Me  Mantfoa,  had  ha 
not  been  preTCOtcd  by  Qu«nay's  death,  to  have  in- 
fcribed  to  him  the  H'ftdlh  of  Nationi.  (Mr  Stew- 
art'* AccoMHt  of  Ihe  Lif'r  n'nl  It'rihn^s  nf  Dr  Smilh.) 

Qimaay  had  a  aon  by  hie  wifei  to  whom  be  wu 
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unitol  when   ;it  ManicH.     lir  c:r.f:  liim  ;in  excel*  Owwai 
lent  eUuiLairon  i  and  cxhibite<l  a  striking  pr&of  of  ft 
liiis  disintcrcstedaeu,  by  cootiantly  refuaing  to  aolicit 
f«r  bim  any  place  or  aituaiioo  under  government.  "^^""^ 
Thii'MB  ultimately  acttled  in  the  country  on  an 
MMM  Dear  Beauvoir.   One  of  Queaaae'a  madMM 
wm  cfipatetad  by  Turgot  to  a  place  m  ni9  adm* 
nistration ;  and  another  i-nteri-d  the  army,  and  acted 
UK  a  captain  of  infantry  at  the  battle  of  Jenaapnec. 

N-i  III  III  was  e»cr  more  esteemed  by  hit  frienda 
than  Que»nay,  and  none  ever  exiated  who  w«t  more 
riady  10  du  all  in  his  power  to  advance  their  inta> 
rests.  Merrier  de  la  Kiviere,  the  author  of  the 
wnrlc  Sur  /* ordre  Naturel  et  E*$entiel  dee  Sodffi* 
PoUrifum,  and  iriw  had  been  ItOendaiu  at  Marti- 
idqoe.  tMMt  to  hum  aeimiad  the  diief  place  ta  Uc 
cateem,  and  waa  regarded  by  him  aa  the  only  person 
in  France  who  waa  qualified  to  conduct  the  admlni- 
ftraiion  of  the  FinanceK.  He  wasulpo  much  attach- 
ed to  tlie  Marquis  de  Mtrabcau,  Turgot,  Dupont, 
the  Ablx'  Baudi'ou,  and  the  other  leading  economlsu, 
who  witliogly  acknowledged  him  for  their  master, 
and  wrtlMnaatically  cxeited  themrclvce  to  dcTeod 
md  propagate  hi*  doctrinet.  "  The  eeoaoaiiM 
HCMB  mlity,  aad  B«t  ttarely  in  appearaaott  •  Mtt 
vrpMioiapbaM. 

Secta  fuk  fcnrarc  ■natiain,  fincniqae  totri 
KatuiBiiu|ae  nqui,  ritamqtM  imiicndcR  vera, 

N«  nti  iei  t«lo  genitum  it  en-Klere  tiiundft. 

They  acted  from  hooeat  seal  for  the  trutb,  and  not 
from  faahion,  aoceatrio  IMIM>  M  tbe  IvMflf  akgvk* 
nitfi  lbgirMltakjMt«M  to  enlighten  and  iiaprave 
manUad ;  aaid  to  thaw,  among  political  inqwavn, 

belong*  the  rare  praiae  of  having  fint  pointed  oat  the 
natural  order  of  thing*,  or  the  obaerved  ooufMof  na> 
lure  in  the  conduct  of  the  WOtlds  M  tba  example  aad 
guide  of  human  policy."  (a.  a.^ 
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RADNORSHIRE,  aa  inland  county  of  Kouth 
Walot,  bounded  on  th«  north  by  Montgomery kliire, 
4ai  the  neat  by  the  countiea  of  Cardigan  and  firaaon, 

Ihe  aouth-eut  by  Herefordahire,  iwd  on  Cbn  BMtb> 
iaat  Igr  8hfopabif»  Its  artrwaitka  Omb  «Mt  to 
weat  are  twenty  mllea,  and  fiwn  north  to  aovdi 
twoDty-four  inilff,  as  uiiJer.  lusurfjcf  ia  computed 
to  naoasuru  i'lM  s-qaarc  aiiie»,  or  '27Z,(HO  Eogliah 
ttatu^e  iu:rc'H. 

The  popul*uoD  in  1811  amonotad  to  'Hj.^oo 
mdi,  and  in  lasi  to  2S.50S,  of  whom  ii,30o 
were  male*,  and  1 1,903  fennlaa.  The  total  aun 
charged  to  the  prap«rty'«ax  in  1811,  under  the 
jMete  of  rant  «C  kB4«Ml  lilh«  WN^  iat  Iba  former, 
L.  88,2i!iO,  and  fbr  ibe  latter  L.  9S7f.  On  eemporing 
theae  numbers  with  the  other  rfturnj  of  Great  Bri- 
tain, it  appean  that  Ibis  county  m  iho  loveat  in  nu* 


ujcTicLii  iJDpLil&tion,  except  tlie  county  of  Butiand ; 
ahhoQ^-li  i[v  niL.iuul  rental  k  MgbiT  then  ^ilher 
Ansleiey  or  Merioneth. 

Tbij  dktrict  of  country  continued  under  the  ju- juriMikiiM 
rkdiotion  of  the  JUirda  Marchera,  until  it  obtained  aadOiri. 
.At  privilcgM  oTn  eonnty  by  act  of  Henry  VI II.^ 
was  divided  into  the  hundred*  of  Badnor,  Knifhton, 
Painacaatle,  Rhayder,  Colwyo.  and  Kerenllaeca.  By 
tile  5nni(  aiH  it  wa*  aUo  empowered  to  return  two 
iMUibcTJ  to  Parliament,  ont>  for  the  county,  and  one 
for  tbe  cootributary  bori  ufjln  of  Radnor,  Rhayder, 
Knighton,  Kaodat,  and  Kerenlleeco.    The  county 
i»  farther  divided  wte  paattbee  aad  towoshipa.  The 
Ibrmar  are  fifty- two  in  number,  and  are  all  in  the 
dioeaw  ef  St  David'*,  except  five,  which  are  included 
in  the  Eogliah  dioceae  of  HcipliMd.   New  Radnor, 
aaid  («  have  been  at  aoe  paikd.  the  principal  tmro 
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RMiBorihirc  is  now  ■  very  poor  village ;  it  was  on  ancK  ii>  liorough 
— '  by  pretcription,  and  has  also  had  tharters  gtautcil  by 
Queen  Elitabelb,  and  by  George  II. 
Pmi  at  tbc  TwiKthinli  of  Um  wbole  araa  of  tke  county  are 
^•0^'  rappoMd  to  U  imiiMdoMd,  and  inenlthwUd.  An 
•KteMiw  mowitaiiioii*  tnat,  oMriy  in  tha  cam,  w 
uatially  cafled  the  Poraat,  thoii^  Uwra  m  no  i«BMa 
10  'iclii'vr  it  v.-n-;  ever  covered  with  trees.  A  part  of 
lius  rangu  stiii  belongs  to  the  Crown,  although  the 
forests  01'  Radnor  aJiJ  Blaliujigli  have  bolli  been 
alienated,  and  are  now  held  by  Ihomas  Frankland 
Lewis,  Esq.  and  Richard  Price,  Csq.  as  inresurs. 
Xbere  is  nothing  remarkable  in  ihe  tircuniEtances  or 
fhiHililBr  of  these  mountains ;  the  sumniit  of  which 
WM  woertained,  by  Coiond  Mudge,  to  be  2163  feet 
aboT*  the  \vtA  of  the  tea/  Witbin  their  limlto  b  a 
torrent,  called  by  a  name,  which,  when  traiialated«  is 
"  VVati.r  l)re;ik-iis  neck,"  that  falls  abruptly  firom  a 
height  ot"  abi)ut  150  feet.  Tlie  higher  ranges  pro- 
duce only  heath,  but  the  sides  and  lower  parU  of  the 
hilts,  which  arc  less  exposed  to  the  wiiuU,  arc  en- 
tintly  devoted  to  the  pastura^re  of  l^heep  and  small 
bocMi.  TIm  north-wcitern  .-ingle  of  m«  eonnty  is 
■MNiau^BoiM  and  unin«lo«ed»  and  it  was  in  tbe  ra>~ 
cctaet  of  tbete  wUdt  tbat  tbe  Brityi  nonaidi,  Vor> 
tigern,  retreated  from  the  Saxons.  On  the  eastern 
and  southern  districts,  the  valleys  arc  wider  and  more 
fertile,  ami  abound  wiili  small  rivulets:  the  hills  are 
less  elevated,  and  are  partially  tUitlied  «ith  wood. 
SailaodCli.  The  Soil  of  litis  county  is  as  varied  in  quality  as 
■kia.  its  position  is  in  elevation.  A  smati  portion  of  the 
southern  angle  is  composed  of  the  fertile  red  earth, 
wbiob  pravaik  in  the  adjoining  ooimtiea  of  Jkoooo 
and  Herefbrd.  The  moontauw  «b  dw  wcatem  aide 
are  chiefly  of  the  primary  slate  rocks  which  abound 
in  Wales  ;  and  the  valleys  between  these  and  the  fo- 
rest have  frequently  a  clayey  substratum  retentive 
of  water:  The  forest,  and  the  other  .tubordinaie 
billH  connected  with  it,  consist  of  a  tiatey  rock,  con- 
taining a  portion  of  lime,  which  dccompoees  rapidly 
ati  exposure  to  the  amoepbere.  The  valleys  to  the 
•aMward  of  this  nnge  aie  chiefly  of  a  fertile  loamv 
aoU,  Jneuinbeat  on  an  extremely  absorbent  gram 
The  climate  is  wet  and  stormy,  and  the  spring  months 
arc  particularly  cold  and  ungenial.  It  is,  neverthe- 
less, healthy :  tlu  rc  are  no  peculiar  or  prevalent 
diseases,  and  the  inhabitants  are  robj-st  and  lon^ 
lived. 

aivcisaad      1'he  principal  river  is  the  Wye,  which  enters  the 
Laass,       county  at  Savan  y  Coed,  and  flows  to  the  totltb  till 
it  dividet  it  firom  Brecon.  lu  tributary  ttreana  are 
tbe  Elan,  the  Ithon,  the  Edda,  and  the  Maekwy. 

The  river  Ternc  flows  on  the  eastern  border,  and 
continues  its  course  by  Ludlow  to  the  Severn.  The 
Lug  and  the  Arrow,  in  the  more  central  parts,  form 
considerable  streams  before  they  enter  the  county  of 
Hereford,  There  arc  some  small  lakes  or  pools 
requiring  notice  only  as  contributing  to  the  beauty 
of  the  scenery.  These  are — Llyn,  LlanbychUyn, 
Hendwell  Pool,  and  Llyn-Gwyn.  A  calatact,  at 
Rhayader,  wat  ftn-merly  an  object  mdi  vialted  by 
travellers;  but  the  construction  of  •  bridge  has 
widened  the  channel,  and  deprived  it  of  much  of  its 
remarkable  character. 
A(iuiiltaM*.  Tbe  agriculture  of  tbe  county  i*  gradually  im- 
prwAif .   In^atlon  bM  tom  Men  pcacUNd  to  • 
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considerable  extent,  and  ffftc  ts  on  ab^oTbrntBsiiiwito 
soils  are  found  to  be  highly  btiii;bcifl< ,  but  the  pro-  ^^^^^ 
cess  ie  not  conducted  in  the  most  scientific  manner. 
Lime  is  abundantly  used  as  a  manure,  and  is  chiefly 
supplied  from  a  valuable  MnlMB  of  rock  near  Old  - 
Radnor.  Tbe  pknigbiag  wai  UMiaUy  petfiMMied  b§ 
ewe  eaten  and  two  honaa;  but  esen  nra  now  aeldeaa 
tiled,  and  tlie  plough  with  two  boiaes  is  in  pradoni 
adoption.  The  implemenU  of  hosbandry  ore,  for  the 
most  part,  in  a  rude  form.  Moat  of  the  farms  con- 
sist of  on  equal  portion  of  arable  and  of  grass  land. 
The  latter  is  generally  appropriated  to  the  dairy, 
and  tiie  youoj;  cattle  are  reared  on  tbe  more  billy 
and  barren  spots.  About  one-fifth  of  tbe  county  ia 
under  the  plough,  and  (»ie-teoth  meadow  .-  tbe  re* 
mainderia  generally  used  for  ibeep  walks. 

In  tbe  mououioous  districts  the  cattle  difiier  little  caak 
fVom  those  which  are  common  in  the  principality  of 
Wales,  but  in  the  more  fertile  parts  tli  Il  reford- 
ihire  breed  (>rtvail.s.  The  sheep  are  smuiij  and  when 
fattened,  their  mutton  is  excellent:  the  hoiHi  llw 
are  generally  small,  strong,  and  hardy. 

There  is  Utile  commerce  carried  on  in  this  coun-f^^^^^ 
ty,  and  tbe  only  manufiMtuiea  are  of  flannels  and  Maanbt- 
coarae  woollen  doiha,  wUek  tbe  inhabiunu  make^^f' 
for  their  own  use.   Cattle,  sheep,  horses,  wool,  bnt*'^' 
ler,  and,  from  the  south-east  districts,  a  surplat  of 
grain,  are  sent  annually  to  the  market'-  "f  E  ii.-l  iiir!. 
The  county  is  noi  known  to  contain  &v,\   vaiu  ili  e 
minerals.    A  lead  mine  hos  been  opened  iuul  :ibiir.- 
doned,  and,  in  some  places,  an  uncertain  belief  has 
prevailed  of  the  existence  of  copper.  Various  mine- 
nl  ^ringfi  are  known,  end  JUaailrlndad  ia  a  place  of 
mort  on  aoeoontordie  medicinal  qual&iea  of  its  sa- 
line sulphureous,  and  chalybeate  wells,   in  several 
other  parts  are  similar  spring,  the  properties  of 
which  have  not  been  accur  ii  ascertained. 

There  are  many  vestiges  ol  antiquity.  The  Ab-  j^ati^utua. 
bey  of  Cwm  Ilir  stood  formerly  in  a  singularly  retir- 
ed and  romantic  situation  on  the  banks  of  a  rivulet, 
which  runs  into  the  Wye.  A  ituali  vestige  remains 
of  a  castle  at  New  Radnor,  wiucb  waa  amailrd  and 
daatroyed  "  by  the  irregular  and  Wild  Glendower,** 
previous  to  the  battle  noticed  by  Shakespeare,  in 
the  first  part  of  Henry  IV.,  when  Mortimer  waa  • 
taken  prisoner.  It  was  fought  at  Filk-th  in  this 
eonnfy.  A  Roman  road,  which  reached  from 
Chester  to  Cacrmarthen,  traversed  this  county,  en- 
tering its  confines  on  the  northern  extremity,  in 
the  direction  of  Newtown,  following  tbe  valley  of 
the  ti«er  Itbon,  and  craiaiitt  tbe  Wye  into  Biedi- 
Bodabire,  near  the  town  ^  Mohb,  At  Cwm,  nonr 
Llandrindad,  the  remains  of  a  Beman  atntion,  enlMi 
road,  arc  still  discernible. 

The  market  towns,  and  their  present  populatioa, 
are  ns  follows:  Prcsteign,  Kniebton,  1000; 

Rhayder,  (j47.  The  principal  gentlemen  s  seats  are— 
Slanage  Park,  Edward  Rogers,  Esq.;  Maeslowgh, 
Walter  Wilkins,  Esq. ;  Harpton  Court,  T.  Franklud 
Lewifl,  Eaq. ;  Wcllfieid,  D.  Thomas,  Eeq.  s  DowMm, 
P«reff8l  Lewis,  Esq. ;  Fcnnyboot  Hall,  J.C  8e«eni, 
Esq.;  Cwm-EUan,  B.  FM,E«|.t  andNeynddtH. 
Powell  Evans,  Esq. 

See  Uecs'  SotUh  Wales,  Malkln's  South  WaUt, 
Clark's  AgtktdUm  of  Hadiwthirtf  Barber's  'i'oer 
Arm^  8mlh  JTnfct.  (w.  w.) 
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RAILWAY. 


luatrs;.  RAir  W AY,  a  gpecies  of  road  or  carriage-way, 
^«^V  "*  in  whi(  I  tii  ir  ji  k  of  tlie  carriage -wbeeU  bein^  laid 
with  bars,  or  railb,  of  wood,  it4>ne,  or  metal,  the 
carriage  is  more  easily  drawn  along  ihit  MDflOlh 
face  than  over  an  ordinarj  road. 
Wooden  Woodeo  railways  are  said  to  have  been  intro* 
Bail«^  AwmI  at  tlw  Newcastle  coalHuima  ao  wrij  •»  the 
jiar  1610,  for  tranaporting  the  cotia  horn  the  nontli 
of  the  pits  to  the  ships  in  the  river  Tyne.  Even  at 
that  period,  many  of  these  mines  employed  each 
of  them  400  or  500  carts  in  this  traffic;  it  be- 
came, therefore,  an  object  of  manifest  importance  to 
reduce  the  great  expence  tiwreby  incurn  l  i.  the 
keeping  up  of  horses,  drivers,  and  roads ;  and  the 
plau  of  wooden  rails  was  the  best,  and,  indeed,  the 
Mly  cAatoal  method  which  cenld  at  that  time  have 
iMn  dcviaed  for  the  parpow»  for  wbicb  dio  the  si- 
lutba  wee  b  ether  mpeeie  Ammfeyej  pWMtttlog 
In  Boat  cases  an  eaay  deaoent  towards  the  ffwr. 
These  railways  then  were  very  generally  introduced, 
and  c*JDlinued  for  a  long  period  in  use  in  this  part 
of  the  icingdom.  Sii[i  <"J  n-  .  i'  d  of  the  re(]ui*ite 
breadth  for  the  railway  were  marked  out  between  tiie 
coal-pils  and  the  river,  and  were  either  leased  by 
-  the  €oal  owners,  or  purchased  of  the  diffmoA  pro* 
pdeieti  whose  gTMud  tiae  proposed  line  ef  road  in* 
tersected  in  ka  eoaicw  To  obtain  the  neat  eeajr 
and  regular  deaoent,  lliii  Itoe  wa*  varied  in  iu  diree* 
tion  to  meet  the  ineqaalities  of  the  ground;  or,  where 
these  inequalities  were  ioconsideraele,  it  was  carried 
straight  forward,  n l  i  t'  t;  regular  slope  mode  up  by 
embankments  and  cuuiuc.  The  ground  beinf^;  then 
iiacu  ihcd  and  levelled  as  for  an  ordinary  road,  lar^e 
logs  of  wood,  t«TOed  sleepers,  cut  in  lengths  equttl 
to  the  breadth  of  the  road,  were  laid  across  it,  and 
fintlj  bedded  into  it  at  abort  distaaeett  to  aa«aiB  end  , 
hold  IImI  Che  nnla,  or  aMpa  of  wood,  on  which  the 
v^gpn-wheels  were  intended  to  mo.  These  rails 
vero  made  of  beech,  and  were  laid  end  to  end.  so  as 
to  form  two  continued  lines  of  rail  or  «  oodeu  rid;:e!i, 
runnintj  parallel  to  uach  other,  alonj;  eaeii  side  of 
liif  n  ad,  erossinp  the  large  in^cs  at  each  of  their  ex- 
tretuiiics,  on  which  they  rested  as  on  so  moay 
foundations;  and  were  alio  naOed,  or  otherwise  se- 
owed,  to  keep  each  piece  in  Ha  pie^  place.  The 
waggon  wm  of  the  iMNi  eewtnielioot  b«t  of  a 
aii^  ao  aa  to  eoBiaio  eaveial  tone  of  «oab!»  and 
aet  opOB  low  lAeeb ;  Uie  •maothncae  ef  the  way 
rendering  wheels  of  the  ordinary  iize  unnecesj^ary. 
On  these  rails  a  single  horse  could  readily  draw 
three  tons  of  coals  from  the  pits  to  the  river.  W  here 
any  steep  declivity  occurred  on  the  road,  this  was 
termed  a  i  iin,  or  an  inclined  plane ;  and  on  it  the 
descent  of  the  waggons  was  retardedj  and  regulated 
hjr  m  aperfea  of  hnikeb  or  cfooked  lever,  termed  a 
OMaajr,  attached  to  the  winaa  and  BMpaMd  ij 
the  driver.  The  banfca  of  the  Tyne,  nj^L^weaa- 
tie,  are  remarkably  sleep  on  each  side;  but  instead 
effortning  inclined  planes  on  them,  the  rail  A  ny  n  as 
here  continued  on  a  wooden  stage,  raised  to  the 
lame  height  an  the  top  bank  of  the  river,  and  carried 
forward  until  it  came  perpendicularly  over  the  river 
iWe,  where  a  woodeo  platform,  termed  a  slaitJk,  was 
ctected  for  the  eonveoicnce  of  driiveiiac  the  imfc; 
ihe  w^ggaae herag  eaiptied  inteniranfli^  eripMt, 
ret.  yu  fart  ii. 


41.i 

Uailvsy- 


down  which  the  coals  descended  cither  directly  into 
the  ihips,  or  into  the  Horc  below.  '  — 

Sue!)  wai^  the  construction  of  the  original  rciilways,  Iron  Rail, 
in  w  hich  we  evidently  perceive  all  the  part*  and 
members  of  the  railsrey  as  it  is  formed  at  the  present 
day ;  viz.  the  regular  fbrnaed  road,  the  raiifi,  the 
aleinere,  the  low  wagRoaa.  and  the  incUiied  plane. 
Their  oidj  defoct  eontiatea  la  du»  toft  and  decaying 
Mtafo  of  the  woodi  the  wear  and  tear  of  which  caus- 
ed sach  expence  for  repairs,  as  greatly  limited  their 
applieati<]n  ;  so  that  it  was  Only  the  shortness  of  the 
dist;ince,  and  the  great  extent  of  the  iraffii-,  which 
rendered  their  application  ot  all  beneticial.  It  was 
only  about  the  year  I73H  that  ttiey  were  attempted 
in  the  collieries  of  Whitehaven ;  and  it  does  not 
appear  that  they  were  adopted  in  any  other  part 
of  the  kingdom.  The  use  of  iron,  Aerafon^  hi 
pleoe  of  woedi  was  an  essential  improvement  in  the 
eanttroetlen  (MT  railways,  and  caused,  indeed,  a  eooi- 
plete  chanf.'e  in  this,  as  it  hais  done  in  every  other 
branch  of  practical  mechanics  into  which  it  has  been 
introduced,  f  lat  bars  of  iron  were  at  first  foitened 
on  the  top  of  the  wooden  rails;  but  after  various 
unsuccessful  attempts,  the  ruil.'s  themselves  were  at 
last  wholly  composed  of  iron,  cost  in  short  bars, 
Mlited  at  their  extremities,  and  resting  on  blccpers, 
or  tfoaie  Mocka  of  atone*  diapoaed  at  abort  di»< 
tanoBo  along  eadi  aide  of  the  roedi  and  thia  eon* 
siruction  having  been  once  fairly  reduced  to  prac- 
tice, was  not  only  adopted  universally  in  place  of 
wood,  but  soon  led  to  :  i  .v  an  l  •jji  rf  uxtcnsivc  ap- 
plications. Iron  railwayt,  were  quickly  inU4»duc«;d 
into  all  the  coal  and  mining  districts  ot  the  kingdom. 
XhL'y  were  employed  on  canals,  in  place  of  lo4^  to 
raise  the  barges  on  an  ioelioed  plane  from  a  lower 
to  a  higher  level;  in  acoK  inttaoieaa  they  weraadopt- 
ed  fai  prefoieDee  to  the  cenil  ittdf ;  and»  on  ne 
whole,  they  now  form  an  important  auxilia^  to  in" 
land  navigation,  pushing  the  cimnnela  of  trade  aod 
intercourse  into  districts  otherwise  jniCflfiMlWf,  and 
even  into  liic  interior  of  the  mines. 

The  railways  in  Hriiuin  are  to  numerous,  tliamailir«jt  in 
it  would  exceed  our  limits  to  specity  the  particular  ^^"^ 
lines.  In  the  Xcwcastlocoal  district, on  the  river  Wotf, 
in  the  coal  and  nioingdiitricta  of  Yorkshire  and 
Lancashire,  aa  well  aa  ofOnbyabire  aed  i>ufibrdshire, 
Ihem  are  anoMraaa  nifaiava  hnnBUnr.olP  fioaa  the 
navigable  rivin  and  cnnw  to  the  diArent  miaea. 
In  Shropshire  also,  and  in  the  gre.it  mining  districts 
along  the  vale  of  the  Severn,  the  use  of  railway*  is 
very  general,  and  it  was  lure  that  the  inclined  plane 
was  iirst  brought  in  aid  of  inland  navigation.  In 
Surrey,  there  is  a  railway  of  a  considerable  extent, 
termed  the  Surrtj  Bailway,  and  this  prcaenta  one  of 
the  few  attemplB  that  have  been  made  to  faRnjpuh* 
lie  railwnja  for  gBoeral  ub&  In  the  neat  nMaiac 
dittricit  on  the  west  of  ttie  Severn,  incOuding  SouHi 
Wales,  the  mil  or  tram  road.^  are  very  nnmerovt; 
and  here,  owing  to  the  steepness  and  impractfcablo 
nature  of  the  ground,  llicy  liavc  Uct  A  <  ,  -  t  :  t:  1. 
utility  in  8U|)plyiug  the  place  of  canulh.  In  ti-e  yciu 
17!M,  there  wiLs  scarcely  a  tingle  railway  in  all  Soutii 
>Vales.  and  in  1811,  the  completed  railroad*  con- 
nected with  canals,  collieries,  iron,^d  copper-works 
■I  the  eeontiaa  of  MotMnoutht  Glaa>oi|aa,  and  Caer> 
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Diartbeo,  amoonua  to  miilj  IM  mUm  is  lofltk, 
excluiive  of  a  great  citMnfe  wMuo  tlM  wiaw  tbflB 

aelves ;  of  which  one  company  in  Merthyr<TydTil 
poML'<s«cd  30  allies  under  ground.  In  Moamouth- 
»hirc,  the  Sirhoway  railway  forma  one  of  the  tint  in 
point  of  magnitude  which  ha*  hitherto  been  con- 
Itmcted.  It , extend*  from  Pilgwelly,  near  Ncw- 
nartt  M  Sirhoway  and  Tredagar  iroa>worlu,  die* 
MM  SS  mlkli  irbance  it  ia  oontbued  five  miles  far- 
ther to  the  TmtcI  liM>Mtklb  io  BMclnocktbire, 
along  with  a  branch  to  the  west,  to  die  Romney  and 
Union  ! r-.m-w.-irl:-.  Tlr'.^'  r:;i!wny  -a-;,^  rnmSi;  Iiv  ilie 
Monmouthshire  Canai  CoQipariy,  uud^i  ibr  ni.thuri- 
ty  of  an  act  of  Parliament.  From  S  rJioway,  a 
branch  proceeds  eastwards  to  the  Ebbwy  tvorks,  and 
from  thence  down  the  course  of  the  Ebbwy  to  Crum- 
lia  V^gtf  wfa«iiM  it  joins  tbe  canal  from  Newport ; 
tmA  from  MriMmy  again,  tbe  Brlnue  railway  is 
ctnttinucd  over  the  Black  Mountain  to  the  vale  of 
the  Usiie  at  Brecon,  and  from  thence  to  Hay  on  the 
river  Wye.  In  dlamorganshire,  the  principftj  rail* 
ways  ate  the  Csnliff  and  Merthyr-Tydvil,  the  Abcr« 
dare,  and  the  Swansea  rajlwnys.  In  Cuermarthen- 
shire,  the  principal  railway  ia  that  which  extenda 
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from  Caennarthen  to  the 
bie,«diitaiioaori5inil«a. 

Vrtm  this  aceennt  of  thediier  nUmm  in  Bng>> 
land  and  Wales,  it  will  appear  that  this  species 
of  inland  carriage  is  principally  applicable  where 
trade  is  considerable  and  tliu  length  of  convey- 
ance short;  aud  'n  chiefly  u^ful,  therefore,  in  trans* 
porting  the  mineral  produce  of  the  kingdom  from 
tlie  mioes  to  the  nearest  land  or  water  commu* 
nicatioo,  whether  sea,  river,  or  emit.  AMkauftt 
have  been  node  to  brine  it  inio  more  genenl  wob 
bnt  wtdwQt  laeeeat:  ■DcTlc  ia  only  in  particuter  olr* 
cumstances  that  navigation,  with  the  aid  either  of 
locks  or  inclined  planes  to  surmount  the  elevations, 
will  not  present  a  more  convenient  medium  for  an 
extmded  trade,  bouth  Wales,  however,  presenu  an 
euunple,  where  the  trade  being  great,  and  also  chiefly 
deaeending,  tbe  countr}'  ru^ed,  and  tlie  aunply  of 
viter  wmttjt  nOways  have  been  adopted  tiiui  eou* 
nlete  auecMi;  end  hove  been  finund  in  aooae  OMe  «t 
mat  eqad  to  eanala  in  point  at  ooonoiny  and  di». 
patch.  The  Surrey  railway,  not  having  these  ad- 
vantages, hm  scarcely  answered  tbe  expectations  of 
its  prDjL'Ctors,  more  ecptcially  the  southern  line  from 


Croydon  to  Gadstone.   It  was  at  one  ticoe  propoa- 
•*      -■"-  btathe 

plan  waa  abaitdoned. 


ed  to  continue  this  rail««j  to 


jUiiBajTi  in  In  Scotland  there  are  verioos  railways  proceediog 
from  the  different  mines  throughout  tbe  klDgdoni. 
The  principal  one  in  point  of  magnitude  h  tbe  Duke 
of  Portland's  railway,  extending  from  the  town  of 
Kilmarnock  to  the  harbour  of  Troon,  a  distance  of 
nearly  fen  miles.  Its  chief  object  is  the  export  of 
coal  and  lime,  in  which  articles  a  great  trade  ia 
carried  on  by  means  of  the  railway.  In  die  cool 
and  mining  diatricla  round  GlMgoa>  then  en  n«- 
■wioiie  aanSUer  ruhMye,  and  iko  in  tbe  ooal  fidda 
of  Mid  Lothian  and  Fifik  Plans  have  been  propoaed 
lt»r  ■  public  railway  from  Edinburgh  to  the  dimrent 
coal-works  in  the  neighbourhood.  An  extensive  rail- 
way was  also  at  one  time  prcjected  from  Ulasgow  to 


The  original  wooden  railways  alrcK^y  mrntiur.Ld  c<uMtrttcuan 
arc  tbe  model  on  which  all  the  sacceeUiDg  oneai  liuveo^  iua«a7<. 
b(  «  ii  formed,  and  ofwliich  we  shall  now  describe 
shortlv  the  conatructioo.  In  regard  to  the  road  it- 
self, this  should,  in  the  first  place,  be  formed  in  sach 
a  direction,  and  with  such  a  declivity  aa  may  best 
eeit  the  nature  of  the  ground  through  which  it  paeaco» 
and  of  tbe  tcade  t»  be  eairied  on  npon  it.  If  the 
trade,  for  ennnple,  be  all  or  eUedy  in  one  direction, 
the  road  should  obviously  decline  that  way,  so  that 
the  waggons,  with  their  contents,  may  descend  on 
this  iuclitied  plane  as  much  as  possible  by  their  own 
gravity.  Tltc  inclination  should  also  be  proportieo- 
ed  to  the  extent  of  the  trade  up  the  railway,  so  tbat 
tho  draiMbt  eecb  waj  any  be  umL  If  tbe  ob- 
porti  «idiMne>«^«hai<to«,  beegaal,  tbat— J  JknBA 
be  on  a  level ;  and  where  the  ground  will  not  permit 
that  declivity  or  level  best  suited  to  the  trade,  the 
line  should  be  varied,  and  the  ioequalilic  mii  lc 
up,  if  it  can  be  done  at  a  moderate  expence,  to  as 
to  bring  it  ax  near  as  possible  to  the  proper  stand* 
ard.  If  the  inequalities  are  such  as  to  render  this 
Impracticable,  the  only  resource  lies  in  inclined 
riwMi  Where  the  diieienoe  of  keet,  fut  mofiBt 
MMieeeB  dw  two  estfeuitice  of  tbe  raed  ia  anu  aa 
would  render  an  equal  declivity  too  steep,  the  road 
must  then  be  carried,  either  on  a  level  ur  with  the 
due  degree  of  slope,  as  far  as  practicible,  and  then 
lowered  by  an  inclined  plane ;  on  which  the  waggons 
are  let  gently  down  by  means  of  a  brake,  are  dri^» 
ged  up  by  means  ot  an  additional  power  to  that 
which  drawa  them  along  the  road,  or  at  ooee  kt  dova 
and  drawn  up  by  meana  of  a  foUar  or  pulley,  ttie 
heevier  preponderating  over  die  Hgiiter.  In  laying 
out  a  line  of  railway,  therefore,  ns  iv*  t',  ntiiiitlcirj  pr<> 
sents  peculiar  circumsLances,  no  generui  rule  can  be 
laid  down,  and  the  plan  mu^  be  Mft  IO  tbe  ddil  aid 
judgment  of  tlie  engiucer. 

Tbe  line  of  railway  being  fixed  on,  the  road  ia  then 
properly  formed,  and  of  such  a  width  as  will  be 


it  for  containing  the  oppoaite  rails,  and  for 
Bg  a  lbot»p|Ub  on  one  aida.  Um  diMune  ba> 
tween  me  oppoMo  ndb  trariee  froBi  tbree  fhetto  foar 

and  one  half  feet ;  some  preferring  a  long  and  narrow 
waggon,  and  othcr-i  a  broad  short  one.  Hence  a 
brtadlh  of  from  nine  to  twelve  feet  will  be  sufficient  for 
•  single  road,  and  from  hlteen  to  twenty  for  a  double 
one.  Tbe  next  operation  is  tbe  setting  and  firm  bed* 
diiigofthest(»eilemia.  TbeaeoonaiMofeolidblodta 
of  atone,  each  of  ne  ira%bt  of  aaa  at  tm.cwc 
Tbeir  shape  is  immaterwl,  provided  their  beae  be 
broad,  end  tbeir  upper  surface  present  en  even  and 
solid  basis  for  the  rail.  Tliey  are  placed  alon^  each 
«ide  of  the  road,  about  three  feet  distant  from  tath 
other  from  centre  to  centre ;  the  opposite  ones 
being  separated  by  the  width  between  the  opposite 
railii-  '1  he  ground  under  them  is  beat  down  to  form 
a  firm  foandatian«  or*  if  it  be  of  a  aoft  nalnze,  ia  first 
Itfdwith  a  coat  of  grarcl  or  amall  metal,  andtUe 
beaten  under  Uie  stones ;  the  situation  of  each 
•itonc  being  properly  gauj^ed  botti  as  to  its  distance 
rrnin  the  adjoining  ones,  and  aa  to  the  leTcl  or  de» 
clivity  ot  its  upper  suriiKe,  on  which  tbe  rails  are  iof 
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Mtaqr.  MicW  to  reit.   Tiie  spaoo  liliwiiiii  tiM  tlMpm  it 
*V^*^«fceB  flW  up  with  grmwel,  aietd,  or  other  reed  M- 
teriali»  eaeh  «»      ceeenlMete  iMo  •  heid  nd  fim 

I'hc  next  object  i*  the  construction  of  the  iron 
rails;  and  on  this  point  two  very  different  plans 
have  been  adopted,  eocli  of  which  liuji  its  advocatcg, 
and  is  prsctised  to  a  great  extent.  The  one  is  term- 
«d  the  Jlat  raii,  or  tram  plate :  the  rails  being  laid  on 
theif  aidi^  aod  tiM  «^gaB*«beeb  tnurellieg  over  their 
breed  and  flat  tmhee.  The  other  k  termed  the  srfge 
rail ;  the  rails  being  laid  edgcwajs,  and  the  wheels 
rolling  on  their  upper  surfaces.    The  flat  rail,  or 
tram  plate,  consists  of  a  plate  of  cast-iron,  ab 
three  leet  long.  f'O'n  three  to  five  inches  broad,  aiid 
from  half  an  inch  to  an  inch  tliifk;  extending  from 
sleeper  to  steeper,  and  having  a  flaunche  turn  up  or 
crest  on  the  inside,  from  two  and  a  half  to  four  inches 
high.   This  rail  bears  on  the  sleepers  at  each  end  at 
least  three  hiohss,  wheio  the  rait*  are  east  abeot 
half  an  inch  tUcher  than  in  the  middle.    As  ^bme  h 
no  intermedittebMringior  the  rail  between  the  sleep- 
ers, except  the  surface  of  the  road,  the  use  of  the 
flauncbe  is  not  merely  to  prevent  the  waggon  from  be- 
in|>  drswTi  off  the  road  ;  it  resists  the  transverse  strain 
ansingfromthe  weight  of  the  waggon;  on  this  account 
h  is  often,  and  with  great  propriety,  raised  higher  in 
the  midiille  than  at  the  sides,  forming  an  arch  of  aetr- 
doj  ibJi  to  strengthen  the  rail  still  farther,  a  •hBilir 
luiichek  arched  iATerseiy,  ia  added  belofr»  rqpre* 
■entedinPtfeteCXy.fijgs.1,9,9.  Thewdghtofeaeh 
rail  li  from  forty  to  llfty  (tounds.    To  unite  these  rails 
into  one  continued  line,  they  are  merely  laid  to  each 
other,  end  to  end,  all  olongcach  side  of  the  ro  1 1 :  1>  ;- 
ing  kt'pt  in  their  placet,  and  at  the  tame  time  made 
fast  to  the  sleeperf,  by  an  iron  spike  driven  through 
the  extremity  of  each  rail  into  a  plug  of  oalt  titled 
into  a  hole  in  the  centre  of  each  sleeper.   This  spike 
ii  about  MX  iaebee  kpg;  it  has  no  head,  bat  the  ^p> 
per  end  of  it  fbnm  in  oblong  square,  abootoiwiaai 
nroad,  half  an  inch  thisk ;  and  the  hole  in  the  rails, 
through  which  it  passes,  is  formed  by  a  rectai^lar 
notch,  half  an  inch  iquarc,  in  the  middle  of  the  ex- 
tremity of  each  rail ;  the  opposite  notches  of  each  rail 
forming,  when  laid  toj^cihcr,  the  complete  oblong 
aquare  of  one  inch  by  half  an  inch,  and  slightly  dove- 
tailed from  top  to  bottom,  so  as  to  fit  exactly  the  taper- 
ing head  of  the  spike,  wbich  i*  driven  clear  below  the 
upper  wnlkee  ortbe  raiU  Plate  CX V.  flg .  4,  re^re- 
MPM  a  aotlioa  of  a  rail,  with  its  sleeper  and  fastening. 
Wherever  the  nib  cross  any  road,  the  space  between 
them  and  on  each  tide  must  be  paved  or  causewayed 
to  the  level  of  the  top  of  the  tlaunches,  that  the  car- 
riages on  the  road  may  be  enabled  to  pass  clear  over 
the  rails.    Id  single  railways  it  is  necessary  to  have 

E laces  at  certain  intervals  where  the  empty  waegons, 
t  tMoming,  nujr  nt  off  the  road  to  allow'tbo  Foeded 
encotOMM.  A  peoeef  this  kind  is  teraMdafuni' 
eaf/  and  the  waggons  are  directed  into  Hby  a  move* 
lible  rail  termed  upoiidtr,  fixed  at  the  Intersection  be- 
tween the  principal  rail  and  the  turc-out,  and  turning 
on  its  extremity,  so  a*  to  open  the  wnv  into  the  tum- 
ou'.,  nr  J  ttjijt  that  along  the  ro.i'l.  i  iiit  contrivance 
is  also  used  wheneter  one  line  of  railway  crosses  an- 


other. Itisrepi«i«otodatFI«taCXV.fi^^wban, 

■bo,  fig.  6  is  a  plan  of  the  railway  end  of  ^  tuni>  '<^v^ 

ouu 

The  tram  roads  liavc  been  un)ver»ally  adopted  in 
Wales,  where  they  an  j  r  i  rrt  il  ro  any  other  spe- 
cies. They  are  also  u&t  ti  in  moU  parts  of  Eoglaikd. 
The  Surrey  raHway  is  of  this  dctcription,  and  was 
designed  by  Mr  Jcssop.  In  Scotland  the  Duke  of 
PorUand's  railway,  which,  we  believe,  was  planned 
by  the  aoae  eag^naer.  is  of  the  aama  kiad,  aad  the 
laili  nearly  of  the  aana  dfiwaarioni.  Ttae  flat 
taibl^e  have  one  advantage,  in  adminiag  waggons  or 
carts  of  the  ordinary  construction,  and  this  i»  particu- 
Ijrly  exemplified  in  the  Tiooij  r  jilv,  a/.  Act-  urding  to 
an  account  wiib  which  we  iiuve  tjtuii  Ijinjurtd  by  Mr 
Wilson  of  Troon,  "there  are  several  kind),  of  wag- 
gons med  upon  the  railway  under  certain  restrictions ; 
such  as  four-wheeled  waggons  with  flat  bottom  aad 
low  sbeloau  fbr  oarrytog  atooe,  Umeetoaok  t™"! 
timber,  dalca,  Ao.  htm  mt  harbour  to  Kilmamoeh, 
the  DaiUi,'*Ac.  "The  coeamon  make  of  a  cart  is  al- 
lowed to  nee  the  railway  if  the  wheels  are  cyliodrical, 
and  there  be  no  greater  load  on  each  pair  than  88 
cwt.  A  great  deal  is  done  with  tli^e  carts  in 
carrying  timber,  barks,  grain,  iVc,  as,  with  the  narat 
cart,  they  can  carry  these  artioies  into  and  through 
the  streeu  of  the  town." 

The  other  railways  in  Scotland,  however,  are 
chiefly  of  the  edge  kiid.   In  the  principal  collieriaa 
of  the  north  of  Bngland,  also,  the  flat  rail  baa  bOM 
ahnest  enliKly  superseded  by  the  edge  rails,  and  the 
latter  are  now  generally  admitted  to  be  decidedly 
superior  in  the  ease  of  draught  which  they  occasion ; 
tlie  edgo  of  the  bar  |.reM')i:ir!i:  li-^H  frirtion,  and  be- 
ing less  liable  to  clog  up  wttti  au&(  und  mud,  or  to 
be  obstructed  with  stones  driven  oil  the  road  upon 
the  surface  of  the  rml«.     The  edge  rail  consists 
merely  of  a  rectangular  bar  uf  tast-iroa,  three  feet 
kaw,  three  or  foor  incboa  bread,  and  £roin  one.lialf 
faioS  to  oite  Inch  thidc  I  Mt  in  lie  odlge  beUraKi  sleep- 
er and  sleeper,  and  bearing  on  the  sleepers  at  iu  ex- 
tremities.   The  upper  side  of  tbe  rail  is  flaunched 
out  to  present  a  broader  bearing  surfac'  u>r  thi 
wheels,  and  the  under  side  is  alstf  cast  thicker  than 
the  middle,  for  the  sake  of  strength.    But  the  great- 
est strength  is  evidently  attained  by  casting  tbe  rail 
not  roctangular,  but  deeper  in  the  middle  than  at  the 
ends,  to  resist  better  the  Uanevarae  strain.  The 
ends  may  be  saJely  rada»d  oewly  la  «aa«thifd  «( 
the  depth  in  the  middle,  and  still  bo  aqoal^  ■tx^'V- 
To  unite  the  rails  together,  and  at  the  aone  tima 
preserve  them  in  their  places,  and  in  their  upright 
position,  and  to  bind  them  also  to  tbe  sleepers,  they 
arc  hi  t  111  .1  f  ust  iron  socket  or  chair,  which  is  aU 
taclied  tjrraiy  to  the  sleeper.    This  socket  embrac- 
ing the  extremities  of  the  adjaoooti^b*  which  are 
here  Blade  to  overlap  a  little;  a  pin  ia  driven  at  once 
duonch  tha  ndlt  aad  diroagfa  the  aockol,  and  binds 
the  whole  together.   Tins  is  the  genenl  aialhodof 
uniting  the  edge  rails,  bvt  the  shape  aad  dfaneadllW 
of  the  metal  chair  and  of  the  overlap  of  the  rails  are 
varied  according  to  the  judgment  and  taste  ctf  the  en« 
ginerr,  rir.ti'  L"\ V.  h;;.  7.  reprix  iitn  a  section  of  aa 

edge  railway  with  the  sleepers  and  waggons,  ^) 
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and  figt.  8,  9,  10,  is  an  enlarged  section  ofa  rail  and 
Bleepera  with  a  plan.  Since  edge  railways  have 
came  into  more  general  u»e,  an  es«cntial  improve- 
ment  has  been  made  in  their  construction  by  the  use 
of  malleablo  iron,  in  place  of  cast-iron,  in  formiog 
■thenlla.  llie  itdwitage  of  BiaUeable  iron  nib 
thit-tlMy  an  km  aobjeet  to  bnakage  dam 


a  circumstance  of  importance  in  this  caae,  where  it 

is  not  easy  to  avoid  those  jolts  and  sudden  shocks 
which  cast-iron  is  least  of  all  capable  of  withstand- 
ing, and  though  they  should  happen  to  give  way, 
tbey  are  easily  repaired.    They  can  also  be  laid  in 


broader  betring  surface  for  the  wheel.  This  ha» 
been  accomplished  by  Mr  Birkiaabew  of  the  Bod-  ■ 
lington  Iron-works),  who  has  obtobied  a  ipotost  far 
the»e  broad  topped  rails.  The  pooalior  dMpe  i«  given 
them  in  the  rolUi^{af  «ho  iii0tti.b7  HMH  orgroorce 
eiitmUw  rollef%  eonesponding  with  the  rcjui^lie 
broMth,  and  depth,  end  curvature  of  the  proposed 
nil.  Mr  B.  n  c  m.ncnil>  his  raiU  to  be  of  IS  feet  in 
length.  We  have  ittn  cue  of  these  patent  rails 
at  Sm  J.iin  Hope's  colliery;  and  it  certainly  forms 
the  mtist  perfect  ir.>n  rail  which  has  hillierto  boM 
coninveihcombinu    v<.ryanDp|ysod  ingenioualyinits 


greater  lengths,  and  requiring  therefore  fewer  joinU  j  form  the  qualities  of  ligbttiMi.«tr«igth,and  durability, 
they  can  be  bent  wilb  «m  to  tho  ewfatan  oftliB  It  is  twelve  £i»et  loog,  twoiBcheabroad  along  the  top, 


-road :  when  won  oM  thqr  on  of  greater  «im  i 
■mi^  lastly,  their  first  eoit  is  very  little,  if  at  an, 

greater  than  that  of  cast-iron  rails.  Malleidile  iron 
is,  no  doubt,  less  able  to  with^taiid  exposure,  decay- 
ing more  readily  under  the  influence  of  air  and  mois- 
ture; but  hitherto  this  inconvenience  has  not  been  felt, 
and,  on  Uie  whole,  tho  malleable  iron  is  now  decid- 
edly preferred.   These  rails  are  laid  and  joined  in 


•boutjbalf  on  lacfa  010119 tb« bottom,  ""d  still  thinner 
between.  It  rests  on  sleepers  at  every  three  feet, 
and  at  those  jiI-uts  the  r.ul  is  two  inches  deep,  while 
in  tiie  uiiJdic  poi'.it  l)i-t«  ten  the  sleepers  it  is  three 
inches  deep.  11-  1 1  a  longitudinal  section  of  this 
rail,  and  figs.  12  and  l:i  are  transverse sectiooaM  Iho 
sleepers,  and  at  the  middle  point  betweao  Mob 
sleeper.  All  these  inequalities,  wo  htiieve.  are  aw 


the  same  manner  as  the  cast-iron,  onlj  in  greater  duccd  on  tho  metal  bj  aeans  of  the  rollers ;  and  this 
lengtbi. '  Malleable  iron,  we  believe,  was  first  niin».  oinwaMlaneo is  deserving  of  attention  ,'as  it  may 
daeed  in  nitways  by  Mr  George  Grieve,  at  Sir  Jobn  -t-'— .... 
Hope's  collieries,  near  Edinburgli,  wiicre  it  was 
first  tried  on  the  lighter  work  which  ia  dune  under 
ground.  The  rails  consisted  of  square  bars  one  inch 
or  one  and  one-fourth  inch  square,  nine  feet  long,  rest- 
ing on  one  or  two  sleepers  in  the  middle^  and  Ksting 
and  niado  last  to  sU^peio  at  the  flstniaities  1 0  ohapie 
boee  belBg  fbrmad  on  oadi  ond  of  tho  bar,  and  tho 
two  fcaeaa  of  aaeh  two  adjacent  rails  Jannod  into 
one  socket  in  the  sleeper.  The  use  of  these  rails 
was  found  so  beneficial,  that  they  have  since  entire- 
ly .<{uper.<ieded  the  flat  cast-iron  rail  in  general  use  at 
the  time  of  their  invention.  For  heavier  loads  the 
rails  are  made  deeper.  We  have  been  favoured 
wilb  the  following  account  of  their  construction  by 
an  CBigiBoer  f  Mr  NeilaoQ  of  Qhugow)  who  h^  fflna- 
odsofondof  dieUnd. 

"  One  of  them  is  on  the  property  of  the  Earl  of 
Glasgow,  commencing  at  the  Hurlet  extentive  coal 
and  linic-works,  nnJ  extending  to  the  Paisley  cunal, 
a  distance  of  about  two  mile:).  It  is  formed  ol  flat  bar 
iron  two  and  one-fourth  inches  deep,  by  nearly  three- 
fourths  of  an  inch  thick,  and  the  rail  in  lengths  of 
nine  feet,  each  rail  being  supported  at  every  three 
feet  bf  a  sleeper  and  caeMno  ohair*  Tba  joiauqii 
aia  Atmd  bf  a  catt>lraa  dovetailed  socket  sniCed  to 
MOnve  the  jointed  ends  of  the  bar,  and  :i  dovetailed 
glut  or  key,  by  which  means  the  .sevuriil  rail-s  are 
joined  as  if  into  one  continued  bar." 

An  improvement  has  lately  been  made  in  the  con- 
struction of  malleable  iron  rails,  which  promises  to 
be  of  essential  utility.  It  consitu  in  the  use  of  bars, 
Mt  tectangalar,  but  of  a  wedge  focn,  or  swelled  out 
«iithei9parodgo.  In  tho  feaUMilar  bar  tban  k 
evidently  a  waste  of  metal  on  the  onder  snrfaee, 
which,  not  requiring  to  be  of  the  same  thickness  as 
where  the  waggon-wheel  is  to  roll,  may  be  evident- 
ly reduced  with  advantage,  if  it  C4in  be  done  easily. 
The  bar  may  then  be  made  deeper,  and  broader  at 
the  top  than  before,  so  as  with  the  same  qaaatity  of 
metal  to  be  equally  etroof^  and  ffnant  • 


oa 


Obvioasly  be  applied  not  merely  to  the  formation  of 
railways,  but  to  a  vari,  ly  ot  nther  [)ur|>os€a  in  the 
arts.  The  moulding  and  sliapmg  of  the  meul  in  this 
mariiLi  1>  tjulte  a  new  attempt  in  the  iron  manufao* 
ture,  and  it  is  not  easy  to  say  how  far  aueb  an  iavsn- 
tion  may  yet  be  earned  by  the  skill  of  Britiih  art. 
tel. 

Tbe  waggons  used  on  railways  are  of  various  sizes,  Wtegen 
but  of  nearly  the  same  general  shape,  and  all  set  onrueJoo 
four  wheels  from  two  to  three  feet  diameter.  They*^"*?* 
are  made  to  carry  from  20  to  50  cwt.  exclusive  of 
the  waggon  itself,  which  weighs  from  18  tO  ISewU 
The  axles  of  the  fteo  aod  hind  wheels  are  fisad  thiM 
feet  asunder  or  more,  aa  that  the  rail  is  never  loaded 
with  mote  than  one-fiiainft  of  die  waggon  at  ooce. 
Aecetdiaig  to  Mr  Wilson,  "  The  size  of  the  coal 
waggons  of  Kilmarnock  colliery  are,  on  an  average, 
mean  lenj^th  80  inches,  mean  breadth  45  inches,  and 
depth  SO  inches.  Each  contain*  40  bushels,  equal 
to  32  cwt.  of  fine  coal,  and  35  cwt.  of  blind  or  malt- 
ing coal.  The  weight  of  the  waggon,  exclusive  ef 
the  coal,  is  13  cwt.  Each  waggoo,  indodiiw  tira 
pair  of  wheels  and  aslas,  eoita  fteas  abentX.  IS 
to  L.  If,  and  are  laoatly  Kaed  with  sheet  iron:"  In 
8ir  John  Hope's  railway  the  waggons  are  also  nearly 
of  tbe  above  dimensions.  In  the  Sirhoway  railway 
each  Haj,'pon  carries  two  and  one-half  tons. 

In  rcgiird  to  the  expeoce  of  constructing  a  rail-  i?Tp«ntv rf 
way,  this  will  depend  greatly  on  the  ease  or  ditfi.  cwMtractiiv 
cultics  to  be  met  with  ia  forming  the  road,  aod  mak-  R**l«">l*> 
ing  up  the  inequalities  to  the  required  skme.  The 
^N»ve  railway  described  by  Ifr  Neilsoo  coat  oolf 
Ik 660 /ler  mile;  but  where  there  are  considerable 
embankment:)  to  form,  bridges  to  build,  and  deep 
enttings,  the  cxpence  may  rise  to  L.  4000  and 
L.500O per  mile.   The  usual  rate  of  tonnage  on  coal% 
&c.  conveyed  on  railways  is  2d.  per  ton  per  mile. 

An   important  consideration  regards  the  work' 
doo^  or  capable  of  bemg  perfimned  on  a 
On  this  point,  however,  tbe 
i«il»agr«  aiv  niiow  j  tbe 
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■dtoif.  myy  dreumstanccs  little  attended  to  ia  the  general 
_,  ^njiyyta  of  work  ;  such  as  the  i]ualUj  of  the  tiortcs, 

'  the  t*at»  of  til*  road,  Ute  groater  or  less  declivity  of 
tlie  raili,  ukd  varioot  oAer  eircumstancn.  Mom 
exact  observations  or  cxpaiiueotl  an  UierefoW  »iat- 
iug  to  form  correct  nouoM  oft  thia  rabjceti  but  ia 
Lilt  t!iL.iri  time,  we  sliall  slate  such  fact*  m  have 
been  nonced  by  difftrtnt  observers.  The  most  ex- 
act experiments  were  made  by  Joseph  Wilkes,  Ett^. 
of  Meaaham  in  Derbjrsbirc.  The  result  is,  that  oi.c 
borae,  value  L.20,  od  a  railway  declining  at  the  rate 
of  one  fa«t  perptodicular  to  115  in  the  kagth  of 
t||0  wwl,  *'drav  91  GMTiages  or  waggons,  laden  with 
coals  aod  tUubw^NnoUDUikg  in  the  whole  to  35  tons, 
overcoming  the  vU  AiSili*  repeatedly  with  great 
ease."  This  performance  appears,  no  doubt,  eoor- 
raous;  but  was  evideuii^'  owing  not  so  much  to  the 
diminution  of  friction  by  the  raiUvay  as  to  the  great 
declivity ;  circumstances  whose  effect  must  bo  dis- 
tinguished in  order  to  obtain  any  general  rule  tbr 
foitm  works.  It  is  well  known  tliat,  on  any  inciin- 
«d  n»d  or  plane,  every  carriage  has  a  tendency  to 
dciMOd  of  imi£,  and  with  •  force  in  proportioa  to 
Its  own  weight,  exactly  u  the  he^t  of  .  the  plane  ia 
to  its  length.  In  tlie  abave  example,  therefore,  the 
Ljrrjage*,  independent  of  any  external  force  of 
tr.Lctuin,  would  have  been  urged  by  their  own  gravi- 
ty with  a  force  of  115th  of  their  weight,  and  equal, 
therefore,  to  680  lbs.  But  as  it  will  not  tn  :  i  t  j  .v  an 
estimate  to  assume  ISO  lbs.  as  tiie  working  draughtof  a 
horse,  beoce  the  waggons  would  descend  by  their  mere 
weight  aa  if  iImh  bad  beeo  df^ged  oo  •  letel  w»j 
by  at  least 'fiMurhonca.  If,  then,  to  Ihia  680  Ibe.  we 
add  150  for  the  action  of  the  hene«  tile  sum,  or  8S0 
lbs.  will  be  equal  to  the  power  necessary  to  overcome 
tbe  friction  and  inertia  of  the!<c  waggons,  and  which 
appears  by  division  to  amount  to  ,,'|th  of  their  whole 
weight;  so  that,  if  the  rail^vny  had  been  level,  the 
horse  would  only  Ume  drawn  64th  tons.  Carriage* 
00  an  ordiuary  road  require  I'glh  Of  -fgA  of  Ibeir 
actual  weight  (0  drew  then  aiofiB }  ae  Ibait  on  e 
railway,  die  caw  of  draught  ia  lix  tuaw  gNCter  than 
on  a  common  road.  The  aane  heme,  Mr  Willtet 
observes,  drew  up  the  acdivity  6ve  tona  with  ease. 
Hero  the  weight  of  the  waggoo,  or  iu  115th  part, 
would  act  against  the  horse,  wnich  would  not  only  have 
to  overcome  their  Irictiun  and  inertia.-, but  to  drag  also 
this  additional  load  upward*.  Uut  +  ^jy  of  5 
tons  =  216  lbs.,  the  force  of  traction,  which  was 
evideDtija  alraioed  effiwC  The  same  horse  drew 
ibre*  torn  opaoaediTityof  1  in  20.  Here  3^+3*9 
of  S  torn,  s  407  Ibc^a powtr  of  tiactiee  wbkh  firar 
horses  could  exert,  and  none  could  MHtdn  for  any 
length  of  time.  Tfie  other  experiments  of  Mr 
Wilkes  agree  aearly  with  the  above.  Mr  Outrum, 
Engineer,  observes,  that,  with  a  declivity  of  I  in 
108,  tbe  waggons  will  almost  descend  of  ihemseives, 
so  that  tho  horse  has  only  to  pull  a  little  at  his 
load.  This  would  malM  the  friction  and  inertia 
nearly  tigdl  «t  Ae  weight,  and  the  draught  of 
ft  hflno  umAj  6Ith  too*.  Mr  Telford  obtervee, 
that  In  a  railway,  with  a  declivity  of  1  in  98,  a 

horse  will  readily  take   d.-iwn    waggons  coiitaiinii^ 

from  12  to  1^  tuns,  and  bring  ba^k  the  s^me  with 
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four  tons  in  them.  The  total  load,  in  the  first  case,  IUal>»v 
would  be  about  18  Ions,  aod  in  the  second  B  tons.  || 
Here  the  waggons  being  urged  with  ^y<h  of  their  Kfnfw- 
weight ;  this  makes  the  friction  and  inertia  equal  , 
to  -jl^th  of  the  weight,  and  the  dnitigbt  of  a  horse  "'" 
on  a  level  way  only  4f  th  torn.  In  the  Troon  rail- 
way, the  declivity  is  about  1  in  f)«0;  and,  accordinj; 
to  Mr  \Vilson'«i  accour»t,  some  horses  take  down  two 
and  tome  three  waggons  each,  containing  [i3  cwt.  of 
coul,  and  weighing  itself  13  cwt.,  travelling  at  the 
rule  .It  three  miles  an  hour.  I  he  total  load  here 
may  be  averaged  at  1 15  cwt. ;  and,  tbe  vraggona  be- 
ing used  with  of  their  weight,  thia  nialiea  dw 
friction  and  inertia  JLtb  of  the  tecigh^  very  nearly 
equal  to  the  last.  We  have  been  ftvonred  by  Mr 
Grieve  with  the  following  particulars  rcgarJing  Sir 
John  Hope's  railway,  which  i.s  of  the  edge  kind.  It  is 
on  a  level;  and  one  hor.se  draws  five  loaded  waggons, 
each  couiiuning  30  cwi.  of  coals,  and  weighing,  un- 
loaded, 12  cwt.  equal  in  all  to  210  cwt.  or  10}  tons; 
travelling  at  the  rate  of  four  miles  an  hour,  deducting 
stoppages.  Hiis  makes  the  friction  ISOth  of  tbelOH. 
This  performance  ia  heyeod  any  that  we  have  yet 
■tated,  and  ifaowi  decidedly  the  ease  of  draught  of 
the  edge  rail.  Previous  to  the  foririRtion  of  (his  rail- 
way, it  required  eight  horses  for  the  work  which  is 
now  dune  with  one.  On  the  whole,  then,  it  may  be 
concluded,  (hat  on  a  level  trum  road,  making  allow- 
ance for  the  weight  of  the  waggon,  one  horse  will 
be  required  for  cvpry  four  tons  of  coals,  or  other 
articles  conveyed  ;  and  on  an  edgenOwqr,  one  hor»e 
will  be  required  for  eieij  aovtn  tOOi.  Oo  an  erdU 
nary  canal,  one  hone,  with  a  boat,  wOl  be  tafident 
for  every  SO  tons.  But  the  first  cost  of  a  canat  is 
three  or  four  times  greater  than  that  of  a  ruiln  uy  ; 
so  that,  in  some  cases,  it  may  become  a  question, 
wheUier  a  railway  might  not  be  adopted  with  ad- 
vantage. 

Oo  some  of  the  railways  near  Newcastle,  the  wag- 
fjoni  are  drawn  by  means  of  a  steam-engine  working 
M  n  wi^jgod  bj  itaelC  the  wheola  of  which  are  driven 
bjr  the  eofine,  and  acting  on.a  rack  fadd  nloeg  the 
niinp  unpal  fiMfward  both  the  engine  and  the  at- 
tached waggoot :  in  some  coses  the  wheels  of  the 
waggon  operate  without  rail  work,  by  the  mere  fric- 
tion between  them  and  the  railway.  'Ihe  Mcara- 
eogincs  employed  for  this  purpose  are  of  llie  high 
pressure  kind  ;  liiese  requiring  no  condensing  appara- 
tus. But  (his  application  of  steam  has  not  yet  ar- 
rived at  such  perfection  aa  to  liave  brought  it  into 
general  use.  (a.  R.  a.) 

RBFRACnON  (Ooviu).  See  Awmovu  to 
this  Volume. 

RE.N'FREWSHIRE,  a  county  in  Scotland,  lying  sn.iatioa 
between  55^  41'  and  55'  4>8'  north  latitude,  and  be-  -<nd  Bousd- 
twecn  1  l'>'aod4°53'  west  longitude ;  is  bounded  on  -">*•■ 
tbe  west  and  north  by  the  Frith  of  Clyde  (excepting 
that  a  small  tract  opposite  the  town  of  Renfrew  is 
situated  on  tbe  north  hank  of  the  Clyde),  and  it  has 
Lanarhriiire  on  4i0  oaat  and  Ayn^ire  on  the  south. 
From  eait  10  wm  it  wqimmIi  abent  Sfi  ^m,  and 
from  north  to  totnh  from  nine  to  IS ;  and  bte  an 
arcii  of  nearly  J !  I      ,ui'l-  miles,  or  154,18'-  l''r._'li::h 
acres.    It  coiuprciieads     ^arisheS)  betides  a  stnaU  uirijiMs. 


Digitized  by  Google 


41S  REN 

portiun  uf  lontc  others,  the  churehet  of  which  Rre 
situated  in  the  adjoining^  couiuius.  Two  of  the  pn- 
riabes,  Eaglcaham  aod  Cathcart,  belong  to  the 
*  presbytery  of  Glasgow,  and  the  other  nineteen  com- 
poM  the  prMbjriery  of  Paiilejr.  Netwithstaoding  ite 
«iod0i«te  exieot>  its  nMmmetitm  md  commerce 
(Wider  OBA  of  Um  mom  iai|Mrimi  in  Scmlnnd. 
Snrfteb  About  two*thMh  of  thb  dittriot,  comprinng  the 
western  and  south-eastern  kMcs,  are  hilly,  the  me- 
dium eleYatioti  biing  trDni  .500  to  600  feet;  Misty- 
law,  the  highest  hill,  is  about  l^+O  feet,  and  two 
Others  may  be  about  ]  ooo.  Tiiis  Uivision  is,  in  ge- 
aacal*  kept  in  pasture,  for  which  it  is  better  adapted, 
by  tbe  nature  of  itt  surface,  than  for  tilla^ ;  though, 
•t  ft  he>  a  free  light  soil,  which  readily  absorbs 
water,  it  is  seldom  injured  by  moieture.  Tbe  enhi- 
vated  land  lies  on  the  north  and  north-etst,  and  fai 
the  centre  of  the  county,  on  both  niJcg  of  the 
Black  Cart.  Of  thi«,  howeTer,  the  greater  part  is 
rot  level,  but  consists  of  low  (ietachcd  hille,  anionp 
which  there  is  a  good  deal  oi  natural  wood  in  the 
state  of  coppice,  and  many  winding  rivulets,  which 
give  wietj  to  tbe  Uadscape.  Maeb  of  this  tract 
ms  a  dose  sabeeil  of  smelt  sloaea  and  ooene  dey, 
almost  inp'-retrahle  to  water,  though  there  are  here 
many  Hat  holms  of  great  fertility.  It  is  only  between 
Paialey  and  the  Clyde  that  the  country  srnks  down 
to  a  plain,  the  extent  of  which  do«3i  not  exceed 
12,000  acres.  Here  the  soil  is  generally  a  deep 
lidi  loem,  of  a  dark  brown  colour,  soinetimci>  o(  the 
Mlure  of  what  is  called  cane  clay ;  and  much  of  it 
eeeets  to  liave  been  formed  by  the  d^oshion  of  ve- 
getable iiieald  flron  the  higher  grounds.  Moss  pre- 
vails io  the  first  and  lust  diviiiion^,  but  h  not  found 
in  the  second  or  middle  one,  where  the  soil  is  pretty 
uniform. 

c'liiDsic.  Like  the  other  western  counties  of  Scotland,  llen- 
frcwshire  has  a  moist  climate,  with  frequent  rains ; 
and  the  prevailing  wind  is  from  the  south-west.  At 
Largs,  a  village  in  Ayrshire,  near  the  western  ex- 
tremity of  this  county,  the  yearly  quantity  of  mOt  in 
ISO^and  1810,  was  38|  inches ;  at  Glasgow,  meet 
the  eastern  extremity,  for  30  fClli^  fltOU  1761  to 
1790,  it  WHS  'Z()-65  inches. 
Rfam  The  principal  rivers  arc  the  Clyde,  the  White 

Cart,  the  Black  Cart,  and  the  Gryfe.  The  first, 
wbidk  ooly  flows  along  dw  boundaries  of  this 
000119,  is  bj  ftr  the  neat  coaeiderBble  aod  inu 
portant.  The  White  Girt,  nhieh  rises  in  l4aink> 
shire,  enters  Renfrewshire  from  the  south ;  and, 
flowing  west  towards  Paisley,  and  then  north,  re- 
ceives the  united  streams  of  the  Black  Cart  and  the 
Gryfe  at  Inchinnan,  and  joins  the  Clyde  about  six 
miles  below  (ilangow.  By  means  of  a  short  cut,  a 
little  above  Inchinnan,  the  Wliite  Cart  has  been 
rendered  navigable  from  Paisley  to  the  Clyde. 
The  Bkcic  Ctrt  from  tbe  iwititiwestr  end  the  G^Tft 
ftoen  the  west,  tneet  at  WalUnilMHr,  aboat  two 
miles  above  their  confluence  with  the  White  Cart. 
These  slrenms  arc  chiefly  deserving  of  notice  for 
their  being  employed  in  giving  motion  to  the  cotton 
Mid  other  mills  seated  along  their  course.  Several 
and  smaller  ones  have  been  applied  in  the 
in  varioas  pacta  flf  the  cotmqr  eteMj 
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supply  of  water  hemg  secured  by  means  of  reser-  Rtn<h*. 
voirs,  some  of  which  arc  of  the  si^e  nad  ujip(.'aT;irjcc 
of  con«iderable  lakes ;  or  by  enlarging  the  natural  ""^^""^ 
lakes  themselves,  of  which  there  are  many.  Ofl 
these  last,  -Castlesemple  loch,  in  tiie  liiMie  of  Mie 
southern  bonndaij)  froB  iilieoes  the  ttmk  Ont 
takes  ito  rise,  aMadhw  ««ir  ahevt  no  aflici,  is  tbe 
most  coBsidenble.  These  snwane  and  lelceralMitnd 
in  the  usual  kinds  of  fish  -,  but  the  salmon  fisbeiy 
on  the  Clyde,  &o  far  as  it  belongs  to  this  county,  ■ 
not  of  great  value,  seMoB  wibt&ng  m  not  i  ' 
than  L.  200  a-year. 

The  mineraia  of  this  county  are  of  great 
portauce,  oonstitottof  tbe  esain  eowoe  of  its  bmwm 
facturee  and  cennetce  t  btt  ««  can  only  ad?ert-t» 
theea  mj  generally*  Coel,  iimestone,  and  sand< 
etone,  ere  irroaght  at  Meilston,  one  of  the  parishes 
of  the  1  i'ly  diistrict ;  and  both  coal  and  lime  have 
been  fbiiiid  iii  the  flat  district  near  Renfrew;  but  it 
is  in  the  middle  division  tliat  mines  are  wrought  to 
the  greatest  extent.  Of  coal  there  are  generally 
about  12  different  works  carried  on  ;  of  which  the 
most  esiODsive  and  valuable  are  at  Poinadie,  on  tbe 
Borth-eaat  baundary,  at  Huriet,  thive  mflee  aoulb* 
east  ihm  Paisley,  and  at  Qoareltown,  south-east 
fl-om  the  Bridge  of  Johnston,  on  the  Black  Cart, 
near  the  centre  of  the  county.  Tbe  coal  at  this 
latter  place  consi»ts  of  Ave  condguous  strata ;  tbe 
th  cknesB  of  the  whole,  measured  at  right  angles 
to  their  surtace,  is  upwards  of  50  feet ;  but  as,  in 
some  places,  the  seam  forms  a  considerable  angle 
with  the  boriaon,  tbe  thidoieas  of  ibewliola  bi  ihm 
places,  raeasnied  vertfoolly,  is  tboM  15  flktfioais. 
In  consequence  of  this  great  depth,  it  is  wrr  <  c>fit  in 
floors  or  storeys.  Limestone  abounds  in  various 
parts,  and  is  commonly  wrought  at  eight  different 
quarries,  ironstooe  in  beds  and  balls  is  very  gene> 
rally  diffused  throughout  this  middle  division  of  the 
ooanty.  Considerable  quantities  of  Pjrites  are  fbiud 
bi  tbe  stratum  of  coal  at  Hurlct  ana  HouadUH,  and 
MKnlaetared  into  tul^ate  of  iron  or  green  vitriol. 
Alum  is  obtained  at  Huriet,  from  the  decomposed 
schistus,  which  forms  one  of  the  strata  of  its  coel 
mines.  Excellent  freestone,  lying  near  the  surfiMe, 
is  wruughl  near  Paisley  and  at  other  places. 

The  valuation  of  the  lands  of  itenfrewshire 
L-  69,172,  is.  Scots ;  but  m  1811  the  real  rent  ( 
kods  was  L.  1S7.068,  ISs.  9d.  and  of  ibe  bonaas^ 
L.  106,S38, 7s.  «d.  S«erlbig.  In  179S  tbe  tsM  rent 
was  only  about  L.  67,000,  so  that  tt  must  have  cei^r 
ly  doubled  in  fifU»en  or  sixteen  years.    The  land.£»UM. 
ed  property  in  181 1  was  divided  into  328  estates;  of 
which  300  were  under  the  valuation  of  L.  500  Scots, 
and  only  six  above  L.  2000  ScoU.   Nearly  half  the 
valuation  belonged  to  estates  held  under  entail,  and 
by  corporations,  which  were  not,  therefin«,  diowed 
10  Iw  brai^riit  Id  maikat*   The  number  of  free- 
boMcfS  eotiued  to  vote  in  the  election  of  a  member 
for  the  county  nas  77;  hut  it  appears  that  more 
than  half  this  number  voted  on  rights  of  superiority 
only,  and  not  as  owners  of  estates.    There  are  about 
SO  seats  of  noblemen  and  gentlemen,  besides  villas 
belonging  to  merchants  and  tradesmen.   Tbe  county 
k  wcfi  cofated  with  woods  and  phalaliona.  Hue 
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e»pM-«oad«i  whidi  an  cat  mrj  80  ycaro,  aaed  to 
bring  fraa  L.9Sto  loMaa  acre. 

BjBsfrcw*h!rc  don  not  rank  high  as  an  vgrieultiini 
'dntrlct.    Farms  are  generally  (mall,  neldom  excrad* 

ing  100  acres  on  the  arable  lanJ,  and  400  or  500 
acrM  on  the  hill* ;  and  llie  liousc*  and  other  accum- 
modiuiona  of  the  farmera  are  prop<)rtlon!i;iy  inferior 
to  those  of  their  brethren  in  moat  other  pdrts  of  the 
lovlanda  of  Scotland.  The  average  rent  per  Enpliih 
mm,  ia  1811,  would  be  about  151^  nrjiiig  from  2*. 
or  Sti  to  L.  4  or  L.  5 ;  partly  owing  lo  litiMtion,  but 
mlU  miH9  to  the  dilwent  direct  it  thi  BRtwnl  (er* 
tRNif  «ir  iha  MoSL  Gatden  groundt  |et  at  IWmi  L.  8 
to  L- 10,  and,  in  one  initance  near  Qreenecki  a*  higb 
as  L.  to  the  Engliah  acre.  The  Universitj  of  Glas- 
gow 1  3ve  'iglit  to  tlie  tithes  of  several  parishes  near 
tiiat  city,  lor  which  they  receive,  in  some  insianci'S, 
BO  more  than  it.  per  Scots  acre,  and  in  no  case 
Aore  thaa  15»-  The  moat  commoD  period  of  lea»e« 
Jtati^ « ia odwr parti  of  Scotland,  it  19 years;  but 
Mtojr  iM  Mm  ahmter,  though,  ia  that  caw,  it  ia  tb« 
fmikm  to  aitar  fato  •  new  lew,  two  or  three  ;taft 
before  the  oh)  one  expires.  About  two-ttirdt  of  the 
arable  land  is  almost  always  in  grass,  on  wbldl  the 
•lock  chittly  kept  is  cows,  whose  Jnilk  is  made  Into 
batter.  There  are  few  cheese  dairies.  The  rotation 
of  crops  is  in  many  instances  objectionable,  two  or 
more  corn  crops  being  taken  vucceitsivf:!y ;  clover  acid 
rye-grass  are  sown  only  for  hay  ;  and  turnips,  even 
upon  the  most  suitable  soils,  are  in  very  limited  cul- 
tivation. A  flock  of  Merino  sheep,  consisting  of 
•bottt  1000  or  ISOO,  of  the  pure  Paolar  breed,  wa« 
■ant  iato  thb  eeaal^  to  1810,  by  Colonel  Domiie  of 
Paisley,  who  was  then  in  Spain,  some  of  which  are 
still  to  be  found  cn  the  fiirms  of  the  proprietors.  In 
other  rc>;,iiji  :  the  rural  economy  of  Uenfrewsbire 
presents  nothing  particularly  worthy  of  notice- 
It  is  by  its  manufactures  and  commerce  that  this 
diatrict  has  been  long  diniaeaisbed.  Among  its  ma- 
aafitotNTes  are  cordage  and  nil-cloth,  »hip-butldiog, 
and  8ugar>bdUng,  at  Oivaiiadt  and  Poit'Olaigoir, 
nidi  a  variMj  df  oAete  aHberdhmta  to  Hmvt  bnt 
Paisley  and  its  environs  have  I<>ng  been  the  seat  of 
its  principal  establishments.  Tlic  linen  manuruclure, 
in  various  (brms,  was  carried  on  here  more  than  >i 
century  ago,  and  continued  to  extend  till  superseded 
by  that  of  cotton,  about  theyo.nr  17f>0.  This  last  is  now 
by  far  the  most  extensive  manufacture  in  the  connly; 
and  ia  cmidacied  in  all  ita  various  branches,  from 
the  ^iaoing  of  tho  jam  to  the  finiddog  <if  the  finett 
fcncygeeda.  Iaf8lO,iheeottW7anieo1d«aaaM 
to  amount  to  L.6S0/XK);  and  the  capital  enpleyed 
in  the  baildings  and  machinery  of  the  Biillt  was 
estimated  at  L. 900,000.  Ab  ut  7ri'0  looms  were 
tben  employed  in  the  weaving  oi  inuslin*,  bwide*  500 
which  were  wrought  by  steam,  and  produced  coarse 
to  the  value  of  L,  1  £5,000  yearly.  Paisley 
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wm  lewdlaltMnlahed  fbr  Haailk  Manufacture,  which 
ia  nevwaniidMiblej 


and  that  of  thread,  theqg^ 
attH  exteniive,  b  said  to  be  on  the  dedlaoi.  84ap< 

ouiking,  tantit>nr>r;,  distilleries,  breweries,  and  fonn* 
denes,  with  a  great  many  bieachfields  and  print* 
field*,  furoiili  ewplcyart  in  a  large  portie*  oT  the 
inhabitant*. 


The  principal  towns  are  Paiilejr,  Greenock,  and  ncnf»<«. 
Fort-Glasgow.   (See  tbeie  Artidea  in  the  £Kcyc/o- 
ftatia,)  It  ii  at  theie  townt,  or  rather  ai  the  two  j 
laat,  tint  the  foreign  and  coasting  trade  of  the  eoun* 

ty,  and  the  principal  fore ij^n  trade  of  Scotland,  is 
carried  on.  Greenock  and  ['ort-GlasgOvv-  have  an 
extensive  traile  «ith  America  and  the  West  JnriicF, 
Ireland,  rnd  ihe  \it'st  ot'  England;  and  coaslnisc, 
and,  by  mciii?  rf  il.e  I-i  rili  and  Clyde  Canal,  with 
every  part  cf  Scotland.  Tlie  canal  proposed  to  be 
carried  from  Glasgow  t<^Ardroaan,  through  Paislejr 
and  Johntooe,  has  bean  executed  aa  far  a  b  John- 
atone,  eleren  nilea  Iron  Glasgow  1  and  pni^sing 
through  acTcral  populous  parts  of  Renfrewshire,  af- 
fords  great  accommodation  to  the  trade  between 
Piilslcy  nnd  fJlasfiow.  The  herring  and  whale  fish- 
cries  were  ouce  prosecuted  to  u  greater  extent  than 
at  present,  though  the  former  is  still  considerable! 
and  the  merchants  of  Greenock  are  extensively  en- 
gaged in  the  Newfoundland  and  Nova  Scotia  fuh- 
criea.  Aa  Renfrewshire  docs  not  raise  enough  of 
grate  for  ita  consumption,  a  good  deal  of  eem  h 
moMj  imported  fton  Irefand  and  Onada,  aa  wdl 
W  coaatwiie.  The  other  import*  are  the  raw  mate- 
rials  of  its  manufactures,  and  the  commodities  re- 
quired for  the  consumption  oi'  its  iuhabilaiits  ;  and 
its  exports,  the  produce  of  its  manufocturcs,  mines, 
and  fisheries,  and  of  its  import  trade  from  America 
and  the  West  Indies. 

Notwithstanding  the  extensive  manufacture  of  Pook 
this  county,  the  great  fluctuation  in  the  wagea  of 
labour,  and  ila  dense  population,  which,  in  IVlt, 
wM  at  die  nte  of  S8  »  per  square  mile,  there  are 
regular  a??escmor;t«  for  the  poor  only  in  two  or  three 
parishes.  In  the  rest  of  the  cnunty,  the  poor  are 
supplied  by  voluntary  contributions,  aided  by  as»eM* 
ments  imposed  when  circumstances  require  Uieoi. 

The  county  sends  one  member  to  Parliament;  and  n*pnr»oiHB« 
its  only  roynl  burgh,  Renfrew,  a  place  containing'*""' 
about  16('()  inhabitants,  joins  with  Glasgow,  Ruthcr- 

S'ei^  and  Dumbarton,  in  the  election  another  for 
e  Beotdrii  burghs.  Paisley  and  Greeooclfc,  net* 
withstanding  their  wealth  and  population,  have  no 
vote.  The  Sheriff  Court  is  now  held  at  Paisley;  yet 
Renfrew  is  stid  considered  the  county  town,  where 
the  quarter  ses-iuns  are  held,  the  head  courts,  and 
the  meetings  of  the  freehoMera  fbr  tlie  ehetiott  «f 
members  of  Psriiament. 

The  population  in  I754wu  only  S6,645;  in  1801 
it  aanounted  to  78,056;  in  Ull  it  wu9S,596;  to 
whieb,  if  diere  be  added  the  tifindier  of  re^tmd 
aeemen,  about  5000,  and  of  men  serving  in  the 
navy,  army,  and  militia  at  the  latter  period,  it  would 
appear  that  it  had  quadrupled  within  ,57  years,  a  rate 
of  increase  unexampled  in  any  other  county  of  Scot- 
land. In  1821  it  was  n2,'l75 ;  of  which  5l,17S 
were  males,  and  (»0,<lf>7  were  females.  The Jamiliet 
employed  in  agriculture  were  2785}  fit  trade  and 
naaoiactnrta,  15,780;  in  other  ocomation*  of 
rious  irindi^  MTS.  the  inereaae  of  the  peptdatien 
ftom  1911  to  im  wia  IftffTgi 

See  the  general  works  quoted  under  the  Amier 
Scottish  counties,  and  Wilson's  Gentni  f (Mr  «f  lit 
jtgricuiture,  4tr.  Henfrentkire. 
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Koinie.  IIENNIE  (Joii.v,  F.R.S.)i  Mechmnkt,  Architect, 
*>^VM^ and  Civil  Engineer, was  born  on  the  7th  June  1761r*t 
Pbanta«sie,  in  the  parish  of  Preitonkirk,  in  the  county 
«f  East  Loihian.  His  father,  a  liiglily  respec  tabic  tar- 
BMT^died  in  17G6,  leaving  •  widow  and  nine  children, 
of  whom  John  was  tlM  fOODgcsl.  The  iirat  rudi- 
meou  of  hi*  education  were  acquired  at  tiie  village 
at^oot;  and  as  ft  frequently  happens,  that  some 
trifling  circumstance  in  early  life  gi*es  a  bent  to  the 
pursuits,  and  fixes  the  destinies,  of  the  future  tnan, 
so  it  fared  with  young  Reonii  Tli  i  ii  n  1  wjh 
situated  on  the  opposite  side  of  a  brook,  over  winch 
it  Iras  necessary  to  pass  by  meatu  of  a  rustic  bridge 
of  •tapping'atoaet ;  but  when  the  freshes  were  out, 
tba  only  wtemattva  of  crossing  tlie  stream  was  by 
means  of  a  boat,  which  was  ke^  aft  llw  workdMp  oif 
.  Mr  Andrew  MeiUe,  an  ingenioiH  mechanic,  well 
known  in  Scollaiiil  ii>i  liie  inventor  Li'';lir  tliri'.hhin.L'- 
machine,  and  many  improvcmenu  hi  a^ji  .ijnltiirLiI 
iroplcmcntf.  In  passing  thr m^h  this  w  rlviMi  Dri, 
which  stood  on  his  fismilj  property,  young  Kennie  s 
attention  was  forciblj  dnmnn  to  the  various  opera- 
tiona  that  wen  ia  pnwrawt  and  a  great  part  of  his 
Maura  aad  holiday-tuM  ma  passed  therein.  Tba 
sons  of  Mr  Meikle,  and  the  workaieo,  aeeing  tba 
delight  which  be  appeared  to  uko  in  exanuning 
their  labours,  were  in  the  hnlsit  cf  indulging  him 
wait  iheir  tools,  and  showing  hini  their  various  u^es. 
His  evenings  were  chiefly  employed  in  imitating 
those  models  which  had  paiticularhr  attracted  bis 
attention  in  the  workdwp ;  wd  Ik  w  known  in  the 
tnulj,  that,  at  Uule  aioN  iluui  tan  yaan  of  aga,  ha 
had  temlracted  tba  nodel  of  a  «indadll>  a  pila. 
engine,  and  a  steam-engine.  That  of  tba  pih^n« 
gine  is  still  in  existence,  and  ia  aaid  to  be  reaark- 
ablv  well  made. 

Having  continued  at  Preston  school  till  twelve  years 
of  af!0,  lie  had  a  quarrel  about  that  time  with  his 
achooiouster,  wiiom  tie  deemed  incompetent  to  give 
him  further  instruction,  and  therefore  entreated  that 
banaigbt  bapefouucd  toloaTaihaaebool.  Buthta 
acUve  mind  became  reatlcaa i  ftriha  iitt  tiaw  ba 
felt  the  hnura  hung  heavily  on  his  hands;  and  having 
«;:i.prt^ud  a  wish  to  be  placed  under  his  friend  Mr 
Meikle,  be  employed  bitnscif  with  this  ingenious 
mechanic  for  about  two  years:  but  his  mind  ex- 
panding with  his  growth,  be  began  to  feel  that  the 
progreia  of  hia  intellectual  faculties  was  likely  to  he 
NMldad  if  a  constant  apphcation  to  manual  labour. 
Ba  tbmfoa  a»  laagib  daMnaiaad  to  olaoa  bim- 
adf  under  the  tuitton  of  Mr  Gibion,  an  able  teacher 

of  mr.t^cmat;"5  at  nuiib:ir  ;  where  he  soon  distiti- 
guuJiCti  liiuiicil  lii  i>o  particular  &  uiuuiicr,  dial  .Mr 
David  Loch,  General  Inspector  of  the  Fisheries  in 
Scotland^  in  daicribing  a  visit  which  he  paid  to 
liha  aohooi  at  Dunbar  in  -ITTS*  notioaa  the  great 
gnfldnGgrdiapbqradbjjoaBg  Eaoalat  piapiia^riBf 
ibataiaadiaMBitBatiM  bawoald  |Nr«««  an  maar 
lahiieounttj.*  Fron  «biB  adwalt  ia  ka  Oan  tm 
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yean,  he  Tetoraed  to  Mr  Meikle,  with  a  mind  well  Bta^ 

stored  with  every  branch  nl"  m  i ilu mat i and  phy.  '^^/»^ 

tical  science  winch   Mr  (jiL)tion  could  teach  bim« 

About  this  time,  Mr  Gibson  being  appointed  BMalar 

to  the  public  aoulemy  of  Forth,  be  eamoatljr  i«oo» 

mended  youag  Baoala  to  anoceed  him  at  ITiiahaii 

But  hia  viawa  ware  of  s  mora  aqririqg  cait.  Ju  m 

mMtf  of  fhvoor,  ba  uadartoolt  the 

the  school  for  about  six  weeks,  when  he  returned  co 

his  family,  ocea*ionally  visiting  and  as»i*tiDg  lii* 

irierd  Mr  Meikle,  but  raottiy  improving  himself  in 

drawing  and  making  models  uf  machinery.  Hia 

first  essay  in  practical  mechaaics  was  the  repamng 

of  a  cora>auU  in  hia  oativa  viUaga;  aad  ho  ataatad 

two  «v  tbiaa  otbaia,  bafova  ba  waa  algbiaao  ymm  of 

Rcaolved,  however,  that  dwN  aMdmnical 

p.itinr.s  ?!ioirlrl  not  interfere  with  hia  studies,  he  laid 
111-,  plkios  £0  that  he  «hould  be  able  to  proceed  occa* 
Monally  to  Edinburgh,  with  a  view  of  iroproviri^  him* 
self  in  physical  science.  He  there  attended  tba 
leclurei  of  I'toCmon  iiobtsoo  and  Black,  and  fona- 
ed  that  acquaiataooo  with  the  former  mt  Ibaaa 
gentlemen,  whicb  arai  gradually  talmd  mla  flimd 
abuH  Mid  wUeb,  yaibaiMh  may  ho  said  to  have 
kJd  tbo  fimn^tioB  of  his  fatute  fortune ;  for  by  hira 
he  was  introduced  to  Messrs  Bolton  sind  Watt  of 
Soho  near  Uirmingham.  With  these  gentlemen  he  ro> 
moined  but  a  few  months,  for  the  purpose  of  receiving  • 
explanations  respecting  the  plan  of  tiie  Atbion  MiUi^ 
then  erecting,  tlie  machinery  of  which  he  sihuiIdi 
taadad.  Thia  exactly  auitod  hia  tiewa,  ibr»  consdooa 
of  bii  owa  pairanj  badaaaMdtfaaCa^  llw  proper 
theatre  to  uj  ibairairaBgth,  and  iaiUibawwMl 
mistaken. 

In  proceeding  from  Edinljurgh  to  Soho,  he  had 
taken  the  route  by  Carlisle,  Lancaster,  Livwpooia 
and  Manchester,  for  the  purpose  of  visiting  the  difc 
ferent  miiia  aod  public  wcaka  in  thoae  gieai  eOB* 
merdal  and  mWWlbetariBg  lowos  ;  and  the  rmaaAa 
vbieh  ba  nuda  an  iba  wMg/t  tban  boildbg  over 
tba  lane  at  Laneatler,  on  (he  decka  at  Liver* 

pool,  and  more  iinrTh-uIarly  on  iLl-  ririd^^ewater 
canal,  are  diislingu.sned  by  un.Mt  .Hupacjlv.  ajid  wt  ro 
of  essential  use  to  him  atierwunij.  Un  leaving 
Soho,  be  again  made  a  tour  through  the  mamiAe* 
luring  districM  af  iMdn,  SbafiaM,  PaHmba^  mi 
Newcastle. 

For  some  time  after  he  wai  ititlod  ni  Laadaa^ 
Iba  AlUoB  Miila,  af  which  Bolton  and  Watt  and 
MrWyatt  ware  the  projectors  and  leading  pro> 

prietors,  and  who  engaged  him  it<  FUjiurinteDd  the 
ejtfc>iuon  of  '.lie  mill-work,  cccupied  a  great  share 
of  his  atterition.  Mr  Wart,  in  hi*  Notet  to  Pro* 
feasor  Kobison's  Acxoutti  the  Steam- Engine, 
says.  That,  "  in  the  coostraction  of  the  .  rnilU 
vork  aad  aaebiaaiy,  tbcj  dotitad  mm  fahaMn 
iariitaaaa  Aaaa  Aat  aUa  aaadi^eHn  wd*» 
giww  Mr  Jobs  Banaii^  ihaa  ^  aMaring  into 
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baiioiBM,  who  SMiMed  b  plwing  them,  and  under 
'mbom  diraclkB  thw  WSM  aKMHitad."    He  aUo 
Myt,  thu  th«  nMbSiny,         «Md  to  tie  made 

of  wood,  waa  here  nude  of  cuUiron,  in  improved 
fonns,  and  ihinJca  that  thia  was  the  comnMneenicnl 
of  that  syttem  of  mill-work  which  has  prnvcd  so  hc- 
oeiicial  to  this  country.  In  fact,  Renniu's  p.iills  aru 
the  moat  perfect  cpccicK  ui  nicciiainjiui  in  thut  way 
that  esiat,  diatinguiahed  by  a  preciaioo  of  muvement, 
■ii  •  hermony  and  proportioo  of  perta  that  nuw 
mnm  m  aodeU  tbroughoiit  the  empjie.  Hia  water- 
■rilb  «M  M  eecufiicly  ealeaieted,  UMfe  eveiy  pMiel* 
of  water  iae  Actively  enplo]ped,eBd  none  or  it  tali 
■a  iQ  the  comnon  n>«le  of  ednat^eUng  witernrheek 
There  is  reason  to  believe  that  the  difficulties  which 
occurred  at  the  Albion  Mills  with  regard  to  tiic  vbb 
and  t^ow  of  the  lidea,  and  which  required  all  the  in- 
genuity  of  that  extraordinary  geniua  Mr  Watt,  first 
led  Mr  Renrie  to  the  study  m  that  branch  of  cifii 
eogineeriog  eoaoected  with  hydraoKiia  and  bydrody* 
MBta,  and  in  which  he  soon  became  so  celebrated,  as 
to  hum  no  rival  after  tlie  death  of  Staeatoo,  in  wboM 
alepa,  be  alweya  naed  to  say,  he  was  proud  to  Ibtloir. 

Our  limited  space  will  not  permit  us  to  enter  upon 
even  an  enumeration  of  all  his  great  works,  much 
less  to  give  any  detailed  account  of  them;  we  must 
therefore  content  ourselves  by  mentioning  some  of 
the  most  important  designs  and  undertakings  in  his 
tbredUd  capacity  of  mechanist,  architect,  and  civil 
m^mmt  wm  brancbea  of  art  ao  inriuwieljr  blind- 
ad,  aa  aeafcely  to  adait  af  naapaiallwB 

completion  of  the  Albies  Ualb,  in  1786  or  1787, 
Mr  Rennie't  reputation  was  so  firmly  esublished 
in  every  thing  connected  with  raill-work,  that  he 
found  himself  in  a  very  extensive  line  of  businest. 
To  him  the  planters  of  Jamaica  and  of  the  other 
West  India  islands  applied  for  their  av^gar-mills, 
which  he  conatructcd  In  a  manner  ao  aiyerior  to 
the  eld  oaea»  tbtt  bo  aMo  ebtainod  obiMet  a  aiaae- 
paly  of  ilwto  aKpemlv  ewtta.  Tbe  paarteuniil  al 
Taabridge,  the  great  floar-miU  at  Wandawortb,  ae> 
eani  aaw-miUs,  the  nadiinery  for  varieiu  brewerica 
and  datillorics,  were  moatly  of  his  manufacture  ;  and 
•berever  hi*  machinery  was  required  to  be  impelled 
by  steam,  the  incomparable  engines  of  his  friends 
Messrs  Bolton  and  Watt  aupphed  the  moving  power ; 
but,  contrary  to  what  haa  been  stated  in  some  of  the 
~  lie  jeoriMk,  Im  never  iiad  the  least  coneen  ia 
CeamalMtsar  adviaing  any  one  put  er 
anfeaHHaM^BiM.  Ha  aba  coawnob. 
<ri  fbow  beantMbl  fpeeinieiie  of  aiaehloery,  tha  rati- 
in^  and  triturating  mills  at  the  Mint  on  Tower- 
Udl,  to  which  Bolton  and  Watt's  engines  give  nio- 
deo ;  and,  at  the  time  of  hia  death,  he  was  engaged 
la  tlw  conatmctioD  of  a  roUing-mili,  and  aunilar  ma- 
ebinary,  for  the  intended  mint  at  Calcutta. 

Aa  a  bold  and  tngenioiia  piece  of  oediantaai, 
wUeb  may  be  eonaidered  aa  dirtanct  from  poaitive 
arahiteetwei  dieia  !■  aotliing  in  Europe  that  eaa 
bear  a  eompariien  wkh  iSh  Souihwaric  Bridge.  The 
three  immente  arches,  the  centre  one  of  240,  and 
each  aide  arch  of  210  feet  span,  constat  entirely  of 
masses  of  cast-iron,  of  <  '  ~ 
vou  VI.  tAMX  u* 
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)  larae  principle  as  a  aimilar  b' 
I  a  oumod  of  oaapliqriaglran« 
evenochta  ' 


MDx  fbr  the  dewn  of  a  caM^nm  bridge 
HiMn  atar  tha  itoar  Gooaitar  atLadtaow,  i 
dcahv  of  the  Nabob  Tisier  of  Oode.  It  coi 


pot  together,  on  Uie  larae 
brie  of  liawa  • 

wbidi  aiwba  floaiUarad  tofbm  a  aev  epocina  tba 
VimMf  of  bridge  building.  Varioua  ainister  pre- 
dlet Urns  were  entertained  against  this  b'ght  and  beau- 
tiful bridge,  which  was  to  be  rent  in  pieces  by  the 
expansive  power  of  the  first  siitncner's  heat,  or,  if 
it  escsped  that,  by  tiie  contraction  of  the  i\ttt  win- 
ter's cold ;  but  it  has  stood  the  test  of  many  win- 
ters and  tOBawn^  and  apprara  not  to  feel  either. 
Mr  Aeoaie  was  applied  to  bjr  the  Eait  India  Coot* 

' '    to  ba 
at  tha 
consisted 

of  three  arches  of  cast-iron,  the  centre  arch  nine- 
ty, and  each  of  the  other  arches  eighty  feet  span. 
The  arches  wt-re  ca<t,  and  a  superintending  cn« 
gineer  sent  out  with  them,  but  on  their  arrival  tha 
Nabob,  in  one  of  those  momentt  of  eaptka  to  which 
eaatctn  daipoia^  avaa  ia  their  lanefaty,  ata 
lieM»  ainBiiail  MaalaJ,  and  would  aet  aibwilto 
bapaitfi. 

Beem^  e«  on  AnJUUet, — Aa  there  are  lev 

parta  of  civil  engineering  that  do  not  occaaionally 
require  the  aid  of  architecture,  Rennie,  at  a  very 
early  stage  of  his  progress,  was  called  upon  for  a 
display  of  his  kkill  m  this  line.  Among  his  first  un- 
dertakings in  eitLtr  ime  was  that  of  the  Liucuster 
Canal,  which  presented  otany  difficulties,  and,  among 
othem,  thaitor  cacijriBg  it  Iqraa  aquoduet  over  tba 
Luaob  10  aa  not  to  jaMiapt  the  aariiplioB  of  tht 
river.  Beiiig  oaa  ef  the  lniiM  ftbrlea  of  ill  kiad 
in  Europe,  and  of  a  pleaabg  design,  It  is  an  object 
tlukt  arrests  the  attention  of  strangers,  and  is  very 
generally  admired.  The  bridges  of  Leeds,  Mussel- 
burgh, Kelso,  Newton-Stewart,  Bofton,  New  Gallo* 
way,  Biid  a  multitude  of  others,  attest  the  architec- 
tural itkill,  the  solidity,  and,  we  may  add,  the  good 
taste  of  Kennie ;  whilst  a  thousand  aualler  ones,  with 


tbe  various  locks,  whatf-waUsy  qoM^  enhoi 
ifpertaining  to  canals,  rtven^  and  unboara  b  every 
part  of  tl»  United  Kingdom,  are  so  many  proofii  m 
his  dlveraiSed  talent,  and  his  skill  in  adapting  ilie 

means  to  the  end.  Tlie  Brtakwater  in  Plymouth 
Sound  can  scarcely  be  culleii  an  architectural  work, 
but  it  \»  constructed  on  true  hydrodynamic  prin- 
ciples, and  so  gigantic  in  its  dimensions,  and  cy- 
dopeao  iO'ita  structure,  as  equally  to  defy  the  force 
of  the  waves  and  the  ravagea  of  time.  To  Mr  Whid- 
by,  who  haa  zesloiuly  superintended  the  execution 
«f  thia  inuBorlal  weri^  aair  near  ito 
tbe  Ughott  praba  ii  alto  aet  « 
finally  deteniiaad  on  vithoat  hia  adviee  aod 

ance. 

But  the  architectural  wi.rk  which,  above  all  otbeie,. 
will  immortalize  the  name  of  ICeooie,  is  the  Water- 
loo Bridge,  a  structure  which  even  foreigners  admit 
haa  no  parallel  in  Europe  (and  if  not  in  Europe, 
oartainlly  not  in  the  whole  world)  for  its  magnitude, 
llsbaan^jaadte  aoUdity.  Thatalabiieoftbi^iai- 
Bwnihy,  peaaaauof  a  atratght  hotiaaailal  Haa*  elreleb* 
ing  over  nine  large  arches,  shmild  mUt  have  altered 
more  than  a  few  inches,  not  fivi^  b  aay  one  part, 
line,  ia  an  faHtaaca  af  r 
•  S» 
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fUanis.  MUd'tty  utterly  unknown,  and  •Imost  incredible ;  • 
but  all  Ucnnie's  work*  have  been  constructed  for 
posterity;  iw  made  pothing  (light;  nor  would  he 
L-ng-igc  in  waj  ■adcrtakhig  where,  froB  m  ill-judg- 
iug  economy,  a  suflicienojr  of  fvmdt  «it  not  totth- 
coming  to  tneet  his  viowt. 

Anotlicr  work,  from  a  design  of  hi«,  is  now  likely 
to  be  carried  into  execution,  lo  which  fur  gome  years 
past  lie  had  pivcn  Ins  ntttntion.  It  is  tl>st  ot  i\  new 
Stone  bridge  ever  the  T»atne*,  lo  replace  that  dis- 
grace td  the  present  age,  the  enisling  London  Bridge. 
Hit  dmigo,  which  bit  bMn  selected  by  a  Committee 
of  tho  Howe  of  ConniioM  out  of  at  least  thirty  that 
were  offered,  consists  ofa  granite  bridgeof  ftveorehoa* 
the  centre  one  of  150  teet  span,  which  will  bd  tho 
largest  stone  arch  in  the  world  conslriictcil  in  mo- 
dern times.  The  execution  oFlhis  work  will  form  a 
remarkable  feature  in  ihc  future  history  of  the  capi- 
tal, for,  of  tlie  five  bridges  which  bestride  the 
Thanes  witbitt  tbe  predmU  of  Londoo,  three  of 
tiMo.  and  thom  faejrood  cofligwitoD  the  nwit  mi^ 
alfioant,  will  havo  been  boUt  firom  the  deiigaa  of  one 
man  record  which  will  throw  S  lilMre  On  the 
name  of  Rennie,  and  b«  r«ad  with  ftfeeliDg  of  prid* 
by  every,  etco  the  nMt  diicnl,  tnaOi  of  tho  fit- 
mi  ly. 

Thirdly,  at  a  Civil  Engineer. — The  first  great 
•ttompt  in  this  line  of  his  profession  was  the  survey 
nd  ttMCution  of  the  Crinan  Canal,  a  work  remark* 
iUe  for  the  multitude  of  prucUcal  difficalUes  ibet 
'  oceurred  throughout  the  whole  of  Urn  bold  wider* 

taking  ;  it  being  necessary  in  many  places  to  cat 
doirn  through  solid  rock,  to  the  depth  of  sixty  feet; 
and  it  is  raliicr  rcmarkfible,  that  liie  second  under- 
taking, llio  Lancaster  Canal,  was  ulso  replete  with 
diSicultiet,  and  called  for  the  exercise  of  his  skill  as 
an  architect,  as  we  have  seen  in  noticing  tliu  aque- 
duct orer  tbo  Lune.  But  these  two  works  establish- 
ed hi*  reputathia  ai  a  cifil  eogiaeer,  aiwl  hie  opinion 
end  anistance  were  required  fron  an  quarter*.  Hb 
faculties  were  now  called  into  full  piny,  nnJ  they  ex- 
panded with  the  demands  uiude  upon  them.  'I'he 
rage  lor  canals  had  pervaded  every  i^art  of  the  kiofj- 
doni,  and  scarcely  any  of  these  useful  meant  of  con- 
veyance and  communication  was  thought  of  without 
a  prvriou*  consttltation  with  Rennie ;  ao  tliat  in  a 
hw  jeoia  th«  iorveye  heww  called  upon  to  malM 
won  ao  BttMeran,  that  he  knew  the  aoifaae  of  Sag* 
land  a*  it  were  by  heart,  and  could  teH  at  onee, 
when  a  canal  was  projected,  whcreahout.H  the  lino  of 
it  ou(»ht  to  be  carried.  The  following  are  some  of 
iht:  :i)  i  t  important  of  those  whose  execution  he 
personally  attended:  Aberdeen,  Brechin,  Grand 
Western,  Kennet  and  Avon,  PMenuNltb,  Bimiiig* 
ham,  Worcester,  becidca  naay  othm. 

Bat^  the  re«ea>ceo  of  U*  eriud  were  displayed  ia 
-aD  tbeir  vigour  in  the  plans  and  construction  of  ihoao 
Riagtifficent  doi^,  which  are  at  once  an  ornament 
to  tl  (■  ivipital,  and  of  the  utmost  utility  to  commerce 
*      and  navigation.   Mor  are  these  splendid  and  useful 
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worki  confined  to  the  metriipolis.    The  doclu  at  Rcu* 
Hull,  Greenock,  Lciih,  Liverpool,  and  Dublin, 
test  his  (kiil :  and  the  barbows  of  Queensferry,  Ber> 
wick,  Howth,   Holyhead,  Onoloarf   (now  called 
Kingatewn  Uaiboar),  Newbavao,  aMaeaenl  otbenb 
owe  their  oecnniy  and  euavaoieBea  to  Ma  labawni, 

But  even  tboee  worfci,  splendid  as  thi^  are,  roust 
yield  to  what  he  has  planned  and  executed  in  his 
Majeety'it  di^ck-yards  at  Portsmouth,  Plymouth, Cbal* 
ham,  and  Shecrness.  The  latter  was  a  mere  quick* 
sand  of  forty  feet  deep,  mixed  with  mud  and  the 
wrecks  of  old  shiiw :  the  whole  of  which  was  cxcavat* 
ed,  and  a  magnificent  ba-iin  constructed,  with  a  beau* 
tiful  enrronnding  wail  of  granitic  with  whieh.  thraa 
of  the  finest  drj^odia  in  the  onivoiae  caauM^ 
cate ;  and  that  important  dock-yard,  which  may 
he  xaid  to  command  the  mouths  of  the  Thames  and 
the  Medway,  from  being  an  unltcaliby  and  detest- 
able place,  and  wholly  inefficient  for  it*  purpose,  is 
now,  by  being  raised  many  feet,  and  laid  out  with 
skill  and  judgment,  one  of  the  most  ooovonicst 
in  the  kingdom.  He  also  planned  the  new  — i 
aneaal  at  Wmbrok^,  which  a*  coniidored  aa  a  peiliMt 
vodd  for  a  buiMing-yard.  But  hb  plan  fhr  the  pro* 
jcctcd  naval  arienal  at  Northflect  on  the  Thara!"!  wst 
far  superior  to  all  in  design  ;  and  on  a  scale  so  ^iwd 
a-.  '.:>  ill!  capable  of  containing  alloat  two-thirds  of 
tlie  whole  navy,  with  dry-docks  sud  slips  fur  repair- 
ing and  budding  ships  of  all  classes  to  the  sanw 
extent;  with  all  manner  of  storehouses,  workshops, 
aad  oaaofactories  of  all  such  ariides  as  were  requir- 
ed for  oeneumptioa  in  the  ravj*  But  the  ettiouued 
sum  of  eight  million*,  which  would  probably  hare 
amounted  to  ten,  induced  the  GovernincDt  to  pau^e, 
and  it  was  finally  deemed  prudent  to  abandon  the 
design  altogether. 

I'lio  late  excellent  architect  aad  cifil  OiglDoar, 
Mr  Sroeaton,  was  the  first  wbe  wed  the dbfng>Ml 
cffiMtualiy  for  bniUiag  with  atene  under  water ;  but 
the  maehine  be  enplared  Ibr  that  purnrtse  was  very 
defective,  and  couu!  be  used  only  m  certairi  situa- 
tion*. Hut  Kennic,  by  improvementb  in  the  laitru- 
nicnt  its^f,  and  in  tin  Jiun  rv  liy  which  its  move- 
ments couid  be  regiil  it^il.  v  ag  enabled  to  carry  on 
the  finest  masonry,  amj  foundations  of  sea-walls, 
piers,  and  quays,  as  well  under  water  as  above  it.  The 
rcpairina  of  the  pierJiead  of  Ramsgate  Harbour  wee 
•  remriable  instance  of  this  kind.  The  violence  of 
the  wave*,  acting  upon  the  bad  quality  of  the  stone, 
had  so  completely  undermined  it,  that  the  ttal  iliiy 
of  the  whole  pier  began  to  be  endangered.  It  was 
from  ten  to  thirteen  lect  below  the  level  of  low-wa* 
ter,  spring- tides;  yet,  by  means  of  the  improved  div* 
ing-bell.  and  it*  appivatus,  the  pier-head  was  not 
obIv  aSectoal^  aocNKC^  but  rendaied  aora  aolid 
and  durable  than  U  or^jpnally  had  bean.  In  tbe 
harbour  Howth,  tbe  diving-bell  was  of  tbc  utmost 
use :  and  it  is  remarkable  enough,  that  the  masons 
ul;L>  l  av  e  been  for  a  little  while  accustomed  to  ^^  ork 
under  water  prefer  it,  at  least  the  Irish  nuksoos  dc^ 
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10  working  in  the  air;  it  being  cooler  iniummer,  and 
'warmer  in  winter;  tlujugli  an  increase  of  pay  forsiib- 
marine  work  it  probably  the  real  cavue  of  preFerence. 

Hie  last  effort  of  Reunie'*  geniua,  to  wbieh  ire  •hall 
■dflcrt*  wee  the  draiujip  «f  thet  vMt  tiact  of  OMUilk 
hui  boiderfaw  upon  tfia  linn  TfeBl,  Witbent,  Netr 
Welland,  ancf  Ouie,  which  lor  centuries  past  had 
baffied  the  skill  of  tome  of  the  ablest  men  in  that  de- 
partxnent  of  civil  engineering.  Upon  the  »3ine  prin- 
dplai,  be  laid  down  a  grand  schLme  for  ilrajiing  the 
whole  of  that  inioiense  district  known  by  the  name 
of  the  Bedford  Level,  which  bos  in  part  been  carried 
ioto  eioeiltioo  by  the  comjiletion  of  the  Eau-brink 
Cv^  Mir  Lino*  The  eatiaiatc  he  iiia4o  fa*  diein- 
ins  llie  wh<w  wnowited  to  L.  1,SOO.OOO>  ^ 

Such  are  some  of  the  grand  underteldngt  which 
Rconie,  during  the  last  thirty  years  of  his  life,  was 
either  employed  tu  project  or  to  carry  into  exLcu> 
tion,  and  which,  on  a  rougli  estimate,  collt  cted  Irom 
his  valuable  Rcportt,  did  not  full  fur  sliort  of  forty 
miliiont  Sterling  ;  about  twenty  millions  of  which 
were  expended  under  hit  Owb  umedietc  superiti- 
KMidence.  lodeed.  J«w  oveRt  workt  vm  cwried  oq, 
dfter  by  the  pubUe  or  uidivkliulk,  on  which  he  «m 
not  (  iiher  employed  or  consnltec?.  His  industry  was 
vcr)'  extraordinary.  I'ond  oi"  tiie  Bociety  of  his  select 
friends,  and  of  rational  conversation,  he  never  f  kAlt- 
ed  amutemeat  of  any  kind  to  interfere  with  his  basi- 
neia.  which  seldom  engaged  less  than  twelve  hours, 
•ad  frequently  filteen  in  the  day.  His  conversation 
was  always  amusing  and  iiutructive.  He  possessed 
B  fieb  mod  of  necdote,  and,  like  hb  oU  friead 
Jmei  Watt,  told  •  Scotch  stoir  edndreblj.  A>  a 
travelling  companion,  hr  w  ;-^  highly  entertaining ;  he 
knew  every  body  on  tht  and  every  body  knew 

John  iicnnie.  Of  an  ardent  mid  anxious  mind,  and 
natuniUy  impetuous,  be  wa»  gifi«U  with  tim  most 
pofeetielf-cootrol ;  and  the  irritation  of  the  moment 
WUMen  but  as  a  light  summer's  cloud,  passing  across 
hk  findjr  narked  features,  which  were  on  so  large 
a  scale,  though  blended  with  nncfa  mildnesa  aa  will 
u  dignit) ,  aa  to  obttia  for  hii  Doble  butt  bj  Chm- 
trey,  when  exhibited  in  Soowitek  UdOW,  lfa«  UttM 
of  Jujdter  Tonatu. 

Were  we  to  »eek  for  a  parallel  to  Renoie,  the 
of  Smeatoa  would  at  once  suggest  itself. 
'  bmhood  was  employed  precisely  in  the  same 
ir«  m  flMktiw  models  of  pumpa  and  wiodmil^ 
tbrir  ■ehooMhOowa  were  at  plajjS  tbnr  puc- 
•oits  in  manhood  were  similar,  and  IMV  paranoitnk 
succe»  pretty  nearly  the  same:  but  the  spirit  of 
t;  Lcjl  .tion  and  improvement  was  but  just  springing 
up,  when  Smeflton  finished  his  career,  and  when  Ren- 
nie  began  his.  He  was,  in  fact,  the  successor  of 
^iBflflTTT  There  wa&  a  atrong  cbaract«ri»tic  like- 
wm  between  Hennie  and  fba  late  Mr  Ramaden. 
Urn  piBauiu  of  the  forawr  cibwoed  a  wider  sphere 
flf  action,  but  they  both  arriead  at  their  proposed 
cbjuL'.^  by  iliQ  motit  simple  and  obvious,  and,  at  the 
same  uait,  most  effectual  means.  They  were  both 
equally  clear  in  their  mode  of  communicating  infor- 
natioD  to  others;  and  it  is  iuthciently  tcwarkablc 
that,  jn  their  illustrations,  both  of  them  had  re- 
eoww  meljr  to  aoj  other  Mutruiaeot  than  a 
nN»>a«t  raj^  whMh  «Mlt  alvtys  ewried  m  bit 
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pocket.  Many  a  time  ha«  the  writer  of  tliis  article 
dLfived  instruction  friiin  the  t^vo-^eet  rules  of  John 
Rennic  and  Jctse  liamsden.  'l  iiey  were  both  equal- 
ly communicative,  when  they  saw  that  inforroalion 
waa  deM'red ;  and  nothing  like  profeaaioaal  Jealousy, 
or  leliiiih  (iwlhiga,  actuated  «tber  of  these  Ingenbue 
neo,  who,  on  the  contrary,  were  alwiyg  kind  and 
o>ndescending  to  the  more  bumble  artists  of  their  re- 
spective profe8ssion!i.  To  lurcigiuTy,  in  j>articular,  the 
loss  of  Rcnnie  will  be  m  verely  felt;  for  to  those  who 
visited  lvnf;!utnl  with  the  view  of  inspecting  her  arts 
and  niaiiui'acturcis,  he  was  always  ready  to  aiibrd 
every  itit'armatioo,  and  all  the  facilities  in  his  power. 

Mr  Rennie  possessed  oonaidfiahle  •kill  in  biblio- 
paphy,  and  being  a  xealoo*  wd  liberal  collector, 
he  succeeded  in  forming  a  very  valuable  li!)r;)ry: 
consisting  of  the  best  and  rarest  books  in  ull  the 
branches  of  science  and  art,  of  voyages  and  tra- 
vel*, and  many  curious  buok»  in  the  black-letter; 
while  in  his  own  department,  it  contained  every 
work  of  ilic  least  merit,  in  whatever  languam  it 
cniglit  be  w  ritten.  He  had,  betides,  a  gOOO  Cmleo- 
tioo  of  mathematical  and  attronomical  uMtrumenu, 
and  frequently  spoke  of  etectittg  in  obeerratory,  but 
did  not  live  to  carry  his  intention  into  cvccution. 
He  had  for  some  years  laboured  under  u  disease  of 
[In  liver,  which  had  apparently  yielded  to  t!ie  uaual 
treatment,  but  a  relapse  took  place;  and  on  llie  Ib'th 
October  after  a  few  days  illness,  he  expired 
without  a  struggle,  in  the  60th  year  of  his  age. 

Mr  Rennie,  in  1789,  married  Miss  Manfaltoahf 
who  died  in  180^  leatring  a  &ailly  of  aefcn  young 
children,  ais  of  whom  are  now  living.  The  two 
eldest,  George  and  John,  are  kucirefslully  folliuving 
the  profession,  and  promise  to  tread  in  the  ibotsteps 
of  their  late  father. 

Sixteen  mourning  eoachcf,  filled  with  lii^.  friends, 
mostly  men  of  eminence  in  the  arts,  science^:,  or  Ii- 
terature,  followed  his  hear«c  to  St  Paul's,  where  hie 
remains  were  interred  tiear  those  of  Sir  Chrfatopber 
Wna*  A  plain  granite  slab  covers  his  grave,  00 
idlleb  it  the  Ibllowmg  appropriate  inscription: 

Here  lie  the  mortal  remains  of 
JOHN  RENNIE, 
Civil  Engineer. 
F.  R.  S.  L,  &  E.  F.  A.  S.  \c.  ."vc. 
Bora  at  Phantaaiie,  In  East  Lotbiao,  7tb  June  1761 ; 
dooMfled  k  Loadob  4th  Oct.  18SI. 
Tate  aroira 
tMtilee  bis  private  virtuei, 
and  records 
the  afiiection  and  the  respect  of 
hb  fiuaOy  and  hit  ftmda ; 
but 

the  Maaf  aplendid  and  usefvl  works 

by  which, 
under  his  superintending  genius, 
England,  Scotland,  and  Ireland, 
have  been  adorned  and  improved, 

are 

the  true  monuments 
of 

lii*  public  merit,  (k.) 


425 


.  j,.L.  .o  i.  y  Google 


424 


ROADMAKING. 


Ro»d-       ROADMAKING.  There  are  few  depsrtmcnU  of 
■"kiag.  pj^iical  mechanics  in  which  every  individual,  at 
'*  MMne  period  or  other  of  hi*  hfe,  is  more  immediately 
inlctwlsd  tbw  in  the  manag«pi*itt  of  roads  and  pave- 
The  necbanical  thaofy  of  the  motions  of 


wheel  carriages  aiAl  of  tba  aattua  of  tiw  fticsiooa 
•ad  roittancea  that  thajr  have  to  evcreooM^  aa  telat- 

iqg  to  the  ultimate  objecU  for  which  roads  are  con> 
•trocted,  may  naturally  constitute  the  first  section  of 
an  essay  on  this  subject ;  the  second  will  naturally 
comprehend  the  best  arrangement  of  the  means  for 
attaining  thoae  objecta,  by  the  form  and  construction 
of  Mich  roads  and  paveaeota  as  appear  to  be  the 
oiaat  eligible  under  varioua  circtimstances ;  and  the 
third  may  be  devoted  to  mnb«  hiatorical  iUmtniiona 
of  the  priaeipal  loadairlildi  axiit,  ec  wUdI  tanrt 
•xiitad,  in  VBiioui  parte  of  the  wofld. 

Section  I  Of  ihe  Ohjech  of  Roads. 

Tlie  grand  object  of  all  modern  roads  is  the  ac- 
commodation of  wheel  carriages.  Tlie  construe- 
tteo  irfToot  palhi  and  of  bridle  roada  is  so  simple  as 
to  fflonira  verj  little  lepafate  eooaideration :  encept 
that,  fai  dtin  and  towns,  the  eonveoienea  of  tba  jtk> 
habitants  requires  that  some  poini  theidd  bo  taken 
to  avoid  duot,  and  has  generally  been  a  reason  for 
employing  pavements  in  preference  to  gravel  roads, 
which  might  in  some  otliL-r  rt-rpcicts  be  more  eligiblf. 

For  facilitating  the  motion  of  carriages,  the  most 
essential  requisite  is  to  have  the  road  ai*  smooth,  and 
aa  bard,  and  as  level  as  possible.  The  wheels  of  car- 
filgaa  are  principally  useful  in  diminishing  the  fric* 
tkm  of  the  natcrials ;  a  dray  aliding  without  wbeelf, 
even  on  a  rail  road  of  greased  and  poliihed  iron, 
would  have  to  overcome  a  friction  much  greater 
than  that  of  the  wheel  on  its  axle,  as  the  dmnicter  of 
the  wheel  is  greater  than  that  of  the  a.vle.  The 
wheels  assist  us  also  in  drawing  a  carriage  over  an 
obstacle ;  for  the  path  which  the  axis  of  the  wheel 
describee  is  alwajs  •meotbar  and  less  abrupt  than 
iho  anrflweera  roi^  road,  on  which  die  wheel  roOst 
and  so  modi  the  smoother  as  the  wheel  ia  larger, 
since  the  portioot  of  larger  eirdes^  which  constitute 
in  quoMioa*  SM  Iw  cuTvad  than  ihoaa  of 


the  path  ir 
smaller  ones. 

But  in  all  common  ca^es  of  roaJs  nut  extremely 
hard,  by  far  the  greater  part  of  the  resistance,  actu- 
ally exhibited  by  a  road  to  the  notion  of  a  carriage, 
is  that  which  depends  on  the  oontfaMiaNkplacaeaent 
of  a  portion  of  me  materieis  ftm  llMir  inehstieitj, 
which  causes  them  to  exert  a  continual  pressure  on 
tlio  fore  part  of  the  wheel,  without  rising  behind  it 
to  propel  it  forwards  by  its  reaction,  as  an  elastic 
substance  would  do.  Hence,  in  u  Hoft  sand,  although 
the  axles  of  the  wheels  may  move  in  a  direction  per- 
fiMllj  horixontal,  the  draught  becomes  extremely 
Immj.  The  BMie  Iho  wheel  ainks,  the  greater  is  tlie 
nalitaB0«,  andif  wasinpoaotho  decree  of  alastiei- 
tf  of  the  natcrials,  and  thvr  Inunediate  leslstaBeo 
at  different  depths,  to  be  known,  we  naj  calculate 
the  whole  efl'ect  of  their  action  on  the  wheel,  and 
thf  lori  c  th;it  is  required  to  displace  them,  in  the 
progressive  roution  of  the  carriage.  Thus,  if  the  ma- 
terials were  perfectly  inelastic,  acting  only  on  the 
prccedii^  lialf  of  the  immersed  portion  of  the  wboel. 


and  their  immediate  pressure  or  resistance  were 
simply  proportional  to  the  depth,  like  that  of  fluids, 
or  that  of  elastic  substances  compressed,  the  hori-* 
zontal  resistance  would  be  to  the  weight  nearly  as 
two  fifths  of  the  length  of  the  part  immersed  at  once, 
in  the  newly  fonned  nit,  to  tha  dianater  of  tin 
whad ;  or,  on  a  still  more  pfobable  snpposition  re< 
ipaeting  the  greater  resistance  of  the  more  deeply 
seated  parts  of  the  rut,  about  half  as  much  aa  this,  or 
as  about  one  fifth  of  the  length  of  the  part  immersed 
in  the  rut  to  the  diameter.  Thus,  if  a  coach  or  wag* 
gon,  weighing  sixty  hundred  weight,  supported  by 
wheels  four  feet  in  diameter,  formed  a  new  rut,  an 
inch  deep,  fat  a  smooth  road,  the  length  of  the  part 
imnwraed  bdi^  about  fourteen  inches,  the  miatanca 
would  bn  about  -^h  of  die  weight,  upon  the  loweit 

■UppoaitiaO  that  is  at  all  admissible,  and  more  pro- 
bably about  One  ninth,  or  iVom  t>ix  to  seven  hundred 
weight  at  least ;  and  if  the  rut  were  two  inches  deep, 
the  resistance  would  bo  half  as  much  more.  But,  on 
any  supposition,  the  increased  height,  and  even  the 
increasnl  breadth  of  the  wheel,  u  calculated  to  di- 
minish the  resisunce,  by  diminishing  the  depth  of  tfw 
part  immersed :  thus,  if  a  wheal  wan  nadaMOrtiMB 
aa  high,  the  length  of  the  part  immersed,  edntiafbtt 
the  road  as  an  imperfect  fluid,  would  be  doubled, 
and  the  resistance  would  be  diminished,  theoretically 
speaking,  to  about  halt  of  its  former  mngnitudc  ;  and 
if  the  breadth  were  increased  from  one  to  ei^ht,  the 
length  of  the  part  immersed  would  be  dimiaisbed  to 
shout  a  half,  and  the  resistance  would  in  this  cpaa 
also  be  reduced  to  a  halfl 

In  soft  and  boggv  aolls,  as  well  ss  in  san^  laailib 
this  eonlderation  it  of  great  importance ;  and  the 
wheels  employed  for  removing  heavy  weight',  in  such 
caiie.',  ought  to  be  as  high  and  as  broad  as  possible 
coriM^tently  ivith  suffieiL-iit  li;:litne»^  and  economy. 
But  whether  a  broad,  and,  at  the  tame  time,  a  loiw 
roller,  possesses  any  advanUlgea  above  a  narrow  coach 
wheel,  is  n  matter  much  mafn  ^aestionable :  it  moat 
bo  iMMOibefed  that  n  narrow  whcd  may  often  ran 
between  stones,  where  a  broader  would  have  to  pan 
over  them ;  and  there  appears  to  be  no  theoretical 
reason  for  preferring  a  low  roller,  i  xr(-pt  with  respect 
to  a  single  jiuir  of  wlu  elK,  us  aftording  a  more  con- 
venient attacliment  for  the  shafts  in  a  moderate  in- 
clination, which  is  both  more  favourable  to  tJie  ex- 
ertion of  the  horses,  and  more  effective  in  overcom- 
ing tbe  friction  ;  since  it  lun  becndeninnitmicd  tiial 
Aa  an^a  albfdmg  the  most  advantageous  linn  «f 
draught  is  exactly  the  same  as  the  inclination  of  n 
plane  along  which  the  carriage  would  just  begin  to 
deiicend  by  its  own  weight  on  the  same  kind  of  sur- 
face. In  fact,  however,  there  is  no  necessity  for  fix- 
ing the  Qxletree  precisely  in  the  line  of  draught;  aid 
the  principal  reason  for  having  the  fore  wheels  lower 
than  the  odiaa  is  for  the  convenience  of  taming  dm 
carriage  noro  abmptly.  A  vaiy  nceaiaia  practical 
roadmaker  has  observed,  that  a  good  road  never  suf- 
fers from  narrow  whct^ls  with  moderate  weights  not 
in  rapid  motion,  but  that  it  is  equally  worn  by  the 
rapid  driving  of  heavy  singe  coachcf,  and  by  the  slow 
grinding  of  the  conical  rollers  of  overloaded,  broad- 
whcelcd  waggons. 
Such  being  the  operation  of  tbe  wheels  of  car* 
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riages  on  nandj  or  on  rough  roftdt,  it  i«  euy  to  per- 
ceive how  much  the  bardneM  and  imoothnen  of  the 
surface  must  facilitate  the  draught;  it  is  obfiouB  also 
that  the  same  qualities  must  be  cejually  conducive  to 
the  durability  of  the  road,  sincn  tiic  inequalities  will 
always  cause  the  carriage  tr:  fall  on  it  with  a  certain 
inpcliw  after  being  elevated  by  the  irregularities,  wad 
At  Mm*  ahock  which  atraina  the  carriage  wiQ  abo 
tend  to  wear  away  Ibe  road  atUI  more  where  it  it  * 
lowest ;  and.  on  tho  other  Itm^the  reaiHaaee  oftfav 
soft  msteriab  befbr*  the  wbed  wM  M»d  la  leer  up 
the  road)  aa  k  caoMO  (be  «rbe^  to  fhrut  then  be- 
fore it. 

It  happens  not  very  uncommonly  that  l!.'  ii  Li  rc^ts 
of  the  traveller  and  the  postmaster  are  somei^liiit  at 
variance  with  respect  to  the  qualities  of  a  road.  The 
French  postillion  keeps  to  tbe  rough  pavement  as 
long  as  the  aching  limbs  of  the  UHes  in  the  carriage 
wUraUow  them  to  bo  lilent,  tmept  vhes,  in  going 
down  bill,  he  sa*^  hiiBHlf  the  trouMe  of  lodifaig  .tho 
wheel,  by  bringing:;  it  to  the  soft  edge  of  the  ditch  or 
kuQDel  i  and  the  horses  of  the  Parisian  cabriolets,  in 
their  excursions  to  the  suburbs,  have  sagacity  enciu;;h 
to  incline  always  to  the  pavement,  when  their  drivers 
allow  them  to  have  a  will  of  their  own;  while  a  sin- 
gle horseman,  on  the  contrary,  more  commonly  finds 
his  steed  on  the  gravel  road,  if  he  happens  to  leave  him 
to  hit  own  direction.  In  Great  Britain  theroada  are 
eomniiMiiy  managed  by  commissioned^  who  Imvo  no 
community  of  intciett  whh  the  ionhecpen;  oo  the 
Continent  they  *nr  andvetMlty  under  the  fmmediato 
direction  of  the  different  government',  w  ho  also  «[)- 
point  the  postmasters,  while  iht-  carriages  are  almost 
as  utiiforody  the  property  of  particular  individuali, 
who  have  no  immediate  influence  on  the  manage^ 
■ent  of  the  roads ;  and  this  diversity  may  perhaps 
Oipiain,  in  some  measure,  the  diiFcrent  systems  of 
roodoiaking  which  prevail  on  (he  opposite  sides  of 

tboCbiuinw.  Bnt  iimav  bo  Mid  of  nwdee*  of  go- 
vernment*^ *'  that  srfifeh  n  beit  adminlMered  b  beM;** 

whet' I  1  71  vrry  -m-^nr1i  pavement  not  too  slippery,  or 
a.  very  liajii  gravel  roati  not  worn  into  great  inctiua* 


8lCT.  II — Of  the  Mechanical  Formation  of  Roads, 

The  only  strnngly  marked  division  of  the  different 
kindh  cjf  rouds  depends  on  their  being  paved  or  gra- 
velled i  but  each  of  these  classes  adofiita  of  oonaider* 
>ri)lo  dhrenfty  in  the  principles 'oo  whidi  the  road  b 
constructed.  The  theory  of  pavement  appears  to  be 
extremely  simple  ;  the  stonea,  however,  may  be  ei- 
ther 11  i!I  r,r  large  ;  the  former  being  understood  to 
bcemplu)td  without  previous  preparation  of  their 
•liape,  asi  in  the  itiferior  kind  of  work  which  is  called 
' '  pitching"  in  the  west  of  England ;  the  latter  being 
more  or  less  cut  to  fit  each  other,  whether  in  the 
(orm  of  thick  roagh  blocks,  not  very  leBOie  fiom 
cnbct,  or  of  iit  and  smooth  flagstonea :  hi  Ao  cMei 
of  Great  Britain  the  former  are  commonly  used  for 
horse  pavements,  end  the  latter  for  foot  passengers ; 
hut  ill  Florence  the  whole  breadth  of  the  streets  is 
pave  i  with  flagstones  placed  diagonally,  and  in  Na- 
ples the  surfaces  are  nearly  as  smooth ;  in  both  these 
case*  it  i»  neoetitiy  to  roughra  the  atooee  ftequeou 


ly  with  chisels  wherever  there  is  a  hill  or  a  bri^, 
in  order  to  prevent  the  horses  slipping,  but  in  both 
cities  the  horses  from  habit  are  sufficieotlj sure-foot* 
ed,  even  when  running  with  some  rapidity.  In  Mi- 
lan bnih  kinils  of  pavements  are  mixed  in  e'  l  jRnie 
Streets;  the  smooth  in  two  double  lines,  tor  the 
wheels  of  carriages  coming  and  going,  and  the  rough- 
er  in  the  tntermediate  parta,  for  the  feet  of  the 
bonett » in  tho  Britiih  raUrondi.  Bitt  in  none  of 
tiicee  dtietle  there  wtcb  bean  traAc  to  wear  thoao 
well  arranged  snrfltecc  Ittoittoi  heqealidetaa  wedd 
probably  soon  be  observed  in  the  stieets  of  London, 
if  they  were  so  delicately  formed ;  although,  until 
this  deterioration  actually  took  place,  the  locomotion 
would  be  luxurious  both  for  the  hones  and  for  the 
pastiengcr!',  and  only  ruinous  to  the  cnachmakers. 
Tho  Komaas  used  large  and  heavy  blocks  for  their 
roads,  cutting  them  on  the  spot  into  such  fomiB  as 
enabled  them  to  be  best  adjnited  to  thoeo  of  the 
naighbonrhii;  stonn,  though  eeldons  ezaetly  reetan- 
gular  in  their  surfaces;  and  even  at  Pompeit,  where 
the  rutj  are  worn  half  through  the  depth  of  the 
blocks,  the  bottom  remains  tolerably  even,  in  a  longi- 
tudinal direction,  at  least  as  much  so  as  would  be  re- 
quired tor  carti!  and  other  carriages  of  busincES 

Our  more  particular  object,  however,  at  present, 
b  the  consideration  of  gravel  roads  rather  than  of 
povementi;  the  word  gravel  being  here  itndentood 
to  mean  to  general  all  atone  brokn  imall,  whether 
by  natara  or  by  art.  The  improvement  of  lacfa  roade 
hat  long  be«n  a  subject  of  great  mtereet  whh  the 
agricultural  and  commcrciHl  inhabitants  of  Great 
Britain.  It  was  soon  after  the  year  1700  (hat  a  part 
of  the  charge  of  repairing  roads  was  taken  oil  rlit-  re- 
spective parishe*  through  which  they  pass,  and  levied 
00  the  general  ttteailiai  by  nMent  of  turnpike  gates; 
but  it  was  for  many  yearn  a  complaint  (hat  the  roads 
were  Ktfle,  if  at  au,  flmdamentallv  improved  by  the 
•xpeoditure  of  the  money  SO  raited.  Tbb  compiaiot 
b  very  energetically  advanced  hi  A  Diiiertalkn  am- 
en ning  the  presnit  Slate  of  Ike  High  Rnads  of  F.ng' 
land,  €si>eciaUy  of  thote  near  London,  xvkerein  is  pro- 
ptued  a  (ifir  Method  of  repninn^  and  maiiita'ning 
them  ;  read  before  the  Roj/ai  Societt/  in  the  Winter  ^ 
1736-7,  by  Robert  Phillips,  and  printed  in  a  smaiu 
separate  volume.  The  author's  great  object  is  to 
recommend  washing  the  toads  by  a  constant  stream 
if  possible,  and  at  any  rate,  washing  the  matcriab  of 
which  they  are  composed ;  in  this  respect,  BOtwfth* 
standing  tbe  existence  of  single  roads  so  situated 
that  the  effects  of  water  upon  them  have  been  vrry 
beneficially  introduced,  his  plans  for  the  i  ri:,.  i  :>I 
employment  of  water  have  been  altogether  supersed- 
ed by  later  experience;  but  he  remonstrates,  with 
great  propriety,  against  the  practice,  which  has, 
however,  continued  to  prevail  so  generally  even  ot 
late  yean,  of  layicw  down  lam  heaoe  of  unprepared 
gravel,  to  be  gnHfoaHy  consendatea  Into  •  Imrdav 
mam,  at  the  expense  of  the  intolerable  labour  of  tho 
poor  animals  that  are  obliged  to  grind  it  down.  As 
an  illustration  of  the  ^  r  >  1  i  ffect  of  water,  he  mm. 
tions  that  even  the  ii<  d!rT:<  nt  deposited  by  it  ui  ihe 
bottom  nf  l  iiiLtd  tch,  '>hir!i  wa«  supposed  to  be  a 
•oft  mud,  and  to  re^tiire  removal  when  the  ditch  was 
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Rm<i-  liiled  up,  prorcd  ia  Tact  to  be  a  hard  grovelly  ■ab> 
stance,  which  aftenrarda  aflbrdcd  en  excellent  foiw* 
^^"'^^^  dation  for  the  roads  and  buildings  tupporled  hjr  iU 
The  attention  of  the  public  has  been  more  lately 
directed  to  the  subject  of  roa  h  and  carridget  hy  ne- 
Tcral  es=»ay»  which  appeared  in  the  Communications 
of  the  Board  of  Agriculture  ;  they  principally  beloo<; 
to  the  n Allies  of  Beatson,  Wright,  Jessop,  Mall, 
Wilkes,  Erskine,  EU^  Gumming,  Wlieilcy,  Amos, 
and  Booth  s  the  aioit  remarkabte  are  Mr  Wilkea'a 
Jtemarh  m  ihe  Athmnlaget  of  CMCflW  Roaits  Mr 
Ellis's  fjFi  JVashing  Roads  {  Mr  Wilkes's  on  Rail' 
tvai/i  ;  and  Mr  Cuniining's  on  Whefl  Carriages  i 
ihowinj;  particularly  the  disadvantage  "fliroad  coiii- 
cal  wheels,  and  the  historical  progress  of  the  practice 
of  bending  the  line  of  the  axes, 
s  But  all  these  improvements,  whether  real  or  ima- 

ginary, hax-e  of  late  been  in  a  great  measure  super- 
eaded  by  the  ingemiitj  and  awccass  of  Mr  Loudon 
Macadam,  a  gentleman  wh««e  practice  is  in  general 
})rincij)ii!ly  to  be  apjiIauJe J  for  its  obvious  ^>illlpi^city 
and  economy,  though  he  lia&  aho  hud  the  merit  of 
discovering  tiiat  the  simplest  and  cheapest  methods, 
ia  particular  cases,  especially  in  that  of  boggy  soils, 
are  also  the  most  scientific  and  the  most  cffectuaU 
The  practical  oiMerntiaaa.  which  are  to  be  here  in- 
•erted,  cannot  therifore  be  m  well  expressed  in  any 
ether  forn,  ai  in  that  ef  an  abatnct  «f  Mr  Maea^ 
dam's  owo  directions. 

Mr  Macadiiiu's  leading  "  principles  are" (Araarjic, 
p.  ;S7),  "  that  a  roail  ouj^ht  to  be  considered  as  an 
artiliciai  flooring,  forming  a  strong,  smooth,  solid 
surface,  at  once  capable  of  carrying  great  weights, 
«Bd  over  which  canrhigfls  maf  paai  whliant  meeting 
any  hapedioient.'* 

He  proceeds  to  give  diieetieaa  for  repairing  an 
old  road  and  for  making  a  new  one,  in  tlie  form  of  a 
communication  to  a  Comaiiltce  appointed  by  the 
House  of  Commons,  io  the  jwr  I8I9,  with  MMne 
subsequent  correctionii. 
*  No  additional  materials,  he  observes,  arc  to  be 

brought  upoo  a  road,  unleu  io  any  part  of  it  there 
be  not  a  quantity  of  dean  nm  •quni  to  ten  indiea 
in  thickoMi. 

The  ttene  abeedyin  ibe  road,  supposing  it  to 

have  been  muJo  in  the  usual  manner,  is  to  be  loosen- 
and  broken,  so  that  no  piece  may  exceed  &ix 
ouNCBs  in  weight;  the  road  is  then  to  bo  laid  as  flat 
as  possible,  leaving  only  a  fall  of  three  inches  from 
the  middle  to  tho  sides,  when  the  road  is  thirty  feet 
wide.  The  stones,  thus  loosened,  are  Co  be  dri^^ged 
to  the  tide  by  a  strong  heavy  rake,  with  teeth  two 
b«bea  ami  a  half  in  Mngih,  and  there  broiwnt  but 
the  stonet  are  nefcr  to  be  broken  en  the  road  itself. 

When  the  great  stones  have  been  removed,  and 
none  arc  left  exceeding  six  ounces  in  weight,  the 
surface  is  to  be  made  smooth  by  u  rake,  wliicli  will 
aUo  settle  the  remaining  materiida  into  a  better  cod< 
sistence,  bringing  up  the  Stone,  and  letting  the  dirt 
fall  down  mto  its  place. 

The  road  being  so  prepared,  the  stone  that  haa 
been  broken  by  the  side  is  then  to  be  carefully 
spread  over  it ;  this  operation  rec^uires  very  particu- 
lar attention,  and  the  future  quality  of  the  road  will 
greatly  depend  on  the  manner  io  which  it  is  per^ 


fonnedi  the  stone  must  not  be  laid  00  ia  shovels  Rosd. 
fullf  but  tcaltered  over  the  surface,  one  shovel  full  ^<^l- 
following  anetber»  and  being  spread  otrer  a  considerb  "^""^ 
able  space. 

Only  a  small  part  of  Uio  length  of  the  road  should 
ha  lifird  in  this  manner  at  once;  that  is,  about  two 
or  three  yards  ;  five  men  in  a  gang  should  be  em- 
ployed to  li/t  it  all  acros!,  two  continually  digging 
up  and  raking  of!  the  large  stones,  and  preparing  the 
road  for  receiviog  then  agaia!t  and  the  other  three 
breaking  them  at  the  side  of  Ihe  road.  It  may, 
however,  happen,  that  the  surveyor  may  sec  cause 
to  distribute  tho  labour  in  a  proportion  somewhat 
different. 

I'he  only  proper  mctliod  of  breaking  Stones,  in 
general,  both  for  efTect  and  for  economy,  is  in  a  sil- 
ting  posture.  The  stones  are  to  be  placed  in  small 
heaps,  and  women,  boys,  and  old  men  past  hard  la< 
bour«  may  sit  down  and  break  them  with  snail  han> 
mert  into  pieces  not  exceeding  six  ovnen  tn  we%ht. 
When  the  heavy  work  of  a  ijuarry  cuo  be  perrornicd 
by  men,  and  the  lighter  by  thtir  wiven  and  childrer;, 
the  stone  can  be  obtained  by  contract  for  two  thirds 
of  the  former  prices,  although  the  stones  were  then 
left  four  times  as  large.  It  has  also  been  recom- 
mended by  Mr  Macadam  and  others  (p.  35),  that 
the  laigeat  stone  employed  should  not  exceed  the 
measure  of  an  inch  in  its  greatest  dimensions,  or  in 
other  words,  that  it  shouM  De  capable  of  being  con- 
taii  11  I  i  i  a  sphere  of  about  an  ioch  in  diameter, 
wliicii  would  fceldom  weigh  more  than  a  ^in^;le  ounce. 

In  some  ca.ses,  it  would  be  uniirofitable  to  lii:  and 
relay  a  road,  even  if  the  materials  should^avc  been 
origmally  too  large:  fbr  example,  the  road  betwixt 
BaUl  and  Cirencaster  waa  made  of  large  atoDet!,  but 
so  friable,  (bat  in  lifUng  they  would  lia«e  fidlen  into 
sand;  in  this  case,  Mr  Macadam  merely  had  the 
higher  parts  cut  down,  and  replaced  when  sifted 
(p.  107),  and  the  surface  kept  smooth,  until  those 
materials  were  gradually  worn  out ;  and  they  were 
afterwards  replaced  by  stone  of  a  better  quality,  pro- 
perly prepared.  At  Eghum,  it  was  necessary  to  re- 
move the  whole  road,  in  order  to  separate  the  small 
portion  of  faloable  matettals  I'rora  ttie  mass  of  soft 
laaatter  in  whteh  diey  weiw  enveloped,  aad  wUefa  was 
carried  away,  at  a  considerable  expense,  before  a 
good  road  could  be  made.  But  although  freestone 
ii  by  no  means  calculated  to  make  a  durabi  1  id, 
yet,  by  judicious  management,  it  maybe  made  to 

form  a  very  good  road  ix»  long  an  it  lasu.   (p.  103.) 

Whenever  new  stone  is  to  be  laid  on  a  road  al- 
ready consolidated,  the  hardened  surface  is  to  be 
loosened  with  a  picii,  in  order  to  enable  the  frcab 

materials  to  unite  with  the  old. 

A  new  rood,  however  ii  may  have  been  mad^, 
will  always  receive  the  imprtMions  of  the  carriage 
wheels  until  it  is  hardened  ;  a  careful  person  must, 
tberdbrc,  attend  tbe  road  fur  some  time,  in  order  to 
lake  in  dw  trada  made  by  the  wheels ;  that  ia^  aa 
long  as  any  loose  waierialt  are  left  that  can  b«  aa 
employed. 

It  j.s  always  superfluous,  and  generally  injuriouj, 
to  add  to  tlie  broken  .stone  any  mixtuic  of  earth, 
clay,  clirtlk,  or  any  other  matter,  that  w  ill  imbibe  wa- 
ter, and  be  aBected  by  frost ;  or  to  lay  any  tiling 
10 
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lUtai-  whatever  on  the  clean  itone  for  the  purpose  of  birtd- 
ingit;  for  good  stone,  wU  brokfti,  n  i/l  nlu-nys  rb^  i- 
bine  by  iti  onvt  rou^hnest  into  a  ."Airl  inhtfaruc,  wiiii 
a  •mooth  surface,  that  will  not  be  affected  by  the  vi- 
cissitudes of  weather,  or  dbtigurcd  by  the  action  of 
wheeh,  which,  as  they  pasR  over  it  without  •  Joll, 
will  oonsequentljr  be  iuapalile  of  doing  it  uif  eoil> 
•Idimble  injury. 

The  experience  of  the  jear  I8S0  strotwlj  cortflna* 
ed  the  inutih'ty  and  inconvenience  of  employing 
chalk  with  the  Hanc    In  January,  when  a  hard  frost 
was  succeeded  by  a  sudden  thaw,  a  threat  number  of 
roads  broke  up,  and  the  wheels  of  the  carria,-!  5  [se- 
nelnted  into  tlie  original  toil :  in  particular  it  was 
flbicmd,  that  at!  the  roods,  of  which  chalk  was  a 
coononent  pert,  liecaoie  nearly  impanabie :  and  even 
iMde  made  ovar  dulkr  soils  gave  way  in  OKiet 
places.  Bat  sat  on  or  the  roMl^  that  kod  btm 
thoroughly  made  after  these  directions,  wat  obwrv- 
cd  to  give  way.  (p-44,  4-6.) 

The  TOOLS  re(|iiired  for  hlaiig  r.jaJi  arc,  1.  Strong 
picks,  hi  t  .li  rM'oni  thr  handle  to  the  point.  ^. 
Small  hammers,  weighing  about  a  pound,  with  a  face 
the  size  of  a  shilling,  well  steeled,  and  with  a  short 
handle.  S.  Rakett  .with  wooden  heads,  ten  inchca 
in  length,  and  with  hOB  Icattt,  about  two  and  a-half 
inchea  long,  and  mtj  alroDg,  for  raking  mtt  the 
brga  atODBi  whan  the  road  n  broken  Vjp,  aod  fbr 
keeniBg  it  mooth  after  it  has  been  finished,  and 
while  It  is  eooiolidatiiig.  4.  Very  light  broad 
mouthed  shovels,  to  ^fe«d  th*  brollCB  atODO^  and 
to  form  the  road. 

The  whole  f.xpensk  of  UAing  and  newly  forming 
a  rough  road,  to  the  depth  of  four  inche«,  has  gene* 
rally  been  ftom  a  penny  lo  twopence  per  square 
yard,  being  tnofo  or  loM^  aoeordiag  to  the  quantity 
of  atano  to  bo  brotai.  With  proper  tools,  nnd  by 
proper  arrangementa,  atone  may  be  broken  for  ten- 
pence  or  a  shilling  per  ton,  indnding,  in  some  cases, 
the  value  of  the  stone  itself.  A  very  material  ad- 
vantage of  Mr  Macadam's  method  is  the  introduction 
of  a  much  greater  proportion  of  human  labour,  in> 
stead  of  the  work  of  horses :  formerly  one  fourth  of 
the  whole  expense  was  paid,  in  the  district  of  Bris- 
tol, for  men's  labour,  and  three  fourths  for  that  of 
horses :  now,  on  the  contrary,  «ne  fourth  only  is 
paid  for  bonea*  labour,  and  tba  olbar  tbioa  to  man, 
wonwo,'  and  cfalldfen* 

Mr  iVIacadaffl  argues  very  strongly  r:;air-t  r' rid 
opinion,  of  the  necessity  of  placing  u  ju.  iuuy  of 
large  stones,  as  a  foundation,  to  carry  the  road  over 
a  wet  iubsoif.  He  says,  that  whatever  be  the  nature 
of  the  soil,  if  it  be  previously"  nradequite  drv,"  and 
a  covering  impenetrable  to  rain  placed  over  it,  the 
Vbieknaia  of  the  covering  needs  only  to  depend  on 
in  own  capability  of  becoming  impervious.  Large 
Btonea,  be  stys,  will  conMmdy  wore  up  by  the  ogl- 
lation  of  the  traffic  on  the  road,  and  leave  vacuities 
for  the  reception  of  water:  and  the  only  way  of 
keeping  the  stones  in  their  placet,  is  to  have  them  of 
a  uniform  »ire.  A  rocky  bottom  causes  a  road  to 
wear  out  much  the  fister  [acting,  probably,  as  a 
lower  millstone  in  facilitating  the  operation  of  grind, 
ing].  It  ia  a  linown  fact,  that  a  road  lasts  much 
longer  near  a  nofaa,  than  when  made  over  roclc 


In  the  neighbourhood  of  Bridgewater,  for  example, 
the  materials  consume  d  on  a  rocky  road,  when  com-  ""^jy 
pared  witii  those  wiiicii  ate  required  for  a  similar  -^V*^ 
road  made  over  the  naked  ^urfiiceof  the  1011,010  In 
Ukc  proportion  of  seven  to  five.' 

In  the  summer  of  I8I9,  upon  some  new  roada  - 
made  in  Scotland,  more  than  three  feet  of  iMKriaii, 
of  vaiioiu  dimensions,  wan  laid  down;  and  nwee 
than  HMO  thifda  of  than,  aeooniing  to  our  author, 
wore  worae  thaii  waitadi  In  tuch  an  arrangement, 
the  water  generally  penetrates  to  the  bottoiT)  c  i'  the 
trench  made  to  receive  the  road,  and  reniains  thcru 
to  do  mischief  upon  every  change  of  weatlier. 

To  prevent  such  inconveniences,  it  is  necctsftry 
in  wet  soiU,  uiiher  to  make  drains,  to  lower  ground, 
or  to  raise  the  rood  above  the  general  level,  in« 
steed  of  making  a  trencb  to  receive  the  stones ;  and 
-fiem  tba  paoeliMtino  of  rain  the  aoliditj  of  the  raad 
tteaV  mt»t  prateet  it.  A  well  made  road,  not  qofte 
four  inches  id  thickness,  wa»  f  mnd  to  Ii^.'-t-  lvt[,rt  ;!ie 
earth  below  it  dry  in  the  paiiau  «!  Asnton  near 
Briatol:  but  six,  eight,  or  ten  ineheN  of  materials  are 
generally  required  to  make  a  tirm  road ;  being  laid 
vn  in  successive  layers  of  about  two  inches  in  thick- 
nets,  ali  well  broken,  well  deaned,  and  well  sized. 
Sometimes,  indeed,  a  much  greater  depth  of  stone 
than  thia  ia  requiradi  in  a  rood,  for  example,  which 
baa  lately  bam  mado  tnm  Lewes  to  Bait  Boon, 
ootirabr  upon  Mr  Macadam's  principles,  a*  much  as 
three  teet  of  materials  was  required  in  many  parts 
before  the  road  could  be  sutEcieutly  consolidated ; 
it  has,  however,  ultimately  been  made  excellent, 
though  at  an  expenaa  «f  Bot  amnb  kfa  than  a  thou* 
•aod  pounds  a  miie. 

Mr  Macadam  maintains  that  the  quantity  of  stdoo 
required  for  paviog  ii  fully  sufficient  to  aiako  an 
excellent  gravel  fOad  in  any  part  of  the  world ;  aad 
i«  almaet  aeory  caae,  matenela  equally  good  can  be 
obtateed  for  roods  at  a  still  cheaper  rale ;  commooly, 
indeed, at orii  irn'li  ui'ifii'  rxj'i  r.-.i  ■  ii' pavenjents.  It 
is,  however,  in  »teep  mceM»  Lhm  pavenienu  arc  most 
objectionable ;  at  the  north  end  of  Blackfriara'  Bridge, 
more  -boreea  are  said  lo  liiiii  and  receive  injury 
than  at  any  other  place  in  the  kingdom.  In  the 
suburb*  of  Bristol  the  pavemenia  have  lately  been  ' 
converted  into  roada  with  great  sucoe«.  It  is  pro- 
boUe  that  noidMr  tba  inh&itaim  of  thate  aubviba 
nor  tbair  bmnewiafde  were  umA  cooeulted  on  the 

occasion,  alt.':Ough  justice  seenu  to  re<|uire  that  the 
pedestrian  order  ehouid  not  be  altogether  sacrificed 
to  the  eque«trian  without  their  cont'ent ;  but,  in  fact, 
the  inhabitants  of  these  ci-devant  streets  are  said  to 
be  well  satisfied  with  the  ch;<nge;  and  we  seem  io 
danger,  ftom  tlie  oppotttion  of  contending  theories, 
of  baii^  all  Iho  alwan  of  our  cities  dug  up,  aod 
Many  of  our  oauMiy  aoodi,  on  the  other  haod,  an- 
I  nnihwiod  with  pevaragsili.  Mr  Mnradam  ha*  re- 
ceived a  new  encouragement  from  Parliament  10  the 
amount  of  L.  400(>.  and  not  Charing  Croaa,  indeed, 
but  St  Jaii]es'«  Sqoara,  ie  going  to  he  Macadanieed 

without  delay. 

We  find  some  further  cnnfintiatinns  and  illustra- 
tiona  of  Mr  Macadam's  prtnopies  and  precepts  in 
the  JfkpWf  .af  ibe  former  Commiiiee  of  the  UoMo  of 
Conuvont  ai  nprinted  in  his  tUmatk*. 
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Homi-  ■  Jixlt  g&all&maa,  .it  ueou,  Brrived  i'tom  Ainenca 
in  the  year  1783,  at  the  time  that  many  new  roads 
*  were  making  in  Scotland  (p.  97)  j  he  waa  then  ap- 
pointed a  commiuioner  of  the  road*,  ami  studied  the 
mbject  in  that  eapadij  (here;  be  kae  eiaee  reiided 
chiefly  in  Bristol,  and  waa  Indaeed  to  take  diarge 
of  the  roads  of  that  district  as  a  virvpyr^T  in  iPlfi ; 
because  it  wa^  inAy  in  tliat  wluaiion  tliat  he  could 
carr\'  l-ls  [II  l[:l;l[llc.^  mio  practice,  and  make  the  ne- 
cessary experiments  far  establiikhing  tiiem.  He  ob- 
served in  ht«  travels,  that  the  mixture  of  clay  and 
chalk,  with  the  material*  of  rceda,  waa  the  almost 
universal  catwe  of  their  ftflure ;  antf  Im  eeotlnoird 
bioBMlf  tiiailt  by  a  peeper  epplicatioo  of  materials,  • 
|(eed  road  migfat  be  made  m  every  country-  Hts 
mprovements  have  been  very  generally  ado)  teil  in 
the  wett  and  the  Eouth  of  England  ;  and  princi[M>ly 
und'  i  li:.-,  nwn  direction  or  under  ttiat  of  his  family. 
They  had  supetioteoded  more  than  SOU  miles  of 
road,  and  twice  as  many  more  bad  been  improved 
by  (heir  advice  aod  influeace.  Sober,  aotive,  end 
well  toferBed  aubMiniTOra  be  eentidere  ea  die  neat 
importaot  of  ail  malerials  for  a  good  road ;  and 
among  the  extrinsic  arrangements  which  are  ofken 
required,  he  thinks  the  union  of  different  trusts  into 
a  tingle  one  ilie  oiost  likely  to  bc  generally  bene- 
'  ficial- 

The  operation  of  washing  gravel  Mr  Macadam 
haa  not  found  eligible,  because  it  is  more  expensive 
.tban  tcreeaing  or  tilling,  and  lea*  eftcMiel »  for 
obeat  Lomlen  tbe  oomoton  gravel  h  not  eapable  of 

being  cleaned  by  any  ordinary  washing:;,  though  the 
lliames  gravel,  where  it  can  be  prL>Lured,  is  gene- 
rally clean  and  serviceable.  Coarce  gravel  broken, 
he  says,  is  preferable  to  tine,  at  it  consolidates 
more  perfectly  into  a  single  mass.  The  old  practice 
of  putting  a  heap  of  unprepared  gravel  along  the 
'  aaiddle  of  the  roM,  aod  letting  it  wqtfc  im  earn  way 
g^wdly  to  tbe  Mdei,  be  Ihinlta  cftiy  mgr  lepre* 

The  objection  to  a  very  convex  road  is,  that  tra- 
vellers only  UMJ  the  middle  of  it,  whicli  is,  therefore, 
worn  into  three  furrow-  liy  the  string  of  Lorscs,  and 
by  the  wheels ;  if  the  road  ii  fljiter.  it  becomes  worn 
more  equally.  Ditches,  he  observes,  only  reqelrvtO 
be  M  deep  that  tbesiuftcc  of  the  watw  in  tbmwaf 

,b«  nfetr  iBcbea  below  the  lerel  of  the  read ;  tbefaw 
mar  often  nakee  them  deageronily  deep  00  account 
of  the  valne  of  the  tnoold  that  is  dug  out  of  them. 
Mr  Macaklam  would  prefer  a  brsj:  to  nny  other  foun- 
datioct  luc  a  road,  provided  that  ji  MoalJ  allow  a  man 
to  walk  over  it ;  and  he  junly  observeii,  that  the  re- 
sistance to  the  motion  of  a  carriage  would  not  be  ma- 
terially affected  by  the  foundation,  if  the  read  were 
mtH  aude.  From  firidgewtter  to  Ctoei^  apertef  tbe 
roadabekei  when  a  aarriege  panei  over  it;  yet  die 
consumption  of  materiels  ialess  there  than  on  the  lime< 
stone  rock  in  the  neighbourhood.  He  does  not  use 
any  faggots  in  such  cases,  nor  any  stones  larger  than 
six  ounces  in  weight ;  and  these  never  sink  in  tbe 
bogi  but  unite  into  one  mass  like  a  piece  of  timber, 
which  resu  on  it.  He  maket  such  a  road  gcneralljc 
at  three  dillai«ntlfaBes :  and  he  ahrqri  prefm  iroifc* 

4By  in  weather  iwt  wry  dry.  ThtmntftntnUntU 


cd  to  auty  a  pair  of  scales  and  a  six  ounce  weight  Rntd- 
in  their  pockets,  as  a  check  upon  the  workmen.  nukmg. 

Mr  Macadam  has  generally  found  reason  to  ap-'*^^'^ 
prove  the  usual  regulations  respecting  carriege- 
wbeelat  but  be  tbinka  bread  wheels  leia  adrantage- 
ooa  to  roada  (ban  ia  ceaunonly  supposed.  He  sug- 
gi  ns  that  the  tolls  might  ali^ays  be  fairly  made  pro- 
portional to  the  exact  number  of  horses  employed  ; 
except  that  the  waggoners  should  be  encouraged  to 
liarnei  t  them  in  pairs  rathor  than  in  a  line.  The  co- 
nical form  of  brood  wheels  he  thinks  very  injurious. 

Clean  flints  from  tbe  sea  side  are  among  the  best 
materials  for  roads,  and  might  often  be  procured 
cheep  byeanalat  granite  ebippinfielMk  brought aa 
ballast,  are  excellent;  end  when  tbe  luddle  of  tbe 
rDj.l  Ii.i-  hi  rn  well  made  with  good  stones,  the  sides 
n  i  iy  L;  a  be  left  for  a  few  feet  less  abundantly  pro- 
M  irii  with  theo^Mlbey  are DatmallyBHieh  leMOR- 
posed  to  wear. 

Of  the  oUier  evidence  produced  to  tbe  Comnltlaa 
of  tbe  Hoaae  of  Commons,  there  is  much  that  givce 
na  Taloable  information  respecting  the  economy  of 
horaes  and  carris^es  in  general,  and  s(Kne  ibat  da* 
serves  to  be  noticed,  as  rabrding  partial  eieeptiene 
to  thr  iiKV'  rsul  adopiiaBaf ihavfMaiHtetnidiieadhj 

Mr  Mauiitiiim. 

Mr  Woterhoune  observes  (p.  85),  that  stage  coach 
horses  gensraily  last  about  four  years  in  the  neighbour- 
hood Ol'  London,  and  about  six  in  remoter  parts.  He 
agrees  with  Mr  MafMdan*  tbataveiy  alight  conveii* 
ty  ii  better  ftr  a  road  than  a  greeter:  ibat  roada  fa 
wet  situations  often  require  underdraining  ;  and  that 
the  gravel  near  London  is  too  ofttin  used  without  be- 
ing sufficiently  cleaned.  Mr  Home's^ horses  generally 
w£ar  out  in  about  three  years.  The  "  light"  coaches, 
with  their  loads,  generally  weigh  about  two  tons  and 
a  half;  the  coach  one,  the  pauengers  one,  and  the 
luggage  a  half ;  the  Uxbridge  road,  be  says,  is  gene- 
rally heavy,  bceanae  it  Uea  lower  than  thenaighoeai* 
ing  (and,  and  is  not  loflideBtly  diaiaed.  Mr  Eaanee 
rrporN  that  the  Guildford  road  is  so  much  improv- 
ctl  itj'  die  introduction  of  iiinis  instead  of  gravel,  that 
sixteen  tiiiii  H  lire  u-H  easily  performed  on  it  by  his 
horses  as  twelve  were  before  the  alteration.  Mr  Fa- 
rcy explains  the  principle  upon  which  some  of  the 
nada  about  London  ate  watered  in  winter ;  it  is  in 
order  lo  eoAaii  iba  tenodoua  mud,  that  it  fefmed  up- 
on the  surface;  tafievent  Ita  adhering  to  tba  ouu 
riage  wheels,  and  to  enable  it  to  be  scraped  <rfr  with 
ease.  U'  ihat  about  Whiti  c!i  jpi !  it  has  been 
found  very  advantageous  for  the  heavy  itadrc,  to  have 
tbe  middle  of  tbe  road  paved  ;  and  he  thinks  that 
two  lines  of  pavement,  one  on  each  side,  would  be 
preferable  to  a  single  one,  in  order  that  the  waggon- 
en  oi%ht  walk  at  the  ai^ea  of  the  road,  leaving  tbe 
middle  for  l%hter  carriages.  He  woold  have  a  road 
55  feet  wide,  elevated  about  12  inches  in  the  middle 
Broad  wheels,  he  thinks,  are  seldom  so  flat  as  to  bear 
on  their  whole  surface  at  once,  being  cDiuiinmly  ra- 
tiier  conoidal  than  conical ;  so  that  Uiey  dilfer  li^  in 
thdr  effect  from  narrower  wheels  than  is  commonly 
supposed.  Mr  Walker  adherc^to  the  old  opinion* 
that  in  soA  soils  ^  road  ought  to  be  founded  on 
bwhca or  "  baviaat  ibatia,  whett  tbqr can  ba  as* 
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■atil.  peeted  to  remain  alvayi  wet,  bo  u  not  to  be  liable 
■uk:nt-.  ^g  ^  speedy  decay.  He  obwrfM,  tliat  if  a  road 
doei  not  posiess  aome  BDMidaflhto  OOOf Mli»»tfint» 
it  will  wear  concave,  And  collect  nrad  t  thaclentian, 
he  tbinics,  should  be  about  i^^ih  of  the  brcadtli.  Mr 
Telford  ioforms  the  commiuuc  (p.  188)  that  the  de- 
clivity of  the  Welsh  roails  was  formerly  io  many 
places  ooe  ioch  m  tea;  and  in  «ome  one  in  eight, 
and  even  one  in  mx  ;  but  that  the  modem  road 
jcnrcnty  Cvnr  riaea  above  ao  inch  in  thirty ;  and  that 
iba  utmoit  awwnt  in  iliu  whole  line  ia  oneiottven' 
Men,  for  abotu  two  bnndred  yard*.  With  reapact  to 
tbe  weight  of  tbe  atoBea,  be  agrees  with  Mr  Mwndel, 
that  they  ought  not  to  exceed  six  or  eight  ouncetj 
nnd  ll»t  gravel  ia  beat  cleaoed  by  riddling  it  repeot* 
odl/«  md  Iwwi^B  it  to  dry  in  ibo  intends 

SccT.  nt— QT/Ae  Roadt  of  J^treid  Agu  Old 

Countriet, 

The  KooHHt  appear  to  b«*e  been  beyond  compe- 
riMn  dw  ifeiMrt  tntdmafcen  of  tbe  ancient  or  the 
«edsn  wwM.  The  itonr  tdd  by  Montaigne  (lit 

vi.  p.  906)  of  a  road  in  Peru,  from  Quito  lo  COMM^ 
300  leagues  long,  and  25  paces  broad,  made  of  Moaea 

10  feet  square,  with  a  running  stream  and  a  row  of 

trees  on  each  side,  scemi  lo  have  been  considerably 
exaggerated;  and  it  in  t  m  ;y  clear  wLetl^tr  the 
be  mentions  were  used  tor  the  road  or  tor  the 
1 1^ entertainment  built  at  intervals  by  its  side; 
■  have  tbe  "  rocks  cut  through"  nnd  ■>  mountains 


ao  aqueduct.  Tbe  Aurelian  road 
year      ;  tbe  Fbuninian  about  fiSS. 


in  the 


J«TlMAbBinan  tend  atillalfonia  tbe  creat  north- 


be  great 

cm  approach  to  Rome  by  the  Porta  delPopolo ;  it 

led  to  Folif;no,  Aneona,  and  Kiniini,  and  was  coriti- 
Dued  by  tin-  Emdian  to  Bulofjim,  and  tlience  to 
Aquilegia,  near  Venice;  :V  |  in'nt  mounliiin  rnuif 
from  Bologna  to  Home  is  Ktill  taciiitiitud  by  the  re- 
inaiiu  of  tlie  ancient  structurea.  Be«idea  ibe  Emi- 
liao  road,  the  Flaminian  was  also  oonuected  with  the 
Canton,  leading  to  Modenn ;  the  Ckuulian  to  Artz. 
■0.  FletoncBb  and  Iiuecn;  tbaio  ««ra  ain  sin  other 
bnncbes  of  kn  note,  aadi  named  after  lie  foander. 

IL  UL  The  Satariau  and  the  NomeMianian  roads 
lay  to  tbe  eaat  of  the  Flaminiau ;  the  former,  from 
the  Porta  Salara.led  tlirough  the  countr)'  or  the  Sa- 
biues  by  Hieti  to  Iladria;  tlic  latter  from  the  Porta 
Sant'  Apnese  went  north  eastwards  to  Komentum. 

IV.  The  Tiburtine  road  led  from  the  Porta  Tibur- 
tina,  now  San  Lorenso,  to  Tivoli,  with  a  branch  oo 
Ibe  r^bt  calkd  the  Gabiao.  Tbo  Jatge  biocki 
■laUoii  iforc  employed  to  fonn  tfaii  road,  near  the 
toim  of  Ifmli,  io  aacenditig  from  die  river,  are  atill 
hi  their  ancient  places ;  they  are  accurately  fitted 
logctlier,  and  ]">re[.uii?  a  elitIlicl-  M_.fTicic-ntly  smooth, 
alter  having  beeu  iu  uaa  tot  about  two  thousand 
year*. 

v.  VI.  \'II.  The  three  next  in  order  ail  met  at 
Anagnia,  2+  niiles  beyond  Praeneste  or  Paicstrina. 
'i'he  Fraenettitte,  from  the  Etquitiae  gate,  now  calk-d 
Porta  Maggiore,  oo  account  of  the  magnitude  of  the 
nuoa  of  tb«  aqueduct  of  Glodint>  with  wbicb  it  ia  in- 
eeipofated,  led  by  Aquinom  to  Ftoaenaitot  tlie  Im- 
viean  led  from  tbe  same  gate,  moro  to  tbe  right,  by 
way  of  Beoeventum ;  and  the  Z.a^M  road,  from  the 
Porta  Latina,  went  first  to  Compitum ;  and  from 
Ana^ia  procewdi^d  to  join  the  Appian  near  Capua. 

VIII.  i'he  Appian  road  is  as  weli  known  from  the 
minute  description  of  Horace's  progrras,  iu  his  Jour- 
ney  to  Brundusium,  as  from  the  eagemeta  with 
which  a  modem  tmvaUer  reckons  the  atagea  tlut  fan 


teieUed**  been  very  jpoitieatariy  noticed  by  more  re- 
oenl  mveUofa  in  that  oooal^.  in  Iinly  only,  tbo 
lo  have  auo  amno  llian  li,000 


miles  of  road,  which  was  gencfaUy  execated  iritb 
groat  care  and  labour  ;  and  many  of  thebr  roada  itSI 
remain  as  tlie  foundation  of  the  most  favourite  routes 

of  lt4ilian  traveller^:.  The  more  than  Roman  despot 
of  luodern  times  wa.^  as  much  a  Homao  in  his  road- 
makiitg  as  in  the  avlAsh  character  of  his  general  po- 
licy: and  in  proportion  to  the  duration  of  his  dynas- 
ty, he  performed  more  than  all  the  Appii  and  I'lami- 

nH  of  antiquity.  Whatever  bit  aa«ita  may  have  been,  has  completed)  OB  Ua  way  to  Naples,  whbout  o  <«iait 
the  beneficial  eftola  of  bio  aeeawe  nOMin^  and  from  tbe  banditti  tfaat  wfest  it.  Xbe  original  extent 
tboie  who  hare  prt>fited  by  bis  hnprovementahave  no   of  this  road,  from  the  Colosseum  to  Capua,  was  142 


right  to  criiic:,,'-       niolivt  -,  ■/.,'[;  liiD  fjreat  severity. 

Oi  the  greu:  nuiin  Liivtrgiiig  Ironi  the  gates  ol  an- 
cient Roaie,  .lb  iv>elve  have  been  enumerated  b) 
antiquaries,  ami  i»clve  lutire  branched  off  from  these 
at  u  boiall  distance  from  the  city  ;  eighteen  others 
commenced  ia  different  parts  of  Italy,  aod  in  the 
whole  there  an  at  laaat  h^,  wbicb  have  been  dig. 
tii^iiiBbed  by  appsvptialo  nooMa,  without  indadiag 
tbo  ndlitaiy  loade  tbraoirii  tbo  distant  ntwnaaea : 
such,  for  exanqtle,  as  b  Eojriand  wan  dittingiiisb- 
ed  by  the  name  of  streets,  of  wfaieb  many  traces  yet 
remain  in  different  part^  of  the  country. 

Directly  to  the  .-ica  the  Itomaas  travelled  by  the 
Ostian  road;  along  its  ahorps  to  the  north  west  by 
the  Aurelian,  aitd  to  the  south  east  by  the  Appian. 
Next  within  the  Aurelian  was  the  Flaminian,  tbea 
the  Selariaa,  tbe  Nomeotanian,  tiio  Tiburtine,  tho 
PiraenasUoe,  tbe  Lovicant  and  ttie  Laiin«  and  then 
lha  Apptai^  which  wn  tbe  naoat  anoient  of  all,  hav- 
ing been  made  as  fbr  aa  Capua,  m  the  MSd  year  of   

the  city,  accompanied  to  •  coMidanUo  diMtOBO  by  mmmqf  of  Abi 
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Roman  miles;  and  it  was  continued  Si.'iK  miles  fur- 
ther to  Brundusium  by  Julius  Caesar.    It  wua  cob- 

.sirui.  ti.-i.l  V,       larL'r  -ito.iij-,  or  rather  rocks,  joined 


together  with  great  core  ;  aitd  it  is  said  lo  have  had 
a  foot  pavement  two  feet  wide  on  each  side,  besides 
the  Mgor^  or  pnncipal  mate  sioncs  in  tbo  auddla, 
and  no  two  nii|inal  pans,  wbicb  wan  pnbrfrinf 
nttMMda 

IX.  Tho  (Man  rand  led  hm  tbe  Parte  di  San 


b  « 


ilao'to  the 


Paolo,  near  the  THWi 
mouth  of  that  river. 

\.  TIjc  Avrelian,  from  the  Porta  .\urelia,  a  pate 
winch  was  near  the  Moles  Adriani,  or  Castle  of  Sant' 
Angclo,  led  by  Laurentum  to  Centumcellae,  or  Ci- 
vita  Vecchia,  to  Genoa,  and  ilieocc  by  Susa,  across 
tho  Mootccni.<!,  as  far  as  Aries  in  ftosence.  This 
aaoOM  10  hnn  been  the  oldest  pasaago  into  tho 
Gaida  ;  it  wna  tamnnd  by  Pompey  tbe  Ureat  under 
the  name  of  the  Strata  Romana.  Several  other  pas- 
sages over  the  Alps  are  ain  paMfeubwiaad  b  tbe 

"-^  *  ^-ttoiMM  on  the  raadi  ftoat  MQan  to 

Si 
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uo^t.  Arl«s :  ftom  MHu  to  Vknne  in  Danphio6,  etthw  hf 
"^lii;^]!^  the  Gredui  or  hj  the  CoUlan  Alps :  the  foiB«r 
^•^^^'^^  north,  tliL-  latter  south  of  Montcenis  5  ftom  MQMtO 
:>traal>urg  ;  nnd  from  Milan  to  Mentz. 

XI.  XII.  The  'rniimphnl  road  began  from  the  Ca- 
pitol, and  went  over  the  l  iber  into  the  country  be- 
yond the  present  site  of  the  Vatican.  We  may  con- 
sider as  the  last  of  the  twelve  great  roads,  originau 
ing  from  Kome,  the  CoUatme,  loading  due  aofdl 
firom  the  Poru  Pinciau  on  the  Moote  Pincio. 

Amoog  the  lew  nnnrlnble  roidt  abotu  the  no- 
'  tropolis  of  tbe  ancient  world  «tn  tho  tho  Cam* 
'  paoian.  the  new  and  the  old  Valerian,  both  lead- 
ing by  Tivoii  to  the  Adriatic;  the  Tunculati,  the 
Albaci,  the  .Ardeatine,  on  the  right  of  the  Appian; 
the  Leurcntinc,  a  little  more  to  the  right,  Pliny's 
vUlfi  being  mentioned  as  accessible  from  cither  of 
tboao  last .  the  Portuentis.  from  the  Porta  I'ortucte 
Truteverina,  leading  to  Oitiai  and  the  Aurelia  No- 
va,  beginning  from  the  Porta  Jaoiculi,  oow  Porta 
San  Poncrazio,  and  leading  towards  Cinta  Veodiia. 

Whether  on  the  foundations  of  the  andent  roads, 
or  iM  ir.v  in  .',  line*  that  have  been  prepared  in  nao* 
Utrn  times  by  the  magnificence  of  the  Pontiffs  or  of 
the  Princes,  the  great  roads  of  Italy  are  at  present 
almost  univeraaUy  well  made  and  well  repaired.  In 
Lombardy,  indeed,  and  throughout  the  imawoao 
pJaio  that  extends  froo  the  Alps  to  tbe  Apeonines, 
they  are  quite  as  good,  in  snniner  at  mst,  as  in 
England.  Tbe  crocs  roads  of  Italy  ore,  however, 
greatly  neglected ;  for  it  is  m  fact  almost  exclusive- 
ly in  (ircnt  Britain  that  private  and  individual  exer- 
tion supersedes  the  ncc«ii»ity  of  public  munificence. 
The  iulcrcourje  of  Italy  with  the  rest  of  Europe  has 
been  greally  focilitatcd  by  the  improvements  made 
in  the  two  gf«0t  JMMgei  0«ar  the  Alps  by  the  au> 
thofi^  of  Ikoapnitfr  Thnmoietiaafulof  tbeMin- 
proveaMiila  are  probabljr  tlioie  whieb  ham  been  efr 
fected  on  the  southern  side  of  Moatcenis,  since  they 
enable  tho  traveller  to  pass  with  little  danger  or  dif- 
ficulty at  all  s  usimj.  lyf  the  year ;  the  more  magnifi- 
cent are  the  works  at  the  Simplon,  which,  however, 
are  oot  completely  secure  from  the  danger  of  avnian- 
ehet,  wbeoever  fteab  snow  U  lying  on  the  ground. 
TheApennine  pofftion  of  the  Anralian  road  baa  al- 
io bean  gnalfy  uaproved  bj  aome  atill  more  leeent 
operalione,  ao  thatcnrriagea  mqr  now  pass  with  eoea- 
parative  ease  and  safety  from  Lucca  to  Geoon; 
though,  for  one  stage,,  sear  Sestri,  it  is  not  thoo^t 
advisable  fiwtbn  tMadiera-io  laiain  tbrir  aaMs  with- 
in them. 

The  general  declivity  of  the  new  road  over  .Mont- 
cenis is  1  inch  in  IS  or  and  it  is  never  greater, 
in  the  ateepest  pn^dHt  is.  in  the  fourth  and  fifth 
tntna  that  wind  ap  «f  er  LansUbMKgt  than  1  in 
It.*  ITie  toad  orer  tbe  Simplon  WMOxecatedjointljr 
by  the  French  and  Italians,  under  the  government  of 
Bonaparte,  from  1801  to  1805.  The  greatest  declivity 
i«  1  inch  in  -i  f ;  so  ttnu  m  (English  stage  coachman 
might  trot  bis  hon^i  uu  almost  the  whole  way.  The 
lenteatgnltefyer  immaLbabmikSOObetaiidergtoiind. 
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nwroadi  in  f^enceera  geoanUf  fMi^  in  titeir  Bewt. 
original  fbramUoo,  and  itiU  roogber  firani  want  of 

care  in  repairing  them,  as  the  traveller  feels  to  his  ^^0^,. 
cost  in  passing  over  the  primitive  mountains  in  the  ^  ^  "_ 
south  ol  that  couiiirv,  where  the  roads  are  certainly 
very  different  IVom  thote  which  are  made  by  Maca- 
dam across  a  bog  ;  although  some  of  the  more  rcccot 
French  and  flemish  pavements,  as  long  as  ihey  re» 
main  unlmpnirad,  are  truly  excellent :  the  new  pave* 
mcnt  betwean  Coiogne  and  Brussels,  for  examj^  ie 
ftr  more  perftct  lluHi  aome  of  the  vnpaved  parta  of 
the  continuation  of  the  same  line  of  road  to  Calaisi 
although  the  civil  postmasters  are  in  the  habit  of 
congratulating  their  English  gueat^  n  'he  "fioa 
gravel  road"  they  will  have  to  pass  over.  In  Ger- 
many they  have  few  pavements,  and  the  roads,  ex- 
cept  in  sandy  countries,  are  geriei-ally  kepi,  or  i^eep 
themselves,  in  good  repair ;  that  is,  in  the  south  and 
the  west  of  Gemiaay'  Mr  Cripua  infonns  us,  that 
the  great  nwda  in  Sweden  are  beantiiy:  they  are 
very  slightly  convex,  and  made  of  granite  broken  to 
the  size  of  a  walnut.  The  IH»h  roads,  according  to 
Mr  Edgeworth,  are  gene  r  1  I  y  1 1 . 1  te r  t ban  the  English ; 
the  Scotch,  Macadam  thinks  w,  ursc,  though  tbe  nate» 
rials  arc  belter  ;  but  in  many  parts  of  Scotland  the 
roads  app^  to  be  more  tiian  suiiictently  good  for 
the  commerce  of  the  country. 

[Bergier,  Uitlcin  dm  Unmdt  Cktmau  ie  IS^ 
jtire  Romuin,  9  Tola,  4tn.  Bruaaab,  17S8;  died  in 
16S3.  CoristtUratwnt  on  Roads,  8vo.  Lond.  J7S4. 
Phillips's  Dissertation  eoneerninf;  the  High  Roadt, 
8vo.  Lond.  17S7.  Homer's  Inquiry  into  the  Siate 
of  the  liaadf,  1 7(>7.  Lambert  On  the  beU  Atctnt  qf 
Ro0d*,  Ac.  Berl.  1776.  Meister  On  the  Skortut 
RuatU  to  Different  I'lactt,  N.  Comm.  Golt.  1777. 
Edgeworth  (Jn  lioads  and  Carriage.  Kdgtwortb 
Oh  Sail  Uaads,  Young's  Uaiurd  Fkiiattpi^t  IJ. 
f.m3:  ImtrmmU/irMakuigmdCUaHhmi^mb. 
CommuniciUioM  to  the  Hoard  of  Agriculture,  I. 
1797;  n.  119,  Beatson;  l(j-',  Wright ;  i7(i,  Joseph; 
183,  Hall;  19y,  Wilkes  <Jn  1  one  ace  Roadt ;  Er- 
skine  On  Iran  lioadt  t  805,  Wright  On  Watering 
Roadt  near  Londm;  i07,  Ellis  On  lFa*huig  Roadti, 
II.  1800;  p.  SS3,  Gumming  On  Broad  IVieeks 
m,  Wilkes  On  Railwayu  VI.  1808;  p.  18S«  Whet- 
iflir{  p.  464k  Amos  On  JCheelt.  VIL  Jtll;  p.  10. 
Cumming  On  the  Vngm  of  Beta  Ads  Trtm  ;  SO, 
Booth  On  Wheel  i'arriap^ci.  Paterson's  Practical 
'Treatue.  Quartniy  Ueviea;  May  1S20,  XXIII. 
p.  Macsdam'i  liemarkt  on  the  Present  liMtem 
of  Uoadmaking,  vaiUt  Obtervations  deduced from  Ptac* 
iice  and  Experience,  vuth  a  oiriv  to  a  Revision  ofUit 
Esiiting  Laws,  and  the  Introduction  of  JtnnroM* 
ntent  in  the  Method  of  Mating,  Repairing, 
teniiig  Btadtt  taut  D^mditig  the  Batti  Ik»d$Jra» 
MitappUeaHom,  6di  edit.  8to.  Load. 

(a.  l.) 

ROBISON  (JoH.\),  a  distinguished  Professor  of 
Natural  Philosopt\y,  born,  in  1TS9,  at  Boghall,  in 
the  parish  of  Baideniock,  and  in  the  county  of  Stir- 
ling^ WW  njrMuifaraaa  of  John  Rebiaoi^  Bi(|.wfa» 
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had  fonnerly  been  a  iMftliaiH  tt  Glasgow,  and  bad 
retired  to  lire  in  conaideraUe  affluence  on  hi*  Mtate 

at  Bogiiall,  not  far  from  that  city. 

He  w  tii  of  a  family  aufficienily  respectable  to  en- 
able son  at  a  (ubsequent  period  to  prove  himseir, 
to  the  satiafaction  of  toe  Court  of  St  Petenburg,  a 
gaUifrnttit  boni.  A*  a  younger  brother,  that  aon 
ma  ociginalljr  iatCDded  for  the  church,  and  went  at 
an  aaclj  aft,  aceatding  to  the  cuatoni  of  Scotland,  in 
47«0,  to^fQlar  aa  a  iladeiit  of  Imaiaaitf  in  tb»  Uai- 
mmtf  arOlaagoir :  ao  lliat  Iw  vat  inttlilad  ataioil 
in  ilie  rudimenla  of  Latin  and  Greek  literature  un- 
der the  able  inatruction  of  Dr  Moore,  the  well  known 
profeaioT  of  Greek  ;  and  he  acquired  luch  a  know- 
ledge of  these  languiige«  af  served  to  constitute  him 
a  correct  tinssical  scholar  through  lift'.  He  pur- 
sued his  studies  with  so  much  attention,  as  to  obtain 
the  approbation  of  bia  taaeban,  and  the  admiration 
of  his  contemporaries,  who  wore  delighted  with  the 
originality  and  ingenuity  of  his  conversation,  though 
be  did  BOI  himself  reflect  «qth  perftet  aaik&ction 
i^OB  tba  degree  of  application  wbl^  he  had  exerted 
bl  his  academical  education.  lie  took  a  degree  of 
Master  of  Arts  in  1751),  having  studied  niutliemalics 
under  Dr  Robert  Simson,  and  morul  philosopliy  under 
Dr  Adam  Smith.  The  exsmple  of  so  correct  and  rigid 
a  follower  of  the  ancient  metiiods  of  demoni^tration,  as 
Dr  Sioaton,  must  unqu«stioaabiy  have  exercJ^ed  ca«- 
eMenble  influence  on  his  yet  unformed  taste  in  ma- 
tbenatka  t  bot  be  memi  to  have  had  a  natural  pre* 
ftiaaoe*  ekher  finoBi  the  constitution  of  his  mind,  or 
Snm  team  piwtiopilj  acqniied  bobiie  of  tbnkiaf , 
fbrtbe  geonetrieal  mediod;  for  we  are  faiibmed 

that  "  lie  (ir«t  alfracfeJ  the  regard  of  Dr  Simson  by 
owning  hi^  di»like  of  algebra,  and  by  returning  a 
neat  geometrical  solution  t  i  a  ] n  blem  which  had 
been  given  out  to  the  class  m  uu  algebraical  form  ; 
with  ttiin  mode  of  solutioti  the  profewor  vim  delight- 
ed, though  the  pupil  candidly  ackoowiedt^ed  that  it 
bad  been  adopted  ooljp  beCMlie  he  could  not  solve 
Ibe  prahleai  in  tba  ananer  laqaiied  of  the  datt." 
He  bad  iaAibed,  in  the  ceaiav  of  bb  alndieat  aa 


bNapetabl*  aTersion  to  the  pursuit  of  hu  original  el>« 
jeets  in  tlic  church  ;  not  certainly  from  any  want  of 

religious  feelinp,  t  r  friin.  a  dislike  to  l.'.m.l  of  life 
thai  was  intended  loi  liiin,  but  probaljl}  Iruin  some 
difficulties  that  had  occurred  to  hinn  respecting  par- 
ticular point*  of  doctrine  or  of  practice.  He  was 
therefore  compelled  to  provide  himself  with  some 
other  occupation;  and  be  readily  accepted  the  oS'ersof 
some  of  his  friends  in  1758,  to  recommend  him  to  Dr 
filair,  a  pnbandaijr  of  W««miaiter»  wbo  bad  formed 
a  aebenw  fbr  aeiMlnit  Frioee  Bdwaid,  tbe  youug 
Dtike  of  York,  to  complete  bis  proftiiiooal  educa- 
tion at  sea,  in  company  with  a  son  of  Admiral 
Knowles;  and  Mr  Kobi^on  was  to  have  ji  ^.r  n  tcd 
his  Royal  HighneM  ia  mathematics  and  navigation. 
He  Kos  much  disappointed,  onhii>  arrival  in  London, 
to  find  that  the  expedition  had  never  been  serioaily 
intended;  aad  he  readily  accepted  an  engagci .  c 
to  attend  young  Knowles  as  a  private  tutor,  when  he 
went  as  a  midshipman  on  board  of  the  Neptune  ef 
90gV^  with  Adnritai  Sanndeia,  srbe  badllie«anii* 
mad  «r  a  ftvea  oMeadad  te  ce*«ipefaie  wUb  Ge* 
Wellb  fa  iha 
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the  appoiatBMBk  of  bit  friand  at  ft 
Beat  OB  board  of  the  Rojnl  WiUiaai,  BobiMn 

was  himself  rated  as  ii  iiiidNhipmai)  in  that  ahip. 

The  Heet  arrived  on  the  coast  of  America  in  April 
1759;  in  .May  they  got  up  the  river,  and  Mr  Robi- 
»on  wa«  one  of  a  party  of  1(X)  seLiroea  draughted 
from  the  Royal  William  itito  the  Admiral's  ship, 
under  the  command  of  Lieutenant  Kneadea :  in  this 
canacitj  be  bad  an  opportunitj  <tt  Mlipg  consider- 
able aerviea^  and  of  making  soose  sarveys  of  the  livar 
aiMl  of  tbe  nc^kbouring  country,  an  employment  iw 
which  be  wea  perfectly  qualified,  both  aa  a  geome- 
trician and  ai  a  draughtsman.  He  also  remarked 
tlie  efT'i  t  if  iliL  Aurora  Boreali!-  ii  the  compass, 
which  itud  Lecn  noticed  by  .Maira:'  nud  W'argentin 
some  years  before,  but  which  was  then  not  common- 
ly knnn-n.  AAer  the  battle,  which  was  signalised 
by  the  victory  and  death  of  the  gallant  Wolfe,  the 
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Itoyal  WilliaiB  aailcd  with  hu  body  to  Europe^  and 
arrived  at  S|pitJiaad  in  November.  Tbe  neat  year 
•be  was  aaat  tecruiae  off  Cape  FiniMccfi^  bat  fai  aut 
oiontba  ahe  was  obliged  to  return  borne,  from  having 
tbe  mater  part  of  the  men  di^nhled  by  the  acurvy. 

He  used  to  consider  the  two  yeur^  that  he  ^ent 
on  board  of  the  Royal  William  as  the  happient  of  bis 
life ;  and  no  inconsiderable  part  of  his  gratitication 
wa.s-  derived  from  the  study  of  seamanship  a$  he  saw 
it  practised  under  the  auspices  of  Captain  Hugh  Pi- 
got.  I^Ie  did  not,  however,  acquire  any  firm  at* 
uchment  to  tbe  mode  of  life  which  be  had  tea>po* 
rarily  adopted)  be  was  rather  dispooed  to  leMOe 
ilitftGBdaadeai  pHmiiM^  and  be  liad  overcome  his 
aeriler  objeetiona  te  tbe  eecieanallcal  profession. 
He  could  not,  however,  ri:?"  .  u  ;hc  friendly  invitation 
of  Admiral  Knowie*  to  come  and  live  with  him  in 
''iL  •:  j  jr  try.  at)d  to  sssist  him  in  some  important  ex- 
periments which  he  was  making  upon  mechanical 
aod  nautical  subjects. 

In  the  month  of  Febniaiy  1762,  Lieutenant 
Knowles  was  appointed  to  tba  Peregrine  sloop,  of 
80  guns,  aod  Mr  Robisoa  aeaompaaicd  bin  irilb  the 
hope  of  becoming  a  puraer.  He  visited  Uabon  and 
aavaial^otber  paru  of  Portugal;  but  he  found  a 
cmiae  fn  a  small  ship  much  less  convenient  and 
agreeable  tlian  in  a  large  one,  and,  fortunately  for 
hiuiuelt  and  for  mankind,  he  finally  quitted  die  Pe- 
regrine and  the  naval  service  in  June,  and  returned 
to  live  witli  Adoitrai  Kuowies;  who  soon  after  re- 
commended htm  as  a  proper  person  to  take  charge 
of  iiarrison's  timekeeper,  wbtob  bad  bean  ^t-ylttml 
by  the  labour  of  35  jrean,  after  neoj  uaauooeerfiil 
experiuenta,  and  wblob  waa  new  teat  ant  by  desire 
of  the  Board  of  leiigittide  to  tbe  Weat  Indies,  un- 
der tlw  cate  of  young  Hsrri&on  ard  of  Mr  Hobison. 
The  rale  of  the  chronometer  was  ascertained  at 
I'orbin)outh  the  6th  N'overaber  l~62,  and  it  indicat- 
ed, at  Tort  Roval  in  Jamaica,  a  differenoe  of  Ume 
amounting  to  S*  2™  47',  whicli  is  only  four  seooodti 
less  than  the  true  longitude.  After  «  tew  dajrt,  tbe 
observen  had  a  prompt  opportunitj  of  latuimiag 
borne  bgr  tbe  IMerlui  sloop,  which  wea  acnt  te  Enrepa 
with  deapaichai.  The  voyage  waa  bmk  diaaitraaa 
with  rcapect  to  wiad  and  weather,  and  at  last  tbe 
abip  teoLdn;  bttdieerrivedaaAatFBrtaoMMithin 
Uaich,  and  on  tbe  Sd  of  April  the  wateb  gave 
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11'  tt"  6}',  instead  of  IS*',  Tor  the  time  of  mean 
ncoitt  10  thtt  the  error,  nftcr  six  months,  was  only 
1  <"  53^',  arooitntinf  to  SO  Bove  tbn  aboot  M>  nrilcs 

of  distance. 

Mr  llobiHon  reci-iveJ,  upon  his  letiirn,  the  afflict- 
ing intclligcticL-  of  the  totaJ  loss  of  the  I'cregrtne, 
Which  had  foundered  at  set  mtb  her  coaimander 
and  the  whole  of  the  ship'*  coaipU;>  Ha  «aa  alw 
greatly  di»appointed  m  the  fiulim  of  MNne  bopef 
which  had  been  held  out  to  him  from  the  Admirally 
and  the  Board  of  Longitude ;  thougli  in  fact  there 
is  little  reajinn  dn  the  |ii.lil!c  t;i  r,  ;,'ret  that  be  was 
not  gratified  with  the  pursersiiip,  which  he  claitncd 
as  tlic  reward  of  his  services.  Ho  woa  indeed  uftcr- 
wvd»  actuully  made  a  purser  by  I-ortl  .Sandwich,  in 
176s  ;  but  be  limn  decliMd  aoccpting  the  appoint- 
Bent.  Hit  biognphcn  very  nttartUjr  cocDpltin  of 
the  neglect  of  tb6n  Boania  which  OQght  to  Mve  re' 
compcnFeil  him  ;  but  certaitily  the  Board  of  Longi- 
tude had  no  power  w  hatever,  and  probably  not  much 
iniluencc,  in  the  appointment  of  a  purstr  ;  and  after 
all,  the  delay  of  a  year  ur  two  was  nothing  very  un> 
common  in  the  navy. 

He  had  now  no  other  resource  than  to  return  to 
GbagOW,  and  to  resume  his  academical  pursuits  with 
renewed  oooifjp.  It  waa  from  tfatt  time  that  he  dat* 
cd  his  teriout  application  to  his  studies he  became 
»  xtrtmely  intimate  with  Dr  Reid  and  Dr  Alexander 
Wilson,  and  lie  imd  the  ndvantoi;c  of  being  a  witness 
of  two  of  the  ^ri'.itist  jitips  in  the  improvement  of 
physical  science  that  have  been  made  in  modern 
times,  Dr  Black's  experimental  theory  of  heat,  and 
Mr  Watt's  invention  of  a  new  steam-enginc.  Dr 
Black  was  the  fir^t  that  determined  the  ((uantlty  of 
heat  reqniied  for  the  conveieioa  of  tee  into  weterf 
Mr  Watt,  who  wet  aetiM  as  a  nutthematieal  inatru* 

in  nt-maker  ;it  Glasgnw,  had  been  emplovrd  in  re- 
|>itti<iig  a  wuiking  inoUt'l  ol  Newcomeii'«  ergitie  for 
one  ol  the  professors  of  the  univcrsit)  '  '  'Vus  the 
dificulty  of  supplying  this  model  with  steam  that 
eilggesicd  to  Mr  Watt  the  eligibility  of  having  a  se- 
parate coodenser,  and  that  led  him>  in  cwnjuactioo 
«Hth  Dr  Biaeit,  to  a  knowledga  of  the  quaatity  of 
heat  consumed  in  avaporattoa. 

Amid  the  cnthunasm  which  it  always  inspired  hf 
the  progress  of  sc  ientific  discovery,  and  of  practical 
improvement,  Mr  Kobison  found  every  encourage* 
ment  and  every  facility  for  the  pursuit  of  hit  favour- 
ite objects,  hie  was  recommended  by  Dr  Black,  up- 
OO  hi<  removal  to  Edmburgh  in  1766,  as  his  succes- 
MHrinthe  iectureihip  of  cbemistrj,  though  without 
the  iqiBOinlment  of  a  profimor.  He  took  charge, 
alao,  of  the  edocation  of  .M  r  Maedowal  of  Garthlaadt 
and  of  Mr  Charles  Knowles,  atterwardi  Sir  Cbarlea. 
Admirat  Krtuwles  wan  soon  after  recomniLntied  by 
the  Britisli  g:ivernmeni  lo  the  L^mprets  ot  Hu!-!.ia,  in 
order  to  t  ffett  a  reformation  in  her  navy,  hami^'  been 
employed  on  a  similar  service  in  Portugal  almost 
fif\y  years  before ;  he  had  alwaya  been  a  firm  friend 
to  Mr  fiobison,  and  now  engaged  him  on  this  mii> 
•ion,  with  a  salary  of  L.  S50  a  year ;  and  they  pro* 
ceeded  together  to  St  INteRsbuirg  in  December 
1770-  Being  hospitably  entenainrd  on  their  way  by 
the  Prince  Hi^lmp  of  Liege,  whom  they  found  m 
constitute,  with  his  chapter  and  ail  his  servanu,  a 
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lodge  of  freemasons,  Mr  Robisonwas  easily  per&uad'  Kvtiimi. 
ed  to  become  one  of  that  fraternity;  in  a  few  days  ^-^-.-^ 
he  was  made  an  appi entice,  and  by  iic^ri  ,  iit.iiuLd 
the  rank  of  Scotch  master,  as  he  has  himself  related 
in  his  publication  upon  the  subject,  lie  continued 
nearly  two  years  at  Si  Petersburg,  «>till  acting  in  the 
capacity  of  private  secretary  to  Sir  Charles,  who  was 
appointed  preiideni  'of  the  Board  of  Admiralty, 
oittch  to  the  advaalage  of  the  Rnatian  navy,  though 
his  improvements  were  frequently  retarded  iiy  ..'  e 
prejudices  of  the  native  officers.  Mr  Kobusn  was 
tlien  appointed  inspector  general  of  the  corps  of  ma* 
line  cadets  at  Cronstadt,  with  a  double  salary,  aod 
with  the  ranic  of  Lieutenant  Colonel.  His  duty  waa 
to  receive  the  report  of  about  forty  teachers  and  pro- 
feasors,  retpeedng  the  atudies  of  400  young  noble> 
BMQ,  wbo  were  their  ptHdla,  aad  10  daoi  theaa  aooaid> 
falg  to  his  judgment  Of  their  neritt;  but  he  had 
himself  nothing  to  teach,  nor  could  he  have  had 
much  occasion  for  lecturing  fluently  in  the  KuMian 
Ih  ij^u  :  •  ,'■  though  he  was  introduced  by  hi»  friend 
Kuturiiiti  to  the  Grand  Duke  Paul  as  a  proficient  in 
that  language ;  but  to  the  Empress  be  was  not  per* 
aonally  known.  At  Petersburg  he  could  hate  lived 
whbotit  regretting  his  country,  in  thesocieft^of  Mdl 
nan  aa  Euler  and  Alpinns,  adndred  bj  the  Ewiui^ 
and  beloved  by  the  British:  bat  Cranaladt  in  winter 
was  deploriMv  n  i  bniholy  ;  and  he  was  induced, 
without  niucii  iilliculiv,  in  1773.  to  make  some  little 
pecuniary  -liL.TilKi.'  ir'.  !-s  i|  :ir_-  \':  jirolL-.-tirfljiji  of 
Natural  Philosophy  a:  Lulinourjiiij  which  had  be* 
come  vacant  by  the  death  of  Dr  Russell,  and  to 
which  he  had  been  recommended  by  Dr  Robcttao^t 
theo  Prtttc^  of  the  University.  His  deiemiDallM 
waa  not  diimrofad  bf  the  Biwiaii  goearwwi^ 
who  granted  nn»  a  pennon  of  about  L,  SO  a  yearftf 

life;  but  it  was  only  ;iLiii!  Inrip'  a'^  fhrc:'  or  fo'.ir 
younfj  men,  who  hatl  uiiLuisjpajuttl  hiui  as  pupils, 
continued  to  reside  at  Edinburgh  ;  some  discontent 
having  been  expreased  because  he  did  not  keep  up  a 
correspondence  with  the  Aeadamy  on  the  iatpiOfB* 
ment  of  maritime  education. 

Ha  arrived  at  liklinburgh  in  September  1774;  be 
married  aooa  after,  and  continued  to  Ntido  in  that 
€itf  Ibr  the  remaltting  thirty  yean  of  hb  life,  paying 
only  an  imnual  visit  to  ins  native  place,  where  he 
poDsested  Q  part  of  Ids  paternal  estate  ;  not  being 
solicitous  to  extend  it,  although  "  he  did  not  dimi- 
nish it  otherwise  than  as  it  had  been  diminished  be- 
fore," that  is,  in  making  provision  for  younger  child* 
ren.  His  predecessor  had  been  very  jndictnsa  and 
successful  aa  a  Insurer,  though  not  a  mathematician 
of  the  bighatt  onler;  he  had  himaelf  more  practical 
Icnowledge  and  experience  in  mechantc«i,  and  waa 
better  mquaintcd  with  tlie  foreign  m.ahiTiiaticians, 
who  luul  naturally  lulien  under  his  notice  during  his 
residence  uu  ihu  ('ontinent.  His  lectures  »  ; l  mi- 
sidcred  by  most  of  his  pupils  as  somewhat  too  diffi* 
cult  to  be  followed  ;  a  complaint  which,  if  it  did  aol 
depend  on  their  own  want  of  pMparatery  infinnn* 
tion,  arose  perhaps  rather  nora  ftoai  the  haatjr  um»< 
ner  of  hw  eouncuitioB,  than  iVom  the  ahatnmncaa  «t 
his  matter.  The  singular  facility  of  his  own  ap> 
pri hei  sitiii,"  s:i\R  Prutessor  Playfair,  "  made  lum 
judge  too  favourably  of  the  same  power  in  others. 
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To  iinJcrstanJ  hit  lecture*  completely  mt,  on  ec* 
i.ouni  at  i!ie  rapidity,  and  the  uniforoi  flow  of  his 
discoiirge,  not  a,  very  e«»y  task,  (■veii  lor  men  toler- 
ably familiar  with  the  fiubject.  On  iljt^  account,  his 
lectures  were  Ics*  popular  than  might  havo  been  ox- 
pactod  from  (uch  a  cootbioaiion  of  talents  M  the 
BBttwf  of  them  posKised."  Thi»  inconveoienee  wae 
incraued  *'  by  tbe  aoall  umber  of  experiinoiits  tie 
iBDvdneed,  and  •  ▼ieir  that  he  took  of  Natural  Phi. 
lotophy,  which  left  but  ■  very  subordinoto  pioeo  for 
them  to  occupy."  An  experiment,  he  would  wjr 
truly  observe,  does  not  c^tul  lMi  a  frnieral  proposi- 
tion, and  never  can  do  more  liiuti  prove  a  particular 
fact:"  but  he  »eem«  Ui  have  carried  thia  prlnei()1e  to 
tome  little  exctws :  it  is,  in  fact,  the  iUutiralion,  aod 
not  the  proi^,  of  gener^  principle*  that  is  the  object 
of  o  pwblic  exbtbitioo  of  experimeaU ;  and  it  ie  very 
doiAitfU  whotfaor  Archimedei,  or  Noirton,  or  Lelb- 
nllf,  or  Ealor,  would  have  been  vaij  euooaaeral  aa 
tkmmtH.  Wth  respect,  however,  to  **  oocmaej-of 
definition,  to  clearnena,  brevity,  and  elegance  of  de- 
monstration, and  even  to  neatness  and  precttion  in 
experiments,"  Professor  Robison  toas  very  success- 
ful; his  course  extended  "  to  every  braacii  of  phy- 
sics and  of  mixed  niatiiemaiio,"  and  entered  so  fully 
into  the  detail  of  each  particular  divuion  of  the  sub- 
jects, that  "  a  oKtre  perfect  system  of  academical  in- 
ttrootioa  is  not  easily  to  be  imagined :"  nothing,  in 
ihortf  waa  wanting,  but  so  much  previous  knowledge 
of  madiematics  in  his  pupils  as  he  thought  be  bad  • 
right  to  expect,  though  his  expectatiew  wero  too 
rarely  fulfilled. 

The  Philosophical  Society  of  Edinburgh  had  been 
jliiiust  suffered  to  sink  iri-.o  rjh'ivion  after  the  publi- 
cation of  the  third  volume  tif  its  Euai^f,  in  17j8. 
Professor  Kobiion  became  a  member  of  it  soon  niter 
his  return  from  Russia,  and  was  chooen  Secreury  of 
the  new  Society  upon  ita  fomatlon  bv  Royal  charter, 
in  I78S,  wboB  it  iDcocpocited  with  itaeit  (be  whole 
of  tbe  aowWoy  naeiabaia  of  Iho  fofawr  Society.  !• 
1798,  he  reeewed  tbo  cinm|Ji«cot  of  •  degree  of 
Doctor  of  Laws  from  the  Umvertity  of  New  Jersey ; 
and  a  similar  honom  A  .ts  ptid  him  at  Gliu^iow  the 

Kir  after.    In  \BOO  he  was  elected,  ai  ftucctsnsor  to 
Black,  on  the  list  of  tbe  Foreign  Members  of  tfao 
Royal  Aoidcmy  of  Sciences  of  St  Petersburg. 

He  was  attacked,  in  1785,  by  a  severe  disorder, 
from  which  he  was  never  afterwards  wholly  frcOh 
though  it  produced  little  incoovenieoce  besides  pui^ 
with  aomo  daonasion  of  loinu^  wbicb  wa%  bowoaor, 
attrflmtcd  lotber  to  the  dooencM  of  bb  affliealieit 
than  to  tbe  immediate  effect  of  the  disease,  which 
was  a  glandular  induration.  For  many  years  he  was 
obliged  to  olitain  the  as!>istancc  of  substitutes  in  the 
delivery  of  his  lectures ;  but  towurdo  the  end  of  hij 
life  lie  was  iible  again  to  perform  the  duties  of  the 
professorship  in  person.  Ho  continued  his  literary 
labours  with  little  intermission,  and  was  most  happy 
k  tbo  oara  aad  atteoiion  of  bk  wifeood  cbiidNo. 
wboee  virtues  ho  fcond  tbo  belt  aDenatieii  of  hie  nif> 


feringfl.  He  took  a  slight  cold,  after  giving  a  lec-  Robitoa. 
tare,  on  the  88th  of  January  1805,  aod  died  on  the  **»v-^ 

80th. 

1.  It  iva»  comparatively  late  in  life  that  Professor 
Rdji^on  assumed  the  character  of  an  auth  r  having 
communicated  to  the  Royal  Society  of  Edinburgh, 
in  1785,  a  paper  on  tbe  Determination  qf  the  Orbit 
and  Motion  of  thf  Georgiutn  Sidut,  which  was  pub« 
lished  in  the  Edinburgh  Tramactimu,  VoU  L  He 
bad  observed  iha  ojiposition  of  the  plaoe^  bi  I7t^ 
with  aa  eqoatorht  telescope  only,  and  be  bad  c«ak 
puted  the  elements  of  its  orbit  wiih  greater  accuracy 
tlian  any  other  astronomer  had  then  done  ;  although 
his  suspicion  of  the  elfect  of  such  a  planet  on  the 
motions  of  Jupiter  and  Saturn  has  not  bccu  cmifirm- 
cd  by  later  investigations,  the  irrei;ularitics  of  these 
planets,  on  the  contrary,  having  been  otherwise  ex> 
plained. 

S.  A  second  paper,  p«bliabed  to  iho  aime  collec* 
lioo,  ToL  IL  p.  89,  folatea  to  Hit  MMm  qf  Light, 
as  afeoted  by  refracting  or  reflecting  substances 
which  are  themselves  in  motion :  tbo  author  corrects 

»nme  erro-s  of  lioscovich,  who  had  miscalculated 
the  elTect  oi  n  water  telescope ;  but  he  seems  to  agree 
with  Dr  Wilson  in  the  »U(;j;estion  of  another  experi- 
ment of  a  iimilar  nature,  which,  to  say  the  least,  is 
wholly  superfluous. 

S-  The  most  important,  beyond  all  compariMB» 
of  Professor  Uobison's  scientific  publications,  are  ibe 
artieiea  wbwh  be  cooununicated  from  tina  to  tbpo  to 
dM  Mfd  odMoa  of  tbo  Encydopaibt  Bribnimea,  and 
to  its  Supplememt.  It  was  under  the  care  of  Mr  Colin 
Macfarquhar  that  the  twelve  first  volumes  of  that  edition 
of  this  work  were  published;*  anii  ;  n  his  death, 
in  1793,  tbe  ta*k  of  continuing  it  wa«  cdmmilted  to 
Dr  Gleig,  to  whom  I'rofe^^or  Uobison  became  a  most 
essential  co-operator,  and  from  that  time  the  work 
ceased  to  bo  ■  nore  compilation."  The  first  of 
his  ooiMributioae,  oooording  to  Pnfeo^  FUylmt^ 
waa  the  Ankle  OmoOi  but  bo  probably  only  icvb> 
ed  aad  eolBigad  Ibat  atdde;  it  was  followed  by 
PattoBOPiiT,  which  ho  wrote  jointly  with  Dr  Gleig ; 
by  Physio:,  Pseuwatics,  Pnic  essh  n ,  t'jtojEc- 

Tll-KN,  PlJMl'S,  I{R!il8TAMCK,  RiVEHS,  KoOK,  llOPE- 

MAKiNc;,  Rotation,  Skam an^iiip,  Signal,  Soitki), 
Si'EciFu  CJnAviTY,  Statics,  Steam,  Stcah  Em- 
(;iNr.,  Steelyard,  Sthemcth.  Telescope,  Tide, 
TauurKT,  Vakiation,  aod  WATaitwoMS ;  and  in 
dke  AifgiiKnMMl,  bjr  Aacn,  AaTBOvoirr,  Boaoovicv,  ' 

Imfoi.8tov>  IirvotimoM,  KacBtvtmT,  IfAowb 

TisM,  Mechanico,  PtBCUaaiOM,  Pianoforte,  Po- 
sition, Temperahkht,  Thunder,  Trumpet, 
TscHiRNhAUS,  and  Watch  ^  .  Notwithstand- 
ing some  de|;rce  of  prolixity  mhA  want  of  arrange- 
ment, which  could  scarcely  be  avoided  in  the  pre* 
paratiou  of  original  articles  for  such  a  mode  of  pub- 
lication, the  whole  of  ibom,  taken  together,  undenia* 
Wj  oxbibit  0  moro  coipluto  flow  of  tbo  avodora  »■ 
pwoiaooto  of  phjraiaal  leieoeo  thoo  bad  o««r  bofoo 


*  The  third  cdiuoa  ol  the  Encyciopeedia  Britcmnka  coiuisted  of  eigbteea  volumes;  the  Supplement  to 
k«rtwo«ah«oa> 
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been  in  the  poMetsion  of  the  British  public ;  and  dis- 
play such  a  combination  of  acquired  knowledge  with 
original  power  of  reasoning,  as  hat  fallen  to  the  lot 
of «  few  only  of  the  most  ^voured  of  mankind. 

4«  It  is  not  altogether  with  so  high  approbation 
that  hit  frieoda  tad  hit  biograpben  have  mention- 
ed a  work,  «f  •  iHttore  raiber  poUtled  dmn  philo- 
iO|)h!r  il,  L  iititled  Pmofs  nf  a  Contpiraaj  agnimt  all 
the  Iteli^ionf  and  Govermnenti  nf  Europe,  8vo.  Ed. 
1797 ;  Uioogh  it  went  through  sevt-ral  editions.  The 
principal  part  of  the  book  consists  of  the  history  of 
tbe  lUuminati  and  the  German  Union,  whom  he 
eomiders  as  having  becouie  tbe  chief  agenu  in  a 
IplM  f  nt  formed  by  the  Fkvenitons,  at  the  suggestion 
•f  «MW  ex-jetnit,  who  proMttd  Gpr  tiieir  mom  tlw 
economy  of  the  order  which  he  had  qaitted ; 
and  wfifttever  foumlatlon  this  outline  mfiy  ba»c  had 
in  truth,  there  is  no  doubt  tliat  tiie  manner,  in  which 
ProffSior  Uiibison  haii  filled  it  up,  hctrayn  a  degree 
of  credulity,  extremely  remarkable  iu  a  person  used 
to  cabn  reasoning  and  philosophical  demonstration. 
For  eumple,  io  the  admission  of  a  atory  tokt  bj  BD 
anoojoHMU  Gerawn  author,  tlmt  the  nimitsr  Tyirgot 
trat  dm  jmMMtor  of  a  society  that  nek  at  Btran 
41Mon«eBlit  fbr  the  purpose  of  exftmining  the  braina 
nf  linng  children,  in  order  to  discover  the  principle 
of  vitality.  He  does  not  accuse  the  English  Free- 
masons of  having  participated  in  the  con.<piracy  ;  but 
he  considers  the  Continental  lodges  m  having  been 
universally  implicated  in  it. 

5.  After  the  death  of  Dr  Black  in  1799,  he  uo- 
dertook  to  superintend  the  puMication  of  his  Lectures 
on  CAemis^,  which  appewred  in  I80a.  8  *(da>4>  And 
hoenecated  thb  teak,  iHiieh  wat  rather  laboriom 
than  difficult,  with  equal  zeal  and  ability.  He  en- 
deavoured to  reduce  to  their  just  estimate  the  com- 
parative pretensions  of  the  I'rench  und  Hriti»h  che- 
mists, though  he  is  somew  hat  puritanically  Fcvtre  in 
criticizing  the  literal  meaning  of  the  compliments 
paid  to  Black  by  LavoiKicr,  on  which  hv  founds  a 
charge  of  insincerity. 

6.  Hia  last  publicatioa  wot  the  first  volume  of  a 
iMke  which  wm  to  ibrai  a  complete  system,  entitled 
Elementt  qf  Mechanical  Philotophi^,  8.  Ed.  1804. 
It  comprehended  only  Dynamics  and  Antrmrmff ;  and 
it  never  lun  iimc  -.-viy  popular:  it  was  tr,.!  ii.'-ruit 
for  the  many,  who  wished  for  general  and  jihiloBophi- 
cal  notions  only,  and  not  »ufHcientIy  precise  and  de- 
monstratife  for  the  few,  who  wanted  practical  and 

tesults.  In  attempting  to  combine  the 
ta  laerite  of  the  JSqMsif im  da  Sjfrtem  dm 
V  aod  of  tbe  Jlf^emiijae  Cattle,  the  tathor 
■acriSced  both  the  popular  simplicity  of  the  former, 
and  the  mathematical  perfection  ot  the  latter.  A 
few  inaccuracies,  which  ohl;!  t  r  i  t.  i  <  ape  the  at- 
tention of  the  reader  of  ilie  work,  have  been  pointed 
out  in  the   Imperial  Review  fOT  hfolCb  ISOi ;  8 

journal  long  since  discontinued. 

7>  The  ooBteata  af  (ha  volume  last  mentioned,  to- 
MOm  wMi  aoBW  aUMNcriptt  intended  to  have 
Janaed  part  of  a  weaBil,  sad  the  greater  part  of 
(he  articles  fumuhed  by  Professor  Kobison  to  the 
Bncj/clof><tdia,  were  collected  into  a  System  of 
Mechanical  P/iilotophy,  nith  Notes,  bv  David  Hrew- 
■t«r,  LL.D.  4vohk  S.Ed.  1882;  a  spirited  book- 
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seller  in  London  1  ivinp  uiuIl riil- en  the  risk  of  RcVimil 
the  publication.  1.  The  fir»t  volume  begins  with 
the  articles  Dynamics,  Projectii.es,  Coaptrsct;- 
LAR  Forces,  Capillary  Att«actioii,  fioaoe*. 
tick's  Theory,  and  RoTATtoN,  all  aa  rpBMdalled 
for  the  MimtsOft  then  follow  STsammi  or  Mats*- 
anits,  CARFaaTRT,  Roor,  Co*aTKoorrow  o» 

ArciIFS,  CoVSTRt'CTIOX  OF  CkNTRBS.     ?.  T^^P  TW- 

ticle  Steam-Enoine  is  enriched  with  nott-i  cuid  an 
appendix,  by  the  late  Mr  Watt;  the  next  is  Ma- 
ciirNEHY;  then  Uksutanck  or  Fttnos,  Rivsaa, 
Watkkworkb,  Pumps,  'i.  A.stronomy,  Trli* 
SCOPE,  PNKOHATIca.  4.  Electricity,  MAOMCTttMf 
VAMMTieir,  TkMrsRAMKHT,  TBVHraT*  Wahob* 
woRKf  aad  Siamammi  ip.  The  notaa  an  aat  iwaia* 
root,  and  the  editor's  principal  kbonr  hat  been  to 
retrench  some  passages  that  appeared  to  him  Eupt  r. 
fluous,  when  the  papers  were  to  stand  as  pans  of 
such  a  collection. 

"  Although  Dr  Robison's  name,"  says  Dr  Brew- 
ster in  lii«i  preface,  "  cannot  be  asaociated  with  the 
great  discoveries  of  the  century  whiofa  he  adorned, 

irct  the  memory  of  his  taleata  aad  hit  Tirtacs  will  be 
ong  chetiifaea  by  his  country.  lathnad  with  the 
geauiae  tpMt  of  the  philosophy  which  he  taught,  he 
was  one  of  the  waroiest  patrons  of  geniui.  wherever 
it  was  found.  Hix  mind  was  nobly  elevated  above 
the  mean  jealousies  of  ri'-  al  m-ibitioo,  and  hi-  iove  of 
science  and  of  justice  was  too  ardent  to  allow  hica 
eitlier  to  depreciate  the  Inhour*  of  others,  or  to 
transfer  them  to  bimaelf.  To  these  great  qualities 
as  a  philosopher*  Dr  fiobison  added  all  tbe  more 
aatioiable  eodownaaM  of  doaMttic  and  of  tocial  ii£e« 
Hit  (KeiMlab^  waa  at  all  thnea  genereiie  and  afaieefc. 
Mis  piety  was  ardent  and  unostentatious.  His  pa- 
triotism was  of  the  most  pure  and  exalted  diaracter ; 
nni),  like  the  immortal  Newton,  whose  memory  ha 
cherished  with  a  peculiar  reverence,  he  was  pre- 
eminently entitled  to  the  high  diiitiuction  pf  n  Chris- 
tian, patriot,  and  philosopher."  ilis  penon  waa 
handsome,  and  his  physiognomy  prepotaailhigt  aad 
bo  appean  to  have  baan  andowod  with  aa  aatnmdH 
vmtj  coabniatoB  of  talent*,  eveo  aadnaiwlr  of 
those  which  were  called  into  immediate  activity  in 
his  professioTial  pursuit* ;  for  he  was  a  good  linguist, 
an  (  xv  clli  Eii  (lraiij:lii:-riian,  and  an  accompli:-!] u J  lu a- 
sician  :  his  conversation  was  always  energetic  and 
interesting,  and  sometinieii  even  poetical ;  and  hit 
liberality  ^teoUBtent  waa  only  limbed  by  hit  r^pud 
for  what  ha  aeaiMwad  aa  tho  hctt  inlemUaraiB- 
Uad. 

A  diort  aeeomit  of  hit  IHh  waa  pabliibed  ia 

1802,  by  a  contribnMr  tn.  the  Philiuopiucal  Ma- 

fazine,  who,  among  uihar  inaccuracies,  thought 
imself  at  liberty  to  assert  that  he  was  an  ad- 
mirer of  lite  algebraical  lorn  of  reprerentation, 
in  preference  to  the  geometrica].  His  friend, 
Dr  Gleig^  stepped  forwards  soon  after  to  correct 
these  mittaket,  in  the  Antijacobin  Remen  for  1803, 
and  hit  latter  waa  capiad  into  the /^JUfcmpUcdl  ila> 
gaxine.  Me  attmtt.  Iron  hia  own  knowledge,  that 
even  yet  ProfesRor  Robison  "  delight*  mucli  more 
in  geometry  than  in  any  of  the  niodes  of  algtbra, 
assigning,  as  the  rci^-on  of  his  preference,  that  in 
tbe  longest  demon«ira(ioo,  tbe  geometrician  bat  at* 
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Roiiijon   ways  clear  and  adequate  ideal,  which  the  most  ex- 

Crt  algebraist  can  very  addom  have."  It  rauy  per- 
pa  be  anerted,  on  tlie  other  hand,  that  the  «amc 
'maooiag  would  lead  us  always  to  employ  actual  tnaU 
tiflieainm  «r  division,  in  preference  lo  the  uae  of  lo- 
gorithna  or  oTa  sliding  rule;andtbtttlio*iiaiooflho 
nu^ic  of  calculation  depends  on  the  abstraction  of  the 
results  from  the  numerous  and  separately  unimportant 
steps  by  which  tbcy  ar<'  i  Jit  iici^d  :  but  the  having  once 
seen  those  steps  clearly  is-  ciji  taiiily  of  great  import- 
ance to  the  process  of  reasoning,  even  when  the  me- 
mory m  longer  retina  tiiem ;  and  no  mathematician 
of  correct  taste  can  study  the  ancient  geometricians 
mthoM  odniriog  tbe  elegance  and  precisioo  of  their 
medundy  omo  amidst  the  pedaotiy  which  too  fre* 
qooMljr  cMdopM  thdr  nipfMiioiWi  ood  witliout  be- 
ing gnleftil  for  their  panctuBtj  in  ooliecting  their 
resulu  intu  iln  ver  y  convenient  form  of  distinct  pro- 
positions, utid  ui  uiaking  such  references  from  each 
propoiiition  to  the  foundaiioos  on  which  it  depends, 
as  to  enable  him  readily  to  trace  back  ihcir  steps  to 
the  most  elcintntury  principles  ;  which  is  scarcely 
poaiible  ia  aav  of  tbe  works  of  the  most  modem 
acbod  of  utfyA, 


ROM 

Mcmt  rarely  to  have  cultivated  the  higher  mathe- 
matics for  their  own  sake  only,  or  any  further  than 
«!>  they  could  be  applied  to  Um  study  of  tbe  pheno- 
mena of  nature,  or  to  the  pnctice  of  the  combina- 
liona  of  artjinikot,  without  oogMMuhliflutation.  there 
wHiM  bono  tmdc  to  guidons  In  thepnthleas  region* 
of  quantity  and  nanlwr,  and  their  endless  rehuions 
and  functions.  Dot  besides  the  utility  of  the  pure 
mathematics,  as  a  branch  of  early  education,  in  ex« 
ercislnf^  and  fortifying  the  powers  of  th^  mind,  it  is 
impossible  to  foresee  with  certainty  lioui  much  of 
msihetnaucs  may  be  watited  by  tbe  natural  philoso- 
pher  in  any  given  investigation  ;  and  Profeam  Robt 
son,  as  well  as  many  others  of  his  countrymen,  would 
certainty  have  been  the  better  for  the  poascasioo  of 
a  UtOt  mpn%  ■»  the  nnthor  of  the  critiMM  in  tbe 
Impend  Jbvan*  hii  nhtedy  had  occeiien  le  iVMrit. 

{^PhU,  Mag.  XIK.  Dr  Gleig,  in  AnlijacobiM  Mae. 
XI.  1S02.  Stark's  IHogrophia  Scolica.  Aikwo 
GeiifrnI  Btopaphy,  VIII.  4.  L,oiid.  181.S.  Playi)|ir« 
in  /,(/.  Trans.  VH.  1815,  p.  495.  Chalmer»'»  Hb- 
grafhieal  Dktiomry,  XXV,  8ve.  Lend.  iSlCj 
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Dn  JouNSON  has  defined  Romance,  in  its  primary  . 
^seo&e,  to  be  "  a  military  fable  of  the  middle  ages ; 
a  tale  of  wild  adventures  in  love  and  chivalry."  But 
although  this  definition  cxpreMcs  correctly  the  ordi- 
nary idea  of  tho  word,  it  is  not  sufficiently  compre- 
hensive to  answer  otir  praaeot  poipooflb   A  compo- 
sition may  be  a  legitiatte  wmnco,  jnt  neither  re- 
fer to  love  nor  eiiivnliy^o  war  nor  to  dw  niddle 
osCi.  Tha  **  wild  ■dventinis''  is  alnoat  tlio  onl^ 
absolutely  essential  ingredient  in  .Tohnsun'tt  di  fiai- 
tioo.    We  would  be  rattier  inclined  to  describe  a 
Romance  as,"  i  fii  li  iDus  narrative  in  prose  or  versej 
the  interest  of  which  turns  upoji  marvellous  and  uci- 
common  incidents  i"  being  thu^  opposed  to  the  kin- 
dred term  Novel,  which  Johusoo  has  described  as 
"  a  smooth  tale,  generally  of  lovo;"  btit  which  we 
would  rather  deflno  as  "  »  fietitioua  narrative,  dif- 
fering from  the  romance^  becMHe  eocommodated  to 
tb»  orduiary  train  of  humnn  evMti^  end  tbe  aodera 
■tite  of  aodetf  .*  Aasaming  thew  defidtlon^  h  is 
evident,  from  the  nature  of  ilic  distinction  adopted^ 
that  there  may  exist  compositions  which  it  is  difficult 
to  .1^  ii.;n  precisely  or  exclusively  to  the  one  claai  or 
other  1  and  which,  in  fact,  parUke  of  the  nature  of 
both.  But  the  distinction  will  be  found  breed  < 
to  answer  all  seoeral  aod  useful  parposea* 
The  word  Hooence,  in  ita  oi^^nal  i 


far  from  correspond':) l:  na'a  the  definition  now  as- 
signed. On  the  conutir)  ,  it  signified  merely  one  or 
otiier  of  the  popular  dialects  of  Europe,  foundcil 
(as  almost  alt  these  dialects  were)  upon  the  Homao 
tongoe,  that  is,  upon  the  Latin.  The  name  of  ro- 
nance  was  Indi'criminatelf  given  to  the  Iteliae,  to 
the  Spanish,  even  (in  one  teoierkable  instnnee  «t 
least)*  to  the  Siigliah  laqgnue*  But  it  wm  oape* 
daily  applied  to  the  oompotma  language  of  Fknnoe  t 
in  which  the  Gothic  dialect  of  the  Franks,  tbe  Celtic 
of  the  ancient  Gauls,  and  the  classical  Latin,  formed 
the  tncrediente.  Tboa  Robert  Do  Bruunet 


'>  Alllseallagatt  IokIu, 
That  so  this  languue  iixiken 
Pwaltiswssdiiicslsd  Jlmwiiw, 
la  saybibfeis  aad  mooT  naoao.*'- 

At  a  prriod  80  curly  as  1 1')0,  it  plsinly  appears  that 
tbe  itocnance  Language  was  distinguished  from  the 
Latin,  and  that  translations  were  made  from  the  one 
into  tlie  other ;  for  an  ancient  romance  on  the  sob* 
ject  of  Alexander,  quoted  by  Fenche^  Mqn  it  wae 
written  by  a  learned  clerk, 

<'  Qui  A-  f^i«  U  itM,  ft  n  Rmna*  la  miL" 

The  most  noted  romances  of  the  middle  agea  were 
MiMd!^  oonpeMd  in  the  nNBenoe-  or  VnaA  ha* 


*  Thia  eorioiaa  passage  waa  detected  by  tbe  industry  of  RHoon  in  GinrMit  CoMhweiMt  **  M  eytfo  alCe 

optima,  qua!  Seollice  vicn'a  at  Fhoth  ;  Rriitani  Witrd;  Romane  vcro  Scotle-Wattre."  Here  the 
various  names  assigned  to  Ujc  Friili  of  Forth  arc  given  ni  the  Gaelic  or  Earse,  the  British  or  Welsh  |  and 
thepliriH  /i  f  1 . 7  is  applied  to  the  ordinary  language  of  England.    But  it'     "  —  — 

enother  insuuice  of  the  £agliah  language  bei^g  teined.  Komwi  or  Komaocet " 
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goagc,  which  ww,  in  a  peculiar  degree,  the  speech 
of  lore  and  chiralry;  and  those  which  are  written  in 
El^iA  alw»j*  affect  to  refer  to  wme  French  origi- 
nd,  wUdi  umnllj,  at  least,  if  not  in  all  instances, 
must  be  supposed  to  Ihitc  *  ml  oistciice.  Hence 
the  frequent  recnnwiee  of  the  phc 


Or, 


"  A*  tn  rotoMce  mamii" 
Kigbl  u  'he  rooMuat  NStdbi" 


and  equivaicr.t  [  lu  iiFeg,  well  known  to  all  who  have 
at  anj  time  pt  ruKl  -lu  li  compositiorui.  Thiu.  very 
■atiiraliy,  though,  undoubtedly,  bjf  fiow  degrees,  tlie 
my  name  of  roroaunt,  or  romance,  came  to  he 
cmMfemil  from  tbe  laaguige  itself  to  that  peculiar 
i^le  of  cwmwMtioii  m  mm  it  wm«o  much  en* 
ployed,  and  which eo  eOMMBll  icfencd  to  it.  Hov 
earK ,  a  transfereooe  to  natartl  took  place,  we  haw 
ti  I  act  tncADS  of  Itnowinp-  .  hut  the  best  authority 
assures  us.  that  the  word  wuii  used  in  its  modern 
sense  so  early  as  the  reign  uf  Edward  111.  Chau- 
cer, unaUe  to  alcep  daring  tl^e  night,  infonns  us; 
tha^  in  Older  to  pwe  the  tine, 

Upoo  my  bed  I  talc  upright ; 

A  BOKAintcCt  sBdbt  meit  uok^ 


Ibehoofcdeaeribcdae  • 


Tlwt  dcrkif  had,  in  old  time, 
And  odict  pocu,  put  m  riijuie." 

the  author  tells  us,  a  little  lower, 

M  This  bask  as  tasks  but  iif  ndi  tliiBfib 
OfQasow'lhwaalr— *^ — 


lite  volume  proves  to  be  no  other  dian  Ovfd's  Me- 
Inmorphom :  and  Clmuci  r,  hy  applying'  t'"' 
name  of  romance,  guiiiciently  eatablithcs  that  the 
word  was,  in  hi.i  iititc,  cOfTOCtly  cmptoycd  tmdflr  th« 
modem  accepution. 

Hating  tbtia  accounted  lor  the  derivation  of  the 
word,  our  iBfcat^Mtioo  divides  itself  into  three  prin^ 
cipal  brmckcii  tnongh  of  unequs^  extent.  In  tbe 
FIRST  of  these  we  propose  to  inquire  into  tbe  general 
History  and  Origin  of  this  peculiar  species  of  compo- 
sition, :ind  jiiirticularly  ofKomances  relating  to  Euro- 
pean Chivair)',  ntiieli  necessarily  form  the  most  inte- 
resting object  of  our  inquiry;  and  in  the  second,  in 
give  some  brief  account  of  the  History  of  the  Komsnce 
of  Chivalry  tnthedtflbrent  states  of  Europe.  TninoLY, 
We  pfO|pote  10  noiioe  cursorily  tbe  varioua  kiada  of 
BominticCaaipadttoe  by  which  theincieiic  ranencv 
of  chivalry  were  ibllowed  and  aoperseded,  and  with 
these  notices  to  conclude  the  article. 

Gaacnllii*.    [.  |n  the  views  taken  by  Hurd,  Percy,  and  other 
JJJJ*f       older  authorities,  of  the  origin  and  history  of  ro- 
mantic fictiwn,  tlieir  attentions  were  so  exclusive- 
ly ftiod  upon  the  romance  of  chivalry  alone,  that 
^■eemiol 


merous  anJ  fitt-ri-ivi;  gcuuis.  The  progress  of  ro-  " 
n  au  1-,  :ii  t.i  r,  keeps  pace  with  that  of  society, 
which  cannot  long  exist,  even  in  the  simplest  state, 
without  exhibitisg  aoBM  specimens  of  this  attractive 
style  of  coaiposition.  It  is  not  meant  by  this  MMer> 
tion.tbat  in  early  ages  such  narratives  were  inveoladp 
in  tbe  chavutir  of  iMfe  Saaaah  denaad  to  nw 
away  tbe  lebve  of  thote  who  time  eaeagli  to 
read  and  attend  to  them.  On  the  contran  ,  rnmaiicc 
and  real  history  have  the  same  common  ongm.  it  is 
the  aim  of  the  tormer  to  maintain  as  long  as  possible 
the  mask  of  veracity ;  and  indeed  the  traditional  me- 
morials of  all  earlier  ages  partake  in  such  a  varied 
and  doubtful  degree  of  tbe  qualitieaeaioitaalto  dioie 
opposite  Haw  of  compoMtion,  thet  they  fbia  •  ndud 
^MM^hetweea  them ;  and  mn  be  tcmed  either  ro- 
MUth:  histories,  or  btstoricn  reawaces,  accimiing 
to  tbe  proportion  in  which  their  truth  is  dehMid 
by  fiction,  or  their  fiction  mingled  with  truth. 

A  moment's  >;laiice  at  the  origin  of  society  will 
satisfy  the  reader  why  this  can  hardly  be  other* 
wise.  The  father  of  an  isolated  fiunily,  dea> 
ttned  one  day  to  tiae  Awn  theooe  into  •  aatioas 
■Mj^  isdaads  oaiiaie  to  Ua  dcaoeDdaaAa  the  obQana* 
ataaeea  whhdl'detacbed  him  from  tbe  society  of  liia 
brethree,  and  drove  him  to  form  a  solitary  scitlemeBt 
in  the  wilderness,  with  no  other  '  viation  from  truth, 
on  the  part  of  ilie  narrator,  than  jrnc*  from  the  infi- 
delity of  memory,  or  the  t 'ji  rutinns  of  vanity. 
But  when  the  tale  of  the  patriarch  it  related  by  his 
children,  and  again  by  his  descendants  of  tbe  third 
and  fbttith  geDcratioo,  tlw  fiaota  it  eoataina,are  a|tt 
taaaaamakTeiydileieiitMiiwt  TheTcnil^ofthe 
tribe  •ugmcata  tlie  ainnple  anoala  flron  one  cause— 
tbe  love  of  the  marvelioos,  so  nnttiral  to  the  human 
min  1,  c'j[  tributes  its  means  of  sophistication  from 
atiutljLr--" liilc,  sometimes,  the  king  and  the  priest 
find  their  interest  in  casting  a  holy  and  sacred  gloom 
and  mystery  over  the  early  period  in  which  tlteir 

Cir  aroae.  And  thus  altered  and  sopbistieated 
eo  many  diffimnt  notivesj  the  real  adventwet 
of  the  fboider  of  tite  tribe  bear  at  Nttli'  proportion 
10  the  legend  recited  among  his  children,  as  the  fa 
neat  but  of  Lorctto  bears  to  the  highly  omamenttd 
church  with  whic  ii  iiuperttition  I  n  n  rounded  ar.d 
enchaj^  it.  Thus  the  definition  which  we  have  given 
uf  Romance  as  a  fictitious  narrative  turning  upon  the 
marvelioua  or  tbe  anpernatnral,  night,  in  s  large 
boaaMtoi  " 


■  i]iiieq<iill 


)  have  forgotten  that,  howerer  iotofeating 
ami  poenUarj  k  finiMdoBly  ore  speciea  of  a  very  mi- 


Audct  in  hiatotU, 

or,  in  fiuc,  the  mythulogical  and  fabulous  history  of 
all  early  nations. 

It  is  also  important  to  reasark,  that  poetiy,  or  ra- 
ther verse— rythm  at  leaat  of  aome  sort  or  other*  ia 
originally  selected  as  the  best  vehicle  for  tbeae  M* 
ditional  hbtories.  Its  principal  recommendaticni  is 
probably  the  greater  facility  with  which  uietrical 
narratives  are  rL-t.i:ued  in  the  memory — a  point  of  tlie 
last  cons( qtiencc,  until  tbe  art  of  writing  is  gii/t  rjliy 
introduced ;  since  the  construction  of  the  verse  it*«.if 
forms  an  artiSci.ii  u>i>ociation  with  the  aenae*  the  one 
of  which  aeldom  /aila  to  recal  tbe  other  to  reoollcc- 
tlan.  But  the  aNdinoi  of  vene,  at  fiiat  adeptad 

to 


L^iyui^-Od  by  GoOgI 


R  O  M  A  N  C  E, 


48t 


ly  to  aid  the  memory,  becomes  $om  vsliiable  on 
lunt  of  ita  other  quiilitics.  The  march  or  mea- 
«f  lb*  ataim  ii  cntifying  (o  the  ear,  and,  like  a 
ntvai  abdn  of  mtwdy,  can  be  veatniDed  or  ac« 
oelerated.  so  utt omMpond  witfi  tlw  tMie  at  ftd* 
which  the  wflrdi  etumy;  wltOe  the  nflvifmra  of 
the  ni.coi.-;  irv  measure  rvthm,  or  rhyme,  is  pcrpo- 
tually  gratitying  the  hearer  by  a  sense  of  difficulty 
OTCrcomc.  Ver»e  being  thus  adopted  as  the  vehicle 
of  traditional  history,  there  needs  but  tlie  existence 
of  t  tingle  man  of  genius,  in  order  to  carry  the  com- 
posidon  a  step  higher  in  tlie  scale  of  literature  than 
that  of  which  we  are  treating.  In  proportion  to  the 
skill  which  li»  attaiBa  in  hia  artt  Um  faaoy  and  inge- 
nuity of  the  ertiM  bimaetf  are  fseited ;  the  simple 
ii  irr  I'ive  transmitted  to  him  by  ruder  rhymers  is  in- 
creased in  length ;  is  decorated  with  the  graces  of 
langaage,  amplitied  in  BetaU,  and  rendered  interest- 
ing by  description ;  until  the  brief  and  barren  original 
bears  as  little  resemblance  to  the  finished  piece,  as  the 
JUttd  of  Homer  to  the  evanescent  traditionm  out  of 
which  the  blind  bard  wove  his  tale  of  Troy  Divine. 
Heooe  the  epinkii  eipnaMd  b  v  the  ingeniotts  Percjr, 
Md  mnM  to  by  Hlieon  himwf  Wbeneboitttopie- 
sent  to  his  readers  an  exoelleBt  aaaljik  of  the  eld  M»- 
mance  of  Lybiut  Dueoniui,  and  making  aeverel  ve- 
marks  on  the  artificial  management  of  the  story,  the 
Bishop  obicr*e«,  that  "  if  an  Epic  poem  may  be  de- 
fined a  fable  related  by  a  poet  to  excite  odrairation 
and  ioipire  virtue,  by  representing  the  action  of  some 
one  hero  favoured  by  Heaven,  who  executes  a  great 
design  in  spite  of  all  the  obstacles  that  oppose  him, 
I  know  not  why  we  should  withhold  the  name  of 
Bme  Pam  from  the  piece  wbkb  I  md  eboul  to  ana- 

Yet  although  this  levelling  proposidon  has  been 
laid  down  by  Percy,  and  assented  to  by  Ritson 
(writers  who  have  few  opinions  in  coaunon),  and  al- 
thoti^h,  upon  so  general  a  view  of  tlie  subject,  the 
lUoil,  r,r  (  VL  O  the  Otiyssei/,  of  Honier  might  be  de- 
graded into  the  claiis  of  runuutcea^  as  Le  Beau  De 
connu  is  elevated  into  thatof  epic  poeni,  there  lies 
ia  ecdioerjr  speech,  and  in  eewda  ienM^  le  wide  a 
diMtaedoa  between  dNW  lao  ebnewef  eoo^iIoD, 
as  there  is  betwixt  the  rude  mystery  or  morality  of  the 
middle  ages,  and  the  regular  drama  by  which  these 
were  succeeded  v,  ni  i  r  tfu  nrt  and  the  ornaments 
of  the  poet  chiefly  aurat  t  uur  attention — where  each 
part  of  the  narrative  bears  a  due  proportion  to  the 
others,  and  the  whole  draws  gradually  towards  a  final 
and  sadsfactory  conclusion — where  the  characters  are 
■hetclied  with  force,  and  sustained  with  precision— 
«rbere  tlie  neiratife  is  enlivened  and  adetned  with  so 
mudi,  and  no  more,  of  poetical  ornament  and  deaclip* 
tion,  nt  may  adorn,  without  impeding  its  progrew  i. 
i\Iii  rc  iliisartand  taste  is  displayed,  supported,  at  the 
same  time,  by  a  sufficient  tone  of  genius,  and  art  of 
composition,  the  work  produced  must  be  rcnncd 

aDd^bmNDad  '  ""oee^ied"'  "^Hwa^ 


Virgil,  and  Milton.  .On  the  other  band,  when  a  timj 
tanguiahes  in  tedious  and  atante  details,  and  relies  ' 
An-  the  iatefeat  wliich  it  ttwaeaw  te  eaciteb  latbcr 
apea  the  viM  eaeenioai  i^rn  vnbfidled  ftney,  dMu 
apea  die  lldll  of  the  poet — when  the  supemataial 
and  die  eatraordinary  are  relied  upon  exclusively  at 
the  supports  of  the  interest,  the  author,  though  his 
production  may  be  distinguished  by  occasional  flashes 
of  genius,  Bnd  though  i;  ma,  hn  i  m  Leresting  to  the  his- 
torian, as  containing  some  minute  fragments  of  real 
events,  and  still  more  10  te  die  antiquary,  from  the 
light  which  it  throws  upon  aneteat  manner*,  is  still 
ae  wnt  thea  a  humble  Ronsineer,  end  his  work 
mutt  lauk  aBeagit  ihoie  nide  omamenle  of  e  dark 
age,  wtnleh  are  at  prewnt  the  subject  of  one  conai- 
deration.  Betwixt  the-  extremes  of  the  two  classes 
of  composition,  there  must,  no  doubt,  exist  many 
works,  which  ptirtake  in  some  degree  of  the  charac- 
ter of  both;  and  after  havinp  assigned  most  of  them 
each  to  their  proper  class,  according  as  thev  are  dis- 
tinguished by  regularity  of  composition  and  poetical 
talent,  or,  on  the  contrary,  by  extravaKMCa  of  iiUt* 
gination,  end  iraeaalarity  of  detail,  tbeia  flM{f  etSl 
leaehi  eenM,  to  wbiofa  these  propertlee  aiaioeqnal- 
ly  balanced,  that  it  may  be  di£Bcult  to  aqr  to  whieb 
clasa  they  belong.  But  although  this  may  be  the 
c«  (  in  a  very  few  iostances,  our  taste  and  habits  rea- 
di:y  a  ^l  iiwledge  as  complete  and  absolute  a  diflier- 
cnt  I  Li-i'\  ixt  the  Epopeia  and  Rotnancc,  as  can  ex- 
i&t  betwixt  two  distinct  species  of  the  i$ame  generic 
dau. 

We  have  said  of  romance,  that  it  first  appears  in 
the  form  of  metrical  history,  professes  to  be  a  narra- 
tifa  ef  hmI  Ibcta,  aad  i%  wdeed,  aearhr  allied  to  lucb 
UMmy  ae  ea  etriy  atate  of  aoeiety  atwda;  whxli  » 

always  exaggerated  by  the  prejudices  and  partialities 
of  the  tribe  to  which  it  belongs,  as  well  as  deeply 
marked  by  t  a  r  i  I  nlafry  and  superstition.  These  it 
b(K:om«s  the  trade  of  the  romancers  still  more  to  ex- 
aggerate, until  the  thread  of  truth  can  scarce  be  dis- 
cerned in  the  web  of  fable  which  involves  it ;  and  we 
arc  compelled  to  runouncc  all  hope  of  deriving  se- 
noua  jnr  authcntio  infigmiatioo  from  the  meteriala 
upon  wliidi  the  eompouodei*  ef  fietion  be«e  been  aa 
long  at  work,  from  oi«  generation  to  another,  that 
they  have  at  length  obliterated  the  very  shadow  of 
reality  or  even  probability. 

The  view  we  have  given  of  the  origin  of  romance 
will  be  found  to  agree  with  the  fact-i  which  the  re- 
searches of  10  many  active  investigators  of  this  curious 
nd^ject  have  been  able  to  ascertain.  It  is  found,  for 
example,  eod  we  will  produce  instances  in  viewing 
the  ptegw  ef  romance  in  particular  ccHmtrfea, 
datttbe  cailiMt  pmduclioDa  of  tbia  lorr,  known  to 
exist,  ere  short  oMiadone  or  bellada^  wfaich  were 
probably  st;ri|;  da  solc-nri  or  festival  occasions,  ta» 
eordinf  tlic  diaals  aral  ;i:ui::cj  of  some  famed  chtm« 
[iif.M  ijl  the  irilie  rauniry,  or  perhaps  the  history 
of  some  remarkable  victory  or  signal  defeat,  calcu- 


•  Jbimi«^ilii(^tJSi^BK4IW»y,in.s>fiL  llwlMMb  cMnf  adiMauna  «acpiepa«iqr*FW- 
£xed  to  Tdemadm. 
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Bontfnce.  which  the  sung  awakens.  These  poems,  of  which  very 
"^^^^  few  can  now  be  supposed  to  exist,  are  not  without 
fltriica  of  geniuti,  but  brief,  rude,  and  often  obscure, 
fiwB  NItl  tnlicjaity  ur  affected  sublimity  of  dictioo. 
The  Mflig  on  tbe  bittU*  B«iinnburgti,i|nMmd 
in  (he  Sam  CknMe,  b  ■  graoiiw  obd-  curiooi 
example  of  this  aboriginal  style  of  poetry. 
Tonporil  Even  at  this  csrly  period,  •  there  may  be  observed 
2*JP*"  a  distioction  betwixt  what  rouy  be  called  the  Tr.npo- 
22^^*"  fol  and  Hpiritual  rotnances ;  the  first  destined  to  tiie 
celebration  of  worldly  glory, — tbe  fccond  to  record- 
ing tbe  deaths  of  martyrs  and  the  miracles  of  saints ; 
both  iriiich  themes  unquestionably  met  with  an  al- 
aaott  oqnaUy  faTourabte  icocption  frov  their  hoiiw 
en.  Bat  although  moat  natioM  powen,  in  their  ear* 
ly  species  of  literature,  specimens  of  both  kinds  of 
romance,  the  proportion  of  each,  as  was  naturally  to 
have  been  expeclcd,  diffiera  uccording  as  the  genius 
of  the  people  amongst  whom  they  occur  leaned  to- 
wards devotioQ  or  military  enterprise.  Thus,  of 
the  ^Uton  specimens  of  poetry,  which  manuscripu 
■tili  aAxd  us,  a  very  large  proportion  is  derolion- 
il,  amoogit  which  are  several  exanplea  of  iho  api- 
rilnal  ttmam»,  but  very  few,  indeed,  af  Ifaoae  re* 
Fpccting  warfare  i  r  (  !jivtilry.  On  the  other  hand, 
the  Nornoan  language,  though  rich  in  exacnples  of 
both  kinds  of  romances,  is  particularly  abundant  in 
tliat  which  relates  to  battle  and  warlike  adventure. 
The  Cbriiitiuii  Saxons  bad  become  comparatively 
,  pidfiCt  while  the  Monnana  were  oertainlj  noooanted 
the  nioit  martial  people  in  Ettrope. 

However  diS^reot  the  apiriliiil  romance  nuff  be 
ftem  dte  tenporal  in  aoope  and  tendency,  the  nattire 
of  the  twn  I  n  ipositions  did  not  otherwise  greatly 
differ.  The  structure  of  verse  and  style  of  compo- 
sition was  the  same;  and  tin:  ju  lnction,  even  when 
tbe  most  serious  subject  was  undertaken,  exactly 
resembled  that  with  which  minstrels  introduced  their 
idle  taiea,  and  often  eootainedalimiem  to  thaw.  War* 
ten  qoetea  n  poem  on  the  Pualeui,  wUcb  b^giaa* 

t  hsrcth  one  lutelc  Ule,  thu  Ich  «i  vill*  (tUc, 
A*  «■  T^ndrth  bit  invrite  in  the  godipJItt 
Vvt  hit  Douhl  of  Carloneyne  ne  of  tbs  OnqcMi 
Ac  of  Ciute't  thruurynge,  &c. 

The  temporal  romances,  on  the  other  hand,  often 
cenmenOM  such  invocations  of  tbe  Deity,  as 
wonid  only  have'  been  in  piece  wlian  a  nnob  nore 
oDlemn  aatjeet  wtt  to  be  agitated.  The  esetdhn 
of  the  Romance  of  Ferumlras  may  serfe  ei  ea  aiieiD> 
pk  of  a  ctistom  almost  universal : 

God  te  gloiyc  of  mightit  noMt 

Thai  all  thio^  made  in  Mpienee, 
Ry  virtoo  of  Word  and  Hoi;  GoOfte, 

Giving  to  mtn  gmi  excdlenee,  tu. 

The  diitrnea  and  dangers  which  the  Icn^t  CB;> 
Amd  for  theaahe  of  obl^iiog  earthly  fiuae  end  Ub 
mistress's  favour,  tiM  aaint  or  mar^  wai  apeaed 
to  for  the  purpose  of  aecaiinghia  renfc  in  heeteo,  end 


the  favour  of  some  beloved  and  peculiar  patroo  saint.  Borus<c 
If  the  earthly  chatnpion  is  in  peril  from  mon&ters,  dra»^  »  y  ^ 
gons,  and  enchantments,  the  spiritual  bero  is  repre« 
sented  as  liable  to  U>c  conMont  assaults  of  the  wMe 
kviaible  world,  headed  b;  the  ancient  diafOtt'lda- 
■elf.  If  tbe  knight  it  moeeoNd  at  need  ay  aome 
favouring  fairy  or  protecting  genius,  the  saint  is  un- 
der the  protection  not  only  of  the  whole  heavenly 
host,  but  of  some  one  divine  patron  or  patroness  who 
is  his  especial  auxiliary.  Lastly,  the  conclusion  of 
the  romance,  which  usually  assigns  to  the  cham- 
pion a  fair  realm,  an  abuiitleDt  «uccc*eaoo,  and' a 
train  of  iMqppjr  years,  coniigns  to  the  martyr  hb  finie 
and  altar  iqMn  earth,  and  in  heaven  hia  seat  emeof 
aeinti  end  angeisi  and  hi*  share  in  a  blessed  etor* 
nity.  It  remains  but  to  iSiy,  that  the  style  and 
language  of  these  two  classes  do  not  greatly  diffiw, 
and  that  the  composers  ol  both  cm|jloy  the  same 
structure  of  rythro  and  of  language,  and  draw  their 
ideas  and  their  inciderits  from  similar  sources;  so  that, 
having  noticed  the  existence  of  the  spiritual  romaaoe, 
it  is  unnecesaaijr  for  the  prceent  lo  ptoaeeote  lUi 
auhiect  Ihrther. 

AtMMher  early  and  natnral  dhriiion  of  theae  woritt Osodtl^ 
of  (ii  lion  seems  to  have  anrarged  thrm  into  ,Srr/t ,„  , n^«n«» 
and  Comical.    The  former  were  by  far  the  most  nu- 
merous, and  examples  of  the  latter  are  in  roost  coun- 
tries comparatively  rare.    Such  a  class,  however,  ex* 
isted,  as  proper  romances,  even  if  we  hold  the  comie 
romance  distinct  from  the  Contet  and  Fabliaux  of  the 
French,  and  from  such  jocular  English  narratives  H 
thelFi^Lej^MMertr*  Slie,  TktFHuraadU^Btjft 
end  ttwlar  hemorooa  idea;  of  whieh  the  teader. 
will  find  many  examples  in  Ritson's  Ancient  Eng- 
lith  Pofiry,  and  in  other  collcctiotis.     The  seme 
of  these  ;;«^fi  being  laid  in  low,  or  at  kast  in  ordi* 
nary  life,  ihcy  approach  in  their  nature  more  oear« 
ly  to  the  class  of  novels,  and  may  perhaps  be  coa> 
sidered  as  the  earlicat  specimens  of  that  kind  of  oom- 
positioo.   Bot  tlie  proper  comic  romence  wea  that 
10  which  tlte  high  terim  and  knightly  adventures  of 
chnralry  were  burlesqued,  by  ascribing  them  to 
clowns  or  others  of  a  low  and  mean  degree.  They 
lormed,  as  it  were,  a  parody  on  the  serious  romance, 
to  which  they  bore  the  same  proportion  as  tbe  anti- 
masque,  studiously  filled  with  grotesque,  absurd,  and 
extravagant  characters,  "  entering,"  as  the  stage  di- 
rection usually  iofimas  uii  "  to  a  confined  music,'' 
Immo  to  Che  masque  itaelf,  where  ell  was  d^gnfM, 
noble,  stately,  and  harmonious. 

An  excellent  example  of  the  comic  romance  is  the 
TournatnenI  of  Tottenham,  printed  in  Percy's  He- 
lique$,  in  which  a  number  of  clowns  are  introduc* 
eu  practising  one  of  these  warlike  gnnies,  which  were 
the  exclusive  prerogative  of  the  warlike  and  noble. 
Thqr  are  represented  making  vows  to  the  swan,  the 
peeeeck,  and  the  ladini  ridinga  tilt  on  their  clumsy 
certlionn,nndenoointaiineeacholherwith  plough* 
riiares  and  flails;  while  their  defensiveanuour  consisted 
of  great  wooden  bowls  and  troughs,  by  n  uy  of  helmets 


The  rel^ioaa  ronwoce*  of  Barlaam  and  Jekotaphat  were  composed  by  John  of  Damascus  in  the 

11  •  *  * 


d  by  Google 


R.OMA 

ii«niM»  and  ttlnmtt.  Ite  hmsi^  editor  leeaai  ci>  hat ^ 

«^  ,^mn*  thought  AuringuUr  composition  was  like  Don  Quix* 

ote,  with  which  he  compares  it,  a  premeilitatcd  efTort 
of  satire,  written  to  expose  the  grave  and  fantastic 
manners  of  the  scrioui  romance.  This  is  considering 
the  matter  too  deeply,  anil  ascribing  to  the  auiiiur  a 
mote  critical  purpoM;  tbmn  he  was  probably  capable 
ofoonceMog.  Itta  more  natural  to  suppose  that 
hb  only  aabidoa  was  Co  raise  a  laugh,  bj  aacHbiog 
to  the  vuImt  the  nannen  and  exercitea  of  the  n«»> 
ble  and  futant ;  a»  m  the  well  kno«  n  farce  of  fJlgk 
Life  liclotv  Stairs,  the  ridicule  is  not  directed  against 
the  manners  dL^cribcd,  but  ogaiaist  the  menials  who 
alFect  those  that  are  <jtily  befitting  their  superior*. 
The  Hunting  o/  ihe  Ilarc,  published  in  llic  collec- 
tion formed  by  the  late  indu-^trioiu  and  accurate  Mr 
Weber,  is  a  comic  romiincc  of  theattaeorder.  .\  yeo- 
■aan  tnilDna*  the  iahabitanu  of*  cowliy  hamlet  that 
he  hat  found  a  hare  titting,  andioTite*  tbem  to  cone 
to  course  her.  They  attend,  accordingly,  with  all  the 
curs  and  iiiastifTiiof  their  village,  and  llie  unsportsman- 
like manner  in  which  the  inexperienced  huntsmen  and 
tbeif  irregular  pack  conduct  themselves,  forme  the  in- 
tereat  of  the  piece-  It  can  hardly  be  supposed  the 
Mtuv  i«  directed  against  the  sport  of  hunting  itself; 
rioce  the  whole  ridicule  arises  out  of  the  u  ;iiit  of  the 
necseaMTy  knowledge  of  its  ru)ea>  incident  to  the  ig- 
noraoee  and  inexperience  of  the  elowna  who  uodnr- 
took  to  j)ractii(e  an  an  peculiar  tO  gentleineo.  The 
ancient  poetry  of  Scotlund  furniihet  KTcral  exam- 
ples of  tliis  ludicrous  style  of  romantic  composition  ; 
as  the  TournaiMciil  nt  the  Drum,  and  the  Jmlin^  of 
It'atsuii  and  liiirhour,  by  Sir  David  Lindsay.  It  is 
probable  that  these  mock  encounters  were  sometimes 
acted  in  earnest;  at  least  King  James  I.  is  aecoaed 

of  witaeanag  loch  practical  jeata;  "  soawtiawa  pre> 
aenting  Darid  Drooifln  and  Archie  Aitaatreng, 

the  king's  fuol,  on  the  back  of  other  fools,  to  tilt  at 
one  another  till  tliey  fell  together  by  the  ears." — (Sir 
\iitony  Wcldon's  Cuurt  of  King  James.) 
dsswril  H '  hastily  noticing  the  various  divisions  of  the  ro- 

aiaMaa>  mance,  wc  have  in  5ome  degree  delayed  our  pro- 
mised account  of  its  ri«c  and  progress  ;  an  inquiry 
which  we  mean  chiefly  to  confine  to  the  romance  of 
the  middle  agea.  For,  although  it  b«  true  that  tfaia 
speeiet  of  eompodtton  is  common  to  afinoet  all  na- 
tions, and  thai  even  if  wc  di  em  the  Ilinc!  aud  Odif.- 
scif  compositions  ton  dignified  by  the  strain  of  poetry 
in  which  they  are  composed  to  bear  the  name  of 
metrical  romances  ;  yet  we  hsvi»  the  pastoral  romance 
of  Daphnii  and  Cfilof,  and  '  n  -  ^rica!  romance  of 
Thtttgatet  and  Chttri^ea,  »hi<.h  a.-c  sufficientljr  ac> 
ctoate  spedmena  of  that  style  of  oompoaitioB  to  which 
UfepniMble  the  Milcsinn  JMes  and  the  rooaHMt 
of  AntonfdS  Diogenes,  described  by  Photius,  COOld 
thrr  Vv?  recovered,  would  also  be  found  to  belong, 
k  u>  impo<tiibIe  to  avoid  noticing  that  the  Sybarites, 
whose  luxurious  habits  seeni  to  have  been  intellco 
tual,  OS  well  as  bcmisujI,  were  peculiarly  addicted  to 
the  perusal  of  the  Milesian  fable*  ;  from  which  we 
mn  conclude  that  they  were  not  of  that  »evere  kind 
wbach  Infpired  high  thoufhts  and  martial  virtaea. 
But  dielre  would  be  little  advantage  derived  from  cx> 
tandii^  oar  reaearehes  into  tbe  of  daancal  aa- 
tifu^  nipMliBig  a  6m  of  coaqpositfooa  wbtcb, 
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ihoogh  (hcj  txiitBd  dNOf «  io  ataMt  every  stage  niaaanri 
of  society,  were  neither  so  numerous  nor  of  such  ^  —  y  ^ 
high  reptite  aa  to  coostitute  any  considerable  portion 
of  their  literature. 

Want  of  space  also  may  entitle  us  to  distui.-s  l  a.tsm  R». 
the  consideration  of  the  Oriental  romances,  unless  "^^"ISIS. 
in  so  far  as  in  tljc  course  of  the  middle  ages  t(u;y 
came  to  furnish  materials  for  enlarging  and  va. 
rying  tbe  character  of  - tbe  romances  of  knisht-er- 
raatrjr.  That  theyedaled  early,  aod  were  highly 
celecned  both  among  the  Persians  and  Arabians,  has 
never  been  disputed  ;  and  the  most  interesting  light 
has  been  lately  thrown  on  the  subject  by  the  publica- 
tion of  Atitar,  one  of  the  mo*t  ancient,  ns  w  ell  as 
must  rational,  if  we  may  use  the  phrase,  of  the 
Urientai  fictiaos.  The  Persian  romance  of  the  Sha- 
Ntmtk  is  well  known  to  F.uropeans  by  name,  and  by 
copiout  extracta ;  and  the  lo«e<tale  'ofMgitoim  aad 
Laltth  is  also  familiar  to  our  eara,  if  not  to  our  recot* 
Itctioni.  Many  of  the  fictions  in  the  extraordinary 
collection  of  the  Ariihian  Tnlcs  apj>ri>ach  strictly  to 
the  character  of  romances  of  chivalry  ;  although  ia 
general  they  must  be  allowed  to  exceed  the  more 
tunc  northern  tictions  m  dauntless  viv;ici[y  (if  iiivcn* 
tion,  Lind  ill  tluir  more  strong  tendency  to  the  mar- 
vellous. i5*:vcral  siu'ciincns  ofthe  comic  loniancc  are 
also  to  be  found  mingled  with  those  which  arc  ser i« 
ou> ;  and  we  have  the  best  and  most  positive  aulho- 
rify  that  the  recital  of  these  seductive  fictioiis  is  at  '  ' 
this  moment  an  amusement  as  fascinating  and  general 
anjong  the  people  of  the  East,  as  the  perusal  of 
printed  romances  and  novels  among  the  European 
pubUc.  But  a  minute  investigation  into  this  parti- 
cular spccieti  of  romance  would  lead  US  from  our 
present  field,  already  sufficiently  CTtClnllC  fyt  the  11» 

mils  to  which  oar  plan  confines  it. 
The  Boropeati  Komance,  wherever  it  arises,  aad  Rsaanmsar  . 

in  whatsoever  country  it  begins  to  be  cultivated,  liad  t^hhwllf. 
its  origin  in  some  part  of  the  real  or  Inbulous  history 
of  that  country;  and  of  this  wc  will  produce,  in  the 
sequel,  abundant  proofs.  Hut  the  simple  tale  of  tra- 
dition had  not  passed  through  manv  mouths,  ere 
some  one,  to  indulge  his  own  propensity  tur  ttiu 
wonderfid,  or  tO  seCUre  by  novelty  the  attrmlon  of 
his  audience,  augmenta  the  meagre  chronicle  with 
hit  own  apiicryphal  inventions.  Skirmishes  are  mag* 
nifiLil  into  L:rcal  battles |  the  champion  ol  a  remote  Dgc 
is  exagi;eratcdii)to  a  son  of  demi-(,'od ;  and  the  enemies 
whom  he  encountered  and  subdued  arc  nmttiplied  ia 
number,  and  magnified  in  slrciipth,  in  order  to  .add 
dignity  to  his  successes  against  ihem.  daunted  to 
rythmical  omubcrs,  the  songs  which  celebrate  the 
early  valour  of  the  fatficrs  of  the  tribe  become  ila 
war-cry  in.battle>  and  oMin  march  to  eooflicthymn* 
ing  the  pralsea  nod  tbe  deeds  of  some  real  or  sup* 
posed  precursor  who  ha'l  rn  ir-l;  i",  i?  their  fathers  in  • 
the  path  of  victory.  No  ii;aJ(.r  van  have  forgotten 
that  when  the  decisive  battle  of  Hastings  commenced, 
a  Norman  minstrel,  Taiilefer,  advanced  on  horoe- 
back  before  tbe  invading  ho«t,  and  gave  the  ^ignaI 
for  onset,  by  singing  the  Song  of  Hsd'inil,  that  rc-' 
DOwaed  nephew  of  Charlemagne,  of  whom  romanco  i 
apeaki  w  mach,  aad  hiatoiy  so  little;  and  whose  fiUl* 
with  the  eUvalry  of  Cbarlaa  the  Great  ia  the  pais  of 
Banoen«ll«it  m  given  riae  to  sac(t«loadji  ofrQ.  - 
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iitfoiaiice.  niantic  fiction,  that  its  very  name  has  been  for  ever 
-^^y^^  associated  with  it.    The  remarkable  pas^ge  has  been 

often  quoted  from  the  Brut  of  IVace,  an  Anglo-Nor- 

man  metrical  chronicle. 

TaiUefer,  qui  moult  biendiaoiont 
6ur  un  dtenl  gi  UM  aloni, 
Dcvant  \e  Due  alont  chantant 
*  Dc  Katlcmaignr  et  etc  Rullant, 

Et  d'OliTCT  ct  Jei  raiaaU, 
.  Qui  morurcnt  en  BenoTaU. 

Which  may  be  thus  rendered, 

Taillefer,  wito  luog  both  well  and  loud, 
,  Came  mounted  on  a  courser  proud ; 

«  Before  the  Uuke  il>c  miiut  rel  sprung, 

And  loud  of  Cliarle*  and  Bolanil  Ming, 
Of  OliTcr  and  charopions  mo. 
Who  died  at  fata]  Ilonf^ctaux. 

This  champion  po^essed  the  sleight-of-hand  of  the 
juggler,  as  well  as  the  art  of  the  minstrel.  He  toss- 
ed up  his  sword  in  tlie  air,  and  caught  it  again  as  he 
galloped  to  the  charge,  and  showed  other  feats  of 
dexterity.  Taillefer  slew  two  Saxon  warriors  of  dis- 
1  tinction,  and  was  himself  killed  by  a  third.  Uitson, 

with  less  than  his  usual  severe  accuracy,  supposed  that 
Taillefer  sung  some  part  of  a  long  metrical  romance 
upon  Roland  and  his  history  ;  but  the  words  chanson, 
cantilena,  and  iong,  by  which  the  composition  is 
usually  described,  seems  rather  to  apply  to  a  brief 
ballad  or  national  song  ;  which  is  olso  more  conso- 
nant with  our  ideas  uf  the  time  and  place  where  it 
was  chauntcd. 

But  neither  with  these  romantic  and  metrical  chro- 
nicies  did  the  mind  long  remain  satisfied  ;  more  de> 
tails  were  demanded,  and  were  liberally  odJed  by 
the  invention  of  those  who  undertook  to  cater  for  the 

Eublic  taste  in  such  matters.  The  same  names  of 
ings  and  champions,  which  had  first  caught  the  na- 
tional ear,  were  still  retained,  in  order  to  secure  at< 
tention,  and  the  same  assertions  of  authenticity,  and 
of  reference  to  real  history,  were  stoutly  made  both 
in  the  commencement  and  in  the  course  of  the  nar« 
rative.  Each  nation,  as  will  presently  be  seen,  came 
to  adopt  to  itself  a  cycle  of  heroes  like  those  of 
the  Iliad ;  a  sort  of  common  property  to  all  min« 
strcls  who  chose  to  make  use  of  them,  under  the 
condition  always  that  the  general  character  ascrib- 
ed to  each  individual  hero  was  preserved  witli  some 
degree  of  consistency.  Thus,  in  tho  romances  of 
The  Round  Table,  Gawain  is  uniformly  represented 
as  courteous ;  Kay  as  rude  and  boastful ;  Mordred  as 
treacherous;  and  Sir  Launcclot  as  a  true  tliough  a  sin- 
ful lover,  and  in  all  other  respects  a  model  of  chi- 
valiy.  Amid  the  Paladins  of  Charlemagne,  whose 
cycle  may  be  considered  as  peculiarly  the  property 
of  French  in  opposition  to  Norman-Anglo  ro- 
mance, Gan,  or  Ganelon  of  Mayencc,  is  represented 
.  '  as  uniformly  faithless,  and  engaged  in  intrigues  for 
the  destruction  of  Christianity ;  Uoland  as  brave,  un- 
suspicious, devotedly  loyal,  and  somewhat  simple  in 
his  disposition ;  Renaud,  or  Rinaldo,  is  painted  with 
all  the  properties  of  a  borderer,  valiant,  alert,  inge- 
nious, rapacious,  and  unscrupulous.   The  same  con- 


ventional distinctions  may  be  traced  in  the  history  of  Romsnct. 
the  Nibelung,  which  has  supplied  matter  for  so  many 
Teutonic  adventurers.  Mcistcr  Hildcbrond,  Etzel, 
Theodorick,  and  the  champion  Hogan,  as  weU  m 
Chrimhelda  and  the  females  introduced,  have  the 
same  individuality  of  character,  which  is  ascribed, 
in  Homer's  immortal  writings,  to  the  wise  Ulysses, 
the  brave  but  relentless  Achilles,  his  more  gentle 
friend  Patroclus,  Sarpedon,  the  favourite  of  the  gods, 
and  I  lector,  the  protector  of  mankind.  It  was  not 
permitted  to  the  invention  of  a  Greek  poet  to 
make  Ajax  a  dwarf,  or  Teucer  a  giant,  Thcraitea  a 
hero,  or  Dioroedcs  a  coward  ;  and  it  seems  to  hare 
been  under  similar  restrictions  respecting  consisten- 
cy that  the  ancient  romancers  exercised  their  inge- 
nuity upon  the  materials  supplied  them  by  their  pre- 
decessors. But,  in  other  respects,  the  whole  store 
of  romantic  history  and  tradition  was  free  to  all 
as  a  joint  stock  in  trade,  on  which  each  had  a  right 
to  draw  as  suited  his  particular  purposes.  He  was  at 
liberty  not  only  to  select  a  hero  out  of  known  and  es- 
tablished names  which  had  been  the  theme  of  others, 
but  to  imagine  a  new  personage  of  his  own  pure 
fancy,  and  combine  him  with  the  heroes  of  Arthur's 
Table  or  Charlemagne's  Court,  in  the  way  which 
best  suited  his  fancy.  He  was  permitted  to  excite 
new  wars  against  those  bulwarks  of  Christendom, 
invade  them  with  fresh  and  innumerable  hosts  of 
Saracens,  reduce  them  to  the  last  extremity,  drive 
them  from  their  thrones,  and  lead  them  into  capti- 
vity, and  again  to  relieve  their  persons,  and  restore 
their  sovereignty,  by  events  and  agents  totally  un- 
known in  their  former  story. 

In  the  characters  thus  assigned  to  the  individual 
characters  of  romantic  fiction,  it  is  possible  there 
might  be  some  slight  foundation  in  remote  tradition, 
Hi  there  were  also  probably  some  real  grounds  for  the 
existence  of  such  persons,  and  perhaps  for  a  very 
few  of  the  leading  circumstances  attributed  to 
them.  But  these  realities  only  exist  as  the  few 
grains  of  wheat  in  tlic  bushel  of  chaff,  incapable  of 
being  winnowed  out,  or  cleared  from  the  mass  of 
fiction  with  which  each  new  romancer  bad  in  his 
turn  overwhelmed  them.  So  that  romance,  though 
certainly  deriving  its  first  original  from  the  pure 
font  of  History,  is  supplied,  during  the  course  of  a 
very  few  generations,  with  so  many  tributes  from 
tlic  Imagination,  that  at  length  the  very  name  comes 
to  be  used  to  distinguish  works  of  pure  fiction. 

When  so  popular  a  department  of  poetry  has  at- 
tained this  decided  character,  it  becomes  time  to  in- 
quire who  were  the  composers  of  these  numerous, 
lengthened,  ai>d  once  admired  narratives  which  are 
called  metrical  romances,  and  from  whence  they  drew 
their  auttiority.  Both  these  subjects  of  discussion 
have  been  the  source  of  great  controversy  among 
antiquarians ;  a  class  of  men  who,  be  it  said  with  their 
forgiveness,  are  apt  to  be  botli  positive  and  polemi- 
cal upon  tlie  very  points  which  ore  least  siuceptiblc 
of  proof,  and  which  arc  least  valuable  if  the  truth 
could  be  ascertained ;  and  which,  therefore,  we  would 
gladly  have  seen  handled  with  more  diffidence,  and 
better  temper  in  proportion  to  their  uncertainty. 

The  late  venerable  Dr  Percy,  Bishop  of  Dromore,  Tlte  Min- 

sods. 
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Bounancc  led  the  way  unwarily  to  this  dire  contrOTCny,  by  at- 
■  »  V  ^>  cribing  the  composition  of  our  ancient  heroic  songs 
*  and  metrical  Ic^jendi,  in  rather  too  liberal  language, 
to  tlM  EBUtstrels,  that  class  of  men  by  whom  they 
wm  gtMndly  recited.  This  excellent  prson,  to 
whose  meanly  the  lovers  of  our  woiflnt  lyte  moM 
always  reonm  M  deeply  inddxed,  did  naU,  oo  pob- 
lifbing  his  work  nearly  tlfty  years  ago,  see  tlie  rigid 
necessity  of  observing  the  uttnoat  and  most  accurate 
precision  cither  in  tran'-cripiij  or  his  dcfinitioas. 
The  study  whidi  he  Mt&bcd  to  introduce  was  u  new 
'  i  was  bis  object  to  place  it  before  the  public 
KUg  sod  intDceuing  form ;  aad,  in  consi- 
rUi  htviiig  dMdMd  dib  iaqportant  point, 
w9  ouilii  IB  mako  ttterr  allmrtiioe^  dm  onljr  tot 
•light  unMunotw,  but  foe  loaw  hasty  eondittlonab 
and  even  cxnf:Rcralions,  with  wtiicli  he  wai  induced 
to  garnith  liiji  Ubour  of  love.  He  defined  the  min- 
strels, to  whose  labours  he  chiefly  ascribed  the  me- 
trical compoflitions  on  which  he  desired  to  tlx  Uie  at- 
tention of  the  public,  as  "  an  order  of  men  in  the  . 
middle  tigati  who  subsisted  by  the  arts  of  poetry  and 
music,  aad  nng  to  the  harp  verses  composed  by 
themgclves  or  Others,"*  In  a  very  launed  and  ele- 


gant c^say  upon  the  text  thus  annouooed,  the  rev«> 
rend  Prelate  in  a  great  measure  supported  the  de- 
finition which  be  had  laid  down ;  allliuu-h  it  may 
be  thought  Umt,  in  the  first  edition:,  at  leust,  he  has 
been  anxioun  to  vio^  tiic  proiesiion  of  the  minstrels 
on  their  fairest  and  most  brilliant  side ;  and  to  assign 
to  tbm  »  hicber  sutiuD  in  society  tbap  •  geqeral  re> 
visir  of  all  Uie  paasages  connected  with  tbom  will 
noraiit  us  to  give  to  a  claw  of  portoM  who  aillwr 
lived  a  vaerani  life,  dependent  on  the  precarious  faiste 
of  tlie  public  for  a  hurd-eamcJ  maintenance,  or,  at 
bc^t,  were  retained  as  a  part  of  the  menial  relioue  of 
some  haughty  baron,  and  in  agtoatlMMUfO  idinti* 
fied  with  his  musical  band* 

The  late  acute,  liidinBtoiii^  aad  ipgiiiloiw  Mr 
Joacph.  Bittao,  whose  sefow  aecataqr  oonnoet- 
ad  with  ao'  imhappy  cagemaH  and  irritability  of  taBt> 

fter,  toolc  advantage  of  the  exaggerationii  occaslonal- 
y  to  be  found  in  the  Bishop's  Account  of  Ancient 
Mintlrelsu,  and  assailed  him  with  terms  whidi  may 
be  termed  any  thing  but  courteous.  Without  find- 
ing an  excuse  ealier  in  the  novelty  of  tlic  kludies  in 
which  Percy  had  led  the  way,  or  in  the  vivacity  of 
imagination  which  he  did  not  himsalf  dUN^  hepio* 
caaMd  to  anaign  each  tiivkl  iaaoeorapf  as  a  groM 
fnind,  and  ofaiy  dtduedoo  iriiidi  he  cootidaiod  lo 
be  erroneous  as  a  wilful  untruth,  fit  to  be  stigma- 
tized with  the  broadest  appellation  by  which  ^Jse- 
hood  can  be  distinguished.  Vet  there  is  so  little 
room  for  this  extreme  lo«6  of  temper,  that,  upon  a 
recent  perusal  of  botli  these  ingenious  essays,  we 
were  surprised  to  find  that  the  reverend  Editor  of  the 
Rdiquts,  and  accurate  Antiquary,  hate  dilGmd  10 
vfliy  little  asb  ia  aMmtial  hicXf,  they  appear  to  have 
done.  QHotalioM  are*  Indacd,  made  bv  both  wltb  bo 
i|Mrlqg  haiidi  and  hot  BigyoNiite  i  BDO,  on  «■« 


at  Tcast,  liard  words  are  unsparingly  employed ;  while, 
as  i;>  said  to  happen  in  theological  polemics;  the  con- 
test grows  warmer  in  proportion  as  the  ground  con- 
cerning which  it  ia  carried  oo  ia  narrower  nod  more 
bdgnificant.  In  liolitjt  thcir  .qniaBw  do  aet  ae> 
aentiaUj  difnr. 

RilaoB  ia  diiefly  ofleBdod  at  dw  n>t^liitt%  eenchi. 
sioo  in  which  Percy  states  the  minstrels  as  subsisting 
by  the  arts  of  poetry  and  music,  and  reciting  to  the 
harp  verses  composed  by  themselves  and  othen. 
He  shons  very  iuccessfully  that  this  detioition  is 
considerably  too  extensive,  and  tliat  the  term  min- 
strel comprehended,  of  old,  not  merely  those  who 
recited  to  the  harp  l:  ^lIiqt  inistrument  romances 
and  baliada.  but  others  who  were  distinguished  by 
tbew  akin  in  uuinimeBtal  etoaie  only ;  and,  moreover, 
that  jugglers,  sleight-of-lmnd  performers,  iKi;  i  cr?, 
tumblers,  and  such  like  subordinate  artists  wl.o  were 
introduced  to  help  away  the  ttdiu^  tiourv  in  an  an- 
cient feud&l  ciuile,  were  ahw  compreheuded  under 
the  general  term  of  minstrel.  But  although  be  die* 
tinctly  provca  that  Percy's  definition  applied  enl^  to 
one  claiaof  the  persons  tenned  miintrelt,  thoaaaaaw 
br  who  Btu^  or  tcciied  venea,  and  in  many  caaea  of 
netr  own  eoiii|ioaition ;  the  bishop's  position  remaina 
unassailable,  in  so  far  as  r<  l  ifi  *  to  one  general  c]a»s, 
and  ihcje  tlie  most  distinguulis.!  liuring  llie  middle 
ages.  All  minstrels  did  not  use  llie  harp,  and  recite 
or  compose  romantic  poetry ;  but  it  cannot  be  denied 
that  such  was  the  occupation  of  the  most  eminent  of 
the  order.  This  Ritson  has  rather  admitted  than  de- 
nied ;  and  the  number  of  quotatiaoa  wliidi  hit  ia- 
doitiy  has  brau^  together,  reodeced  audi  an  ad- 
nlialon  inevitable. 

Indeed,  tlie  slightest  acquaintance  with  ancient  ro- 
mances of  ilu;  metrical  class,  shows  us  that  they  were 
coil. I  I  l1  I  I  tlic  express  purpose  of  being  recited, 
or,  more  properly,  duuinted  to  some  simple  tunc  or 
cadence  for  the  iiiiiwuiiaiil  of  a  large  aodieoeo* 
Our  aooeuoai,  aa  thcf  wan  dieuBBictibBd  hi  kaoww 
ledge,  were  alio  meee  Ihailad  m  cenveiaatiea  than 
their  enlightened  descendants;  and  it  seems  pro- 
bable, that,  in  their  public  festivals,  there  was  great 
advantage  found  in  the  presence  of  a  minstrel  who 
should  recite  some  popular  composition  on  their 
favourite  subjects  of  love  and  war,  to  prevent  those 
pause*  of  conversation  which  sometimes  foil  heavily 
OB  a  oomipailyt  «MB  of  the  present  accomplished 
MO,  and  to  Bttipljraa  agreeable  train  of  idaea  to' 
thiiae  gocaia  woo  had  neoe  of  tliev  own.  It  n, 
therefore,  almost  constantly  insinuated,  that  the  ro- 
mance was  to  be  chaunted  or  recited  to  a  large  and 
festive  society,  and  in  some  part  or  other  of  the 
piece,  generally  at  the  opening,  there  is  a  request  of 
attention  on  the  part  of  the  performer  ;  and  hence, 
the  perpetuaL  *'Ljtbe  and  liatan  lordingt  free," 
which  in  tlMoe*  or  equfaleal  words,  forms  the  in- 
ttoductieo  to  so  aaany  ranMweaa.  Aa.  for  ( 
IB  Ihoohl  poam  oT^aadCbttnad;  « 
'ipaaka  of  hM  own  oooqartidn  1 
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"  When  uMit  oA  Uoik  b  ciMt  plentyc, 
Tim  Mb  mi  Mjm  will 

And  at  and  lolaca  ^fim» 
Tbcn  It  il  time  for  DIM  t»l 


Cbaucer,  alao,  in  hit  R/me  of  Sir  Thopat,  astigu 
io  thfl  nuMUvto  of  lurola  houaehoM  the  ttmt 
dvtf  of  reciting  romncM  of  qiiriti»l  or  acculir 

rocb.  Tor  tlic  good  ka^t'li  pttHine  whila 

iuauell  for  battle : 

"  Do  cum,"  1m  Wfcd,    my  mimitnlc*, 
Aad  jettoun  for  to  tdlcD  lakt 

Anon  ia  atio  Mtning, 
Of  tnaiMmH  that  rale*, 


Kot  to  tiiultijily  q  iritations,  we  will  only  add  onc  of 
■ome  importance,  which  must  Imve  escaped  Rition's 
researches  ;  for  his  editorial  integrity  was  such,  aa 
readered  him  incapable  of  •uppr«i]>»iug  evidence  on 
either  «idc  of  the  <juestioD.  lo  the  old  romance  or 
tenad  of  Trmt  Tkmat  and  tht  Qfunt  ^  El^md» 
iMttM  lfaeSkiiBer,bfaiiadf«aiiDMrel,ia  gifted  by  the 
Qneeo  of  the  Faery  with  the  faculties  of  aauaic  and 
•eng.  TheaaawerofThomaaisnotonlyconclaiivcas 
to  the  mijutrel's  ciutom  of  recitation,  but  slmw.t  that 
it  waa  eateemed  the  highest  branch  of  bis  profession, 


Ta  bsrp  und  carp  Tlwiniu  wbemoret  yt  goD, 
Ttkomu  uki.-  the  tl'.L'si'  with  the"  n 
M  Helping,"  h«  Mill,  "  kin  I  mm. 

For  tong  is  chtfc  nf  MfUOtlfc."  • 

We,  therefore,  arriTC  at  the  legitimate  conclusion, 
that  although,  under  the  general  term  minstrels, 
were  comprehended  many  who  probably  entertained 
the  public  only  with  inatrumental  perfonnaocc*,  with 
ribald  tales,  with  jugglery,  or  nrdGal  (qMreaenta* 
tioQs,  yet  ono  deis  amongst  them,  and  dwt  •  nomie* 
rous  one,  made  poetical  recitation  their  chief,  if  not 
their  exclusive  occupation.  The  memory  of  these 
mtn  WL-n  ,  in  r!ie  general  case,  the  depository  of  the 
pieces  wiiicii  they  recited;  and  hence,  although 
many  of  their  romances  etill  eurvive,  vevy  ittuy  non 
have  doubtless  fallen  into  obllWoo. 

That  the  niDstreU  were  also  the  authors  of  many 
of  theae  peeuM,  and  that  they  altered  and  eoUurged 
othen,  ia  ■  natter  iHikih  can  icaroe  be  doobtad* 
when  it  is  proved  that  they  were  the  ordinary  re- 
citers of  them.  It  wa&  as  natural  for  a  minftrel  to 
become  a  poet  or  composer  of  romances,  8>  foi  x 
player  to  be  a  dramatic  author,  or  a  musician  a 


CLRipo^er  of  music  Whoaocver,  among  ^  clu^^,  n-:r::-:f. 
whose  trade  it  was  to  recite  poetry,  felt  the  least  n^v^ 
dMrree  of  taste  or  enthusiasm  m  a  profcasfon  ao  pe> 
nuarly  calculated  to  inspire  it,  must,  froa  tnt 
have  become  an  oriKinid  aulber«  or 
at  least;  thuaginpgao«oiljlohitredta> 
and  acquiring  aoffltleRal  proHt  and  fame. 
Bidiop  Percy,  therefore,  states  thr  rn?n  fairly  in  the 
Ibllowing  passage  :  "  It  can  linnily  lip  expected 
tha'  [  o:ir)uld  be  able  to  produce  rc^-rikir  and  un- 
broken annals  of  the  minstrel  art  and  its  profe»»orfi, 
or  have  sufficient  information,  whether  every  min- 
atrel  or  bard  composed  himself,  or  only  topeatedy 
the  songs  he  chaunled.  Some  probably  did  na  COO 
and  aoaM  the  otherj  and  it  would  have  iiaea  «oo» 
derftil,  indeed,  if  men,  whose  peeidiar  profeidan  it 
\^;\',  aril!  nl  :i  devoted  their  time  and  talcnU  to  an« 
icriaia  dicir  iitarers  with  poetical  composiiioDs,  were 
peculiarly  deprived  of  all  poetical  genius  thensselvoi^ 
and  liad  been  under  a  physical  incapacity  of  compos 
ing  thoae  common  popular  rbynjes,  which  were  tlio 
usual  subjeeta  of  their  recitation."  f  While,  lMMr« 
ever,  we  acquleioe  b  ibe  proposition,  diat  dia  ahi* 
•trela  coiapaaed  manfi  Mrh^w  the  greater  part  of 
the  metrical  ronaneea  wnfch  they  snog,  it  ia  o^Ment 
they  were  frequently  os&ii^tcd  in  the  task  by  otheso 
who,  though  not  belonging  to  thi«  profession,  were 
prompted  by  leisure  and  iiji  liiLiiion  to  enter  upon 
the  literary  or  poetical  Ucpartmcnt  as  amatetira. 
very  often  belonged  to  the  clerical  profisiaion, 
whom  relaxation  of  discipline, 
ofapara  tlaok  aod  impatieiiM  of  the  rotitineof  < 
BtOMonadailfla  often  iediadividiiala  into  worse  occa- 
patioM  dian  the  listeDlog  lo  or  composing  metrical 
romances.  It  was  in  vain  that  both  the  poems  and 
the  minstrels  who  recited  them  were,  by  statute,  de- 
l  arri  li  from  entering  the  more  rigid  monasteries, 
iiuth  found  titeir  way  tirequently  to  the  refectorr,  and 
were  madg  aMNV  welcome  than  brethrai  of  their  own 
proAiiioot  aanomay  leam  firom  n  aMinoiaUe  CSstf,  in 
wbkh  tiro  |ioertra»dUw  prioaliiwiio  had  been  icoeW^ 
ed  into  a  monastery  with  acclamation,  under  the  mis- 
taken idea  of  their  being  minstrels,  are  turned  oat  in 
disgrncCj  when  it  is  discovered  that  they  were  indeed 
capsblc  of  furnishing  spiritual  rnstniction,  but  under- 
iituod  none  of  the  entertaining  arts  with  which  the 
hospitality  of  their  convent  might  have  been  repaid 
by  itinerant  bards. 

May*  besides  n  truant  diipooition  to  a  forbidden 
tadi,  many  of  die  grave  aunoia  nay  have  alleged, 
in  their  own  defence,  that  the  connection  between 
history  and  romance  was  not  in  their  day  entirely  dis- 
solved. Some  cmincfit  iijcn  exercised  themselves 
in  both  kinds  of  coiupouiion ;  as,  for  example. 


*  JamieaOD'a  P^lar  BeMadt,  Vol.  II.  p,  27- 
t  £nay  on  the  AnveUt  Minttrett,  p.  SO. 

Another  anthority  of  ancient  daiab  tha  Ckmicle  of  Berlrand  Guesclin,  distinctly  attributes  the  mail  w> 
nowned  romances  to  the  compeattfon  of  the  mnutrels  by  whom  they  were  sutig.  As  the  passage  will  bo  A 
terwnrJs  more  fully  quoted,  we  tnu  i  h  rr  only  say,  that  after  enumerating  Arthur,  LaDOdot,  Godfioyi  Bo» 
land,  and  other  cluunpions,  he  suoaii  uji  li.^  account  of  them  as  being  the  heroes 
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Ibitre  Waee,  t  tmeo  vtCuM,  in  Nommody.  who, 
t  the  ONtrieal  chronicle  of  Le  Brut,  conuining 
die  awllett  bhtory  of  England,  and  other  hiatorical 

legends,  wrote,  in  1155,  the  Romtm  dc  Chcmiier 
de  Lir>n,  probably  the  aame  translated  under  the 
t'tli-  (  i  ytrflt'fi  and  Gan'oin.  Lambert  li  Cora,  and 
iienott  de  Saiat<Maur,  seem  both  to  ba?e  been  of  the 
clerical  order ;  and,  perhapf,  CAfMicB  TrajHy  • 
Doat  Mitbor  ornHiNnett  HM  of  IIm  SMI* 
lodwdi  lilt  estKoe  leogtboroMuiy  re< 
I  being  maeh  greater  than  any  mioatrel  could 
oadertake  to  ting  at  one  or  even  many  aittings,  may 
induce  us  to  refer  them  to  men  of  a  more  sedentary 
occupation  than  those  HBndcrint;  poeti.  The  religi- 
ous roniiincc*  were,  in  all  probability,  the  works  of 
audi  ciiurchnien  aa  micht  wi»l)  to  reconcile  an  agree- 
able occajMition  villi  thdr  religioai  profeuion.  All 
whicb  cinounituiMi  anial  b*  namd  m  uotptioiM 
floB  the  gmmi  jnpoMoa,  dwt  the  roaencw  to 
Mtm  were  the  compotition  of  the  ninatrela  by 
whom  they  were  recited  or  sung,  though  they  must 
still  leave  Perqr'i pfopoiitioB  lea  eerHiD  meatiin- 
impeached. 

rmdiuon  of  To  explain  tlic  history  of  Romance,  it  isneceMary 
to  digress  a  little  further  concerning  tfae  condition  of 
the  minstrels  by  whom  these  compositions  were  oAcn 
madip  mkI,  geoeiallf  tpatUag,  pteaenreil  and  redu 
cd.  And  here,  k  matt  (m  eoBfeand,  the  vwwnbte 
Prelate  has,  perhaps,  aulTcrecl  hit  love  of  anlujuily, 
and  hia  detirc  to  ennoble  the  productions  of  the 
middle  apes  a  littit  to  (M  i  rcolour  the  itnporlancc  and 
respcctabiJiiy  of  ttic  minstrel  tribe;  alltiougli  km  op- 
ponent Ritson  has,  on  the  other  hand,  seised  on  all 
circttoauacea  and  ioAfmces  which  could  be  adduc- 
ed tOsnHW  the  dMiadation  of  the  minttrcl  charac- 
Mr,  wilheut  etleiiwf  to  the  partkiulani  bjr  which 
thete  deprecirting  dicnnutaaoea  were  qvelified.  b 
fact,  neither  of  these  excellent  antiquarians  has  ca*t 
a  general  or  philosophical  glance  ou  the  necessary 
c:i:'iiil,i!uii  III  :!  si.'t  lil  iiien  who  wcTC  by  profcssion  the 
iostrumeiita  ol  the  pleasure  of  otfaera  during  a  pe- 
ried  of  eode^  each  ae  mm  ifnaeaied  la  the  odddle 
ages. 

In  a  very  early  period  af  foeietft  ere  die  dUlaUm 
of  ranks  bad  been  generally  adopted,  and  while  each 
tribe  may  be  yet  considered  as  one  great  family,  and 
the  nation  as  an  union  of  such  independent  tribes,  the 
poetical  art,  so  nearly  allied  to  that  of  oratory  or 
persuasion,  is  found  to  ascertain  to  iu  proiessora  a 
very  high  rank.  Poets  are  the  historians  and  often 
the  prieeu  of  the  ttibe.  Their  coounand  of  language, 
than  hi  ita  iafkaa,  matm  not  mcfalj  pleamra  but 
enthuJasm  and  adinlfatloa.  Wbeii  atparatad  iato  a 
distinct  class,  as  was  the  case  with  the  Celtic  Bards, 
and,  perhaps,  with  the  Skalds  of  Scandinavia,  they 
rank  nigh  in  the  scale  of  society,  and  we  not  only 
find  Kings  and  Nobles  listening  to  them  with  admira- 
tion, but  cmulou!!  of  their  art,  and  desiroiu  to  be  en- 
rolled ami»te  their  numbers.  Several  of  tbe  mo«tre> 
aowBcd  Domicrn  Kings  and  ChaatpiAaa  valued  them- 
aelvai  aa  mueh  upon  their  powera  of  peelvj  aa  «o 
(hen-  nartial  exploits;  and  ofthe  Wdih  Princes,  the 
Irisl*  Kind's,  and  the  Highland  Chiefi  of  Scotland 
very  many  practised  the  arts  of  poetry  and  musiG. 
Uwandi  Hen  wai  a  FliDoeof  tka  Cfmai^^Wmh 
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sorting  to  the  qiiMtiaiiaWa  amheiiticity  of  Oasian,  se- 
veral instances  of  tfae  Hme  kind  might  be  produced 
in  the  Highlands. 

But,  in  process  of  time,  when  the  classes  of  society 
come  to  assume  their  usual  gradation  with  respect  to 
each  other,  the  rank  of  professional  poets  is  unifbroi- 
ly  found  to  sink  gradually  in  the  scale!» 
that  of  all  other*  wboae  trade  it  k  to 
to  the  anuaemaat  af  loeietjr.  Themei 
poet,  like  tbe  player  or  the  nurician,  becomes  tbe 
companion  and  aoother  only  of  idle  and  cooviviai 
hours;  his  presence  would  be  unbecoming  on  occa* 
siona  of  gmvity  and  importance  ;  and  his  art  is  ac- 
counted at  best  an  amusing  but  useless  luxury. 
Although  the  intellectual  pleasure  derived  from  poet- 
ry or  trom  the  exhibition  of  the  drama  be  of  a  <u8erw 
eat  and  mudi  bi^er  daaa  than  that  derived  Aoaa 
the  aceordaaoe  «  ■onnda,  or  fron  the  exhibttion 
of  feats  of  dexterity:  still  it  will  be  found  that  the 
opinions  and  of\en  the  laws  of  society,  while  in- 
dividuals of  these  clu«t>cs  arc  cherished  and  held 
in  the  highest  estimation,  has  degraded  the  profes- 
sions themselveii  umong  the  idle,  dissolute,  and  use- 
loM  appendages  of  society.    Although  it  any  be  ae* 
oaoatad  ungrateful  in  mankind  thuB  la  iwaid  llie 
ioNraiBBMe  of  their  higheat  enJojMBOk  ytt  aoua 
juBtffication  k  aaaalljr  to  be  drawn  froai  the  mannen- 
of  the  classes  who  were  thus  lowered  in  public  opi- 
nion.   It  must  be  remembered,  that,  m  profusorti  of 
this  joyous  science,  as  it  was  called,  the  rainstrela 
stood  to  direct  opposition  to  the  more  severe  part 
of  the  Catholics,  and  to  the  monks  in  particu- 
lar, whose  vows  bound  them  to  practise  virtues  of 
the  ascetic  order,  and  10  look  upon  every  thing 
as  profane  which  was  coaaacted  with  mere  workt 
ly  plenoivk    The  mannen  of  the  mbtttnda  then- 
selves  pave  but  too  much  room  for  clerical  ccn. 
sure.    They  were  the  usual  assistants  at  scenes,  not 
merely  of  conviviality,  but  of  licence  ;  and  as  the 
companions  and  encouragers  of  revcHiugand  excow, 
they  became  contemptible  in  tlie  eyes,  not  only  of 
the  aged  and  the  serious,  but  of  the  libertine  himself* 
when  his  debauch  palled  on  bis  recollection.  The 
mioslreis,  no  doubt,  like  their  brethren  of  the  tlagcit 
sought  an  apology  is  the  eemipted  taate  and  aaa-- 
ner«  of  thtir  audience,  with  which  they  were  obliged 
to  GOmplyi  under  the  true  but  melanclioly  condi- 
tion that 


But  this  very  necessity,  rendered  more  dcgndiuby 
their  iocifaiiag  muabeta  and  decraariag  tapaiaHoi^ 
only  aeoelerated  fS»  total  dewn&l  of  fhSr order,  and 

the  general  discredit  and  neglect  into  wliirh  they  bad 
fallen.  The  statute  of  the  iigtU  Uuecn  Elizabeth, 
passed  at  the  close  of  the  gixtctnlli  century,  ranks 
thote  dishonoured  sons  of  song  among  rogues  and 
ngtbondt,  and  appoints  them  to  be  punished  as 
Boefa  t  and  the  occupation,  though  a  vestige  of  it 
waa  long  retnned  in  the  habiu  of  uavelling  ballad, 
aingeia  and  nuaiciaM^  aunk  into  total  n^aet  and 
oonteiDiit.  or  thia  «a  aball  have  to  apaak  hava* 
aftart  oar  bmiaaaa  baioB  at  praacnt  wita  theaa 
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luaoces,  which,  while  "till  in  the  zenith  of  their  reputa- 
tian,  were  the  means  by  which  the  minstrels,  at  least 
tbe  better  nod  hi^er  dan  among  them,  recommend- 
•d  lliMlHlvea  to  the  favour  of  their  noble  patrons,  ud 
«f  dw  lodinoai  whom  tbey  addressed. 

It  may  be  pnennied,  that,  although  the  class  oFmln> 
itrels,  like  all  who  merely  depend  upon  gratifying  the 
public,  carried  in  their  very  occupation  the  evils  which 
first  infected,  and  tin.illy  altogetlier  depraved  their  re- 
ptltation;  yet,  in  the  earlit  r  atre^,  their  duties  were  more 
booourably  estimated,  and  some  nttempts  were  made 
to  introduce  into  their  motley  body  the  character  of 
•  nynlw  MtaUiahment,  subjected  to  discipline  and 
■ilbwiBMltnn  Several  individuals,  both  of  France 
•Dd  Eagbnri,  bore  the  Utle  of  Kiqg  of  JMUaattal^ 
■ad  were  {nvested  probably  wtdi  tome  aotbority  over 
the  others.  The  Serjeant  of  Min^^trcl?  is  also  men- 
tioned: and  Edward  JV.  seems  to  luivi  attempted  to 
form  a  Guild  or  exclusive  Corporation  of  iMinitrcU. 
John  of  (ittunt,  at  nn  earlier  period,  established  (be- 
tween jest  and  earnest,  perhaps)  aOowtBonm  of 
MinMiiH  to  be  held  at  Tilbury.  There  k  no  reOMO, 
bovMvtr,  to  aappose  that  the  infltience  of  tbtir  eato> 
blishmenta  went  far  in  rettraming  the  lioenoo  of  • 
body  of  artists  so  unraly  as  well  as  numeroui. 

It  is  not,  indeed,  Furprisinfj  that  individuals,  whose 
talents  in  the  arts  of  music  or  of  the  stnge  rise  to  the 
highest  order,  should,  in  a  special  degree,  attain  the 
regard  and  afiectioo  of  the  powerful,  acquire  wealth, 
and  rise  to  cooaiditstioii;  foft  io  ancfa  profeauons, 
VMj  bigb  pttMB  am  an^ned  to  pre^omioont  oscel- 
loaoe;  itboo  ordiaaiy  or  inferior  proctiaait  of  Ao 
aamo  art  may  be  said  to  draw  in  the  lottoy  mow- 
thing  more  than  a  mere  blank.  Oarrick,  in  hit  eba- 
.  riot,  and  whose  company  was  courted  for  his  wit  and 
latent,  was,  after  all,  by  profession,  the  same  with  the 
unfortunate  Stroller,  whiim  the  Rritiih  laws  condemn 
aa  a  vanbond,  and  to  whose  dead  body  other  coun- 
trioa  iwne  otea  die  but  rilaa  of  Christianity.  In 
tbonoMOHnaoritboailf  to  aoppoio  that,  when  io 
ooaspllaaoo  with  Iho  laito  of  thdr  igo,  aMniarebieB* 
tertaincd  their  domestic  minstrels,"  those  persons 
might  be  admitted  to  the  most  flattering  intimacy 
w&  tfaoir  rojal  maaloia;  alaop  irithin  tho  njak 


chamber,  f  amass  considerable  fortunes,  found  hos*  Botana 
pitals,  t  and  receive  rewards  singularly  over-propor>v«7v*' 
tioned  to  the  perquisites  of  tho  |;ravcr  professiooi ;{ 
and  even  practiie  in  company  with  their  royal  nai> 
tan  the  plearing  vta  of  poetry  and  music,  which  d 
are  so  deeiiOQi  of  attiiniag }  H  «bilst»  at  tho  aaaio 
time,  those  who  nuked  lower  in  the  tame  proAaaioa 

were  struggling  with  difficulty  to  gain  a  precarious 
sub.sistence,  and  incurring  all  the  disgrace  usually  at- 
ti»chcd  to  a  vagabond  life  and  u  dubious  character. 
In  the  6ae  arts,  particularly,  excellence  is  demand' 
ed,  and  mere  meaiocrity  i;:  held  contemptible;  and, 
while  the  favour  with  which  ttic  former  it  loaded, 
aometimes  seeou  disproportioned  to  the  iitOity  of 
tboort  itaalft  notbing  can  exceed  the  aeotn  poured 
'oot  on  draae  wbo  expoae  themwfm  by  nndertakmg 
arts  which  they  are  unable  to  practise  witli  success. 
Self-conceit,  however,  love  of  an  idle  life,  and  a  va- 
riety of  combined  motives,  never  tail  to  recruit  the 
lower  orders  of  such  idle  professions  with  individuals 
by  whose  performances,  and  oiVen  by  their  private 
character*,  the  art  which  they  have  rashly  adopt- 
ed can  only  be  discredited  without  any  oorrespend- 
ing  advantage  to  themselves-  It  is  not,- therelMhi 
surprising  that,  while  such  distinguished  exampblH 
the  contrary  appeared  amongst  individual;!,  the  whole 
body  of  minitrels,  » iili  the  romances  which  they  coiD* 
posed  and  sung,  should  be  reprobated  by  graver  his- 
torians in  such  severe  terms  as  often  occur  in  the 
monkish  chronicles  of  the  day. 

BeipectiHg  the  etjle  of  their  compoeition,  Duch^KiD 
Cange  faifimn  os,  tlMt  the  aunatreia  sometimes  dcvot-  u,i  stjk  nl 
ed  their  strains  to  flatter  the  great,  ud  sing  the<i><- 
praises  of  those  Princes  by  whom  they  were  P'ot^^'ci^^^ 
eU  ;  while  he  owns,  at  the  same  time,  that  they  often  • 
recommended  to  their  hearers  the  path  of  virtue  and 
nobli  lu  fs,  and  pointed  out  the  pursuits  by  wiiicli  the 
heroes  of  romance  had  rendered  themselves  renown- 
ed  in  song,  f     He  quotes  from  the  romance  of 
Btrtnmd  QwtM&h  the  iojunction  on  those  who 
woidd  riao  to  ihne  bi  ama  to  copy  the  valiant  acta 
of  thoMidMU  of  Charles,  .and  the  Knigbta  of  thi 
Round  lUUe,  narrated  in  romances ;  and  it  omflt 
be  daaiad»  tbit  tbeae  high  talaa,  m  wbieh  tho 


*  lierdic  ( Regis  Joculator),  the  jongleur  or  minstrel  of  William  the  Cooqueror,  had,  as  appears  from  the 
Domcaday  record,  three  vills  and  five  caracates  of  land  in  Gloucestershtto  without  rent.  Heniy  I.  had  a 
minstrel  called  GalfVid  who  received  an  aimuitj  from  Uie  abbey  of  Hide. 

f  A  mbiBtrel  of  Edward  I.,  during  that^  pdaeo'a  expedition  to  the  Holy  Land,  ahpi  wUhta  lui  tattt  and 
came  to  his  assistance  when  an  attempt  was  oiade  to  assassinate  him. 

X  The  Priory  and  Hospital  of  Saint  Bartboleiaeir,  fai  Leodoo,  ma  ANuided  in  tbo  N%B  of  Beny  I.  ly 

Royer  or  Haher,  a  minstrel  of  that  prince. 

§  III  UU,  the  monks  of  Maxlock,  near  Coventry,  paid  a  donation  of  four  shillings  to  the  minstrels  of 
Lord  Clinton  for  songs,  harping,  and  other  exhibitions,  while,  to  a  doctor  who  preached  before  the  commu- 
nity in  the  same  year,  they  assigned  only  sixpence. 

II  The  noted  anecdote  of  Blondel  and  h«  royal  ntaiter,  Biohard  Cmur  de  Lioo»  will  occur  to  eveiy 

f  MtmsTSLLi  diet]  pnesertim  Scumr,  mimi,  Joculstores,  quos  etiamniim  yplgo  MetuOmat  val  J#«M> 
Mtrtert,  appcllamus.       Forro  ejusmodi  scurrarum  erat  Principes  non  suis  duntaxat  ludicris  oUectare,  ted 

et  corum  aurcs  variis  avorum,  adeoque  ipsorum  Principum  luudibus,  non  sine  assentatione,  cum  canlilenis  et 

rousicis  instrumentis,  demulcerc.  Interdum  etiam  virorum  insigniuui  et  heruum  ge»ta,  aut  cxplicata  ct 

jucunda  narraiione  commcmorabant,  aut  suavi  vocis  inflcctione,  fidibusque  decantabant,  quo  sic  dorainorum, 

cseterorumque  qui  hit  interenutt  ludicrii^  aobilittu  aninaea  ad  virtuteai  capeiseodam  et  tunuaonan  vironia 
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tarn  offMMorityb  biMw^^matiMftto  lua, 

Nte  Aft  CRtboKo  idigiaOkinn  ouded  l» 
the  greatest  hci^  oT  rtWMHic  p—fcollBll  In  ifc* 
character  of  the  bcfo,  united  «id»  tlw  temtn 

passiu^  around  then),  were  of  tlie  liighcst  inipi  rf- 
anro  in  aSvcliug  the  character  of  tlie  age.  I  In: 
1  •  mlous  knight<  of  romance  were  so  C!i;-i|  ktuiy 
identi^ed  with  those  of  real  histor}-,  that  grater 
hittomas  quote  the  actioos  of  the  former  in  illus> 
MMioa  0^  «ad  m  «  caroUaiy  to,  tho  nHkl  events 
wUcb  tktj  mmis.  *  Ths  nrtuw  reeoamanded  in 
tmmuett  wtft  howtrcr,  onlj  of  ilMit  ovtntaiiicd 
and  extrafagant  ottt  which  eowiited  wiih  tb«  ipirit 
of  ( V.  Great  bodily  strength,  and  perfectioa 
in  ^.1  aisiriial  exercise*,  was  the  universal  accom- 

fjlishment  inalienable  from  the  character  of  the 
)prn,  and  which  each  romancer  had  it  in  his  power 
'  I  c  infer.  It  was  also  easily  in  the  composer's  power 
to  U«na«  dangers,  and  to  free  hit  iiero  from  tliem 
by  the  exertion  of  valour  eqaiXlf  estavngant.  But 
it  me  mere  diffi«aii  te  ftaow  m  Merj  which  tbould 
illiiatntte  the  inaoiieit  ■  well  ee  ^e  ietttt  of  chivalry ; 
or  to  devise  the  means  of  evincing  that  devotion  lo 
duty,  and  that  dUinterested  de&irc  to  sacrifice  all 
to  faith  and  hoii  nir  : — ili  noble  spirit  of  uchieve- 
ment  which  labouivd  lor  others  more  thnn  itself— 
which  form,  perhaps,  the  fairest  side  of  the  system 
uoder  which  the  noble  youths  of  the  middle  ages 
wwra  trained  up.  The  sentinic-nts  o(  cbinbj,  ai  we 
have  w^Uined  in  our  artide  oa  that  nibject,  ware 
ibuoided  «n  the  mott  poreaad  hanonrable  priao^le^ 
but  unfortunately  carried  into  hyperbole  and  extravn- 
ganeot  until  their  religion  approached  to  fanaticism, 
their  valour  to  frenzy,  their  ideas  of  honour  to  absur- 
dity, their  spirit  of  en«erj)ri»c  to  extravagance,  and 
their  respct  I  '  i  lii'  tiinalenex  to  a  sort  of  idolatry. 
AU  those  extra«-a(,'ant  feelings,  whiclt  really  eiirtcd 
iatteaocicty  of  the  middle  ages,  were  tnagniied  lad 
•xlMeiMed  bjr  tlie  writers  and  reciters  of  nmance ; 
and  weae  given  -a*  leeetblamui  eT  aotnai  mmaatn 
becaae,  hi  their  tttm,  the  glan  hy  wiricb  tMe  yoBtfa 
of  th«  1^  dremed  themselves ;  while  Ilia  spait «  dii* 
valry  and  of  romance  thus  gr^Ukl^  dmwJq;h«1ipeil 
and  enhanced  each  other. 

The  romances,  therefore,  cxhibitLii  the  same  sys- 
tfm  of  ■tana era  which  eniMed  in  the  nobles  of  the 
«g9.  The  chenetar  ef  It  live  ion  ef  WW 


nimd.  to  aneh  a  pitch  of  ideal  and  hapeeiftle  perw 
fiWliMi»tthattiiaMw^'jMnilaled  each  miowa  wen'' 
MQiU|jreent«nted  to  atop  Gm;  short  of  the  mark.  The 
moat  MTMitnroas  and  unKluiken  valour,  a  mind  ca- 
[  of  tlie  highest  tlights  of  romantic  generosity, 
lujrl  which  was  devoted  to  the  will  oi  aom-  fair 
i  lol,  on  whom  hia  deed*  were  to  reflect  gli  i  v  I 

whose  love  was  to  re«  ard  all  his  toils,  these  were  at- 

tril  i.iL  -  \' ;iich  all  aspired  to  exhibit  who  sought tO 
rook  hifti  io  the  aaoalt  of  ohivaU;  i  and  «udi  < 


the  virtnea  wUeh  the  BwaMiela  cebbntad.  But,  like 
thetaiBper  of  a  tanwd  iioo.  Me  fierce  and  dissolute 
teaper  of  the  age  oAaa  tbowed  itsdf  through  the 
fair  varnish  of  tliis  artificial  syatcni  of  manners.  The 
valour  of  the  hero  was  often  !>tained  by  nctt  of 
cruelty,  or  freaks  of  rash  desperation ;  his  (courtesy 
and  munificence  became  solemn  foppery  and  wild 
profusion ;  his  love  to  his  lady  otlcn  demnadod 
and  received  a  reooital  isoooMtest  with  thehfoour 
of  the  object}  and  thoee  who  tilected  to  foond  their 
attachment  on  the  pOfCtt  and  4MMt  ^itatt  metil* 
jihysical  principlet,  carried  on  their  actual  inter- 
course with  a  licence  iiltogetlicr  inconsistent  with 
their  sublime  prctCI)^ioll.<.  iiucU  were  tlut  rt^al  laaa- 
ncrs  of  the  middle  ages,  and  we  find  thaok  iO  dc|iicled 
in  these  ancient  legends. 

So  high  was  the  national  excitation  in  conse- 
quence of  the  romantic  atmosphere  in  which  ihey 
seemed  to  breathe,  that  the  kniglits  and  scjuires  of 
the  fourteeoth  aod  htleeath  centiuiee  imi|aied  the 
wildect  nd  tnoit  extravagant  emprina  of  tfaia  heroea 
of  romaoce;  aod,  like  them,  took  on  themselves  the 
most  extrawdmary  adventures  to  show  their  own 
gallantry,  and  do  most  honour  to  the  ladies  of  their 
hearts.  The  females  of  rank,  erected  into  a  species 
of  goddesses  in  public,  and  often  degraded  as  much 
l>clow  their  proper  dignity  in  more  private  inter- 
course, equalled  in  their  extravagances  the  youth  of 
the  other  aex.  A  singular  picture  it  given  by 
KOTgbton  of  the  daniMU  errant  who  attended  upon 
the  solemn  fettivak  of  chivalry,  in  quest,  it  may  rca- 
aooabty  be  supposed,  of  such  adventures  as  are  very 
likely  to  be  met  with  by  kucIi  females  as  think  pro|>L'r 
to  seek  them.  "  Tl)e««  tournaments  arc  nttenJcd 
by  many  ladies  of  the  first  rank  and  greatest  beauty, 
but  not  always  of  tlie  most  untainted  reputauon. 
Tteia  hidiea  are  dreasad  in  pat^«edloarad  titties 


iodtaiieneni  aoemdafont:  qoed  iWt  dim  annd  GaUoa  DBdenin  miofatOTtiiin,  at  Motor  ett  THhiwI ..  ^ 
que  cnim  alios  k  MinutiJlit,  veterum  GalloniBa  Bardot  tuimt  ploilhu^  piobot  Hoiriaaa  VaMu  ad  Jd. 

AtBBwani  —  Chronicon  Bcrtrandi  Guesciini : 

•  1     .  -     Qui  vrvt  avoir  mom  des  bont  cl  d(t  vaillans, 

J       ,    .  lU  duil  aler  tfifitrent  li  In  plait  et  nn  ckatHft,  ...  ■ 

Et  etire  en  In  lMit>uUt,aiHsn  QUtfu  Itoilant, 

Jjft  (/ualre  /lU  Htiimon  tt  Ckarlon  ti  ptu-t  grant,  '  .       ''  ,    '     '  .  , 

JA  Dui  I.icni  de  Honrffet,  ft  Guion  de  CoiUtMt,        •'  •  •     i  .    .  •• 
•  •  ^irttvaHi  Gafnir,  Ltrcelct  ei  Trisiam,  •'  '  ■  ' 

' ''*  fl-.  f  •!   •  .: '     Ahmn4r«i,  Anui,  Ovd^rog  U  fochans,  i  .   •  .  .  .- 

*  Barbour,  the  Scottish  historian,  censures  a  Highland  chief,  when,  io  commending  the  prowess  of  Druce 
in  battle,  he  likened  bim  to  ti>e  C^o  hero,  Fin  Mac  Coul,  and  saja,  be  might  in  more  mannerly  fathioo  have 
compared  him  to  GanjUNw  8llBl|Un<otafcM<>Aj»M^J»>MO<«f  AI»«aiiio#. 
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"        "    iMi  -half  of  one  colour,  and  tlic  otiicr  half  of  another; 

their  iirripipe*,  or  ttppeta,  are  very  short ;  their  caps 
remarkably  little,  and  wrapt  about  their  heads  with 
cords ;  their  girdles  and  pouches  are  ornamented 
with  gold  and  silver ;  and  they  wear  short  swords, 
called  daggers,  Man  ibtm,  a  Utite  below  llwir  jm- 
they  are  nouBled  on  the  tnwt  honat,  with 
the  ricbest  furniture.  Thus  equipped,  they  ride 
from  piece  to  place  in  quest  of  tournaments,  by 
which  they  dissipate  their  fortunes,  and  somelitncs 
ruin  their  reputation." — (KnyKliton,  quoted  in  Hen- 
ry's History,  Vol.  VIII.  p.  Wl.) 

The  minatrt'ls,  or  tho&c  who  aided  them  in  the 
composition  of  the  romances,  which  it  was  their  pro- 
fession  to  recite,  roused  to  rivalry  by  the  unceering 
demand  for  their  cOmpOtitioiM^  endeavoured  enin> 
loualj  to  leader  them  more  attractive  by  anU^scM 
of  neir  and  varied  Inleraat,  or  by  marvellous  ineiaenti 
which  their  (iredeeessors  were  strangers  to.  Much 
labour  hax  been  bestowed,  somewhat  unproHtHhly,  in 
ondeuvouring  to  ascertaiti  the  sDurccs  from  which 
they  drew  the  embellishments  of  their  tale?,  wlien 
the  hearers  bi-fr.in  to  be  tirtd  of  the  unvaried  rucital  of 
battle  and  tournaoicnc  which  had  satii>ligd  the  sim« 
plicily  of  a  former  age.    Percy  has  contended  for 
the  Northern  Sagu  aa  the  unqueationable  origin  of 
the  romanoe  of  tba  middle  agei ;  Wartoo  conceiv- 
ed that  the  Oriental  fabfet,  borrowcfl  by  those  roin- 
■trelt  who  vlaited  Spain,  or  who  in  great  numbera 
attended  the  crusades,  gave  the  principal  distinctive 
colouring  to  those  remarlcable  compositions ;  and  a 
later  system,  patronised  by  later  nulhor«,  has  derived 
them,  in  a  grt^at  measure,  from  the  fragmentu  of 
ehisiiicai  superstition,  which  continued  to  be  presenr« 
ed  after  the  fall  of  the  Roman  Empire.  All  those  sys- 
tOBH  seem  to  be  inaccurate,  in  so  far  as  they  have 
been  adopted,  exolunvely  pf  caefa  other,  and  of  the 
^ncral  proposition.  That  (Uitca  of  a  natare  ilmiltr  to 
the  romances  of  chivalry,  modified  nccrording  to 
manners  and  state  of  society,  must  nectssariiy  be 
invented  in  every  part  of  the  world,  (or  the  same 
reason  that  grass  grows  upon  the  surface  of  die  soil 
in  every  climate  and  in  every  country.    "  In  reality,** 
says  Mr  Soulhey,  who  has  treated  this  subject  with 
his  usual  ability,  "  mythological  and  romantic  talee 
are  ennrent  among  all  nvagea  of  irhom  we  have  anjr 
fUl  aetBOWiti  Ibr  mm  hae  bit  inielleetual  aa  wall  ai 
hit  bodOv  apneliteib  •ed  Iheaa  things  are  the  food 
of  bn  inM^adan  and  fUtb.    l^ey  are  found 
wherever  there  is  longuagc  and  discourse  of  reason, 
m  other  words,  wherever  there  is  man.    And  in  si- 
milar stages  of  civilisation,  or  states  of  society,  the 
fictions  of  different  people  will  bear  a  corresponding 
resemblance,  notwitutaildlllg  the  diftfCBCe  of  ifaae 
and  scene."  * 

To  this  it  may  be  added,  that  the  usual  appeir* 
iooca and  productions  of  natnre  ofer  to  ibenn^, 
in  ovary  part  of  the  woild,  the  lame  meant  of  diver* 
allying  fictitious  narrative  by  the  introduction  of  pro- 
digiea.  If  in  any  romance  we  encounter  tlie  de* 
•oriptim  of  aa  elephant,  we  maj  naaaaaUjy  eeo* 


elude  that  a  phenomenon,  uniinown  in  Europp,  '^urt  — 
have  been  borrowed  from  the  east;  but  whocoew^v" 
has  seen  a  serpent  and  a  bird,  may  easily  aggravMa 
the  terrora  of  the  former  by  coa&rring  en  a  ffi^tMf 
moaner  the  wings  of  the  latter ;  and  wbo«m  hea 
aeem  or  heard  of  a  wol^  «r  lion,  and  an  eagle,  may, 
by  a  MnilareaertMm  of  Invention,  imagine  a  grimo 
or  hippogriffl  It  is  imputing  great  poverty  to  the 
human  imagination,  to  suppose  that  Uit  specwsa  mi- 
racula,  which  are  found  to  exist  in  different  parts;  of 
the  world,  must  ijeceMarily  be  derived  from  some 
common  source;  and  perhaps  we  should  not  err 
more  grossly  in  supposing  that  tlte  various  kinda  of 
boaU,  ekiSs,  and  rafts,  upon  vbicfa  men  have  dw«d 
the  ooeaa  on  ao  many  varioaa  ahorea,  bwc  baea 
rij^atiginaUy  derived  ttma  the  vomI  of  the  Ar- 

Oathe  otberbntd,  there  are  various  romantic  in. 
cidenu  and  inventions  of  a  nature  ao  peculiar,  that 
we  may  boldly,  and  at  once,  refer  ihero  to  some  par- 
ticular  and  special  origin.    The  tale  of  Flora  and 
ninrichf/kur,  lor  example,  could  only  be  invented  in 
the  eitsi,  where  the  scene  i«  hid,  and  dke  manners  of 
which  are  observed  with  amne  aocitnwT,   ""^^  ^ 
Or/eo  and  Herodiis,  on  the  cootntry,  ia  the  clamcal 
hutory  of  Orpbeua  and  Euridice,  with  the  Gothic 
iMchinery  of  the  Blvea  or  Fairies,  substituted  for  the 
infernal  lagioiu.    But  notwithstanding  ihefe  and 
many  other  iottancea  in  which  tbe  subjects  or  lead, 
ing  incidents  of  romance  can  be  distinctly  traced  to 
British  or  Armorican  traditions,  to  the  tales  and  hit. 
lory  of  Claasic  Antiquity,  to  the  wild  fables  and  rleh 
imagery  of  Arabia,  or  to  those  darker  and  atenar 
themes  which  were  first  treated  of  by  the  Skalda  of 
tbe  north,  it  would  beaammiagpaat^tea  macb  np. 
on  such  grounds,  to  aKribetha  detlvatlott  ef  romantie 
flcttao,  rachiaivclj  to  any  one  of  these  sources.  In 
fact,  tbe  foundation  of  these  fables  lies  deep  in  hu- 
man nature,  and  the  supenitructurcs  have  been  imi- 
tated from  variouu  authorities  by  those  who,  living 
by  the  pleasure  which  their  lays  ol'  chivalry  afforded  to 
their  audience,  were  especialiy  anxious  to  recommeod 
thetu  by  novelty  of  every  kind ;  and  were  undonbtedU 
ly  highly  gnttitied  wheo  the  rnort  of  tnveileia,  ar 
pitgraaa,  or  perhapa  tbair  own  anereenne  witfi  ndn- 
■tiHi  of  ewer  HtiaM^  enabled  them  to  var^  tf  cir 
aaaal  DamCianB  irhb  circumstances  yet  unheard  in 
Bower  and  Hall.  Komance,  i  i  i  l  r  c  r  re,  was  like  a  com* 
pound  metal,  derived  from  varmua  mines,  in  which 
one  metal  or  other  was  uiternately  predominant ;  and 
viewed  in  this  ligiit,  the  bgenious  labwirs  of  thoaa 
learned  antiquaries,  who  have  endeavoured  to  seek 
the  origin  of  this  style  of  fiction  in  one  of  tbow- 
•eareea  alone,  to  the  exclusion  of  all  otben!,  teem 
at  vain  aa  thet  of  tmvellofa  alEeeting  to  trace  the 
proper  head  of  the  Nile  to  variooi  dObrent  tprings. 
aUI  of  which  are  allowed  to  be  arcwaaiT  to  form  the 
full  majesty  of  hit  current. 

Aa  the  laihion  of  nil  things  pass  away,  the  metrical  Pro«r  Re. 
romances  began  gradually  to  decline  in  public  eatima."""**- 
tian,  pfobaUy  an  aoeoant  ef  the  deptedaiad  chano- 


•  Ptalboe  to  Sovtbaj'a  edition  of  aieJlf«Mel>^iMlar,yaL  11.  Load.  Mir..  I 
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RoauBce.  ler  of  the  minttrate  by  wbona  they  were  recited.  Tra- 
^*V^*^  dition,  «iy«  Ritaon,  it  an  alchemy,  which  cooverti  gold 
into  I01HL4 'Had  thofe  it  iiule  doubt,  tiu^  h>  p«a«iii|; 
Ar«m  SMMilli  lo  owitli,  oad  ffooi  ago  1«  age,  th*  moat 
approved  metrical  wmamw  becMW  gradudUy  eor* 
rDptf^d  by  tho  defi»et  of  nemory  of  tooae  tvcitain 
and  the  intcrpolationii  ut  otlier«  ;  «incu  few  ooaipara» 
lively  can  be  supposed  to  have  had  recourse  to  the 
manuvcripts  in  wliich  somi;  liave  been  preserved. 
Neither  were  the  ruciters  in  the  latter,  aa  in  the  for- 
mer tunes,  Fupplied  with  new  compositions  oi  interest 
and  merit.  Tlie  eoiu[)oaiiion  of  the  metrical  ro- 
mance wa«  gradually  abandoned  to  persons  of  un 
inferior  daw.  The  art  oi  Mriagtng  t«(;ether  tn  Ioom 
vene  ■  nmber  of  uncoaoeeiad  amntoraa*  vaa  too 
caey  not  to  be  practiaad  bj  laaajr  wiio  tsolj  me- 
ceedcd  to  aneh  a  degree  ai  wat  diicreditable  to  the 
art,  by  showing  that  more  mediocrity  was  sufficient 
I  to  practise  it.  And  the  licentious  clmracter,  as  well 
aii  the  great  number  of  those  u  lio,  under  the  various 
names  of  glee-men,  minstrels,  and  the  like,  truverised 
the  country,  and  suMited  by  this  idle  trade,  brought 
tfaeoiMlvot  aad  their  oocupaiion  ioto  atiil  greater 
coDtoapt  and  dimganL  With  tbeai,  the  lotig  re- 
dUtion^  formerly  ntaao  «X  the  table*  of  the  great, 
were  gradually  baniahed  into  more  volgar  tocietf. 

Hut  though  the  form  of  tliosc  narrativuii  underwent 
a  chance  of  fashion,  the  appetite  for  the  fictions 
themselves  continued  as  ardent  as  ever ;  aiid  the  Prose 
ItomnnccB  which  succeeded,  and  fjiially  super&cded 
tho»e  composed  in  verse,  had  a  large  and  permanent 
share  of  popularity.  This  wait,  no  doubt,  in  a  great 
degree  owing  to  the  im|M>rtant  invention  of  printing, 
wmA  haa  so  ipuoh  oootributsd  to  alter  tbe  deatiuiea 
of  the  world.  Tho  aietfieal  romaooee,  thoagh  in 
eomc  instaocea  tetit  to  the  presi-,  were  not  very  tit  to 
bo  published  in  ibii  form,  Tlie  dull  amplifications 
wliich  passed  well  enough  in  the  course  uf  a  liuif- 
heard  recitation,  became  intolerable  when  subjected 
to  the  eye  ;  and  the  public  taste  gradually  growing 
more  fastidious  as  the  language  became  more  CO* 
pioiw,  and  the  system  of  manners  more  ooiaplieatcd, 

paeaa  of  itjla  aod  mtktg  oi  MotimaDt  ware  da* 
manded  jnataad  of  •  Baked  and  madomed  tale  of 

wonders.  The  author*  of  the  prote  romance  endea- 
voured, to  the  be«t  of  their  sklil,  to  satisfy  this  new- 
ly awakened  and  more  refined  taste.  They  uccd, 
indeed,  the  same  sourrcs  of  romantic  history  which 
had  been  resorted  to  by  their  metrical  prcdccetisors  ; 
and  Arthur,  Ciiartemagne,  and  all  their  diivalry,  were 
aa  modi  ceUbratod  la  prrsc  as  ew  they  had  been 
in  noetic  narrallfe.  But  tbe  new  camdidatea 'for 
pnbliQ  fatoar  pretended  to  bavd  rooouno  to  aoarees 
•f  Bmbeotie  information,  to  which  their  metrical 
|M«d«ee»or»  had  no  access.  They  refer  almost  al- 
ways to  Latin  and  sometimes  to  Greek  originals, 
which  certainly  had  no  existence  ;  and  there  is  little 
doubt  that  the  venerable  names  of  the  alleged  au- 
tiiors  are  iovcnted,  as  well  a»  the  lupposcd  origimle 
from  which  they  are  said  to  have  translated  tbeir 
narralires.  The  foUowiog  account  of  the  discoverj 
of  tret  d^ntt  Mitinm  melUjlue  ei  trts  plamntg 
^Wtoww  ^bl  tres  A'oi/c  ifoy  Pcrce/brest  (printed  at 
.  Parh  In  1528  by  Galliot  du  Pre),  may  serve  to  sLow 
tT.  ii  11  uiii  1  11  .luibors  were  not  iho  first  who  invented 
the  popular  mode  of  introducing  their  worita  to 
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the  world  aa  the  coateuta  of  a  newly  «li»covered  ma-  Boauocc 
nutcript.  In  the  abridgment  to  which  we  are  H-"^  " 
mitcd,  wo  can  give  but  a  faint  picture  of  tbe  miout^ 
neM>  with  whidi  the  author  annonncaa  hii  protended 
diaooveijj  and  whidi  foraaa  ao  admirable  oxample 
oT  die  lie  with  a  dieiimitanee.  In  tbe  year  1996, 
Coont  William  of  H^inault  had,  it  i.s  averred,  cross- 
ed the  seas  in  order  to  be  present  at  the  nuptials  of 
Edward,  and  in  tbe  course  of  a  tour  through  Britain, 
WHS  hospitably  entertained  at  aa  abbey  situated  on 
the  banks  of  the  Humber,  and  termed,  it  seems, 
Burtuner,  because  founded  by  a  certain  BtUtimeri* 

cui,  a  monarch  of  whom  our  aniult  am  aOeol,  but 
who  had  gained*  in  that  plaoei  •  victory  over  the 
heatbeaa  n  Gennanj.  Here  a  cabinet,  which  waa  in* 
doacd  in  a  private  recess,  had  been  lately  discovered 
within  thenuurive  wall's  of  un  ancient  tower,  end  waa 
found  to  contain  a  Grecian  manuscript,  along  with  11 
royal  crown.  The  abbot  had  sent  the  iutter  to  King 
Edn  aid,  ai;d  the  Count  of  Hainault  with  difliculty  ob- 
tained possession  of  the  manuscript.  He  had  it  ren- 
dered (rom  Greek  into  Latin  by  u  monk  of  the  ab- 
bey of  Saint  Laudelmn,  a  ad  Irom  that  language  it 
is  aaid  to  h«ve  been  traoalatad  into  Frendi  bjr  the 
NMthor,  who  gives  it  to  the  woirld  tn.lieaottr  of  tbe 
filesaed  Virgin,  and  for  the  o^catioo  of  noUenaa 

and  chivalry. 

Hy  such  details,  tiie  authors  of  ilie  prose  romances 
endeavoured  to  obtain  for  their  works  a  credit  for 
aullienticity  which  had  been  denied  to  the  rythmi- 
cal legends.  But  in  this  particular  (hey  did  great 
injustice  to  tliejr  coaiemnod  predecessors,  whose 
reputations  they  murdered  in  order  to  rob  them  with 
impnniqr*  Wiiatever  fta^manta  or  abadowing*  of 
true  history  may  yet  renaifl  hidden  trader  the  maas  of 
acciimnlated  fable,  which  had  been  heaped  on  them 
during  successive  a^cJ,  must  undoubtedly  be  sought 
in  the  metrical  roiuuuecs  ;  and  according  to  the  view 
of  the  subject  which  we  have  already  given,  the  more 
the  works  approach  in  point  of  anii(]uity  to  the  pe- 
riod wtiere  the  storv  is  laid,  the  more  are  we  likely 
to  find  thOM  htstoncal  traditions  in  something  ap- 

|ireadivg  to  an  authentic  state.  But  those  who 
wrote  under  tbe  imuj^'inary  namea  of  Roatiden  de 

Puiic,  Roburt  de  Borron,  and  the  like,  usually 
ieized  upon  the  subject  of  some  old  minstrel ;  and, 
rcjonijiosing  the  whole  narrative  after  their  own 
tdtliioii,  with  ai'.ditional  characters  and  adventures, 
totally  obliterated  in  that  operation  any  yiiades  which 
rematoed  oi  the  original,  and  probably  autlxtodc 
tradition,  whidi  was  the  original  source  of  the  d>* 
borate  ficlion.  Amplifioaiioo  was  especially  em> 
ployed  by  the  [uroseroniancers,  who,  having  once  got 
h«ild  of  a  subject,  seem  never  to  have  parted  with  it 
until  their  power  of  invention  was  completely  ex- 
hauated.  The  metrical  romances,  in  some  instances, 
indeed,  ran  to  great  length,  but  were  much  exceed- 
ed in  that  particular  by  the  folioawliich  were  written 
on  the  same  or  similar  topics  by  their  prose  succes- 
sors. iVobably  the  latter  judiciously  reflected  tba> 
a  book  whidi  addraasea  itaeif  only  to  tbe  eyas,  mqr 
be  laid  aside  wbea  it  beeomea  tireaome  to  «h« 
reader  ;  whrri  it  may  not  always  have  been  SO oas^ 
to  stop  itit:  uiatsuel  in  the  full  career  of  his  mcAn* 
ca)  declamation. 

Who,  then,  the  reader  may  be  disposed  to  io^uirci 
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Wmmmai-  esn  have  beeo  the  real  aaihon  of  thoM  prolix  works, 

who,  shrouding  themselves  under  borrowt-d  names, 
derived  do  reoowo  from  their  labours,  if  successful, 
and  who,  certainly,  in  tlic  infant  state  of  the  press, 
were  not  rewarded  with  any  emolument  i  This 
question  ctmnot,  perhi^s,  be  very  satisfactorily  an> 
mcred;  but  we  auy  rMMmabljr  suspect  that  tb* 
kH^  bom*  flf  Idnm  wUeh  tbe  doicter  penaitted  10 
ill  votaries,  were  eAea  piMd  vnj  io  nia  aMUfr  i 
nd  the  conjecture  it  rendered  mora  probable,  wban 
it  is  observed  that  matters  arc  introduced  into  those 
works  which  hare  an  especial  connection  with  sacred 
hi«tory,  otid  with  the  traililions  of  the  church. 
Thus,  in  tiic  curious  romance  of  lluon  dr.  Hour- 
dcniij:,  a  sort  of  second  part  is  added  to  that  de- 
lightful history,  in  which  the  hero  visits  the  terres< 
tnal  paiBdiaa,  aaooantara  tlie  flttt  murderer  Cain,  ia 
Aa  parformance  of  bit  penance,  with  more  natter  to 
Iba  lame  purpose,  oot  Vkdj  to  occur  to  tbe  inM^> 
nation  of  a  JaymaD ;  beaidei,  that  tbe  lai^  af  the 
period  were,  in  gcDeral,  too  busy  and  too  ignorant  to 
en);age  in  literary  tasks  of  any  kind.  Tlie  mystical 
portiun  of  the  romance  of  the  Round  'J'uUc  items 
derived  from  the  same  source.  It  m  iv  ;J  .  >  lie  men- 
tioned, that  the  audacious  and  sotnctimeg  bios* 
phemous  assertions,  which  claimed  for  these  fictions 
tbe  credit  duo  even  to  tlie  inspired  writings  them- 
aal*n»«ai«  likely  to  originate  amongst  Romaa  Catltu* 
iic  dinrdNaan,  who  «  ere  but  too  {amaiar^witb  such 
tugexm  for  die  [lurpuso  of  aathenticatiag  tbe  la> 
t  geodaof  their  suptirbtition.  One  almo&t  incredible 
inatance  of  this  impiou.^  species  of  imposture  oc- 
curd  in  the  history  of  the  Siiinl  Graul,  whicli  curious 
itiixiure  of  mysticism  and  chivalry  is  ascribed  by  the 
unfcaring  antl  unblushing  writor  to  (he  fieCOndi  Fav* 
•on  of  the  Trinity. 

Churchmen,  however,  were  by  no  means  the  only 
autltors  of  ibase  legends,  altboiigb  the  Sin$  Gbrvt. 
aa  tbey  were  aanetiawa  tarmed,  who  were  aeeonnted 
Iba  diroaiclet  of  tlie  times  in  which  they  lived,  were 
nBinlly  in  orders ;  and  nlthough  it  ap|)ears  that  it  was 
upon  them  thiit  the  coniin;ind4  ol  the  Rovcreijjns 
wluiiTi  they  served  oltcn  iiiiposed  the  task  of  pro- 
diicinf;  new  romnncui  under  the  usual  disguise  of 
ancient  cl;roaicle«  irstuilated  from  the  learned  lan- 
guages, or  otherwise  collected  from  the  ruini  of  an- 
tiquity. As  education  became  improved,  and  know- 
ledge began  to  be  more  generally  diliMad,  indivi* 
dune  among  tbe  liJly,  and  thoee  of  no  mean  raidt, 
liegan  to  IM  the  necnsity,  it  may  be  called,  of 
putting  into  a  pcini  iis  nt  form  the  '•  ihick-comfng 
fancies"  which  f^learu  uionj^ft  the  imnginatioii  of  men 
of  genius,  tiir  I  hoinas  Malony,  who  coQipiled  the 
Morie  D' Arthur  from  t  rench  origiriais,  was  a  person 
of  honour  and  worship ;  and  Lord  lierners,  the  ex- 
.  oellent  ' translator  of  Froissart,  and  author  of  aro« 
nanee  called  The  Chewdier  de  la  CWm,  ia  an  iUua> 
trloaa  aBaamle  that  a  nobleman  of  Wj^  artiiBatian 
did  not  thinlt  liii  time  misemployed  en  tbb  tpeciei 
of  composition.  Some  Iltcrury  l  ame  must  therefore 
hove  attended  these  ttiorts  ;  and  perliajjs  Icsa  emi- 
nent auiiiors  might,  in  the  later  ages,  receive  some 
pecuniary  advantages.  Tho  translator  of  Perce/orest, 
formerly  menlioocd,  who  appears  to  have  been  an 
Eogliabman  or  Fleiniog»  ia  biaaddrcaa  to  tbe  warlike 


and  inviudblenebilityof  France,  1ioHadMlaf»gaa(^  of  Bsmna 

a  professional  author,  who  expected  sornc  ail  .anlage  '^^^^^ 
besides  that  of  pleasing  those  wiium  hu  uuUresscd; 
and  who  expresses  proportional  f^ratitude  for  the 
favourable  reception  of  bis  former  fWebie  atieoipts  to 

Itlease  them.  It  is  possible,  therefore,  that  the  pub- 
ishers,  these  lions  of  literature,  had  begun  abaadjF 
te  admit  the  authors  into  some  share  of  their  ailB 
iage.  Other  peimeta,  Uko  the  vaneiabla  CikMd* 
eompilad  theumtNaa,  or  traiaUtal  Ikmn  ocbar  Ian* 
guages,  the  romances  wlitoh  tbqr  MOt  (o  the  press  ; 
thus  uniting  in  their  own  persons  tbe  three  separate 
departments  of  author,  printer,  and  publisher. 

The  prose  romance  did  not,  in  the  gcucrol  conduct 
of  the  6tory,  wheti:  digryssioos  are  heaped  on  di- 
gressions, without  tbe  least  respeci  to  the  principal 
narrative,  greatly  differ  from  that  of  their  meuieal 
pradocasaors,  being,  to  tlia  full,  as  tedious  andini> 
Hijicial ;  nay,  more  so  in  proportion  as  tlw  now  fa> 
■aBoeawefeloDger  than  the  cuL  IntbatiaaifoneB 
fVom  verae  to  prose,  and  tbe  affiplifieatlon  iHifch 

the  fcui;e^  uiulerwei-.t  in  th.>  [iroCf-;'.  i:iBnv  -^trrtv-, 
torciblv,  uiii  r^cliL  iQULi'ir:,  ii;  iIil  or!;.;i:jiil  tiiifliur 
liave   bei.Ti    va  ur.uned,  or  almgcllu.-r  ;    .mil  ih,- 

reader  mitssca  with  regret  some  of  the  redeeming 
bursts  of  rude  poetry  which,  in  tbe  metrical  romance, 
UMkea  amenda  for  many  hundred  lines  of  bald  and 
riklaTCCll6Gatfon.  Hut,  on  the  otlier  hand,  tbe  prose 
HNMneat  war*  written  for  a  aw rr  u'  .  .  icodalifaof 
aodety,  aad  by  antfaors  wheae  language  waa  asacb 
more  copious,  and  who  certainly  bulonged  to  a  more 
educated  class  than  the  ancient  minstrek.  Men 
were  no  longer  satisfied  with  bearing  of  hard  batdee 
and  direful  wounds  ;  they  demanded,  at  the  hand  of 
tho&c  who  professed  to  entertain  then),  some  insight 
into  nature,  or  at  least  into  manners ;  some  descripttoa 
of  external  sceacfjr,  and  a  greater  regard  to  pcoba* 
bilily  both  in  vmpact  of  tba  ciwacten  wbick  an 
intradaoad,  and  tbe  cvmia  wbich  are  narratad4 
These  new  demands  the  prose  romances  endeavour- 
ed to  supply  to  tbe  best  of  their  power.  There 
was  eome  attention  ehown  to  relieve  their  story,  by 
the  introduction  of  new  characters,  and  to  illustrate 
these  personages  by  characteriiitic  dialogue.  The 
lovers  conversed  with  each  other  in  the  terms  of 
mcuphysical  gallantry,  which  were  used  in  real  life; 
and  from  being  a  sktb  rfa^eody  of  warliba  fml»»- 
the  romanon  began  Io  aniano  tba  noUar  and  aopn 
artificial  form  of  a  picture  of  manners.  It  is  in  tbe 
prose  folios  of  Lanedot  du  Lac,  Perceforett,  and 
others,  that  antiquarians  find  recorded  the  most  ex- 
achaccoutus  of  tights,  tournaments,  fi^ts,  and  other 
magiiifieiiii  diiplays  of  chivalric  splendour;  and  as 
tiiey  descend  into  more  minute  description  than  tbe 
historiana  of  tba  time  thought  worthy  of  their  pami» 
tbey  are  a  mine  from  wlticb  tba  paiufiil  atudant  n^f 
extract  mudi  valoabie  lofiiraNtion.  Tbii^  imwoaik-* 
it  HOC  tbe  fiiU  extent  of  tbeir  merit.  TboN  aMiaat 
booica,  amid  many  pages  of  dull  repetition  and  nniiw 
tereating  dialect,  and  DotwithetjsTi  luf;  t!  *  '.i-w^nar 
of  an  inartificial,  protrncted,  and  toiilused  aory, 
exhibit  from  time  li>  tiunj  pas^ges  ol  deep  interest, 
nnd  sittiations  of  much  noreliy,  as  well  as  specimens 
of  spirited  and  ma»cu!ine  writing.  Tbe  general  read- 
er, who  dreada  tbe  labour  of  wjonowiiig  oat  tbaaa 
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Bomwiw.  valuable  passages  frotn  the  atatilc  fchotT  tlirough 
which  they  are  scattered,  will  receiT«  uu  <  \  llunt 
idea  of  the  beauties  and  d«tecta  of  the  roiuuncc  Irom 
Troaaan's  Corps  d'Exlmit$J*  liomam  dc  Chevalrie, 
bma  Mr  £llia'a  Sptdmeiu  ^  Marlu  J&«4«4.  fin> 
t,  tni  Mr  Dunlop'a  flcitavy  ^FkUatw 


.  Tlw*B  works  coDiiaaed  to  fnroisb  th«  aniuenent 
of  tbe  most  polished  courts  in  Europe  so  long  as 
the  manners  and  habits  of  chivalry  rnntinuc  l  to  ani- 
mate them.  Even  the  sagacious  Catherine  of  Me- 
dici'^ l  onsid.  ri  d  tlie  roiiiiincc  of  Vercfforeit  as  the 
work  best  qualiliud  to  t'orni  tlic  manners  and  arouse 
dM  leisure  of  a  young  prince ;  since  she  impressed 
CD  Oiarlai  IX.  tbe  neceiaiiT  of  atudjiog  it  with  tX- 
iMilioB.  But  by  degreea  the  progreia  of  new  opi- 
aiooa  io  region,  tbe  proaulgation  of  •  stricter  cooe 
«f  morality,  together  with  the  important  and  aai* 
Vating  discussions  which  began  lo  be  carried  on  by 
means  of  the  {iress,  diverted  the  public  attention  from 
these  ai;!i.|!i  -.ti  d  legend*.  The  Protestants  of  Eng- 
land, aiul  ilie  Huguenots  of  FrancCi  were  rigorous  in 
their  censure  of  books  of  chivalry,  in  proportion  as 
they  had  been  patroaiae4  iocnerly  under,  the  Catho- 
lic system ;  perhapa  In^mM  they  helped  to  arrest 

•«»><Mmpw  fitfm^Mw  Mrin*n  tnH^u  of  oocn* 
patifliV  Tm  ItHMd  AadMn  tliai  tswigha  agaioat 

the  romance  of  Morte  U Arthur,  and  at  the  same 
time  acquaints  us  with  its  having  passed  out  of  fa- 
shion :  "  In  our  forefathers'  tj  me,  when  papistrie,  us  a 
alandyng  poole,  covered  and  ovcrHowed  ail  Ei:g- 
lande,  fewe  bookcs  were  read  in  our  tongue,  suvjiig 
certaine  bookes  of  chevalrie,  as  they  said  for  pastime 
and  pleasure;  which,  as  some  Mj,  were  made  in 
monasteries  by  idle  monk%  or  «antoa  i^fiilfi  ■,  ,4* 
for  •sample,  La  Mart*  D'Artkm,  tbe  wholo  ^immt 
of  wfaiob  booke  aundeth  in  two  apeciall  poiyntea,  in 
open  manslaughter,  and  bold  bawdrye:  in  which 
booke  they  counted  the  noblest  kiiightes  that  iKi  kill 
mo-it  iiiLii  without  any  quarrel],  and  coiuiiiit  tow  lt  st 
aduhi  rits  by  .sutlest  shiftes  ;  as  Sir  Launcetutc,  »  it!i 
the  wile  of  King  Arthur  his  master ;  Sir  Trutram, 
with  the  wife  of  Kins  Marie  his  uncle ;  Sir  Lama- 
roekt,  wkhil^wife  df  KimJ(Mh,^  waa  his  owyi 
4M»k  i^Mt  good  stuffs  fi*  «ip»  OMB  lo  Uogbe 
«lMnMM«a*tot«kaplMMarentt  yet  I  koow,  wbco 
Own  BUe  was  banished  tbe  cowt,  and  La  Morte 
jy Arthur  received  into  the  prince's  chamber."* 

The  brave  and  religious  La  Noue  is  not  more  fa- 
vourable to  the  perusal  of  romances  than  the  learn- 
ed .\t>e!iarD  ;  attributing  to  the  public  taste  for  these 
( iiin|>ii<itions  the  decay  of  morality  Mooog  the  French 
nobility.  "  The  ancient  fableswhose  relikes  doeyetre- 
maine,  namely,  Lancelot  qf  the  Lake,  Piercqjforett, 
jpcifliWbjCUpi  the  Cettrteoue,  and  such  others,  doe 
b'lswe  wmaM  of  this  olde  vanitie;  herewith  were  men 
fed  for  the  space  of  500  ycerc»,  untiil  our  language 
growing  more  polished,  and  our  mindcs  more  tickli.oh, 
ihey  were  driven  to  invent  bniuu  nuuLities  »vlicrc«itli 
to  de%h(  us.   Tjiifs  ipame  y'  bookcs  t^Amodis  into 
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light  among  tu  in  this  last  age.  Rut  to  say  y*  truth, 
;^at'a«bred  the,  and  France  new  el..il;ed  ilu'  in  gay^ 
garments.  la  7*  dales  of  Henhe  the  Se  cond  did  they 
beare  chief||K  fVatr,  and  I  think  if  any  man  iraola 
Jhm  bete  fapNMd  tbi,  be  sboald  hate  bene  qpit  it, 
ffcecwse  they  vet*  of  Uwatlyei  pUyfrUowee  «^ 
maintainers  to  a  great  aort  of  penoos ;  whereof  some, 
after  they  had  learned  to  amize  in  speech,  their  teeth 
watered,  so  de.sirous  wei  e  tlicy  even  to  ta*te  of  some 
&mall  morfcls  of  the  delieaecs  llierein  inorl  livelie  and 
naturally  repre?ented,''t  The  gallant  Mureclial  pro- 
ceeds at  considerable  length  to  refute  the  arguments 
of  those  who  contended  that  these  books  were  in- 
tended as  a  spur  to  the  pracbcf  arms  and  honour- 
able exercises  amongst  yoerf^'pil  labours  bard  to 
abov  that  ihsjteecb  dishoDeikprtctioea  both  in  loie 
and  in  anns.  It  is  unpoanble  lo  aoppreaa  e  snQe 
when  wc  find  such  ID  eutbor  M  Ls  |ioue  d«niOB»o» 
ing  the  introduction  of  apells,  witcbctafta,  end  ««• 
chantments  into  these  voiuaes,  not  becaiiise  such 
themes  are  absurd  and  nonsensical,  but  because  the 
n  (iretienting  such  beneficent  enchanters  as  Alquife 
and  Urganda  is,  in  fact,  a  vindication  of  those  who 
traffic  with  the  powers  of  darkness ;  and  that  those 
iib9  l9Te  to  read  about  sorceries  and  enchantmcata 
beiMe,  by  degrees,  famtliaraed  with  those  detflUi 
mysteries,  and  may  at  length  bekdoiied  to  bat*  Wjt' 
course  to  them  in  good  earnest. 

Tlie  rom.mccs  ot  cliivulry  did  not,  Imncvcr,  sink 
into  disrepute  under  lln-  ttern  rebuke  ol  religious 
puritans  or  severe  moralists,  but  became  gradually 
neglected  as  the  customs  of  chivalry  itself  fell  into 
dasregerd;  wheD,of  course,  the  books  which  breathed 
iu  spirit,  and  were  written  under  iu  influence^  ceas- 
ed to  produce  any  impreasu»  on  tbe  public  mind, 
and,  superseded  by  better  modela  of  camposttion,  and 
overwhelmed  with  the  ridicule  of  Cervanleo,  sunk  by 
degree-i  into  utter  coii'tnipt  and  oblivion. 

Other  work?  ot  amu-i  luent,  of  the  same  general 
class,  succeeded  tlie  jiriiper  rouianee  ol  chivalry.  Ol 
these  we  shall  take  ^uIne  notice  hcrealter ;  since  wc 
miiat  bare  dose  our  general  view  of  the  history  of 
MmibinABroiwd  briefly  toj^w  M»ae  •ooouot 
efihiiipiwJlerta  tbe  laekwa . 
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II.  We  can  here  but  briefly  toocfa  upon  a  wbl*<* 

of  great  interest  and  curiosity,  the  pcculUr  ebarac-^™jjj^ 
ter  and  tone,  namely,  which  the  romance  of  chlval-  „f  Eaj^, 
ry  received  from  the  manners  and  early  history  of 
the  nations  among  whom  it  is  founi^  to  exist  ;  ami 
the  corropondn^  question,  in  what  de;4i  ee  each  ap- 
pears to  have  bwmrod  from  other  countries  the 
tbemes  of  their  ova  aunataels,  or  to  ba«»  laMiillt 
of  materials  common  to  tbe  whole.  ^  ^ 

Scandinavia,  as  waa  to  be  expected,  iDe|i  be  safety 
con.M(!er(  d  as  the  richest  country  in  Europe  in  aa- 
cient  i.ile>  corresponding  with  the  character  of  ro- 
uianee ;  somctiuieii  conijiosed  entirely  in  poetry  or 
rylhrn^  a9|DetiaMa  in  proi|S,  and  much  mori' tietjtient- 
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Roiuancc-  Jy  in  a  mixture  of  prcwe,  narrative,  and  Ijrical  cffu- 
gioiis..  Their  wfll-kuown  Skald*  or  bnrds  held  a  high 
ranic  ia  their  courUund  councils.  The  character  of 
a  good  poet  was  scarce  second  to  that  of  a  gallant 
iMiler,  and  mmy  of  the  moat  celebrated  ebamploiui 
•mbitioiiilyaHwaiVOttred  to  unit*  beiL in tbdr own 
persons.  Ttuir  wlier  Sagos  or  tdw  iqipeoMh  to 
the  credh  of  ml  history,  and  wtro  wiqueetiomibly 
meant  as  such,  though,  as  usual  at  an  early  pi^riod, 
deba^et^  by  the  intermixture  of  those  sprcima  mirn- 
,  .j  i,  hicli  tlio  love  of  the  wonderful  early  introduces 
inio  the  atmaltt  ot  au  iiifant  country.  There  are,  how- 
ever, very  many  of  the  sagas,  indeed  by  fur  the  f^rca^'er 
number  of  those  now  known  to  exist,  whieh  must  be 
considered  as  falling  rather  under  tlic  class  nf  Qcti* 
tiom  than  of  real  narratives ;  and  which,  therefore* 
belong  to  our  present  subject  of  tnqnicj.  Tbo 
Omeyinger  Saga,  the  Heimskringla,  the  Saga  of 
Olat  Triggwason,  the  Eirb]fgj:;ia  Saga,  and  several 
otliers,  may  be  considered  as  historical;  whilst  the 
nmiicrou&  narratives  referring'  to  the  history  of  the 
Nibilungcn  and  VoUufij^LO  are  as  iniaj^inary  ns  the 
romances  which  treat  of  King  Arthur  and  ot  Ciiarle* 
maene.  These  singular  compositions,  short,  abrupt, 
flod  condae  in  expression,  full  of  bold  and  even  ex- 
CnTt^Mntmctaphor,  exhihitingmanypatsagesof  force- 
fblana  rapid  deacrigtiop,boldachan>Rtor  of  their  om; 
and  while  tliey  remind  ot  of  die  indomitable  conr^ 
■nd  patient  endurance  of  the  hardy  Seandinavians,  at 
once  the  honour  and  the  terror  of  l'"uropc,  rise  far 
above  the  tedious  and  creeping  style  which  charac* 
terised  the  minstrel  effort*  of  their  successors,  whether 
in  France  or  iMi^land.  In  the  jiino  furestd  also,  and 
the  frozen  mountains  of  tlio  nortii,  there  were  nursed, 
anid  the  reiiqoea  of  expiring  paganism,  many  tradi- 
lioM  of  a  eiuracter  laoro  wild  Md  terrible  than  the 
tMu  of  daniea)  MipoialitlMi  t  and  thete  tiw  gloamy 
imagination  of  tho  tlialdt  faiM  not  to  transfer  to 
their  romantic  talee.  The  late  spiritof  inquiry  which 
has  been  so  widely  spread  tlirough  Germany,  has  al- 
ready begun  to  throw  much  light  on  this  neglectet! 
storehouse  of  romuntic  lore,  which  is  worthy  of  much 
more  attention  than  has  yet  been  bestowed  upon  it 
in  Britain.  It  muKtj  llOwever,  be  remarked,  that  al- 
though the  north  pouessea  ciMnipioM  and  lOflMWCN 
of  iu  own,  unknown  (0  molhem  long,  yet,  in  a  btter 
the  iohabitaata  of  these  conatriea  borrowed  horn 
e  French  minatreia  tome  of  their  moet  popular  sub- 
jects ;  and  hence  we  find  sagos  on  the  subject  of  Sir 
Tristrero,  Sir  Percival,  Sir  Ywaio,  and  ethers,  the 
well-knosvii  themes  of  French  and  English  romance. 
Th««e,  however,  must  necessarily  be  considered  later 
in  date,  as  well  as  far  inferior  in  interest,  to  the  sagas 
of  genoine  northern  birtik  Mr  Kitaon  lute  indeed 
qoolBd  their  exiiteBee  la  dapneiatinf  die  preten- 
HOlie  of  Ibe  northern  natioQI  to  tha  possession  of 
Mernt  ofhigh  antiquity  oftheir  own  native  growth. 
Had  he  been  accjuainted  with  the  Noniuin-Kiempf- 
Datmr,  a  large  folio,  printed  at  Stockholm  in  17^7, 
he  would  have  been  satisfied,  that  out  of  the  nume- 
rous collectioa  of  legends  respecting  the  achieve- 
ments of  (ioihic  champions,  far  the  greater  part  are 
of  genuine  Notse  origin ;  and  although  having  muy 
/Mtnret  in  conmen  whb  the  tvamtet  of  aoethem 


chivalry,  are,  ia  other  marJted  |iariiculars,  distinct-  Bowuict. 
ly  divided  from  that  class  of  fictitious  composition. 

The  country  of  Germany,  lying  contigunu.K  to^^?^*** 
FrancCt^nd  constantly  engaged  in  friendly  i:nd  hos-""™ 
tile  intercourse  with  that  great  seat  of  romantio  fic- 
tion, became,  of  course,  an  early  partalter  in  tho 
stores  which  it  aAirded.  The  Afluieib^ii  of  tbo 
Holy  Empire  were  a  nee  no  leia  eheiiibed  than  the 

Troubadours  of  Provence,  or  the  Minstrels  of  Nor- 
in.indy  ;  and  no  less  active  in  availinj;  themselves  of 
their  indigenous  traditions,  or  importing  those  of 
other  countries,  in  order  tn  add  to  llieir  stuck  of  ro- 
mantic fiction.  Godfredof Strashurghcomposedmany 
thousaiKl  lines  upon  the  popular  aubject  of  Sir  Tris- 
tram ;  and  others  have  been  equaltj  oo^ous,  both  as 
tnniltton-andaa  original  authors,  opoo  various  sub- 
jects oonneeted  with  ftendi  romance ;  but  Germany 
possessed  materials,  partly  borrowed  from  Scandina- 
via, partly  peculiar  to  her  own  traditional  history,  as 
well  as  to  that  of  the  Roman  empire,  w  hich  they  ap- 
plied to  the  construction  of  a  cycle  of  heroes  as 
mous  in  Teutonic  song  as  those  of  Althnr  and  of 
Charlemagne  in  I'rancc  and  Britain. 

As  in  sdl  other  cases  of  the  kind,  a  real  conqoetWi 
the  fame  of  whose  exploits  survived  in  tradition^  wjf 
adopted  as  the  central  object,  aroond  wlioin  win  lb 
be  aasembied  a  est  of  Gbanaptona^  and  with  whdoe 
blitorj  was  to  bo  hiterwoven  the  yaiiotis  (!mts  of 
courage  which  ihey  performed,  and  the  adventures 
which  they  underwent.  Theodorick  King  of  the 
(niths,  called  it)  these  romantic  legends  Diderick 
of  Bern  ('.  r.  Verona),  was  selects!  for  this  pur- 
pose by  the  (icrinan  Minnesingers.  Amongst  the 
principal  personages  introduced  are  Ezzel,  King  of 
the  Huns,  who  is  no  other  than  the  celebrated  Atti- 
la  i  and  Gimter,  King  of  Butgiindj,  who  is  identified 
with  s  Guntachar  oThutorjr  who  really  b4ld  Met  king- 
dom. Thegood  knight  Wolfram de  F^chenbach  seems 
to  have  been  the  first  whoassembled  the  scattered  tra- 
ditions and  minstrel  tales  concerning  till  i  ,  ,  i  reigns 
into  one  lurge  volume  of  German  vertc,  entitled 
Hchleii-Iiiich,  or  the  Honk  of  HeriH?s,  In  this  the 
autlior  has  availed  himself  of  the  unlimited  licence  of 
a  romancer ;  and  has  connected  witli  the  history  of 
Diderick  and  liia  cbivalrr  a  number  of  detached  le- 
gends which  had  certainly  a  separate  and  independ- 
ent  existence.  Such  is  the  talc  of  SiganUhe  Ffomy, 
which  has  the  appearance  of  having  originally  beert 
a  Norse  Saga.  An  analy.sis  of  this  singular  piece 
was  published  by  Mr  Weber,  in  a  work  entitled 
lUustraliom  (J  Sorthtrn  Anliqititity,  from  the  earlier 
Teutonw  and  Siamlinavian  Homancci  ;  and  the  sub- 
ject has  been  fully  illuxtrstcd  by  the  publications  of 
the  learned  Voo  der  Hagen  in  Oennaay,  and  IboN 
of  tho  Honoarable  WiUnn  Herbert. 

It  is  here  only  necessary  to  say,  that  Theodondi, 
like  Charlemagne  and  Arthur,  is  considered  in  tbo 
romance  i  n  n  urli  more  celebrated  for  the  va- 
lorous nchieveiiit  iiib  of  the  brotherhood  of  chivalry 
whom  he  has  drawn  around  him  than  for  his  own, 
though  neither  de£cient  in  strength  or  courage.  His 
principal  followers  have  each  their  discrimioatoty 
and  peculiar  attributes.  Meislsr  Hildcbrand,  the 
Nestor  of  the  bnd^i^  like  the  Miugis  of  Cbnl^ 
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-oes,  a  magician  as  well  at  a  chaiapioa. 
Hugao,  begot  bclwixt  a  mortal  ud 


iMliaaiiiN 


BooMiice. 


nagne's  heroes, 
Hogm,  or 

a  MMvdlia,  it  tiM  imtot  AcbiliM  of  tii«  oob> 
federattoa.  It  k  the  mufbra  cuMeni  ofJthe  »• 

manccrs  to  conclude  by  a  general  and  ovJrwliclm- 
ing  catastrophe,  which  destroyR  the  whole  ring 
of  chivalry  !i'  ats  tlicy  had  commemorated. 
Tiie  ruin  whicii  KoiJtfsvallcs  brought  to  the  Paladins 
of  Charicunaj;ne,  and  the  fatal  battle  of  Camlan  to  the 
Knights  of  the  Round  Table,  fell  upon  Uic  warriors 
of  l)i<lcrick  through  the  revengeful  treachery  of 
Cfuabilda,  the  Wtf«  of  £sxel ;  who,  in  rcvcoge  for  the 
dnrth  orber  fintbwiMnd,  and  in  her  inordinate  de- 
sire to  po;se%9  the  tVBMUKt  «f  Che  NjJla«g»  or  £01^ 
gnodians,  brought  deMroctiOD  eo  ell  tbeie  celebrated 
champions.  Mr  Weber  obser^'cs  that  these  German 
ficlions  ditfiT  from  the  romance*  of  French  chivalry, 
in  the  greater  ferocity  and  Icsi  refmcmcnl  of  sentiment 
ascribed  to  the  heroe»  ;  and  also  in  their  employing 
to  a  great  extent  the  machinery  of  the  Duergar,  or 
Uwarls  a  subterranean  people  to  whom  the  Uetdtn- 
Bach  ascribc<>  much  strenptii  and  subtil^«  as  well  aa 
pralband  aiiill  to  the  megic  art ;  and  who  eeeut  to  s 
certaih  estettt,  the  predecetaon  of  the  Europeao 

fairy. 

Italy.  Ro  long  the  sent  of  classical  lesrninc,  ;inii 
'.iji  'L-  (!i  1'.  learning  was  tlrst  rcvii  ■!.  -i.  n  ■  i  ■.  •  <.i> 
have  strongly  embraced  the  taste  for  the  Gothic  ro- 
mance. Tlii-y  received,  indeed,  the  forms  and  insti- 
totions  of  cj^ivalry,  but  the  Italians  seem  to  have 
been  in  a  considerable  degtee  emngers  to  iu  spirit, 
ner  to  have  beoen^  deeply  eiMMMMirwl  of  iu  liteia- 
tnre*  There  ti  ea  aJdromenee ef  tddnlry  proper  to 
llalyt  called  Gaerino  the  Wretched,  but  we  doebt 
If  evee  this  be  of  indigenous  gro«rth.  Indeed,  when 
tbey  did  adopt  from  the  French  the  fashionable  tales 
of  Charlcraagno  and  his  PaUdins,  they  did  not  at- 
tract the  attention  of  thi!  classical  ltalian<;,  until 
Boiardo,  Demi,  Paid,  and,  above  all,  the  divine  Ari- 
oato,  condeieeeded  10  mm  ibeaa  as  the  basis  of  their 
w«ll<l(Mwii  renMBiIe  peeiae ;  aod  ihw  the  fieiitMiie 
nimtiflce  origiaatl  J  composed  fai  metre,  end  aAor  iB» 
vtittn  b  protei  were  aaev  deoorated  with  the  ho> 
neofeof  venob  lltc'ramantlc  poets  ofltaly  did  not  even 
disdain  to  imitate  the  rambling',  diffu&e,  und  episodi- 
cal style  proper  to  the  old  romance  ;  and  Ariosto,  in 
particular,  although  he  torments  the  reader's  atten- 
tion by  digressing  from  one  adventure  to  another, 
delights  ug,  upon  frequent  peruFal;i,  by  the  extreme 
iiwenuity  with  which  he  gathers  up  the  broken  ends 
erAb  nanative,  and  finally  weaves  them  nil  hand- 
aenel|y  Mgelher  in  the  same  piece.  But  the  Dserita 
and  fMilta  of  reenotic  poetry  turn  theiaeelwe  the 
fraitfal  subject  of  a  long  essay.  We  here  only  no- 
tice the  origin  of  those  celebrated  works,  as  a  .>ipe- 
ciiis  (it  composition  arising  out  of  the  old  romance, 
though  surpassing  it  in  regularity,  a»  well  as  in  all 
the  beauties  of  »tylc  and  diction. 

With  Spain  the  idea  of  romance  was  particularly 
CSHeeted  t  and  the  associations  which  are  furnied 
Open  peraiisg  the  immortal  work  of  Cervaotei,  ia« 
deee  as  for  a  long  tin»e  to  believe  that  the  eountiy  of 
Don  Quixote  must  be  the  very  cradle  of  romantic 
ficUofl.   Yet>  if  we  fvak  of  priority  of  date,  Spaio 


was  amos^  the  last  nations  ia  Europe  with  whom  ro- 
ttneebeeame  popular.    It  wai  aot  iadeed  powiUa* 
that,  among  a  people  speakiof  «taoU«  and  peedoal 

•  language,  engaged.  In 'eenataet  ware,  which  eallfld 

forth  at  once  inuir  courage  and  (heir  gerjius,  lin  re 
should  not  exist  many  historical  and  rooi:;ii:ii  11.- 
lads  descriptive  of  their  rencounters  with  t'u  M  n;  ^ 
But  their  native  pocta  soem  to  have  been  too  much 
engaged  w'th  the  events  of  their  own  uge,  or  of  that 
wliicli  had  ju.st  preceded  iliem,  to  permit  of  their  seeh* 
ing  iiubjectN  in  the  regions  of  pure  fiction  j  and  WO 
have  nut  beard  of  a  S|moish  metrical  laoianci^  on^ 
less  the  pocat  describmg  the  adveoturce  of  the  CId, 
should  he  Bupposed  to  mve  any  affinity  to  that  class 
ef  cenaposition.  The  Penierala,  however,  tiiuugh 
late  in  adopting  the  prevailing  taste  for  romantic  ftc- 
tioti,  gave  origin  to  one  particular  class,  which  was  at 
lcal^t  as  popular  as  any  which  haf)  precc  li  il  t,  y/nia- 
'Jii  lie  (.'uiil,  the  production,  it  would  *ecin,  01  Va«co 
dc  I.obeira,  a  Portuguobe  knight,  who  lived  in  tlio 
foorteeotb  ooBtuiy,gavsaoew  turn  to  the  talesof  chi« 
Tally ;  end  threw  into  the  shade  the  French  nroaejro* 
maacea,  which,  vnUl  the  appearance  of  this  diitui« 
golthed  work,  had  been  the  most  popular  in  Eu- 
rope. 

The  author  <jf  Amndii,  in  <»rdcr,  perhaps,  to  faci- 
Li  .1'.;  the  other  I  ^  i,  I:  h  I ,  I     i    :  il  .u  ed,  and  to 

avoiil  rushing  against  preconceived  ideas  of  events 
or  character,  laid  .iside  the  worn-out  features  of  Ar- 
thur and  Charlemagoe,  and  imagioed  to  bimtelf  a 
new  dynasty  both  of  sovere^M  and  of  lN»ne%  to 
wham  he  ascribed  a  aiyle  of  nMnBen.ancib  men  i»» 
dned,  and  sentineBts  nncb  more  artificial,  duui  bad 
occurred  to  the  aotbors  of  Perceval  or  Perceforett. 
Lobeira  had  also  tast&  enough  to  perceive,  that  some 
unity  of  i.!u:-\u'ri  '■'■'TuIiI  Lio  ;>  ui'eat  improvement  on 
the  old  roiii^iitt:,  Miieri."  oiil-  udvciUure  i*  strung  to 
another  with  little  connection  Irom  the  beginning  to 
the  end  of  tlie  volume ;  which  thus  concludes,  not  be- 
CMHC  the  plot  was  winded  up,  but  becmtae  tho  an* 
dier'a  iaraiition,  cc  die  printer's  patience^  was  ex> 
hmMied.  In  dm  work  of  the  Portuguese  author,  on 
the  contrary,  beptiepomncortaioeBd,tondwpoBor 
retard  which  all  the  inddenta  of  the  work  have  direct 
reference.  TM*.  Is  the  marriage  of  Amadis  with  Ori- 
ana,  against  which  a  thousand  diificuities  are  raised  by 
rivals,  giant",  sorcerers,  and  all  the  race  of  evil 
powers  unfavourable  to  chivalry  ;  whilst  these  obsta- 
cles are  removed  by  the  valour  of  the  hero,  and  con- 
stancy of  the  heroine,  succoured  on  their  part  by 
those  friendly  aagVli  lad  blameless  sorceresses,  whooe 
intereenlioB  gave  eo  mucb  alarm  to  the  tender-coa-. 
acienoed  De  u  Kouo.  Lobeini  abo  displapred  coo* 
siderubk'  attention  to  the  pleasure  which  arises  from 
tl>e  contrast  of  character ;  and  to  relieve  that  of  Ama- 
dis, who  is  the  very  essence  of  chivalrous  constancy, 
ho  has  introduced  Don  Gulaor,  his  brother,  a  gay 
libertine  in  love,  whose  .adventures  form  a  contrast 
with  those  of  bis  more  serious  brother.  Above  all, 
tbfl  Amaik  displays  an  attention  to  the  style  and  coo* 
ecfsatioo  of  tho  nocey  which,  although  its  effects  are 
now  exaggerated  and  ridieidons,  waa  doubtless  at 
the  time  considered  as  the  pitch  of  elegance ;  and 
here  were,  for  the  fii^  Unoe,  iotredueed  those  hyper- 
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bolinl  OMBpUawnU,  and  that  inflaUd  and  CMopli- 
MaA  NnMniM  of  language,  the  MMeof  wUch  wallca 
fai  a  BiMqiierade. 

The  Amadit  at  fint  contUted  only  of  four  bookt, 
nnci  in  thot 'limited  shape  may  be  contidcred  as  a  VLTy 
M'cli  conducted  story  ;  but  additions  were  speedi- 
ly made  which  extended  the  njiiiber  to  twenty- 
four  :  containing  the  history  of  Amadis  subsequent 
to  his  obtainii\g  possestion  of  Orianp,  and  down  to 
hia  death,  as  also  of  bia  nuiDenHMdeacendanta.  The 
thene  waa  not  ye*  nbualcdi  tu,  aatheanoieot  to- 
OMOeenb  vban  Uiej  tmwmmeoi  a  vtiw  «erfc,  choae 
fbr  tlieir  hero  lome  neiri!^  invented  MwHn  of  Charle- 
magne,  or  knight  of  Kmg  Arthur,  to  did  their  suc- 
cessors adopt  a  new  descendant  of  the  family  of 
Amadis,  whoso  genealogy  w;is  thus  multiplied  to  a 
prodigious  degree.     For  an  account  of  Esplandian, 
Ftorhnond  o(  Greece,  Pahnerin  of  England,  and  the 
Other  romances  of  this  class,  the  reader  must  be  re- 
ferred to  the  valuable  labours  of  Mr  Southey,  who 
ha*  abridged  both  AmaiU  and  Pdmerin  with  the 
■iMMt  Mcurtte  Blteotion  to  tbt  a^k  mA  manien  of 
the  original.   The  books  of  Amaib  bwame  so  rery 
popular,  as  to  supersede  the  eMer  romances  almost 
entirely,  even  at  the  court  of  France,  where,  accord- 
ing to  La  N'oue,  already  quoted,  tlu y  were  intro- 
duced about  the  reign  of  Henry  II.    It  was  against 
the  extravagance  of  these  fictions  in  character,  and 
in  style,  that  the  satire  of  Cervantes  was  chiefly  di> 
rectod ;  and  almoitaU  the  libnry  of  Don  Qniaotc  be- 
leogt  to  thia  tint  of  nameH,  fHiieb,  ■»  doubt,  hii 
adveotitrea  oostribated  much  to  put  out  of  fashion. 
'     fn  ererj  point  of  view,  Franco  must  be  considered 
as  the  country  in  which  chivalry   antl  romance 
flourished  in  the  highest  perftction  ;  and  tin-  origi- 
nals of  almost  all  tlie  early  lotnanccs,  wlii  thcr  in 
prose  or  verse,  whether  relating  to  the  history  of 
Arthur  or  of  Charlemagne,  are  to  be  flHiad  in  the 
French  language;  and  Mher  countries  posseaa  onlj 
translationa  iiroiii  thence.  This  will  not  be  to  lUh 
fiMog  when  it  ia  mollaeled,  that  thcH  eaiiier  ro' 
Mueaa  wbn  written,  net  only  Ibr  the  use  of  the 
PtWehy  bolt  of  the  English  themselves,  amongst  whom 
Pkwidl  ♦ras  the  prevailing  language  during  the  reigns 
of  the  Anglo-Norman  ni(iiiur(  lis.      Indeed,  it  has 
been  ingeniously  supposed,  and  not  without  much 
apparent  probability,  that  the  fame  of  Arthur  was 
taken  by  the  French  minstrels  for  the  fsundation  of 
their  stories  in  honour  of  the  English  kings,  who 
raignad  over  the  auppoaed  doniniona  of  that  Btitish 
ken;  wbSe,  en  the  other  hand,  the  aafaiMralk  who 
npiltcd  to  lh«  coast  of  France,  celebrated  the  prow- 
ea*es  of  Charteraagne  and  his  twelve  peers  as  a  sub* 
jcct  more  gratifying  to  tliosc  who  sat  upon  his 
throne.     It  is,  perhapR,  some  ohjection  to  this  inge- 
nious history,  that,  as  we  have  already  seen,  the  bat- 
tle of  Hastings  was  opened  by  a  minstrel,  who  sung 
the  war-song  of  Roland,  the  nephew  of  Charlemagne ; 
so  that  the  Norman  dulte  broi^jk*  H>  Eng- 

land the  tales  that  are  supposed,  at  a     *  ' 


wa  fiiar«  alwaya  raBain  onoertaiB.  Fram  the  Sax* 
DOB  we  mu^  cosidnde  they  bad  tltcm  noCt  fbr  lh« 
Saxons  wet*  the  very  eneniea  ^pKMt  whom  Aiw 
thur  employed  hit  good  tword  exealibar,  that  Is 

to  say,  ff  there  was  such  a  man,  or  .'•urh  a  weapon. 
We  know,  indeed,  that  the  Uritislj,  lilvc  .ill  the 
brandies  of  the  Celtic  race,  uere  mucli  attached  la 
poetry  and  music,  which  the  numerous  rcli<iuefi  of 
ancient  poetry  in  Wales,  Ireland,  and  the  Highiandt 
of  Scotland,  sufficiently  evince.    Arthur,  a  name  fa- 
mo  us  among  them,  with  some  traditions  coocerning 
the  1^  Metlin,  tan  have  floated  either  in  America 
or  aaoonf  thehalfoBntiah  of  tin  bofdica  of  Scotland, 
and  of  Cumberland ;  and  that  preaei  wJ,  may  have 
reached  the  ear  of  the  Norman  minttrels,  either  in 
their  newly  coiujuered  dominions,  or  through  their 
neighbours  of  Hntanny.    A  theme  of  this  sort  once 
discovered,  and  found  acceptable  to  the  popular  ear, 
gave  rise,  of  course,  to  a  thousand  imitations :  and 
gradually  drew  around  it  a  cloud  of  fiction  which, 
embellished  by  such  poetiy  as  tiw  miattcela  could 
produce,  arranged  itself  by  degraaa  Into  a  ayateu  of 
Ikbaloua  history,  as  the  congregated  vapours  touch- 
ed by  the  setting  sun,  assunoe  the  form  of  battlomenta 
and  towers.    We  know  that  the  history  of  Sir  Tris- 
tram, first  versified  by  Thomas  the  llymer  of  Ercil- 
doiinc,  wos  derived  from  Welsh  truditions,  though 
told  by  a  Saxon  poet.   In  fact,  it  may  be  easily  tupr 
poMd,  tint  the  ronanoera  of  that  early  period  wapa 
more  eager  to  aaqgire  Mpdar  aub^^Kia  *K-«t^tiH- 
ly  scrupdoaa  of  bewowiog  iremthwrBa[ghh>Mia  tmii 
when  the  foundation-stone  waa  once  htid,  each  subse- 
quent minstrel  brought  his  cootributioo  to  the  build- 
ing.   The  idea  of  an  association  of  knights  assembled 
around  one  mighty  sovereign,  was  so  flattering  to  all 
the  ruling  princes  ot  Europe,  that  almost  all  of  then 
endeavoured  to  put  tbemsclves  at  the  head  of  some 
ioatitution.    llie  historical  foundation  of  this 
almost  inpctcoMlblek  Mr 
diewa  that  the  evideoct  nuMr  indinN 
to  ptove  Uieaetttal  eiiittence  of  King  Arthur;  and  the 
namea  of  Gawain,  his  nephew,  and  of  Geoucra,  his 
faithful  spouse,  of  Mordrcil.and  Merlin,  was  preserv- 
ed by  Wclsli  truditi<in.    To  the  name  .source  may  be 
referred  the  loves  of  Triiilrem  and  Ysoide,  wliich,  al- 
tliough  a  separate  t>tory,  has  become,  in  the  later 
romances,  amalgamated  with  that  of  Arthur.  But 
there  can  be  liule  doubt  that  all  bqrood  the  bm 
names  of  the  horooa  amm  kt  omiatooM  lo  dia  lnud> 
nation  of  the  raauBceca. 

te  iri^t  bn^M^ght  Aatthe  rommeoi  referring  to 
the  feats  of  CbullOMagne  ought  to  contain  more  his- 
torical truth  than  diose  concerning  Arthur;  since  the 
former  relate  to  a  Nsell-known  nionareh  and  conque- 
ror, the  latter  to  a  [>cr»onBge  of  a  very  doubtful  and 
tihadowy  existence.  Uut  the  romances  concemiag 
both  are  equally  fabulous.  Cbarlct  had,-  indeed, 
officer  named  Roland,  who  was  slain  with  other  im^ 
Uea  m  the  iold  orBonaeavaUes,  fighting,  aiw 
tho  thiiloo»a  or  Spaainrds,  but  agatnat  the  G 


Roauast. 


...  >,  M»  ■■■■■yiM  w  wpwu>ra>,  w«»  agatOSt  I  

tobara  been  revived  to  soothe  Hw  aMkoal  pride  of  Thia  la Ibo  only  point  upon  which  the  real  hii«onr  of 

tbo  Fkvndi  minstrels.  Chariflmagne  comcides  witli  that  invented  for  hiot 

How  the  French  minstrels  came  by  the  tradi-  by  romimcem.    iioluod  wius  Prefect  of  Brelagne, and 

tional  .reliqucs  concemiag  Arthur  and  Merlin,  on  his  memory  was  long  preserved  in  the  war^eiw  which 

which  they  wnmgfat  ao  kutg  and  to  iaigely,  aaiat,  bore  hit  name,  A  fabulous  ehroaiclar,  calling  bimtelf 
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Ttarpin,  cwapiM,  in  or  tAxrat  tiM  eleveoth  otatmy, 
a  romantic  history  «f  dMrkmafBCi  but  it  Diajrae 
doubted  whether,  in  lome  iiwttnce*,  be  hu  not  arail* 

eJ  himself  oC  tlio  fiftions  atrcaJy  dcTised  by  the  early 
romancer*,  while  to  those  who  succeeded  4l)ein  hi» 
nrinnis  afforded  matter  for  new  figments.     'I'lie  per- 
sonal character  of  Charlemagne  has  suffered  con- 
siderably  in  tbe  hands  of  the  ronumtic  authon,  «1. 
tboogb  thvjr  exaMerated  bia  power  and  his  victories. 
Ha  »  rqWateDtedas  foild  of  flattery,  irritable  in  his 
tenpar*  tiagntefal  fof  Ibe  aervices  rendered  him  bf 
hh  most  worthy  Paladina,  and  a  perpetual  dupe  to 
the  treacherous  artifices  of  Count  (Jan,  or  Ganclon, 
of  Mayence ;  a  renegade  to  whom  the  ronianccri  im- 
pute the  defeat  ut  Uonccsvalk's,  and  all  the  other 
misfortunes  of  the  reigu  of  Charles.    This  unfa- 
vourable Tieir  of  the  Prince,  although  it  may  bear 
some  features  of  royalty,  neither  resembles  the  real 
character  of  the  conqueror  of  the  Saxons  and  Loin* 
bardsj  nor  can  be  eanlj  roconcilad  with  tbe  idea* 
that  he  wat  introdneed  to  fl^ter  the  penonal  vani^ 
e>r  the  princes  of  ih«  VataNiaoa*  by  aportftitof  tbew 
great  predC'CCMor. 

The  circumstance,  that  Roland  «'ris  a  licutcnnnt  of 
Britanny,  and  the  certainty  thai  Murif  liomnved 
from  that  country  the  incidents  out  of  »hich  she 
composed  her  lays,  seems  tofortify  the  theory,that  the 
French  minstrels  obtained  from  that  country  much 
of  their  aaoat  valuabte  material* ;  and  that,  after  all 
that  hM  been  aaid  and  lappoead,  th«  hiitoiy  of.  Aiw 
thur  probaUjr  readied  them  thraugh  tbe  MnM  ohaoKi 
nel. 

The  Latin  writers  of  the  middle  ages  afforded 
the  French  romaocera  the  themes  of  these  metrical 
ifgcndg  which  tbajf  luve  cciBfoaed  on  aubjeetaof 
ciauical  fame. 

The  honour  of  the  prose  romauci's  of  chivalry,  eK« 
doiive  ahr^t  of  the  boelu  of  Aoiadit,  beloogs  an* 
tfrdj  to  tbe  Freaeb,  and  tbe  enriona  TalwiNa  wbidi 
are  now  the  object  of  so  much  reeearch  amoiigit  col- 
lectors, are  almost  universally  printed  at  Parit. 

Kngland,  So  ol^en  conquered,  yet  fated  to  receive 
an  aceessinn  of  Btren^>th  from  each  new  subjugation, 
cannot  boast  rauch  of  ancient  literature  of  any  kind  ; 
and,  in  the  department  of  which  we  treat,  was  total-  ' 
Ijr  Idbrior  to  France.    The  Saxons  bad,  no  doubt, 
RKoancea  (ukiof  tho  word  in  iu  general  accepta- 
tkm) ;  and  Mr  raiiiar«  to  whoee  researchee  wo  are  so 
■mcb  indebted,  hat  given  na  the  abridgnMDtaf  on* 
Cfitttfed  Ciedmon,  in  which  the  hero,  whose  adven- 
turei  are  told  much  after  the  manner  ofthr  ancient 
Nor$e  Sn^aJt,  encounters,  del'eatj*,  and  hnally  aluja 
an  evil  bemg  called  Grcndel,  who,  except  in  his  be- 
ing subject  to  death,  seems  a  creature  of  a  superna- 
tural description.     But  the  literature  of  the  Saxona 
waa  destroyed  by  Iho  euccess  of  William  the  Con> 
queror,  and  the  NoiMn  koighu  and  baroiMt  amoiw 
wbOHt  England  was  in  a  great  meaanre  divide^ 
acmglit  amusement,  not  in  the  lays  of  the  van- 
quiiihcd,  but  in  those  composed  in  their  own  lan- 
guaire.    In  tliis  point  of  view,  England,  as  a  country, 
n  -y  lay  claim  to  many  of  t!ii-  1  runch  romances, 
which  were  written,  indeed,  in  that  language,  but  for 
the  benefit  of  the  court  and  nobles  of  England,  by 
whooi  Fiendi  waa  ttiU  tgokuu  When  lfa«  two  lu* 

VOt*  yt,  WAKK  It* 


guagea  began  to  uainUate  together,  and  to  form  Romance, 
the  mixed  dialect  termed  the  An^|h>-Nonnan,  we  ^^^■'^^ 
have  good  authority  for  saying  that  U  wM  oatily  ap» 

plied  to  the  purpose  of  njmantic  flGlion«  and  Mdtod 
in  the  pretence  of  the  nobility. 

Robert  dc  la  Hi  uiine,  who  composed  his  fjittorjf 
of  England  about  thiji  time,  has  this  remarkable  pas* 
sage,  which  we  give,  along  with  the  commentary  of 
the  Editor  of  rrutrem,  aa  it  is  peculiarly  ifluH 
tiatjve  of  tbe  aobjeet  wo  are  inquiring  iaUk 

Ah  ()iai  hiif  wiytoi  (ltd  mji 
Baf  I     '  "  myn  la  "  * 
'■         In  »)Mi|.ic  <i>ociwa 
Tbu  u  Ul^MMS  hi  I 
I  made  Mghkftraai 

NV  for  •«»  MfofoWA,  no  hurpwuii 
Bot  Tot  Oit  lut  of  lymple  men, 
'I'hal  Jlrullgu  I  npH«  cwiiMi*  koi ; 
Fur  riisny  it  crc  (liat  ttrange  loffilt 
la  T71IM  wotc  Dcm  wbat  it  is( 
And  tat  tlwi  iritt  what  tt  aMStta, 
Bms  nMdMMihi  it  wsn  alb  s*ls. 
1  Bade  it  not  for  to  bi  pisfssdi 
Boe  »t  the  lewed  men  WSfS  SfM. 
If  it  were  mmU  in  rymt  emivee. 
Or  in  riraiigrrr,  or  cnt{*rl,'\o»*. 
That  rede  ingti»  it  et«  iauwr 
ThalOMUbc  not  have  copplnl  1  kore. 
That  Mther  in  coiree  or  in  bMUn, 
Sum  «uld  baf  ben  fofdon  s 
So  (hat  fclr  men  that  it  hitde 
Suld  DM  Titte  bo«e  (hat  it  terda. 
J  milt  tong,  ia  tedgefug  taU, 
Errddnvnf  anil  cf  Kcndale, 
Nvn  tJium  tiiiju  ci  Ifiai  ih^iiiu  "xro^Kt^ 
And  in  Iher  nyiitf  U  temtt  'laghtf 
7»s#  assy  Iks*  Asnr  to  tfir  WiUm, 
fMrgmietUimC 
Ovtr  an  that  it  I 
If  mm  U  tayd  at  i 
Bot  I  here  II  no  man  to  My, 
That  of  wiif  cnyi^U  wM  U  amy. 
80  tJure  fsyrc  laying  liere  beAme, 
I»  thart  ttavailc  ncrc  forlotaet 
Thai  layd  it  for  pride  and  nobleye, 
Hm  «aw  aet  anika  sa  tbei. 
Aad  dh  Aat  dw  oOisa  everwhcn, 
ABs  dut  SIhe  aOI  aow  for&re. 
Thai  tKfi  it  b  SB  qnainc  Inglis, 
That  miny  wale  not  what  it  it 
Tlirrfore  heiiycd  wcIl-  tiic  ir.nrc 
In  ttracpc  ryme  to  tmvajle  sore 
AimI  my  wit  w.i*  ourc  ihynnc  ; 
So  (Uiuige  i]Kcltc  to  liaTajrle  in  ; 
Ami  fonotli  I  cooth  asiriit 
0a  atfange  Inglti  as  Ikai  «N||i^ 
And  man  booghc  tne  VOtOf  a  tyna 
To  tume  it  bot  in  light  tfwm. 
Thai  tefi  if  I  in  itraoce  irma  it  tOBi 
To  here  it  many  on  luLl  ikotne  { 
For  in  it  c»  names  fulle  aelcoutbc, 
That  etc  not  uaed  noir  in  moulha. 
And  llitrfore,  for  lh«  eoniBMBalii, 
That  tijOtdf  wild  liatai  teas^ 
Ob  Bd»  lange  1  it  Iwaa. 
r«rfair«rtlNls«idnMa. 

"  This  passage  requires  some  commentary,  as  thr 
serwe  lias  been  gcneraJly  mistaken.     Robert  de 

Brurine  d  jl  s  not  mean,  as  has  hi-di  supposed,  that 
the  iiiiiiatrc'U  who  repeated  Tliomas's  romnnce  of 


Sir  Trislrem,  disguised  the  meaning 


1 


;;g  It 


into  'quainte  Itigiit but,  on  the  contrary,  that  Ken- 
dal and  Thomas  of  Erceldoune  did  tbemselvet  use 
and)  *  fWttRte  /ivfir/  that  tboie  who  repeated  the 
t  u 
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BooMMc-  itory  were  UQifote  to  uodersund  it,  or  to  make  it  in- 
telligible to  their  hearers.  Above  oli,  lie  complaiiis 
that,  by  writing  an  intricate  ami  cnmp! Scaled  stanza, 
as  •  rymc  cvwee,  itw^gtft,  or  e/::  /it  was  dif- 
ficult for  the  dueurs  to  rseoJl^t  tlte  poem;  and 
or  Sir  Triarem.  in  particular,  he  «vm,  llwtheaflifM 
heard  a  perfect  recital,  because  of  MMM  WW  *  top' 
pie'  or  stanza,  a  part  was  a!  wars  omitttd.  Hence 
he  argyci  nt  It  ngili,  that  he  himsi^ir,  writing,'  nnl  for 
the  miitstrt'l  or  h.irper,  nor  to  acquire  perMJiml  fame, 
but  solely  to  instruct  tlic  i);iu)r.iut  in  tlu'  history  of 
their  couutiy,  does  well  in  cbutiing  a  simplv  i>triic> 
tare  of  wntf  wliicli  they  can  retain  correctly  on 
tJttu  nenoty,  and  a  atyte  whicfa  ie  popular  and  easi- 
ly Hadentaod.  Ikdde*  whieli,  he  nints  at  the  ridi- 
cule he  might  draw  on.  hit  poem,  ^ould  be  iotro* 
duM  the  uneonth  name*  or  his  personagea  Into  t 
ooiirtly  or  refined  strain  of  verse.   They  were 

Gnat  luimei,  bat  h»rf  in  verse  to  Hand. 

Wliile  lie  arrogiili-s  praise  to  himself  for  hi*  choice, 
he  excu-ic^  Tliornas  nf  l',rc(  Kliiuno  and  Kcndalc  for 
using  a  more  ambitious  nnd  oniittc  kind  of  po«try> 
Tbcy  wrote  for  pride  (fame)  and  for  nobk^  not 
Hisfa  aa  thcM  ny  ignorant  lieareri.*'* 

If  the  editor  of  Sir  TriUnm  be  correct  in  hta 
commentary,  there  existed  la  the  time  of  Tbonua  de 
Brunne  mmstreis  or  poets  who  eompoted  English 
poetry  to  be  recited  in  tliu  presence  of  the  great,  and 
who,  for  that  purpose,  uscil  a  singuhirly  iliiTicult  stan- 
za, which  wu'i  Ti:ry  apt  to  be  nuitilat<  il  in  rccilatiiiti. 
<Si>  Trittfent,  even  as  it  now  exists,  shows  likewise 
that  considerable  art  wai  resorted  to  in  constructing 
the  stans^  and  has,  from  beginning  to  end,  a  con- 
cise, quaintj  abitract  turn  of  expression,  mure  like 
tbo  Saxoo  poetnr  than  the  aiopicb  bdd,  and  difiine 
detallt  of  the  French  nhiairai.  Baeidce  Sir  Tris- 
trevt,  tlicrc  remain,  we  conceive,  two  otiiir  exam- 
ples of  "  gL-fiLS  written  in  quaint  Inglis"  composed, 
nanii-ly,  ai  conlmi,'  to  fixed  and  coiii]i'icatcd  rules  of 
vers«,  and  with  muih  aticntion  to  the  language, 
though  the  effect  producid  is  far  from  pleasing. 
They  are  both  of  Scottl«h  origin,  which  may  be  ex- 
plained, by  recollecting  that  in  dio  Saioa  pmvineet 
of  Scetlaod,  aa  weU  aa  at  the  court*  Noroan  vai 
never  oaed:  and  therefore  it  b  probdtle  that  the 
English  language  was  more  cultivated  in  that  coun- 
try at  an  early  period  than  in  England  itself,  where 
it  was  for  a  lony  time  superK'di  d  by  llial  of  the  cort- 
«JUeror».  These  rnmanceh,  t  ntilled  Sir  Got^a/n,  and 
.Sir  Ciolo^rct,  and  Sir  {lalcran  oj  iiailoiBay,  have  all 
the  appearance  of  being  original  compositions,  and 
-  display  considerable  poetical  efiurt.  But  the  un- 
cootb  ttie  of  words  dragged  in  for  theaake  of  aUitera- 
tioOt  and  ned  in  aecondacy  and  obliquo  VMoiogfr 
rendera  tl>fm  extremely  har«h  io  conatniciidn,  aa 
well  as  obscure  in  meaning. 

In  England  it  wsuld  seem  thut  (he  diiTicu1tit& 
pointed  out  by  De  la  Brunne  threw  out  of  fa^hi(Ul  this 
ornate  kind  uf  con.pusition  ;  and  the  EngU»<li  niin- 
•trela  had  no  readier  resource  than  traoalaiiog  from 


the  French,  who  supplied  their  language  at  the  i 
time  with  the  phrases  of  cliivaTy  which  did  not  exist 
in  English.    Thehc  compositions  pr&seoled  many  fa* 
cilitirs  to  the  minstrel.  He  could,  if  possessed  of  the 
cUgbtest  jnTcntion,  add  to  them  at  pleasure,  and  they 
IB^ht  aa  eaaily  be  abridged  when  memory  failed,  or 
oecaaioii  lequiretL  Accordingly,  tranalationa  from 
die  Frenoh  fill  up  the  list  of  Eogliah  reoHliee*  Tb^ 
arc  generally  written  in  short  lines  rhyming  together ; 
iliough  otten,  by  way  of  variety,  the  third  and  sixth 
lines  are  rnade  to  rhyme  tOgether,and  the  poem  is  thus 
divided  into  vtunzas  ot  three  couplets  each.  In  altnoiit 
all  of  theiie  legends,  reference  is  made  to  "  the  ro> 
mance,"  tiiat  ii>,  «onic  composition  in  the  Frooch  lan> 
^uage,  as  to  theoriginal  authority.  Nay,  which  is  very 
aingular,taiea  wliere  theaut^ecU  teem  to  beof  £ngliah 
growth,  aeem  to  have  yet  exiated  in  French  ovo  they 
weitt  tranalated  into  the  laMoage  of  the  comtty  to 
which  the  heroea  belonged.  Thia  aeema  to  have 
l>een  the  case  with  llornchild,  with  6'i<_y  «/'  IVamkk, 
with  Bex'is  of  Ilampion,  all  of  whith  app«' u  iij  belong 
originally  to  England,  yil  are  their  eariieri  imti  ries 
found  in  the  I'Vench  language,  or  at  least  the  verna- 
eular  icnioDa  refer  to  such  fur  their  authority.  Even 
the  romance  of  Richard,  England's  own  fuceur  da 
Lion,  haa  peq^iial  references  to  the  FrongLor^^aat 
from  whicb  It  woa  inaaiated.  It  mint  oatwilv  bo 
supposed  that  theae  tranalationa  were  inferior  to  the 
ongina's,  and  whether  it  was  owing  to  this  cau?  or 
tliat  the  composition  of  thmte  rliymcs  was  attended 
with  too  much  facility,  and  so  fell  into  the  haodii  of 
very  inferior  cnmpoi>ers,  it  is  certain,  and  is  proved 
by  the  highest  authority,  that  of  Chaucer  himself, 
that  even  ht  his  time  they  bad  fallen  into  great  con- 
tempi.   Tho  JUn*  ^Sir  Thojoat,  whicb  that  poet 
iottodtHM  M  •  parody,  undoubtedly,  of  the  rythmi- 
cal rowanocfl  ofthe  age,  is  interrupted  by  mine  hoat 
Harry  Raiily  with  the  strongest  and  mo»t  energetic 
expre^!^i;>Ils  of  tutal  and  absolute  contempt.  I3ut 
though  the  minstrijlii  were  ci'tisuri  d  by  De  la  Brunne 
fur  lack  of  skiU  and  nieniory,  and  the  po«ms  whtch 
they  recited  were  branded     "  draAy  rhymings,"  by 
the  far  more  formidable  censure  of  Chancer,  thoir 
acceptation  with  the  puUiofai general  must  have  beaa 
fitvonnble,  ainoci  hcaidea  wmg  oiqMibliabed  vohnp^ 
the  two  publteatlaoa  of  RHaon  and  Weber-bear  evi- 
dence of  tlieir  popularity.    Some  original  compoai- 
tioni!  doubtless  occur  among  so  many  tranalationa, 
but  they  are  not  numerous,  and  few  have  been 
preserved.    Tlte  poem  of  <Sir  ^er  and  Sir  Grtm, 
which  seems  of  Scottish  origin,  haa  no  French  ori- 
ginal I  nor  haa  any  been  discovered  either  of  the 
S^atrw  ^  Lm  Degree,  Sir  Eglamour,  Sir  Pieim» 
damoKrt  ot  aome  Mbeia.  Bat  the  French  derivMioa 
of 'iho  two  laat  namea  rendera  it  prpbablo  that  audi 
may  exist. 

ilie  minstrela  and  iheir  compositiont  seem  to 
have  ful'en  into  utter  contempt  about  the  time  of 
Henry  Viii.  There  is  a  piteous  picture  of  their 
condition  in  the 'person  of  Richard  Shcale,  which  it 
ia  impotaiUo  to  read  without  conpaaaioo,  if  we  con- 


•  Sir  TriMren^  Introdactieo,  pp.  Jsi.  lajL  UUi.  bir.  lev.  Edio.  ISOi. 
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•ider  thatbe  WW  Am  pnnn«r«t  leu«,  if  not  the 
author,  of  the  eelebr«ted  heroie  btlhd  of  Glcvjr 

Chace,  at  wliich  Sir  PFiilip  Sidney'i  heart  ms  IPOOt 
to  beat  as  at  the  sound  ot  a  trumpet.  Tbw  tucUeM 
minstrel  liaJ  been  robbed  on  Dunsniore  llcath.and, 
•hame  to  tell,  he  was  unable  to  persuade  tho  public 
Ihit  ft  lOO  of  the  muse»  h«d  ever  been  pos*es»ed  of  the 
twcn^pounda  which  he  averred  he  bad  lo«l.  The  ac- 
count gives  of  the  effect  upon  bS»  tpiritt  ll  ndan- 
choly,  and  yet  ridiculous  enough. 

\(ier  mj  robbery  mj  mcmorj  »u  M)  (iix^ydc, 
That  I  eoWe  nealhct  «yog  no*  talke,  mjr  wytu  wet  i 
My  anilldtie  was  font,  and  all  my  mfrry  lavk, 
m»  ft  «Mi>  bo'e  ■*  ■>>7"7  *■  ■  bawke ; 

Bat  aaM  1  am  ao  irublyde  viih  phaotit  in  tny  myndc, 
That  I  cannot  play  llie  myrry  kn*"?'-  acrnnivng  10  mf  kjnA. 
Yet  10  tak  thought,  1  pcr»eve,  ys  eo'.  the  ncit  MJW 
To  IniDg  me  out  of  Jm,  my  crc^ilot'  to  pnye. 
I  inay  well  ««y  itii^i  1  haiir  but  Ti  ll  \\»pi\ 
For  to  loK  uiKKii  ibrc^^cotc  p<mnt!e  at  a  cUpc 
The  loMc  of  my  many  i1iJ  :i<>i  ^rcnoWMMH^ 
But  the  talke  of  the  |^lc  iyde  grew  ow  BMdl  attr. 
Sum  layde  I  wa*  ooi  robde,  1  waa  bat  a  iycng  knar^ 
Yt  wai  Dot  ponyble  for  a  myoMTcU  «o  roucli  mooy  to  batet 
In  dole,  lo  uy  the  initbc,  that  ys  ry^fit  well  knoweijf. 
That  I  ncyer  had  «0  mochc  mony  ot  myn  owcnc. 
But  I  bad  frrntMs  in  l^widon,  wluw  naniya  I  can  declare. 
That  at  ail  lyint  wold  Irode  me  cctda.  worth  of  mii^ 
And  auB  agayn  tuch  freadUiip  I  Ibunde, 
Thtt  iM  wU  lead  aM  ia  aiaajr  nyn  ar  t«m  pevndk 
Hie  oeearfon  why  I  cam  fn  dele  t  ihin  anke  rdadon, 
My  wyffin  dcde  y«  a  ijlk  woman  be  her  occupacion. 
And  lynen  eloilii  m<nt  chrfly  was  her  j^ratyctc  trayd. 
And  at  faiia  and  mtrkj  tu       «n!i!e  lalt-ware  thst  the  made ; 
AtkheittI,  imoclty*.  pjrtlyi.i,  hnit  clutlu-s,  iinil  jilur  ihiog)(», 
Ai  nllt  llindd,  and  c^pgyngs  ikum,  b^iiiiiili,  and  ttriius. 

From  Thf  Clumt  of  HidMid  Shtale, 
Brilith  amf^nphtr,  Ko.  XIII.  p.  101. 

Elsewhere,  Shcale  hints  tliat  he  had  trusttd  to  his 
har{>,  and  ta  the  wcil  known  poverty  Qttathed  to 
lha>e  who  used  that  ioarumeDt,  to  bear  hiai  gate 
through  Duntmore  Heath.    At  length  the  order  of 
Eaglidi  minitraU  waa  fimnally  put  ilowa  by  th*  aa 
Mtb  of  Qttsea  EUsdNdi,  daMing  them  with  eturdy 
beggars  and  vagabond* ;  in  which  disgraceful  fellow- 
ship tlicy  only  existed  in  the  capacity  of  fiddlers,  who 
accompanied   their  instrument  with  their  vuicL'. 
Such  a  character  is  introduced  in  the  play  of  Mon- 
tieur  Thomas,  as  the  "  poor  hddler  who  says  lua 
songfl."  The  metrical  romances  which  tiiey  recited  also 
fell  into  disrepute,  though  some  of  the  more  popular, 
aadly  abridged  ud  adultented*  oontiaued  to  be 
poblMbed  in  eAopi  ieoir,  le  tiiey  ara  oiled.  Aboai 
fifty  or  sixty  jeen  wece,  a  person  acquired  the  nick* 
name  of  Ilomoal  and  Lilian  from  singing  that  ro- 
mance about  the  streets  of  Edinburgh,  which  is  pro- 
bably the  very  last  instance  of  the  proper  minstrel 

If  the  netrical  nmutem  of  England  can  "boast  of 
frw  origiDal  compoiirioDa,  Ifaij  can  show  yet  fewer 
WMiflea  of  the  prose  rtmaaot.  Six  Thoaiaa  M«> 
tmjt  indeed,  compiled,  ftnm  Tariau  French  au> 
Imrkies,  hii>  celebrated  Morfr  cT Arlhttr,  indisputa- 
Vtf  the  brat  prosc  roaiaoce  the  language  can  boast. 
There  is  also  Arthur  of  Little  Britain ;  and  the  Lord 
lieroers  compiled  the  romance  oi'  the  Kmg/tt  of  lite 
8mm,  Tlie  booiu  of  Amadis  were  liicewise  translat- 
ed into  £adiah  \  but  it  nay  bo  doubted  whether 
ite coiiMiym fCMial  «wer Mok ihot  deep  ioMmt 


in  the  perusal  of  these  records  of  love  and  I 
with  which  thqr  were  greeted  in  France.  Their 
iUiaBbflr  wai  liBwor;  and  the  atteotioo  paid  to  them 
ia  a  ootutry  where  great  political  questions  began  to 
be  agitated  wu  much  le»s  tlian  when  tin  Aadal  tf*» 
tern  still  continued  in  its  fuU  vigour.  * 

IK.  VVc  should  now  say  something  on  those  various 
kinila  of  romantic  liciions  which  succeeded  to  the 
ronutnoe  of  chivalry.  But  we  can  only  notice  briefly 
woiln  wlUcb  haM  Jong  livmbered  in  oblivion,  and 
whlcib  jeertaiolj  are  not  worthy  to  hsfo  tbeir  abm' 
iMsn  dniorbod. 

Even  m  the  time  of  Cervanii  ?,  tlie  pastoral  ro-  VuvrnX  R«> 
mancc,  founded  upon  the  Dtuna  of  Cit'orge  of  Men-  matiee. 
t6  Mayer,  was  prevailing  to  such  un  extent  as  made 
it  worthy  of  his  aatire.    It  was,  indeed,  a  system 
still  tiiore  remote  from  common  sense  and  reality 
than  that  of  chivalry  itself.   For  the  mawimi  ofohi> 
valry,  high-strained  and  absurd  as  tliey  am,  did  «c> 
taally  inflnenee  linne  beingi,  and  «v«n  ilie  ftte  o( 
Idagdoote.   If  Awiam  de  Oaule  wa«  •  fiction,  the 
Chevalier  Bayard  was  a  real  person.    Dut  the  ex-  ^ 
istcnce  of  an  Arcadia,  a  pastoral  region,  in  which  a  * 
certain  fantastic  sort  of  personages,  desperately  in 
love,  and  thinking;  of  nothinfjelse  but  their  mistresses, 
played  upon  pipes,  and  wrole  sonnets  from  morning 
to  night,  yet  were  cupposcd  ail  the  while  to  bo  t«nd« 
log  their  flocks,  was  too  monttraddy  abiord  to  bo 
long  ciwdited  or  toieratad, 

A  itoawmtia,  and  once  most  popular,  dait  of  fic-  Hemic  ko- 
tioos,  was  that  entitled  tbo  iferete  Remmm  ^tkemmm- 
Seventeenth  Century, 

If  the  ancient  liomonce  of  Chivalry  has  "a  right  to 
be  called  the  parent  of  those  select  and  beautiful 
fictions  which  the  genius  of  the  Italian  poets  has  en- 
riched with  such  peculiar  charms,  anoiher  of  its  ' 
direct  descendanU,  The  Heroio  Rtmance  of  tht 
AOfNteeall  Cmliirf,  ia,  with  few  cseoptioiM»  the 
meat  didl  and  tediens  spetnea  of  ooflBpoeiiion 
that  ever   obtained   tciiifiorary  popularity.  The 
nid  romance  of  Heliodovus,  entitled  Theagenes  and 
C/iuridea,  supplied,  perhaps,  the  earliest  model  of 
this  style  of  composition  ;  but  it  was  from  the  ro- 
mances of  chivalry  that  it  derives  its  most  peculiar 
characteristics.   A  man  of  a  fantastic  imagination. 
Honors  i'Vt(&,  led  the  way  In  this  style  of  com{io> 
aitfam.  fioiag  willing  to  record  cenain  love  in- 
trigaeo  of  a  complicated  patore  which  had  taken 
place  in  his  own  family,  unJ  amongst  liiji  friends,  he 
imagined  to  himself  a  species  ot  .'Vrcadid  on  the 
banks  of  the  Lignon,  who  live  for  love  and  for  lore 
ulonc.   There  are  two  principal  stories,  said  to  re> 
present  the  family  history  of  D'Urfg  and  his  brother, 
with  about  thirty  epiaooet,  in  which  the  gallantries 
and  intrigues  of  Heniy  IV.'s  court  are  presented 
under  bomwod  Minoi*  COMidecad  by  itiilfj  thia  ia 
but  an  example  of  the  putord  romaneet  bat  it  waa 
go  po])uIar  that  three  celebrated  French  authors, 
Gombenrillf,  Calprenede,  and  Madame  Scuderi, 
seized  (he  pen,  and  composed  in  emulation  many 
interminable  folios  of  heroic  romance.    lu  these  io> 
sipid  perforaianeea,  a  conventional  character,  and  a 
•ei  of  fiudly  aaanen  and  feature*,  are  aecribod  to 
the  hoTMi  and  lieNiDO^,  aldiongh  wieettd  fiom  A* 
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Batntocc  taut  ages  and  various  quanert  of  the  world.  The 
ft  heroines  are,  without  exception,  models  of  beauty 
janv!  perfection  (  and,  so  welt  perauaded  of  it  them« 
iiclvesj  ibat  to  approach  them  with  the  moit  humble 
dacknuioo  of  love  it  a  crina  aufficient  to  d«am« 
tbe  pentlty  of  bwnWiiBMit  fmn  ihair  pnwBOO  i  mil 
it  is  well  if  it  I«  MftMed  to  the  eudacfooi  ]oMr»  by 
permiisioo,  or  comtntltd  to  Uve,  wttbout  which,  «b- 
hcnce  and  death  are  accounted  synonimom.  On 
the  other  hand,  the  heroci,.  whatsoever  kingdoms 
they  have  to  govern,  or  other  earthly  duties  to  per- 
form, live  through  these  ibiios  for  love  alone ;  and 
the  man  tMtneribmty  revolutions  which  can  agi- 
tato the  «raiU  tm  aaeribed  to  the  chains  of  a 
M andam  «r  a  teftira  aeting  upon  the  craajv  uo- 
derstanding  of  Ibeb  lovers.  Nothing  oaa  be  iO 
uninteresting  as  the  (rigid  extravagance  vrith  wMeh 
tlu>f.e  lovers  express  their  passion  ;  or,  in  their  own 
phrase,  nothing  can  be  more  freezing  than  their 
flanee,  more  enepiBf  tbao  their  fligbte  of 


R   O  S 

Yet  the  line  of  metaphysical  gallantry  wliich  they  aoowm 
exhibited  had  its  fashion,  and  a  long  l<j  t ,  both  ia  II 
I  rance  and  England.    In  the  latter  country  they 
continued  to  be  read  by  our  grandmothers  dorfajg . 
the  Attgwtan  ago  of  English,  and  while  Addison  wae 
animing  tho  world  with  iu  wit,  and  Pope  by  iu 
poctty.  The  fashion  did  BOt  decw  till  aboat  the 
reign  of  George  I.;  and  eveo  more  Hiely,  Bffn  Leo* 

I  .IX,  I  liitrnrii/rLl  by  Dr  Joliiison,  wrrote  a  very  good 
imuaiion  ol  Ctrvaiites,  entitled,  The  Female  Qauaate^ 
which  had  those  worhe  fiir  iti  baeii^  Tbcu  are  now 
totally  forgotten.  >  ^ 

The  modem  romance,  so  ennobled  by  tbe  prodoor 
tiou  of  eo  naoy  master  hands,  would  reqnire  a  long 
dltqaialtion.  But  we  can  here  oidjr  naoM  that  e^le 
of  eoaapoihioa  hi  which  Do  Foe  Nadend  toiov 
mm  than  tratk  itiair»  «iid  Swift  cwi|d 
~  I  eten  tho  gtotiwi  inpoMbiUtiei. 

•  ■■  -I'd' 

■  •  •  •  I-    »^>'t  •  ** 


ROSCOMMON,  a  con'nty  in  the  pcovinoe  of  Coo- 
naught  in  Ireland,  bounded  on  tbe  north  by  Sligo 

and  Leitrim  ;  on  the  east  by  the  river  Sliarnon, 
which  separates  it  from  Longford  and  Wesimcath  ; 
on  the  south  by  Galway ;  and  on  the  west  by  Mayo. 
It  is  of  a  very  irregular  form,  extending  about  60 
miles  from  north  to  eouth,  at  both  which  extreaitiies 
breadth  it  greatlj  oontiaiCted  s  fnm  east  to  weat 
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Kxtcnt  >nd      greatett  exieat  ie  about  87  nOei ;  and  it  coataine 


869  equartf  miles,  or  £56,847  Eagilih  acres,  divided 
into  six  baronies  and  56  parislifs.   Of  tlieae  pa- 
rishes, 50  belong  to  the  gee  of  V"l|it:i(j,  :;nd  the  rest 
to  those  of  Tuain,  Cionfcrt,  and  Ardagh.  Iloscom- 
mon,  the  county  town,  situated  near  its  centre,  ia  in 
north  latitude  53"  Si',  west  longitude  8°  8',  about 
89  English  miles  W.  N.  W.  of  Dublin. 
»at&c<c        j^j,  1^     the  most  pert  a  flat  country;  io  some 
places  sprhiUed  with  rocks,  io  nuurf  iaterrapted  bj 
extensive  bogs ;  but  having  few  bills,  except  {b  llil 
northern  quarter,  where  the  Cuiiew  Mountains  fl»m 
its  boundary  with  Sligo.    In  this  quarter,  at  Arig- 
na,  coal  anil  iron-works  were  carried  on  a  few  years 
Bf,'o,  but  afterwards  discontinued.    The  soil  is  for 
the  mn«t  part  rich,  incumbent  upon  limestone,  mid 
adapted  to  either  tillage  or  grazing.    The  rivers  are 
tlw  Shannon  and  the  Suck.  Tho  Shaaoon  flom 
aloBg  tho  eastan  boondtry  Ar  about  60  mlai,  and 
is  there  navigable  for  small  vesi^   In  its  course  it 
fhrais  several  fine  lakes,  of  which  the  most  consider, 
able  are  Loughs  Ree,  Bafiin,  and  Allen.  The  Suck, 
in  like  manner,  separates  this  county  from  Galway 
•  on  the  south  and  wc?t.    Both  flow  south,  and  almost 
parallel  to  each  other,  till  the  Suck,  turning  to  the 
east,  joins  the  Shannon  a  little  to  the  north  of  Clon- 
fert.  There  are  several  other  lakes>  the  largest  of 
whidi  is  Lough  Key,  on  tho  bqi^  sidei,  dktingtiish- 
ed  for  its  beautifiil  soeBOiy  of  wooded  lilanw  and 
£iUiM.      •""ounding  groves. 

Here,  as  in  most  parts  of  Irelai.  J,  tlie  estates  were 
once  very  large ;  but  they  have  be«n  broken  down  in 
 '  hf  the  giMtiPf  of  leaaet  in  perpe- 


tuity ;  a  practice  which  has  given  rise  to  a  class  of 
landholders,  interposed  between  a  few  great  pro- 
prietors on  the  one  hand,  and  tBUaaarolM  bodj  oC 
cultivators  00  the  other. 

Roscommon  'n  chieHy  a  grazing  county,  and  feeds Craztng  uii 
some  of  the  best  long-horned  cattle  and  long>woolled''^*C*- 
sheep  in  Ireland,  but  thore  Ote  Ibw  dairies.  During 
the  late  war  its  fine  green  pastures,  under  this  ma«  < 
aogemcat,  affMfded  a  very  ample  rent,  <md  tillaso 
was  therefore  oondacted  on  a  small  acale ;  but  the 
plough  has  been  more  in  request  since  the  peace, 
both  here  and  in  other  parts  ot  Irt  '  iii  !  ;  nr,  1  c'r  e  .'■oil 
of  such  rich  grazing  lands  requiring  nuthing  tuorc 
than  the  common  operations  ol  tillage  to  yield  largo 
crops,  tbe  growth  of  com  throughout  Ireland  has 
been  needy  huereassd.  ■  Yet  within  these  few  yeaia 
agriowtMro  ms  hero  in  a  very  btdtanud  slate. 
» In  Boeeomuoo,"  sqrs  Mr  WakeAdd, » I  heard  e( 
horaes  being  yoked  to  the  plough  by  the  Uil,  but  I 
had  not  an  opportunity  of  seeing  this  curious  prac- 
tice. I  WM,  however,  a^ured  by  Dean  French,  that 
it  is  still  common  with  two-yeari>old  colts  in  the 
spriag."  Potateea,  eats,  aad  nit,  are  dm  primapal 
crops. 

There  are  no  hogo  tflmos  here.  The  principal 
are,  Beyle,  Boecjoawwmi  the  eeunty  lowo,  8lokee> 


tmm,  nd  BIphio,  dm  bfrtb-pleee  of  OBver  Geld* 
smith;  none  of  which  are  so  considerable  as  to 
be  represented  m  Ftrliament;  though  Roscommon, 

Boyle,  and  'ral4:,  tf c  latter  n  wretched  village,  had 
each  two  reprcsentativea  in  the  Irish  Parliament. 
Tbe  county  itself,  in  which  the  Catholic  interest  pre- 
dominates, sends  two  members  to  the  FarllamCQt  of 
the  United  Kingdom.  In  1791  the  population  was 
estimated  to  be  86,000,  nearly  all  CathoUos ;  and 

by  theeaoneef  18S1  dio  »nboris«OT,777.  Tho 

English  and  Irish  languages  are  spoken  in  most  parts 

of  the  county  with  equal  facility.— See  tbe  general 

works  fjuotccl  under  the  former  Irish  counti<:"^.  {\.\ 
ROi>S-SHIH£,  one  of  the  northern  cououet  of^S 

— .i^. —  5ra'aod5r«8' — ^ 
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Istitiide,  and  betwutr.  1  and  5"  46'  west  longitude 
;  iL  Trreenwich.  Including  the  amall  county  of 
Cromartyi  wfaicii  consists  for  tho  moat  part  of  dc- 
tadwd  traett  IMTounded  by  Uoss-shire,  tlic  bouti- 
dtriM  an  the  tM  on  tiw  Mrt  snd  wort,  tbo  cottuty 
«r8«lk»riiad  «a  Ih*  north,  and  law—u  ■hbn  an 
the  tmth.  On  the  cast  arc  the  EHlbt  of  DofOOCb. 
Cromarty,  and  Moray,  arms  ofdlC  tn  *ltlelt  tun  up 
into  the  interior ;  the  latter,  the  mo4t  considerable, 
waKliing  iti  soutli-eastern  extremity.  Tlic  west  coast 
is  still  more  indented  with  similar,  lliougli 
inlets,  here  c-iHefl  !nr'v<  ;  of  wliich  the  larf^est  are  the 
Circat  and  L  rU  I,  lIi  ]',.  tmn,  Loch  (iroiniu'd, Loch 
E«'e,  Ganiociif  wluirc  there  has  long  beeD  a  itga» 
l&riy  prodiietiv*  eod'flibcry,  Loch  Tarndno,  LuStrn 
Kmerae  and  Carroa,  and  Loofa  Daidu  From  notdi 
to  Bouth  K(ws-«htre  extend*  $hmt  SS  milei,  and  Aom- 
cuat  to  west  somewhat  more  than  70 ;  having  an  arce, 
accynling  to  the  latest  authorities,  of  '21S9  square 
miles,  or  l,.'i6i,5()0  English  acres,  without  including 
the  inland  of  Lewis,  one  of  the  Hebridea  heloiiging 
to  tliis  county,  or  the  space  occupied  by  the  county 
of  Cronwrty.  In  the  Agrkultural  Survey  by  Sir 
Gaorga  MadMmie,  id  extent  ia  computed  to  b« 
mater  by  abotit  half  a  million  of  anna.  BoN  and 
Cromarty  contain  S3  parishes,  of  which  sereO  are  on 
the  west  coast,  and  four  in  the  island  of  Lewis.  One 
parish  lies  ivithin  the  bounds  of  the  synod  of  Glen- 
dg,  and  ail  the  rest  in  that  of  Kots.  Many  of  these 
parishes  are  very  large,  but  tlie  minijsters  are  as^imted 
in  their  duties  by  missionaries  maintained  by  the 
lioyal  boaoty,  aitd  the  Society  for  Propogating  Chris- 
tian Knowladge. 

In  the  £iw^d^a«Ua  nil  ba  finvd  a  ^ 
dcMvtptton  Oi  thw  axtcwRTa  dtanct^  to  wM<9i  wa 
must  ref'"',  iH'J  -'i:/]  -ii'iica  here  on h-  r-.u  };  ci' i  ,ira- 

StancCS  as  m^.^  at  an  ■,  r->:"\rv  to  iiive  a  j^t:ui.ral  new 

of  its  present  conditiot  .  I  v  i  a  narrow  tract 
on  the  sca-coast  on  the  eaiai,  »ht:re  the  soil  and  cli- 
mate ore  not  unfavourable  to  cultivation,  tl>c  general 
character  of  Uow-ciitre  is  that  of  a  ragged  moinu 
taiootM  coantry,  intaraperscd  widk  aanoir  gleno, 
firatb  watar  lakat,  and  oMMiatdo  streams,  mA  Jkara  - 
and  there  (rio^  of  Wttaral  wood,  and  plantadooaof 
some  extent,  and  a  few  irli  men's  seats  ;  but,  upon 
the  whole,  it  is  a  wiJu  and  desolate  region,  upon 
which  a  great  deal  of  rain  falls  in  summer,  and  snow 
in  winter,  the  latter  lying  among  the  recesses  of  some 
iif  the  mountains  ail  the  year.  Including  the  wood* 
laoda,  only  about  9  acres  in  100  arc  auppoeed  to  b« 
uMceptible  ofoidtifation. 

Tbt  laadad  ntaperty  of  Bo«i«Aif«,  valnad  in  tha 
cemJMoln  at  L.75,Oi3,  10a.  9d.  SeaU,  comisttd, 
in  1811,  of  85  estates,  of  which  50  were  under  the 
valuaiioD  of  L.500  Scots  esch,  25  above  L.500,  and 
below  L.  200<',  an;  ni  a:i.  .t.  U2000;  from  which 
it  waold  appear  that  they  are  generally  of  great  ex- 
MBftf  Aaoiedium  size  being  upwards  of  lf>,000  Eng- 
lUb  wantr  But  tliair  valaa  is  far  from  basag  in  pro* 
ptM-Hon  7  Am  loal  raac  af  dia  lands  in  that  yaar  hafiiig 
been  L.  91,089.  18s.  8d.,  and  of  the  houses  L.2798. 
Is.  ^d.  Sterling  ;  the  former  affording  a  mean  rental 
for  each  estate  of  r.vi  i,iku  L.  1072,  or  about  U.4d. 
per  mom  Xtte  pnncipaJ  seats  are  BtaUaa  CaBtle« 
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Castle,  Moriii\  H.in. ,  CuuJ,  Mackeniio,  Bart.;  No. 
var  Houst  ,  -\!  i.iiro,  Bart.  5  Invergordon  Castle,  Mao- 
leod  ;  Balnagowan.  lloss,  Bart. ;  Tarbal  House,  Hoy 
Mackenzie;  CJcanies  House.  Macleod;  Conan  House, 
Hector  Mackooiiai  fi«rt»}  Booebaugb,  Bodariok 
Mackenzie,  liafkii  CnMBafty1Io«ne,RoMi  and  Lodi- 
alik.  laoea^^Ban*- 

_  Tha  OcenpiUen  of  thh  district  in  an  agricullumi  liurj 
view,  and  the  systen  i  f  n  nagcment  whicJi  pi  <a  tiU  ""MJ' 
among  the  tenanlr^,  t»ot  differ  matcriaiiy  trom 
what  we  have  already  described  under  Invtroess- 
shire  and  the  other  Highland  couniiea  of  Scotland. 
The  native  farmers  hold  a  few  acres  of  anble)and,whh 
graaioga  cooMDoaJy  contiguous,  but  in  somacMHata 
diafnca ;  who  oaU,  bear  or  big,  and  potatoaa;  and 
■Mp  aaraatOMWy  aallle  and  horses,  wliich  are  always 
ataniad^b  tbav  growth  for  want  of  food,  apd  in  se- 
vere  winters  many  of  them  perish.  Except  in  seed- 
time and  harvest,  and  while  they  are  preparing  peat 
for  their  winter's  fuel,  the  tenants  spend  much  of 
their  time  in  idleness,  or  in  the  practice  of  illicit  dis- 
tillation among  llieir  hills,  though  in  some  parts,  par- 
ticularly on  the  wetst  coast,  al»<j  in  lktaiog}aad  toeir 
labour,  and  that  of  their  cattle,  is,  gOfWralty  apeak' 
io^  irregolar  and  unprodiiotiTO.  Safaral  of  the  ]>ro- 
orietort,  however,  and  tone  farmere  bwwght  hither 
from  other  counties,  conduct  their  farming  operations 
upon  the  most  approved  system  ;  and  upon  the  cast 
coast  all  the  crops  grown  in  Scotland  may  be  seen 
under  excellent  cultivation.  Siiccij-farmiDg,  too, 
nutwiiliitaiidiug  the  opposition  of  the  email  tenantit 
has  been  introdiioed  into  this  as  well  ae  ami  of  the 
other  1 1  igbland  cooMieai  LeaeA  for  aioaiaoB  jaaia 
have  bacome  coaMMi  liara  aa  in  other  pHto  «r  8eoi> 
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The  towns  are  Dingwall,  at  the  bottom  of  the  Friih  T^nn^s. 
of  Cromarty,  I'ortrose,  Tain,  on  ihe  south  coast  of 
Dornoch  Frith  ;  all  royal  burghs,  but  very  small 
places,  and  situated  on  the  east  side  of  the  cotuity. 
On  the  west,  the  only  place  of  any  considcratioa  b 
the  village  of  Ullapool,  on  the  baqJu of  Looh  Broom, 
bailt  within  these  thirty  years  by  tba  Britah  Society 
for  axtaadiagthe  Fiahe^iea,  drc.  at  an  espcnce  of  up- 
wafde  of  L.  C0,000.  But  th«  herrin g-  fi»l  lery  on  (his 
coast,  always  precarious,  liaving  failed  for  several 
year."!  in  succession,  the  inhabitants  have  been  often 
reduced  to  great  distress,  and  notwithstanding  every 
encouragement,  many  have  abandoned  it.  It  remains 
to  be  seen  whether  tho  recent  repeal  of  the  salt  du- 
ties may  not  lead  to  a  more  apiriied  and  maocMdU 
^raaaoatkm  of  the  fiaheriea,  eo  nnch  to  be  doiM 
tor  iba  aanloyBNnt  and  oBbalwance  of  the  people  of 
tbia  and  other  parto  of  the  Bi|^dinBds,  who  are  by 
far  too  numerous  to  be  employed  beneficially  in  agri- 
culture. Even  ihe  loct)-&tbiags,  bitb^to  much  ne- 
glected, might  bt  ae^dorad  a  rafaaUa  taMoroa  ia 
this  respect.      •  •■  • 

There  it  scarcely  any  thing  in  HHP  rililM  that  de-  I'sitnim  jic 
■esioi  4ha  name  of  a  auutulaeluH!,  ooeet  ona  of  a  '''>> 
leowwht  peealiar  d^orfpdoB^  and  wfaidi  awy  be' 
worth  Bodce  for  that  reason.    We  allude  to  the 
praGtk«  of  obtaining  tar,  so  necessary  for  the  sheep- 
stocks  of  the  counts ,  ;>.r:il  nther  purposes,  from  the 
reMa  aad-  (rual»  of  Die  tir-trces  found  in  the  B>oMei« 
whidk  .an  of  giaak  axlaot  here/  m 


DigitizeAy  Googl 


4fi8 


R  O  S 


PqalatMO. 


iimubfav  well  u  in  many  other  parts  of  Scotland,  to  generilly 
1       sbound  in  such  maieriali,  Uuit  Sir  George  Macken* 
'^i?    tie  think*  tlmi  more  tar  lolflltbe  thus  procured  than 
ivonld  raffice  for  lumie  coMimiptioD.   From  thMe 
roou  the  RiUMaat  eklnet  coandarable  quiotitiet  vf 
turpentine  by  •  very  MBaplewidQIMSpciuiveprttcaMW 
ik.scribta  by  Dr  How!son  in  a  recent coHiiiHmieatioa 
to  the  Highland  fcociety  of  Scotland. 

lloM-Bhire,  which  lui^  obuut  Ireeholderv,  scnd^ 
one  member  to  Parliament  ;and  in  the  elections  for 
the  Scottish  burghs,  Dingwall  and  Tain  are  associat- 
ad  with  Dornoch,  Wick,  and  lUrlnralt,  and  Fortroae 
with  Fiifc«a,^aini»  lad  Invcneaa.  The  jurisdiction 
of  one  aheriir  extendi  oter  tbia  end  the  ahire  of  Cro- 
marty :  and  his  substitutes  lioM  their  coiirta  at  Tein, 
Dingwall,  and  Fortrose,  for  the  mainland  of  tlM 
county,  and  at  Stornoway,  in  Lewis,  fjr  the  islands 
politically  attached  to  it.  The  population  of  the  two 
counties  of  lloss  anJ  Cromarty,  accuriling  to  the  cen- 
•ua  of  1801,  was  5'2,tQl  i  in  Ibil  it  umounted  to 
80,SM:  and  in  1821  to  68,828.  of  whieli  32,324 
were  maica,  and  96,504  were  female*.  families 
employed  in  agriculture  were  7947 :  in  trade  and 
manufactures  SSS6(  lA  elhcr  occupations  of  fartoua 
kinds  3203.  The  inereaee  of  population  from  1811 
to  1821  was  13,485. 

See  the  general  works  quoted  under  the  former 
Scottish  counties,  and  Sir  George  Mackenzie's  Ge- 
neral itew  qf  tht  Agrieultur*  of the  Cuuntki  of  Rote 
and  Cromarty.  Alio  the  articM  CaevARn  iA  tliia 
fiiCBPtowifafi  C^*) 

ROXBURGHSHIBB,  •  county  in  Scotlsntl,  on 
iu  souih-easteto  exuniBiigr,  wlieie  it  laeeu  with 
England,  situated  betw«eti  6*  and  05*  48*  nordi 
latitude,  and  bttwecn  T  12'  and  3' 7' west  longi* 
luJe  from  Greenwich.  It  is  sometimes  called  Teviot- 
daie,  from  its  principal  river  the  Tcviot,  but  impro- 
perly, as  it  also  includes  a  uact  called  Liddesdale  on 
the  south-west,  which  is  unconnected  with  the  Te- 
vioC  Its  boundaries  are  Berwickshire,  from  which 
it  is  separated  in  part  by  the  river  Tweed,  on  the 
oortbii  aelkitkahira  aad  Duai6ie»4iiifie  oa  the  weel^ 
and  looth'weit ;  and  the  ^gliah  counties  of  Comber- 
lanfl  nnd  Northumbcrlatid  on  the  south-east  and  cast. 
Between  Berwickshire  and  Selkirkshire,  u  iraaJI 
tract  touchejj  the  county  of  Mid-Lotiiian  ;  on  the 
south,  between  Duoifries-shire  and  Cumberkad,  tlie 
county  terminates  almost  in  a  point ;  on  the  wc«t  it 
surrounds  small  portions  of  Selkirkshire  in  some 

f daces,  and  in  others  projects  into  that  county ;  and 
t  JuA  tiM  Cheviot  hills  on  tba  ceat;  the  oatlue  h^ 
faig  ezeeedtngly  irregular  on  all  tldee.  Aeeording 
to  the  latest  authorities,  its  •irca  ii  715  square  miles, 
or  457,600  English  acres;  containing  ^0  entire  i,mi- 
rishi-,  iiiii  (lart  of  other  tour,  which  properly  belong 
to  the  counties  adjuiniog.  I'Of  the  puiposos  of  jus- 
tice aiul  police,  it  \»  divided  into  the  four  districts  of 
Kebo  and  Jedburgh  on  the  east,  and  Melrose  and 
Hawick  00  the  wcti.  In  an  agricultural  view,  it  may 
be  ceoaidered  as  dittded  into  arable  land  aad  hilly 
pealiue;  the  paauire  land,  eadnated  at  about  |4faa 
of  the  whole,  occupyirr'  t!)i  raAtern,  southern,  and 
western  quarters,  auU^urrouodiug,  in  a  circular  form, 
the  arable,  which  lie«  on  tht  Mrtb  aad 
cid^  of  (he  count/. 
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Except  upon  the  banki  of  the  Ptreams,  which  are  IloxburjiN 
commonly  of  00  great  width,  there  is  very  little  level 
or  flat  land  in  this  dktnctt  and,  compared  with  the 
b^h  grounds  in  other  paru  of  Scotland,  lianlly  aaj^"^' 
part  M  it  can  be  nld  lo  be  mountafaieaa. 


di«tricu  ate  beantifuUy  divetaiflcd  with 
narrow  valle)  s,  i-ach  traversed  by  its  own  rivniet,  of- 
ten fri:i:;i  I  i-  .th  wood,  and  bounded  by  gentle  accli- 
vities ;  and  the  Inlls  in  pasture  are,  with  few  excep- 
tions, clothed  in  verdure  to  their  very  suumiits.  On 
the  confines  of  Northumberland,  the  most  elevated 

J|uart€r,  the  hills  seldom  reach  the  height  of  2000 
ieet,  but  there  are  many  from  that  height  down  to 
800  or  1000  feet.  The  most  considerable  are  Mia* 
to  and  the  EUdoa  billa,  both  in  the  anMe  diflriaa  $ 
and  Duniofl,  Raberflaw,  Wisp,  ilownara  Law,  MiU 

lenwood-Fell,  Cirtcr-Fell,  and  Cliillliil!.  in  the  pas- 
lornl  districts.  Most  of  theiu  having  a  conical  form, 
insulated  at  their  base  by  Ftreamleti,  and  not  rising 
in  a  continuous  rang«;,  present  very  coutipicuous  ob- 
jects, and  at  a  diitance  seem  hif<her  than  tbey  are 
found  to  be  when  approached.  The  beauties  iS  the 
natural  scenery  have,  over  all  the  lower  grounds, 
been  beigbleiwd  and  ioprofed  bj  the  wealth  aad 
industry  of  Its  inhabilaBta ;  tSf  tbia  dfvisioii  abomid* 
ing  in  u>  nrli  niLii's  -iTits.  ciTiirorlubFe,  and  sometime* 
elepnnl  tanii-lioujt> ,  lijl-  iii.ids  inclosed  with  hedges  of 
thorn,  and  belt.s  ut  wood,  aiul  many  spots  covered 
with  young  trees.  On  the  skirts  of  the  hills,  too,  cui» 
tivation  has  mode  considerable  prof;ress  of  late,  as 
much,  perhaps,  as  could  be  cxpi  etcd  in  ibcaatoial 
circum::tances  of  the  country ;  but  the  inierJoCOf  dw 
peatond  diatrict  is  In  general  naked,  wiih««it  tree*  or- 
nucee, and  very  ihinly  inhabited. 

The  prevailing  soil  of  the  arable  land,  and  over  ML 
most  of  tiie  hid!!,  i.<  what  is  called  a  »andy  loam, 
though  of  ditferent  (jualiiicf,  excellently  adapted  to 
the  turnip  culture.  'iVacU  of  a  clayey  or  more 
heavy  soil,  however,  occupy  a  considerable  space, 
especially  on  the  north-west.  Clay  is  also  found  on 
the  north,  near  the  Tweed,  where  it  is  rich  and  tcr- 
tiie.  M eaa,  nMiait,  and  beeth,  occur  in  the  «eath> 
weat,  end  occaifanally  ia  alhcr  quarters  ;  b«t  aba- 
geiher  ihqr  cater  bnt  a  aiaall  prapoition  of  the  aar*: 
fiice. 

No  district  i[i  niii.ii.'i  1:-.  liiMtL.T  rij[i[jiicLl  with  itiTos. 
streams,  though  it  hais  only  two  that  deserve  the 
name  of  rivers,  the  Tweed  and  the  Teviot.  The 
Tweed,  which  crosses  the  north  part  of  the  county, 
and  for  part  of  its  course  forma  the  boundary  with 
Berwicbliira*  eaiara  it  ftooi  SdUriuhiia^  en  the 
neidi«weat,  and  lea««e  ft  below  fteddeaoa  the  north- 
east :  carrying  with  it  nearly  all  the  waters  that  posa 
through,  or  have  their  source  in,  this  district.  Its 
banks,  especially  near  Kelso,  where  it  is  croucd  by 
an  elegant  bridge,  built  about  80  years  ago,  ar«  per- 
haps equal  in  richness  and  beauty  to  those  of  any 
river  of  the  same  extent  in  iiritain.  The  Teviot  more 
properly  belongs  to  this  eoua^  ;  riaiag  and  terminat- 
laf  within  iu  bounda*  It  has  ittaonroa  in  thaaonthi* 
weft  extremity,  near  the  confinea  of  Dumfrfet-ehliv, 
and  fl  nving  north-east  almost  through  the  i:iii!dle  of 
tilt  liittrict,  joins  the  'iWeed,  in  which  its  mucit  iS 
lost,  ,1  lit:U-  .ibove  the  town  of  Krl?o.  Itdih  Ht- 
wi«k  downwards  it  ia  a  cooaideraUe  atreais,  and. 
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like  tbe  TwMd,  flowathiongh  a  very  fertile  ead  weU 

cultivated  country.  The  principal  rivulets  that  fall 
into  the  Teviot  from  the  smith  arc  Allen,  Slittrick, 
lUiIc,  JffI,  Oxna'iJ,  nnd  ami  (rmii  (he  norlli 

anil  wi'st,  Hortlin  ick  anil  Ale.  'i  Iil-  Lidtlcl  anil 
n(.'nni(ii};c,  whicli  run  on  tlif  s[)iiih-«T:^t.  aiul  whose 
united  ttrt- am »  rtt:iiii  tlit-  imms.'  of  LMdcl,  from  wiucli 
this  tiect  call^-d  LiJdc^dLiie,  soon  leave  Roxbur^rli- 
ditK ;  and  after  rormiog  the  boundary  between  Dum- 
IKee-iihire  and  Camberlend,  fall  fitta  the  E«k  above 
I^on^town.  TIk-  otlii-r  strtann  arc  the  F.tterieki 
which  joins  tlio  'I'wLcd  from  ihf  south- wftt  as  it  en- 
ters this  county  ;  anolliur  Alh  ii  uii:l  the  l.uadLr, 
which  fall  into  the  same  rlvtr  from  the  tiorth;  ntul 
tho  F.den,  wliicli,  after  an  taitcrly  course,  partly  on 
the  bound:iry  with  Ikrnickrhire,  eoter<  the  Tnecil 
on  the  north'easi,  :i  little  b(.'i'ore  it  leavet  the  ccun- 
tjs  The  BeaumoaC  also  rises  here  amof  the  Che> 
Tiot  hilli  en  tbe  east,  but  after  a  short  eoorse,  passes 
by  Kirkyttholm,  and  enters  North umlierlaiul.  Of 
the  smaller  streams,  the  Ale,  Jed,  Rule,  and  Merml- 
tage,  arc  di?itinj;uished  for  ihcir  ratura!  scenery  ;  to 
which  we  may  ndd  the  Liddel,  celebrated  by  the 
lute  Dr  Armstrong,  a  native  of  Liddesdale.  Tweed 
is  the  only  river  frequented  by  faUiion,  evcept  at  the 
time  of  ^pafrotng,  when  thi  y  are  fiiuhd  in  ino^t  of 
the  other  stream.  Trent  abounds  in  the  Ale,  Rule, 
Jed,  ead  Kale,  and  there  are  a  feer  stnall  lakes  wblcb 
contain  perch  and  pikew 

Roxluir;L'h?h}re  Is  not  rich  in  nineratt.  Coal  hoi 
been  foaiid  on  t!ie  <'arter  Hill,  mar  the  borders  iif 
Norlhuml<erland,  u;id  in  ihe  foutheni  e^trl:mi1y  of 
Lidde&dule.  It  is  workid  at  the  latter  jilaoc,  but 
this  is  loo  remote  to  render  it  of  much  value  to  the 
inhabitants  of  this  ciiunty,  who  are  chii  fly  -supplied 
with  coal  iroin  Northumberland.  Limeslone,  which 
abounds  ib  tarions  parts,  is  not  wrought  to  any  ex- 
tent, owing  to  the  want  trf  co.il.  There  are  excel- 
lent sandstone  quarri«t  nt  SprouKtoa  on  the  Tweed, 
nnd  tiiarl  in  several  iiarislics,  particularly  at  Eck- 
ford,  on  the  Teviot,  and  l-idnam,  near  the  Tweed. 
Hm  tlic  use  of  marl  as  a  manure  is  confined  to  a 
narroiv  circle  around  the  places  where  it  a  found  ; 
Utne,  of  which  a  much  smaller  iiuantity  answers  the 
purpose,  bein};  Ino^t  in  ref|nm;  and  (he  lime  k  aJ- 
most  all  like  the  coal  brotii:ht  front  Northttmberland, 
rrom  SO  to  SO  miles  distant  iirom  many  psrtt  of  tbe 
arable  district- 

Tbe  valued  rent  of  Iloxburj-hshire  is  L.  ^\  i  663, 
(Ss.  Id.  Scots,  being  next  to  I'ife  and  Perth,  the  high- 
Cit  in  Scotland;  nnd  the  real  rent  of  the  lands,  in 
1811,  was  L. 'i.OO.fib.l,  y?.  9d.  Sterlin;,',  and  of  the 
h  ;  -  [ ,.  l^.TiOS,  (U.  3il.  It  is  one  of  tlie  few  coun- 
ties where  the  rent  in  Sterling  falls  below  the  vaiua- 
don  la  Scots  mooert  •  drcomtaaco  which  is  cer- 
taioly  aot  owing  to  tbe  mnt  ofioiiinieeaieats  to  sus- 
tain rent,  nor  to  the  |ireseot  rents  being  too  low ;  but 
to  the  niimaken  vanity  of  its  land  itwners,  whose  rent- 
roils  at  the  time  of  the  valuation  are  understood  to 
have  been  stated  too  high.  Of  this  valuation,  which 
in  1811  was  divided  anjf^n!.'  ''4<J  estates,  about  one- 
third  belongs  to  lands  I  i  i  ler  entail,  nnd  more 
than  two-thirds  to  families  ot  the  name  of  Kerr, 
Seolt,  WUot,  and  DougtuK.    The  principal  proprie- 

toff  an  dM.Dokee     tboxbuigb  and  Bucclcodi, 
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and  (he  Marqaisct  of  Lotbtait  and  TWeeddale :  but  Roxbiugb. 
there  are  SS  estates  in  all  that  have  a  valued  reot  of 

upwards  of  1..  5000  Scots  each  ;  and  55  more  ore 
from  L.  iOO  to  L- 'JOOO.  Yet  moderate  and  small 
properlie.s  are  very  numerous;  the  remaining  26l 
estatts  bcnif;  under  I,.  5<H)  Scots.  Several  of  these 
exceeding;  a  valuat'.on  of  I,.  400  Scots,  and  held  of 
the  Crijwii,  have  been  ac<juircd  by  professional 
farmers,  who  have  thus  become  iVeehuldere,  and  eo* 
joy  a  share  of  political  mfluence.  Anioog  ilie  seats 
In  the  couoty,  which  are  too  numeri^us  to  be  men- 
tioned here,  the  most  splendid  li  Fleurs,  the  man- 
simi  of  the  Duke  of  Roxburgh,  beautifully  scaled 
at  the  contluentre  of  the  Tweed  and  Teviot,  near 
KelbO. 

I'.nxburghshire  is  divided,  for  the  most  part,  into panh 
larger  farms,  if  we  except  afew  sheep  farms  Id  tbo 
Highlands,  than  any  other  county  in  Se.Jiland  ;  many 
of  tbcfll,  consisting  of  land  partly  arable  and  partly  * 
posture,  being  from  1000  to  acres  -.  and  several 
of  these,  in  some  instances,  arc  in  ilic  occupation  of 
one  tcnfint.  Farms  altogetlur  arable,  containing 
from  .'jdo  10  lr)Oi>  acrc^,  are  m  t  uncommon.  The 
ca[iit:d  and  kiiosvhdi;e  reiniiied  for  conducting  con- 
cerns exlenMve  tntiik;  socti  men  to  suitable  ac- 
coiuniodatiotis  in  tlieir  houses  aiul  farm-olBoce)  many 
of  which  are  accordingly  laid  out  and  coRttrueted  in 
a  superior  style.  Meet  of  the  farm  servants  are  mar- 
ried aad  live  in  hotisei  iq|Mrt,  set  down  together  in 
some  convenient  quarter  of  the  farm,  each  having  a 
small  garilen  attached.  It  is  the  practice  here,  a» 
in  other  parts  of  ifie  lowlands  of  Scotland,  to  pay 
most  of  their  wages  in  the  produce  of  the  farm,  and 
not  in  money  ;  every  married  plon^'hnian,  or  hind, 
getting  a  eenain  qaantiij'  of  corn,  a  cow  kept,  and 
tome  land  allowed  for  potatoes,  and  often  also  for 
flax :  he  is  also  commoplj^  allowed  to  keep  a  p^  and 
a  lew  hens.  Whatever  may  be  the  fluctuation  of  tbe 
markets,  these  labonreni  ere  thus  always  provided 
with  the  nece.-saries  of  life;  and  tlie  .-;ale  of  the  but- 
ter matle  from  their  cow,  with  its  calf,  and  the  eggs  of 
their  poultry,  and,  if  the  family  be  not  large,  a  part  of 
their  corn,  supplies  iheni  «  itli  the  other  articles  iliey  ' 
need;  while  they  fatten  their  pig*,  arid  work  up  the 
tlax  for  the  use  of  their  familtea.  No  elas.^  of  men 
of  their  rank  are  to  be  compared  with  these  hinda 
for  projirletT  of  condact  and  frt^ity ;  and  few  of  the 
labouring  cTaises  any  vrhere  are  so  comfortable  and 

t:ontented  with  their  condition.  The  practice  of 
pa%  ing  wages  in  kind  is  not,  it  must  be  admitted, 
free  from  objections;  a  little  pilfering  is  sometimes 
detected  on  the  one  hand,  and  a  hard  master,  on  the 
other,  may  be  willing  to  pay  in  proiluce  of  an  infe- 
rior quality  ;  but  after  all,  the  long  experience  thai 
has  been  had  of  this  system  over  five  or  six  of  the 
principal  agricultaral  coiutiee  of  Scotlaod^  and  tbe 
north  of  England,  warrant*  w  in  asserting  that  it 
works  well  for  both  parties,  and  mi(;lit  have  some 
elTcct  iu  Iteeping  down  poor  rates  if  it  prevailed 
more  generally  urating  our  southern  neighbours. 

On  the  best  soils,  the  rotation  of  cr(>|ii  i«  very  Souiion of 
simple,  com  being  taken  every  second  year  with  a< 
green  crop  totemning;  but,  in  general,  the  land 
doaaiiot  admit  of  encb  oonetant  lilbuc,  and  two-fifths, 
or  m  half,  ii  eaaaonlj  m  paatim  nom  Mcds,  Un- 
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Koxiiiirgh-  dcr  n  gix  years'  course,  the  most  profitable  on  rallier 
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weak  soiU,  and  in  a  district  where  there  are  no  large 
towns  to  furnish  TJianure,  Uic  rotation  from  pasture 
is  oats,  turnips,  barley  or  wheat,  clover  and  rye- 
grass, partly  cut  for  hay  the  first  year,  but  chiefly 
pastured  with  slieep,  and  then  continued  in  pasture 
two  years  longer.  Under  this  system  the  crops  are 
almost  alwa^'s  good,  and  the  land,  instead  of  being 
exhausled,  is  kept  in  a  state  of  progressive  improve- 
ment. Though  little  of  the  soil  be  naturally  adapt- 
ed to  wheat,  yet  this  grain  is  now  raised  to  a  great 
extent  on  all  the  better  descriptions  of  sandy  loam  ; 
generally  after  turnips  eaten  on  the  ground  by  sheep, 
which,  by  their  treading,  give  consistency  to  the  soil, 
as  well  as  leave  it  greatly  enricticd  by  their  manure. 
Only  a  small  part  is  under  beans,  somewhat  more 
under  pease ;  barley  has  in  many  instances  been  su- 
perseded by  wheat ;  so  that  wheal  and  oats  are  the 
principal  crops  of  grain ;  while,  whatever  be  the 
number  of  acres  in  corn,  nearly  half  the  quan- 
tity is  allotted  to  turnips,  and  the  other  haJf  to 
clover  and  rye-grass.  Potatoes  occupy  but  a  very 
small  part  of  every  farm  ;  and  flax,  where  raised  at 
all,  is  only  in  small  patches  for  the  use  of  the  farm 
servants.  The  turnip  crop,  however,  has  been  late- 
ly attacked  with  a  disease  which  has  already  begun 
to  make  some  alteration  in  the  system,  leading  to 
the  more  extensive  culture  of  potatoes,  and  also  of 
calibages.  This  disease,  which  has  been  long  known 
in  England,  but  which  was  a  stranger  in  this  and 
other  parts  of  Scotland  ]0  or  12  years  ago,  popular- 
ly known  by  the  name  of  Jingert  and  Iocs,  converts 
the  bulb  of  the  turnip,  when  one  has  been  allowed 
to  form,  into  a  shapeless  and  morbid  mass  which  no 
animal  will  cat,  and  becomes  putrid,  and  disappears 
altogether  on  the  first  approach  of  frost.  It  often 
prevails  over  extensive  fields,  while  others  adjoining 
escape ;  and  it  seems  to  make  no  dificrence  whether 
the  land  be  fresh  from  pasture  or  has  been  long  in 
tillage. 

The  pastoral  district  of  this  county  is  occupied 
with  an  excellent  breed  of  sheep  called  Ike  Cheviot, 
from  the  general  name  of  (he  hills  on  which  they  feed ; 
for  an  account  of  which  breed  we  must  refer  to  the 
Article  Auhiculturb  in  this  Supplement.  On  the 
arable  farnos,  the  short-horned  cattle  and  Leicester 
sheep,  neither  of  them,  however,  always  in  a  pure 
state,  form  tlie  principal  stock  ;  and,  as  so  large  a 
proportion  of  even  the  arable  land  is  always  in 
grass,  the  number  of  both  is  very  great.  By  means 
of  turnips,  most  of  the  disposable  stock,  whether  of 
cattle  or  sheep,  are  carried  forward  till  ihcy  are 
ready  for  the  butcher  ;  when  the  far  greater  part  is 
sent  to  the  weekly  market  of  Morpeth  in  Nortlmra- 
bcrland,  for  the  consumption  of  Newcastle  and 
other  towns  in  the  north  of  England. 

The  progress  which  agriculture  has  made  in  this 
district  has  not  been  favoured  by  its  situation  in 
respect  to  markets.  It  has  no  large  towns,  and  com- 
paratively a  small  population.  Most  of  the  corn,  as 
well  as  live  stock,  must,  therefore,  be  carried  out  of 
the  county ;  and  Berwick-upon-Tweed,  the  nearest 
seaport,  is  upwards  of  SO  miles  from  much  of  its 
corn  lands. 

The  towns  are  Kelso,  Jedburgh,  Hawick,  and  Mel- 
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rose ;  and  of  the  villages  tho  most  considerable  are  M^g^ 
Yctholm  and  Kirkyetholm,  near  its  eastern  boundary. 
Kelso,  pleasantly  situated  on  tl»e  north  bank  of  tlic 
Tweed,  is  a  well  built, cleanly, and  cheerful  place,  con- 
taining near  5000  inhabitants,  the  capital  of  this  and 
the  adjoining  county  of  Berwick.  Some  braochea 
of  the  leather  and  woollen  manufacture,  and  that  of 
thread,  have  been  long  carried  on  here,  with  a  con- 
siderable brewery.  Jedburgh,  the  county  town,  si> 
tuatcd  on  the  rivulet  Jed,  in  the  interior,  though 
a  place  of  note  formerly,  has  been  long  station- 
ary, if  not  declining.  Hawick,  which  stands  on  the 
Teviot,  at  llie  point  where  it  is  joined  by  the  Slit- 
trick,  is  a  mure  thriving  place,  and  has  manufac- 
tures of  carpeting,  stockings,  and  other  sorts  of 
woollen  goods.  Melrose,  near  the  south  bank  of 
the  Tweed,  about  10  milci»  west  from  Kelso,  is  no 
otherwise  distinguished  than  for  its  abbey.  (See 
Melrosk  in  the  Encydopitdia.)  The  two  Yetholma 
arc  worthy  of  notice  fur  their  fairs,  at  which  a  great 
part  of  the  cattle,  sheep,  and  wool,  of  the  county  ara 
sold :  and  Kirkyetholm  for  being  the  residence  of 
gypsies,  and  their  principal  colony  in  Scotland. 
Roxburgh,  which  gives  its  name  to  the  county,  and 
whose  castle  was  of  such  importance  in  the  wars  be- 
tween England  and  Scotland,  has  long  since  ceased 
to  «xist,  and  has  left  no  trace  of  its  tbrroer  conse- 
quence. At  Jedburgh,  Kelso,  Melrose,  and  the  vil- 
lage of  Gattonsidc,  there  are  some  valuable  orchards, 
particularly  at  Jedburgh  and  Melrose,  where  some 
very  old  trees  which  belonged  to  their  abbeys  are 
still  remarkiibly  prolific. 

This  county,  placed  on  the  borders  of  the  two Aatiqati* 
kingdoms,  the  scene  of  frequent  warfare  and  depre- 
dation, presents  itie  ruins  of  a  great  many  castles  and 
towers,  and  other  remains  of  an  early  age.  It  WM 
also  distiogiiii^hed  for  its  religious  buildings,  of  which 
there  arc  still  magniliccnt  remains  at  Kelso  and  Jed- 
burgh, as  wi  ll  as  at  Melrose. 

Uoxburgli.>hire,  which  has  about  1 40  freeholders,  ^T""^ 
sends  one  nu  mljtr  to  Parliament ;  and  Jedburgh,  its"*^ 
only  royal  burgh,  joins  with  Lauder,  liaddington, 
Dunbar,  and  North  Berwick,  in  electing  another  for 
tlie  Scottish  burghs.    This  is  one  of  tlie  few  Scottish 
counties  in  which  there  are  regular  assessments  for 
the  poor ;  and,  not  many  years  ago,  it  presented  the 
still  greater  anomaly  of  a  Scottish  clergyman  drawing 
tithes  in  kind.    Among  the  eminent  men  to  whom  Emnx"' 
this  district  has  given  birth  are  Thomson,  Armstrong, '^'"^ 
Lord  Kame»,  Elliot,  the  brave  defender  of  Gibral- 
tar, Leydcn,  Park,  the  African  traveller,  and  Wil- 
liam Dawsoi),  the  fatlier  of  the  improved  agriculture 
of  Scotland. 

The  populiition,  according  to  the  census  of  180], 
was  33,682:  in  1811  it  amounted  to  37,230;  and 
in  I8i21  to  4U,892,  of  which  19,408  were  males,  and 
2 1 ,4'84  were  females.  The /amiliei  employed  in  agri-  ^ 
culture  were  3GI3  ;  in  trade  and  manufactures  2822; 
in  all  other  occupations  I'ZOi.  The  increase  of  po- 
pulation from  is  11  to  1821  was  7210. 

See  the  general  works  quoted  under  the  fonner 
Scottish  counties,  and  Douglas'  General  I'icw  of  the 
Agriculture  of  Hoxburghihire.  (^k.) 

liUMFOUD  (Count).  See  TuoMrsoM  (Sir  Bkn- 
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SnSR  (BmtsAun),  acdriMtad  Aneriean  diyii- 

dan,  born,  5th  January  1 745,  near  Bristol  io  rtenn- 
sylvaniii,  was  descuiKk  J  t'rotu  a  family  wiio  were  ori- 
ginally Quakere,  and  who  bad  aoooopttifld  Peail|iB 
1683,  to  his  infant  colonj. 

He  lost  his  father  at  an  early  age,  and  having  been 
first  placet!  by  his  ntotber  at  aachoolk^t  by  the  Rev. 
Si>Finley,heprocf^ed  to  Saiibbwelaancal  education 
at  tfaa  CeUaga  of  Frinoatoo,  and  lliere  look  a  d«r«e 
of  Bachelor     Arts  befbre  he  was  sixteen.  He  tnon 
ciptcrniiiu  1  to  make  the  profession  of  phj'sic  the  pur- 
suit o(  Uiy  liic.  and  w  ent  to  .study  it,  tirst  under  the 
care  of  Dr  Ikddiao  ol  Pliil.idelphia,  and  then  at 
Ldinburjjh,  where  he  was  created  a  Doctor  of  Phy- 
sic in  176».  At  the  time  of  his  return  from  Europe, 
a  Dew  school  of  medicine  was  about  to  be  founded  in 
Philadelphia,  and  he  became  IVoftwor  lit  dmnk/trf 
iininadialelj  upon  his  arrival.   In  1776,  be  began  to 
talie  an  aettve  part,  with  the  rest  of  his  countrymen, 
in  tJie  poIitiL  ril  struL'-;'''  of  the  day,  and  he  was  cho- 
sen a  uRuibLT  of  (  ongre»8  for  the  state  of  Pennsyl- 
vania ;  in  1777  he  was  appoinUil  Stirijt  iir.  (it  iicra)  to 
the  army,  and  not  long  atter  became  Physician  Gene- 
ral:  he  also  contributed  bis  best  effbru  to  the  im- 
provement of  the  internal  government  of  the  state 
which  he  represented.  But  he  soon  withdrew  his  at- 
tention  from  poStical  affidrs,  in  order  to  devote  it  ex« 
dutlvaly  to  medical  and  literary  subjects,  and  he 
cnatinncd  to  bo  ;u'ti'.  i 'y  c  i:;;;>l:ll!  ia  tho  ptactice  of 

physic  for  the  iLinaindcr  oi  hib 

In  177')  he-  married  Mis's  Julia  ^;oir.l(iri  of  N'tiw 
JersL-y.  I  Ic  had  by  her  thirteen  children,  nincot  whom 
survived  him  in  respectability  and  prosperity.  In 
1791,  when  the  two  medical  colleges  of  Philadelphia 
arare  incorporated  mto  a  tingle  university,  he  waa 
appointed  ProfsMor  of  the  Institutes  of  Medicine, 
nd  of  CHaical  Piractiee.  tn  1793,  he  greatly  dig. 
Unguishcd  himself  by  the  new  and  upp.iriii'.ly  suc- 
cessful modes  of  practice  that  he  intruduced  in  the 
epidemic  ytlloiv  Icvlt,  which  was  then  causing  great 
mortality  throughout  the  United  Sutes:and  which, 
■hoitly  before  hi^  death,  he  was  indooed  to  bdUoTe 
not  contagious,  but  derived  from  loae  ganetal  caniaa 
indeoeodent  of  the  prei^ona  exittenoe  tit  the  disease. 
He  died  on  the  13th  of  April  1813,  after  an  iilnesN 
of  fiveday»,  of  a  typhous,  fever,  with  some  pidmonury 
symptom.  He  had  for  a  coD*iderable  part  of  his 
life  bcLii  threatened  with  consumption,  but  had  com- 
ball  d  ji>  attacks  with  unu-u.il  success.  The  number 
of  his  writings  is  coiuiderable  in  proportion  to  their 
Imlk ;  the  times  and  the  sute  of  society  in  which  he 
lived  being  such  as  to  pradoce  rather  hastj  and  api- 
fitad  than  highly  finUied  eonpotttiooa. 

1.  Hto  inaugural  dissertation  was  entitled  De  Can- 
eoetiane  ciborum  in  ventricuh,  and  contained  an  ex- 
planatiot^  d.'  tin  Lipiiiioii>  n  lating  to  digestion,  which 
he  hail  learned  from  Ur  Cullen.    £dui.  1768. 

.fnouni  of  the  EffeOetflktammnmaiu  Anwr. 

Phil.  Trans.  1.  1770. 

3.  On  the  Utiliiu  «/"  Wort  in  Ul  conditioned  Ukers. 
Mod.  Ob:  Inq.  IV.  1 770  s  addnMad  to  Dr  Hucit. 

4.  Iwmiry  into  the  NofnnU  Hklerjf  ijf  Mtdickm 
mHMg  the  Indians  of  Xori\  ' 
omkm  delivered  in' 1774. 

VOL.  V>.  >AMV  tU 
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8.  Bemariki  «a  iNSsw  A«tv»,  addraoad  to  Dr 
Buck.   ATerf.  O&t.  Inq.  V. 

6.  Account  of  the  Injbmce  of  ike  Jiewlution  on  the 
Human  Docly  :  uiitk  Oimrvalmt  om  Hu  Dittnen^ 

Mtlilartj  Hoijiitah. 

7-  Iixjuiry  into  the  Cause  oflhr  Increase  of  Bi» 
lioMS  and  Intermitting  Fevers  in  Pennsntvania.  Am, 
Trant.  II. 

8.  ObservaUem  ea  T«iMtu»» 

9.  Inquiry  mto  the  I^fbienee  efMyrieal  Cauut  ' 
upon  the  Moral  Facuh<j. 

10.  Remark*  on  she  r^'ul  t  of  Ardent  Spirits  upon 
ihr  Body  and  MnuL 

I  I.  hiqutry  into  the  Causes  and  Cure  of  I'lilmon- 
ary  Co'isuniplion,  in  his  Medical  Inquiries  and  iHf 
teroaliont,  L  Phil.  1788.  His  grand  object,  ia  the 
cure  of  eonaaroption,  is  to  taeoanand  eienjie,  and 
every  thing  which  will  enable  the  patient  to  take  ex- 
ercise ;  anticipating  a  practice  which  has  become 
somcwhiU  fashionable  in  England  of  hiie  y  ir-,  from 
its  frcijuent  success  a-S  a  temporary  palliative.  I'he 
^ubject  is  continued  in  the  second  volume  of  the  In- 
quiries, published  in  1793;  and  bleeding  ia  very 
strongly  rccumaiendcd  in  the  earlier  and  onqrcimUe 
Stages.  Consumption,  he  obeervcsi  is  oooinioo  hn 
America,  though  scrofuht  scarcely  ever  occurs :  and 
it  has  toaaetimes  bean  knoirn  to  be  clearly  communi- 
cated by  infection  to  tiha  negroes  belonging  to  a  fa- 
mily, who  had,  of  course, noconsanguinity  that  coald 
account  for  a  similarity  of  constitution.  Five  volumes, 
in  the  wIidIc,  of  thia  collection  appeared  from  1 788 
to  17!>S  ;  a  second  edition  was  published,  in  four  vo- 
lumes 8vo,  IhOt;  a  third  in  J  803,  revised  and  en- 
larsed,  with  a  continuation  of  the  Uitioriet  qf  the 
TeBoa  Fever  from  1798  to  1809  /  a  Defhnee  of 
Bloodletting,  as  a  Remedy  for  certain  I)i erases  .  A 
View  of  the  Slate  of  Medicine  m  I'hUiiddpliia  :  An 
Inquirt)  into  t/ie  S'liiriCi  nj  the  UMtiit  fonn^  c/  Siiin- 
mi  r  and  Autu!i:>ia!  l)tu-,!\es  tti  fniled  Stale*; 

and  the  recantation  ol  his  opinion  of  the  contagioua 
nature  of  the  yellow  fever  already  mentioned- 

12.  Inform^ion  to  Europeans  dUposed  to  Emigrate 
Io  the  United  Stale*,  in  aLetter  to  a  Friend. 

19.  Ohservtthiuoit  tie  Popiialion  ef  Pennsyhemin. 

14.  <>f>*ervatiom  on  Ti'')n,  rri 

i:>.  A  Xen>  Mode  qf  Inocu/iitrn^  .V'Hii//-/'(5.r,  a  Lec- 
ture.   l!L[)rinted.  S.  Phil.  ITDJ. 

I'!.  Eiidt)  on  the  Stndy  0/  the  I.atni  a'ld  (heek 
f  'i'iguages,  American  Mufcum  ;  condemning  it  as  a 
wmic  of  time,  oppreasivc  to  the  poor  dunces  who 
are  tortured  into  naw  part»  of  speechj  to  the  great 
scandal  of  a  humane  and  republican  ooqntfT,  aad 
subversive  of  a  proper  respect  fbr  the  rights  of  boys 
and,  consequently,  for  the  right?  of  man. 

17.  Exmyt,  Literary,  Moral,  and  J'.hifuHip/iU  11, 
8»o.  1 798  :  containing  a  republication  of  the  last  ar- 
ticle, together  with  the  author's  Lulogiums  on  Dr 
Cullen  and  on  Professor  Rittenhousc,  delivered  in 
1790  and  1796,  and  with  aona  other  misceUaneous 
papers  of  leas  naooMBt.  Bd.ll.  1W& 

18.  Lectures  on  Ae  (Umm  ^  Animal  Life,  1791. 

19.  Account  of  the  Si^r  Maple  Tree.  Am.  Tr, 
III.  17!II- 

SO.  (Jbtervationt  on  the  Black  Colour  of  the  i^egro^ 
S  V 
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Am.  Tr.  tV.  1799;  AttrilmtiDg  the  fctailaMii  to 

leprosy. 

21.  Uiilorif  of  the  YeRont  Fever.  179*-  Thi«  ce- 
lebr«t«d  work  hu  been  translated  iuto  Freni  h  i  rl 
Spanish  ;  at  the  time  of  its  publication^  an  aimobi 
■aperatitiouB  dread  was  entertained  by  medical  men 
of  the  use  of  the  lancet  in  idiopathic  fever ;  aod  tew 
books  have  ever  had  so  powerful  and  extensive  an 
«flbet  in  altering  the  genotal  tnttmant  of  a  duewe 
iMs  history  iiad  produced  in  every  part  of  the 
world;  probably,  indeed,  it  may  have  carried  a  IMinia 
ber  of  the  younger  and  bolder  practltionen  into  an 
opposite  extreme;  but,  with  respect  to  the  author's 
claims  to  merit  on  the  occasion,  it  must  be  allowed 
that  the  innovation  showed  an  uuconunon  combina- 
tion of  courage,  with  talent  aod  good  mtfite ;  and  the 
accurate  description  of  the  disease,  that  he  has  given 
m,  fttUjf  eMabUabea  bia  claim  to  the  character  of  aa 


23.  Onthe  l^fimtmiiuaiidCiire^f  Dnf^,mi»' 
pecially  of  Water  Wife  Ibai.  1798. 

'2S.  y/»  Aecomia  ^  h^buma  PMUddptim 
in  17Sy.  1790,  1791. 

S4.  0/,sen.atioH$mtke  SM*  eftkt  Bm^  mi  Umi 
im  Old  Age.  179*. 

25.  Obsereolions  on  the  Mrtiirv  mmt  Cm  af  Gmt 
mti  JBydropJioittu  nsfj. 

9S,  Inquiiy  into  tk»  Cvm  mi  Om  9i  tfe  dofam 
hffaiaufH.  1797- 

97.  Observatitm  m  Cynanche  TVacReofw.  1797. 

28.  Introduciory  Lectures-  If'il.  Ed.  2.  181 1  ; 
with  ten  new  introductory  lectures,  and  two  lectures 
on  the  Pleasures  of  the  Senses  and  of  the  .Mind. 

29.  In  1 809,  he  publwbadtbe  work*  of  Sydenham 
and  of  Cleghorn,  witb  Watof,  and  in  ISIO  thoae  iif 
Priogle  and  Hilary. 

90t  On  DUeate*  ^  the  Mind.  8.  1813  ;  an  ela< 
borate  woik^  irtilch  Juid  \Mg  been  ktpMienUy  «>• 
pected. 
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SI.  A  Letter  on  HifdroBkobia.  1813;  addreaaedto 
Or  Hoeackp  woA  coMwaim  additional  iwnoos  for 
b«tleWnf  the  teat  of  the  diaeae  to  be  chiefly  b  the 

hind  vessels ;  an  opinion  which,  in  all  probability, 
liiui  at  Icasi  tended  to  ^iiorten  the  sulFerings  of  seve- 
ral individuals  11  wiiom  the  «^parinentaif  fraAne 
depletion  has  bet;n  tried. 

Or  Rush's  numerous  publications  obtained  Mm 
auatf  marks  of  respect  from  hia  contemporaries,  and 
pnoired  him  admission,  as  ao  faononry  member,  in- 
to  the  BMM  diatiBgiiiibed  Vftmmj  mA  phWaacfbicni 
•oeietiee  of  Europe.  Hit  nam«  waa  famlRar  to  di« 

medical  world  as  the  Sydenham  of  America;  his  ao> 
curate    observations  and  correct  dibcrimination  of 
epidemic  di«ea«cs  well  entitled  him  to  this  difttinc« 
tion  ;  while,  in  the  original  energy  of  his  reasoning, 
he  far  excelled  his  prototype,   ah  literary  and  pro* 
ftnitmal  character,  indeed,  appears  to  hive  been 
gnMly  tniueBoed  bj  the  moral  and  political  aenti- 
menta  arhieh  were  prevalent  is  hia  dav.  A  kim  of 
Innovation  led  him  to  that  prond  d«mnce  of  eata> 
blishcd  authority  which  is  jir-t      'i'mJv  to  br  perni- 
,  cious  an  to  be  daJutary.    The  rludy  ul  tiie  learned 
languages  he  depreciuted,  in  one  of  hin  early  es.says, 
as  unfit  for  a  republican  education ;  and  this  was 
the  firf  t  step  to  the  true  Jacobin  doctrine,  that  it 
was  unrcpublican  and  ariatocfMical  to  have  received 
any  education  whatever.    In  phytio,  hia  rejeotion  cf 
the  prejudicei  of  anti^ukjr  *W  aanewlwt  OMwe  con* 
abtent  with  moderation,  and  the  relfbnn  that  he  at* 
tempted  wan  occasionally  mnrn  =  !<  <?  ='^f'i  l  than  his 
literary  speculations;  nor  can  it  bt  JLiiiid  lli  it  there 
are  a  multitude  of  original  sujif^e-'^tions  in     i  -  u- n  ks, 
which  may  veiy  probably  be  found  cap^le  of  afibrd« 
ing  valuable  binia  to  IM  loven  of  0104104  •xpert> 
ments. 

llo^ack  and  Francis  in  the  Atiur.  Med.  Philm. 
Router,  Chalmen'aitiMnMAiMjJ^^  XXV. 
8,IoimL18I&  (a.  l.) 
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'Yhz  Article  RVMIA  in  the  Encyclopedia  appears 
to  have  been  drawn  up  with  attention,  and,  as  far  aa 
h  was  founded  cn  the  documents  collected  by  Mr 
Tooke,  v'ith  accuracy;  but  the  change*  that  have 
taken  place,  and  the  ad^tional  infbrmatlon  that  has 
been  coinmiiiiicatcd,  rctider  it  nccess ht  to  give  aonn: 
account,  in  this  platie,  of  the  jircsi  iit  statR  of  tlie 
eliipicL'.  The  priiicip.ll  i'h.-i:if;o  in  Europe  hiuc 
ariftcn  from  the  possession  of  Finland,  and  the 
erection  of  Poland  into  a  kingdom  under  die  con- 
trol of  Russia.  In  Aaia,  sante  additiona  of  terri- 
tofy  have  been  pbied  from  Persia  and  Tartary. 
In  America,  aettUneota  have  been  eatabliabed 
on  tfie  nordi'Weit  eoait  of  that  continent,  and 
claims  have  tin  11  made  to  some  cxteii'-ive  tr.icts  of 
country  which  are  supposed  to  conflict  with  the 
ri^iiis  of  c  reat  Britaiii»«f  the  United  StatMofAih»' 
rica,  or  of  Spain. 

II 


EMPIRE. 

Glxerai.  View  of  the  Russian  Empire. 

The  Busaian  dominiona,  indnding  Poland,  form  imjiMi 
a  connected  territory,  extending  from  the  firantieiaBa«b 

of  Germany  and  Pru!S.<tia  ea&twurd  to  the  sea  which 
divides  America  from  Asia,  and  l)cyond  that,  on  the 
continent  of  America.  10  an  extent  hitherto  unde- 
Hiu'd,  and  which  i.s  like  ly  to  become  the  subject  of 
discussion  with  the  oilier  powers  cKtaMished  in  that 
division  of  the  globe.  Its  most  western  point  is  in 
longitude  1 8°  6',  and  its  most  eastern  in  202"  W 
nst  tirom  London.  Its  northern  and  aouthem 
boondariee  have  deep  indentayoDBj  the  cxtnsne 
points  of  the  fonner  are  in  78*  north  latitude,  and  of 
tile  latter  39°  Sfy.  The  extent  at  this  empire  has 
been  calculated  by  different  writers  with  consi- 
derabli'  \  ariatiotis.  Some  have  incluileil  the  moun- 
tains of  Caucasus,  others  the  wlioU'  of  the  Cas- 
pian Sea  i  whilst  some,  again,  have  omitted  the 
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one  and  not  the  other.  The  campantive  reiuhs  of 
the  several  cdciilutiuns,«ikltlienodei  by  which  tbejr 
liBV«  beta  oaadwctsd,  kad  to  the  caadiuion,  diat 
aB«MBt  <f  tiMOuOOO  E^^uh  iqwuc  mSim,  « 
4^7OMK)0,0OO  acret,  if  die  neareat  i^proKunation  to 
accuMef.  The  whole  of  China  it  not  equal  to  two- 
thirds  trf"  Russia  ;  ariil  the  Roman  Kiny)ir(\  iit  t!u-  jic- 
riod  of  its  prcatfit  fxU'ii.sion,  ilid  not  coni])r(  lii'n<l 
more  than  one-fourth  of  the  territory  now  subject  to 
that  power.*  The  extent  of  the  European  portion 
of  her  dominions  ia  011I7  cakolaited  «t  aboot  ana- 
BKtk  part  of  the  whole. 

Tb  incNaw  of  popaktion  in  Riiaaia  appeara  to 
have  been  equal  to  that  of  any  other  European  coun- 
try. The  accounts  were  very  imperfectly  kept  be- 
fore the  year  179^,83  neither  the  females  nor  the 
privileged  classes  were  noticed.  By  estimates,  found- 
e<l  ujKm  the  return  of  taxable  males,  the  inhabitants 
were  calculated  to  have  been,  in  1783,  11,736,676; 
in  1743,  13,653,191;  UklT^,  17«ea<^l99;  and  in 

178S.  2SA9%lil^ 

The  MnMWV  of  die  Academy  of  Petertbnig  give 
die  papdation  «f  the  ftUowiag  yeafs  tiU  1804*  dnis: 

\c.ir.  Population. 

In  1800    SS,15f),860 

1801    3*.043,357 

1808  34,893,828 

1808  35,134,177 

180*  86/)M«48S 


In  dMM  tffmnlT.  ^  inhabitanta  of  Moaoow  and 
Patwrinug',  die  military  and  their  famiUesj  and  the 
wandering  tribes,  amounting  to  2,900,000  peraona, 
were  not  iiicliuli<l,  ^^'itl)  theadditinn  of  those  classes, 
the  result  of  the  calculation  gave,  as  llic  whole  num- 
ber of  inhabitants,  -H  ,25;J,'1S;{. 

The  following  Table  in  formed  from  the  reports 
published  by  the  Synotl  (which,  however,  includes 
only  the  members  of  the  Orthodox  Greek  church), 
and  shows  the  rate  nf  the  prc^^raniveincMaaeof  die 
popoUtioi^  ae  liur  aa  rekfan  to  diat  r~ 
proportion  of  die  people. 


Marrla({e> 
liirths 
Deaths 

Deaths  of 


above  100 
yeara  old 


utoe. 


^99,057  320,389 
1 ,3(j  1.2  80' 1,374,9-26 
818,585  903,380 


293 


820,383 


689 


317,H(jj* 
1,570,399^ 
917,6805 


807 
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Taking  the  account  of  the  populatioO^  as  stated 

before,  to  have  been  in  the  year  I8O6  •  4I»I88|MS 
And  inferring  an  amnal  increaae  by  ei> 
cess  of  births  over  daadia  at  SOOiMO 
fr«n  I806  to  IBM,  beiiw  16  yaani. 

or          -           -          -  8,000,000 
And  for  acquired  territacy,  via. 

in  1807,  Bialystock,          -         .  219,050 

1809,  Fiiil  inil,         .          .  1,101,898 

1812,  Caucasus  provinces,         -  120,000 

——  Moldaw  and  BessaralMa,  310,000 

1815,  The  portion  of  Poland,  S,47S«300 


We 
pim 


die  inhabitaiita  of  diia 


54,476,981 


This  vast  population  consists  of  several  distinct 
races,  which  have  been  classed  and  cilculatetl 
by  several  different  writers  under  tlic  following 
hods:  II 

I  si,  jSclavottiaHi.   These,  comprehending  the  in- 
habitants of  Russia,  Poland,  LnaiHBia,  and 
knd.  aie  catinaled  at  44,98(MNNk 

9d,F6u.  Theaeeoiuiatof  dleehiaf  TCildaiiliaf 

Finland,  Livonia,  Lapland,  and  some  other  triba% 
which  together  amount  to  about  2,S60,000. 

Tartars.  They  comprehend  several  tribe*, 
and  a  great  numlxr  of  subdivinions  of  tribes.  The 
Tartars  proper  are  divided  into  fourteen  dllTercnt 
branches;  the  Noggiers  into  six;  besides  -which  are 
the  Kirguaiens,  the  Araliaiu,  the  Chewenscns,  the 
Bucbarena,  dm  Baahira,  the  Tdeutea,  and  the  Ja- 
kutea,  who  an  taken  together  at  1,800,000. 

4th,  The  CttttOuUuut  whidi  oonprebend  the 
Iscfaerkessens,  the  Awcbeses,  the  Levies,  the  Oa* 
setts,  and  Kistenses,  estimated  at  1 ,300,000. 

5lh,  Monguh.  Under  tl^i^  In  ad  are  comprehend- 
ed the  Monguls  proper,  the  Calniueks,  t!u>  Ruritens, 
and  tlic  Kuriles,  supposed  to  antount  to  350,000 
only. 

etk.  The  Mtutdtkun,  in  two  brancfaea,  via.  Tnn- 
gnaens  and  Lamntes,  whose  nomben  do  not  exceed 

80,000. 

7'/i,  Polar  People,  comprehending  Saoieiedea» 

Korjack*.  Oritjaeks,  Knnischats,  and  sorr.c  SWallHf 
trilii  s,  whoDC  whole  numbers  are  not  more  than 

jC'O.uOO. 

8//i,  The  ColoniiU.  These  iucUnle  the  vanous 
foreigners  establiahad  hi  the  empire  witli  peeuliiir 
rights.  The  Jewa  aneunt  to  about  500,000;  the 
Germans  to  SSO,Q0O|  and  the  other  Eunmeana  and 
Asiatics  to  about  jSOfiOOi  aaakiqg  together,  under 
this  head,  1,500,000. 

The  coiiijiarative  religious  classes  in  the  Rtuoiail 
dominions  have  been  reiTiitly  .'tilled  as  follow: 


•  See  Kraf^  Smr  l»  Smrjate  Geometriayt  de  la  Rttnie.   Noou  Act.  POmb.  T.  I.  p.  389-400. 
t  ItappeantlM*tteiB«ria«8inl8S0werafbwerby«,47Odiaoaidie7ear  I8I9. 
1  The  bMha  of  1890  eaeadfed  tsboto  of  1819  by  48,365. 

I  The  deadie  of  1880  were  fewer  tban  dioae  of  1819  by  1429-  .  mu^,j^ 

1]  J.B.  Gcorgi  BeichrcHiuiig  alter  S'ationen  des  Ilussischen  ILichs.  Ilcmpel's  and  Cyaya^ilewwmy 
und  BcKhrcAuHg  dtr  VMer  aiUer  Maander.  Le  FeupUt  de  ia  liuuie,  i>ar  le  Comte  Ol.  de  Becbbeig. 


i^i^iu^ud  by  Google 


464 


RUSSIAN  EMPIRE. 


OithodoK  GiMk  Omidi,  40.351 ,000 
CidioUca  and  Unltad  QnAt,  5,990.000 

Lutherans,  -        .  8,4O0,()00 

Reforniid  or  Calviniata.  82,800 

Armenians,  -          -  69,000 

Hernbut^rii,  -         .  9,800 

Mennonites,  '   •         •  6^000 

Chrittiaiui, 
Ml 


48.90^,000 
S,l 00,000 
000,000 

aooiooo 

60^000 


mHutence  to  the  g^galittwM  rf  Awr  pfBPlwt,  Tfa^ 
llBfv  colleges  for  •dnCHdaa;  Mvod  DUiUilii,  Old  two 

muftis.  The  mufti  of  Ufa  enjoys  a  stipend  at 
1500  roubles  from  the  crown,  and  has  two  mullahs  in 
Casan.  The  mut\i  of  Taurus  l  .i'^  j  oined  whh  him 
a  cadi,  an  effendi,  and  five  uieiua«,  who  ngiiiait  ie> 
ligious  afiirir  «iid  dhiiiniitfr  th*  hw*  m  thM  pM- 
vince. 


The  people  of  Great  and  I-ittle  Russia,  the  Cos- 
sacks, the  Greeks,  Arnauts,  Wakchians,  Moldavians, 
and  Bulgarians,  ulhere  to  the  Greek  churcb.  Hie 
Catholics  are  chiefly  in  Poland  and  Lithuania,  and 
among  the  colonists.  The  Lutberans  are  to  be 
fintDd  mostly  in  Fudind,  Conrlaiid,  and  Eathonia, 
and  among  die  Gennan  colonists.  The  Armenians 
are  mo^itly  in  the  southern  part  of  tin-  A  i  itic  divi- 
sion of  Hiis.Hin,  in  the  vicinity  of  A-Htrjuiiaii.  Tlie 
Calvinists,  Hcrnhnters,  Mennonites,  arc  colo- 
nists, except  a  few  in  Polaiul.  Tartar^  contains 
chiefly  MfliltoniedanR.  Schamanism  or  idolatry  it 
pntctued  by  the  Samoiedcs  and  other  Polar  Uribea, 

AU  rdigioia  leete,  wbedier  Cbriatiaiic  «r  odiers, 
enjoy  equal  civil  rights ;  and  the  s.inu-  protection  in 
the  exercise  of  their  various  modes  of  devotion. 
The  predominant  party,  the  Greek  church,  posses? 
about  70,000  places  of  worship,  which  az«  scrvtdby 
about  160,000  secular  clergy.  There  are  480  mo- 
nasteries, and  1 56  nunncrieii,  under  the  direction  of 
the  regular  clergy.  The  whole  are  governed  by  a 
Consistory«  of  wliich  tb«  EiD|i«mir  U  perpetual  pmi* 
dent,  and  whidi  is  divided  tnto  tbree  departnaenti; 
and  thcae  faito  thirty- six  sections  or  dioceses. 
Bie  leaning  of  the  inferior  clergy  is  very  incoiui- 
derable;  many  of  them  can  nuTely  repeat  by  rote  a. 
lew  established  j>raycrs,  can  scarcely  rend,  and  much 
less  write.  They  are  allowed  to  marry  once,  but 
not  after  becoming  widowers.  Their  sons  must  all 
be  devoted  to  the  ecclesiastical  profession.  Tbey 
a«e  generally  paid  aniall  stipends  by  the  govern- 
ment; bat  some  few  ef  tiwm  enjoy  landed  proper- 
ty attildicd  to  their  benefices.  A  few  men  of  learn- 
ing are  to  be  found  among  the  higher  ranks  of  the 
^^Ry  >  but  their  number  and  ao^ujiemeMi  hnve 
never  l>pen  very  distinj^uished. 

Tile  Catholic  church,  governed  by  a  Con.siatory, 
comprehends  one  archbiuiopric,  six  bishoprics,  and 
about  forty  religious  establishments  belonging  to 
the  several  orden  of  Bencdictinee,  Fzaneiacu^  Ca(w 
melites,  Bernardinea,  and  THnltariane. 

The  Luthenma^  citablidied  in  Finland,  in  Cour- 
land,  and  Uvonh,  are  under  the  anpcriutendence  of 
their  respective  Consistories,  mch  of  which  hae  a 
bishop  HA  tlibctr  president. 

The  other  religious  Christian  denominations  are 
rather  volimtaiy  associations,  rectwimed  bv  the 
state,  than,  properly  apeekiDg,  MiabOabcd  eedealiai* 
tical  commitnidea. 
Few  of  die  MahomedMif  eie  very  rigid  in  Aeir 


The  worah^pers  of  the  Grand  Lama  have  their 
principal  lalunoaa  eetabliafanient  ait  Daraan,  in  die 
pravbice  of  Udbiak.  Heir  prieeta  ere  mnneroiiB, 
and,  in  the  province  of  Irkursk  alone,  are  said  to  be 
KB»w— >    near  SOO,  where  they  are  very  successful  in  making 
58«40Sj00O    converts  among  the  wandering  tribes. 

The  inhabitanta  of  Rus.sia  are  divided  into  thcDifitreot 
following  da.s.ses  or  ranks;  for  though  all  ofBces ''i'^" '* 
ore  equally  i^n  to  every  deacriotioa  of  stdgeetl, 
yet  ezduaiTe  pihrfliigM  aio  eqjofW  Igr  I 


TIm  Nobles  in  Bnaaia^  dtaogh  diatnigiudied  fav 
the  aeveral  titles  of  prince,  count,  or  baron,  are  all 
upon  an  equal  footing,  and  enjoy  equal  privileges. 
Their  persons  and  land.s  are  freed  from  taxation  ; 
they  are  exempted  from  the  recruiting  ballot ;  and 
are  not  subject  to  bodily  penalties,  Tliese  exemi>- 
tions  are,  however,  mure  apparent  than  real;  Car 
tbOQ||h  their  lands  and  persons  are  not  taabb^  yet 
a  capitation  tax,  at  the  will  of  tbo  gOTeriimtm, 
be  imposed  on  their  devei,  wbo  fiirai  Ae  noet «». 
luable  part  of  their  pnawaaiiilia  Though  not  in 
person  compelled  to  serve  in  die  army,  yet  they  are 
)>ound  to  furni.-*h  from  their  slaves  a  number  of  re- 
cruits in  projiortion  to  the  demands  of  the  service. 
In  some  of  the  more  recently  acquired  provinces, 
sucli  as  Livonia,  Eathonia,  and  in  I'olaiid,  the  noUes 
have,  or  ratlier  eiercise  other  privileges,  extending 
even  to  the  power  of  life  and  death,  over  their  vas- 
ada ;  but  dsase  powers  arise  ft-om  custom  and  ^tamm 
ral  acqoieseenoe  nodi  nwm  than  Stim.  the  eaisCiqg 

law. 

The  Clcrg\-  an  1  \  [upt  from  taxation,  and  from 
corporal  puniiJimeiit ,  «  hicli  privilege.t  arc  extended 
to  each  eldest  ^on,  who  must,  however,  though  his 
fiitber  is  excused,  take  the  risk  of  being  called  upon 

Ibr  ntOitai^  aervioei 

The  (Utnena  aio  divided  into  three  guilds  or 
cla8aet,aecording  to  ^■moont  of  capital  they  pos- 
sess ;  and  have  some  most  whimsical  privileges  pro- 
portioned to  their  rank.  Those  of  the  first  rank, 
w  ith  a  capital  of  from  10,000  to  50,000  roubles, 
may  carry  on  home  or  foreign  trade  ;  may  be  owners 
of  ship*  ;  may  drive  a  carriage  with  two  horse«  ;  and 
are  exempt  from  corporal  punishment.  The  mem- 
bers of  the  second  gwU,  posaesttiwo  cqpitil  of  flNOI 
5000  to  10,000  rouU«H  onl^  carry  oa  iiamo 
trade,  bot  enjoy  all  the  other  r^bts  of  the  tint 
guild.  The  members  of  the  third  guild  must  enjoy 
a  capital  between  1000  and  5000  roubles ;  they  may 
carry  {)n  retjiil  trades,  be  proprietors  of  barges  and 
boats,  keep  tavernn,  and  drive  one  hor.w,  though 
not  in  a  coach  ;  but  are  not  exempt  from  corporal 
puiiiNbTT>'^;iis.  Besides  these  there  are  the  foreign 
and  ill  :^iiatcd  citisens.  In  this  class  is  eompMS 
bended  Mch  person  wbo  baa  twice  served  any  dvie 
*  '  and  aetists  who  oai  — 
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academic  testimonial* ;  banker*  who  poweu  capiuU 
iWnn  100,000  to  200,000  roubles  ;  wboleule  dealers, 
that  keep  noibops,  aiid  shipowner^!,  that  use  the  si-ji. 
These  may  harness  two  or  four  lnjrses  to  a  coach; 
may  [  -  I  i(  iiTtry  houses  ami  gardens;  may  own 
•hip* ;  and  ore  exempt  from  bodily  penalties,  Ncme 
cf  fhe  trading  classes  are  exempt  from  the  military 
'iptka;  iNtt  diqrar*  allowed  to  pMCnfc 


The  next  class  is  that  of  the  Feunta  or  flree  inha> 
bitants  of  the  country.  In  this  rank  are  mduded, 
Ist,  The  ancient  race  of  proprietors  who  cultivate 
their  <jwn  lands,  bat  do  not  enjoy  tlic  rifiht  of  po«>»B«»- 
iii^  slavfi.  The  inalcs  of  this  description  amount  to 
about  l,150,00a  2d,  The  Tartari,  tbe  Baslun), and 
several  other  races,  less  numerous,  to  the  south  of  Si> 
Iwcia,  who  are  all  proprietor*  of  the.  landa  tber  fiul» 
tirate.  ad.  The  peasants  of  Finland.  Since  the  ««• 
quiaition  of  New  Finland,  the  privikigM  enjoyed  by 
toe  peasants  of  that  country,  nnder  Uie  Swedish  go- 
vcrnnii-nt,  Iiur  In'on  continued  and  confinned  to 
them  ,  and  tbe  same  rij,'ht-«  f,'rantcd  to  those  of  Old 
Finland,  where  all  an'  now  cither  jirojtric-tors  or 
rmtet%.  4th,  The  colonists,  consisting  ot'l'oretgn  fanii> 
lies  of  agriculturists,  who  are  proprietors  of  the  lands 
tluj  cofiiTlltl^  and  whow  number  is  about  65,000. 
Sill,  The  mifitary  coloniatt.  These  are  soldiers  who, 
aAer  hnving  nerved  a  prescribed  pexiod,  hare  bad 
land  ^nven  to  thctn, and  ti  capital lanrimtto cidtirate 
it,  in  the  southrrn  provinces.  And  lastly,  The  free 
eultiv.itors,  a  new  cl.is.^,  foundefl  by  the  present 
impcTiir  h  tRO.'J.  They  comprehci\d  several  vil- 
lage*, which  have  iKcn  liberated  m  an  experiment. 
TwrnmibeT  of  individuals  in  1 810  was  19,757.  ^ioce 
lAaA  period  they  have  rapidly  increaaed,  and  are 
Mid  now  to  be  near  so.ooo. 

The  cfaHB  fHot  bdoir  theae  1«  tibt  of  the  SerA. 
'Higj  m  dneAy  peaamto  on  the  Crown  lands,  or  cf 
tlif  province  of  Livonia.  The  first  of  these,  the 
Crown  peasant*,  amount  to  near  18,000,000,  some 
of  whoin  labour  in  the  fields,  the  other*  in  tlic 
mine*  and  manufactories.  The  lot  of  tliis  dass 
•eem*  to  be  placed  M  dto  confine*  betwixt  liber^ 
and  alarery.  They  nay  nM  to  the  rank  of  ialiatm, 
Aey  may  aoqniie  proper^,  they  ci^oy  the  pvoieop 


tion  of  tfie  Invt ;  andt  under  aome  restrictioiuu 
quit  their  reridMoe*  to  olitain  employment  fbr  a  Ii« 

niited  time  ;  but  they  arc  liable  to  be  hired  to  the ' 
service  of  the  mines,  or  to  bo  sold.  Altliough  the 
Empress  Catlierine  rarely  gave  these  |>easants  away 
as  presents  to  favourites,  and  the  present  Emperor 
has  never  done  so,  yet  there  is  no  legal  security 
uainat  the  practice ;  and  consequently  their  condu 
tiea  ia  leatccly  leaa  precarious  than  it  was  formerly. 
The  pcasttita  of  Lhronia,  amoimtliig  to  aboat 
560,000,  were  daTcs  until  die  3reKr  1804,  when 
they  first  ohtnine*!  tlie  right.s  of  serfj*.  They  are 
now  Eubjcct  to  some  peculiar  claims,  but  those 
claim.s  are  fixed,  and  they  cannot  be  ranovad  from 
tlie  .soil  witliout  their  own  consent. 

Tlic  last  and  most  numerous  da^s  is  that  of  the| 
SUvce.  Thaw  «DOinited«  in  l78Sj  to  6,678,000 
laalei^  and  at  pteeent  are  ettinuilad  to  indude 
£9)000^000  persons.  They  are  in  law  considered 
as  th'tngi,  not  as  persons ;  may  be  bought,  sold,  or 
exchanged,  witli  no  more  restrictions  than  are  en. 
nc-te<l  iu  dealing  for  cattle  ;  and  have  no  other  uro- 
tection  against  their  masters  thm>  what  is  crentc«l  by 
a  rupurd  to  their  pecuniary  interest.  Tliey  belong 
to  tM  nobles,  or  to  such  civil  or  aOttary  officers  as 
ha?a  aamirad  the  right  of  possessing  them.  They 
are  divided  into  agricultural,  mining,  manufaetOfw 
ing,  or  domcitic  ilavea,  and  have  tlietr  oondUtiea 
oiuy  improved  when  drawn  for  tnifituy  lervioe; 

The  accounts  of  the  aj^ricultural  and  manufacture  PiodiKtmii, 
ing  prtKluctions  of  lUis.sia  are  fully  detailed  in  the  ComBCfce, 
article  of  thr  Enci^clopadia  already  mentioned.  They*** 
liavc  undergone  very  few  alterations  in  their  na- 
ture since  that  arti^  was  written ;  an<l,  consequent- 
ly«  only  that  their  amount  haa  increaaed  with  the  io- 
cvmae  of  population  and  dm  extannoD  oftarritaiy, 
no  other  notwe  seons  here  to  be  (cqaliad  bcfond 
the  value  of  the  imports  and  export*  at  different 
period.'*. 

The  following  Table  exhibits  a  view  of  the  Iin- 
ports  intfl,  and  Exjiorls  from,  the  v\  holc  of  the  Rus- 
sian dominions,  by  sea  and  by  land,  in  bank  assign 
nation  roubles,  at  fimr  ftaoca  aacbt  at  k. 

Tend  period*; 


T«Br. 

Vahic  in  Poandi 
Sterling. 

1797 
1808 
180S 
1805 
1819 

36,9«0,ni 
56„s.so,0()t 
55,557,675 
55,589,118 

5^,601  M9 
(i.i,'-i77,75£) 
67,148,648 

Slt,58|M10 

91,581,479 
119.607,833 
1S%70^18 

878.188310 

15,263,570 
19.934,642 
80,451,053 

Tl\e  chief  exports  are  com,  hemp,  tallow ,  tlax, 
flax-seed,  iron,  furs,  linen  goods,  live  cattle,  timber, 
*nd  potaab.  The  principal  import*  are  cotton  and 
woollen  goedt,  wines,  dyers*  drugs,  raw  silk,  cotton 
wool,  tea,  fUfar,  coffee,  salt,  silk  goods,  fruit,  and 
for&pk  aOver  coin. 

The  Government  of  Russia  is  an  absolute  heredi- 
tary monardiy,  in  which  the  Emperor  is  tfie  sole 
ftwiner  of  the  laws;  bn^  aa  in  other  abwlato 


),  the  exercise  of  power  is  tempered  and 
woewliat  moderated  by  the  ri^tto  and  priml^Bee 
to  iddeh  many  badfea  In  difimit  pirovinoea  hnt, 
by  long  establudied  mage,  audi  daima  aa  vaaM 

be  dangerous  to  the  monarch  to  infringe.   Tn  the 

admlni.stration  of  the  government,  tliere  is  an  uni- 
formity prcbcrvuil  tlirouglwut  all  the  several  pro- 
vinces, and  in  the  different  brHiiul  t~  utu  which  the 
eiecutiTe  power  i«  divided.   Tbe  Emperor,  through 
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the  directing  senate,  imnes  his  ukases  or  laws  to  the 
Governors  of  the  sereral  provinces  ;  which  law&  are 
executed  by  a  Board,  divided  into  sections,  of  which 
Ae^  are  presidents.  Besides  the  civil,  there  is  • 
aubtMy  governor  in  each  department,  to  wbooi 
dons  tiie  aftin  «f  the  wrmy  arc  intrusted.  There 
are  devii^oin  ftom  dlis  regularity  of  system  among 
some  Ulhct  of  Cossacks,  who  are  ruled  by  their  he- 
reditary cliiefs,  and  among  the  ruder  classes.  The 
ministers  ;ire  unjiointcd  to  (litiercut  branches,  deno- 
min3t(  (1  Foreign  Affairs,  War,  Marioe,  InterioTj  In- 
atructioii,  Finance  Juitioe,  Prfke,  Agiieuhuic,  and 
EcdcsiasticiU. 

Tbe  CHril  and  Criminal  code*  of  Russia  are  very 
imperreGt,  notwithstanding  the  efforts  directed  ti^ 
wards  its  improvement  by  the  Empress  Cetherine, 
and  tlic  mure  practical,  hut  unfinished  attempt  of 
the  ))ri;seat  F.iuperur.  Fii  t!)e  citi*-!',  two  biirf^o- 
inasters  and  four  counsi  Uors  ;  ami  iii  the  coiitilry, 
one  jusdoe,  with  twu  noble  and  two  plebeian  pro* 
feitlan^  fbnn  tribunals  of  the  first  iuKtaiicc.  From 
fUmtf  appeals  may  be  made  to  higher  courts  in  the 
several  provinces  ;  and  from  them  again  to  the 
supreme  tribunals  at  St  Petersburg  er  Moaanr. 
AiiHiii;;  the  less  civilized  people,  great  deflations 
from  this  system  arc  still  iTidiil>:c-[1  ;  and  their  cliicfs 
exerci  se  an  hereditary  power  in  ci\  il  n>  ^vell  um  in  cri- 
TOIiial  matters,  over  their  seviriil  tribes.  A  kiiul  ol' 
Court  of  Conscience  exists  in  most  piaces,  which 
hears  verbal  complaints;  acts  as  arbiters  in  differ- 
ences atKratatnaUermatters ;  end  exerdsea  power  in 
behalf  of  minors  and  mdieeilea. 

The  Finances  of  the  Russian  eninife  aw  net  lub- 
roittcd  to  general  inspection  with  toe  sane  freedom, 
nor  with  the  s.ime  accuracy,  as  is  now  practl^ied  by 
most  other  govcruujents.  The  great  depreciation 
experienced  m  the  paper  currency  creates  Kime 
difficulty  in  ascertaining  the  amount  ot  the  income, 
eapenditurc,  and  national  debt  Besides  the  pay- 
menta  in  waiauey,  an  nuay  personal  services  and 
odier  benefits  derived  to  tiie  crown,  that  the 
bare  produce  of  tbe  taxes  ftlla  oiMwidcraUjr  aherl 
of  the  ellcctfvc  revenue  which  is  eitttttcted  by^ 
government.  The  chief  taxes  are  the  ea))itation- 
tax  of  two  roubles  from  each  j)ea--a!U,  ami  live  Ironi 
each  burgher;  the  property-tax  of  1  ;  jn-r  cut.  on 
the  capitd  of  the-tradersi  and  die  duties  on  the  im- 
portBtion  of  fiHfe%n  gMda.'  Tbe  other  material 
aomrees  of  revenue  are,  dw  nenopoly  of  distilled 
com  spiriu ;  the  profits  of  the  coinage,  of  postage, 
and  of  stamped  paper;  and  tbe  sale  «^  wcod  finm 
the  annual  cuttings  dt  the  royal  forests.  These  se- 
veral branches  have  been  estimated  to  have  afforded, 
in  the  year  1820,  about  ihirtetn  or  fourteen  niillioiiM 
Sterling,  including  the  kingdom  of  Poland.  I'lie 
expenccs  of  the  state,  for  many  years,  exceeded 
the  income;  and  thuM  the  public  debt  has  been 
cmstantly  incnaait^ ;  butt  it  is  satd»  the  revenue 
now  cquabiornther  exceeds  the  ezpcnditnre.  Tbe 
national  debt  is  supposed  to  amount  to  1 ,000,000,000 
roubles,  or  about  L.  160,000,000  SU-rling.  One- 
half  of  this  is  helieveil  to  con»ist  in  tJie  govcrnjiient 
paper  roubleit,  whtdi  iiave  been  issued  at  a  gradutil- 
ly  increasing  depreciation.  The  other  half,  or  fund- 
ed debt,  ia  princ^palljr  owiqg  to  fbieigaera,  and  the 


interest  is  paid  to  them  in  silver  money.  This  state  vf 
debt,  fur  so  extensive  and  so  numerously  peopled  a 
country,  may aAtappear  wry  hatry ;  hat  in  Hniuia, 
there  is  only  paper  money  m  circulotimi,  and  the 
fllP'f^mt  dnun  to  pay  tbe  interest  of  the  debt  hi  the 
precioiMnutBU,  makes  the  diffienllj  of  returning  to 
a  mebdlie  emrency  abnort  instdMaantable.  The 
project  of  a  sinking;  fund  was  adopted  in  1817,  but 
it  has  hitherto  made  but  a  slight  progress  in  redeem- 
ing the  debt,  or  in  diminishing  t'n  ij;iantity  of  cir- 
culatuig  paper ;  which  is  not  at  the  pruaeut  period 
worth  coe'nHnth  of  its  nominal  value. 

The  increase  of  the  Baaaian  amy  has  fi« 
ed  what  has  been  experianoed  in  eiaier  the  tOffliMy, 
the  papoktian,  er  the  xevamie  of  the  CBpire^ 

Czar  Peter  I.  in  168?  had  of  reguUr  troops  10,000 

Emperor  Peter  i.  in  1724  ,   108,350 

Empress  Elizabeth  in  1747   163,750 

Empress  Catiierine  in  1771   198,107 

 in  1786   863,662 

Emperor  Paul  in  1800   368,715 

Bmpenr  Alexandar  in  1805  .i.  4Mj8l7 

1  in  18S0  919*117 


At  the  last  of  these  pcrio<ls  the  land  force  was 
compiwed  of  the  following  descriptions  of  troops : 

Atcn. 

189  regiments  ami        hattaliona  infantry  6l:i,'2'2 

76  regiments  and  5G3  squadrons  cavalr}'  ltit,l4i 

90  battaliona  irtiUeiy   47,088 

Extra  corpe    ^JSS* 

Imigular  troofa  (horaa  ud  Ibak)......  lOMM 

Garnson  troops   77^000 

989*117 

Reside!  this  prodigious  force,  a  national  guard,  or  mi- 
litia, is  oi]ganiaed  in  all  parts  of  tlie  empire,  except  in 
SilieriaaiM  the  two  northern  European  provincaSi 
TlwapeDoeof  this  vast  force  is  very  amaUj  tlieair- 
tides  for  ihdr  equipment  provjrfomng,  and  arming, 
being  ofthe  ehenpest  and  coarsest  kind ;  and  as  the  re- 
emits  .ire  procured  by  ballot,  and  the  pay  of  officers 
and  men  is  low,  the  whole expence of theestabUstunent 
is  only  «0,000,000  roubles,  or  about  L.  3,000,000 
Sterling.    The  institutions  for  militury  educiition  are 
fully  coromensurntf  to  the  extent  of  the  force.  In 
the  Cadets-ltousie  at  Petersburg  are  1000 
and  tiw  whole  number  in  tbe  empire  under  < 
priate  instruedoD  fbr  themilitaiy  proftssicn, 
to  nearly  3000. 

The  navy  of  Russia  has  been  neglected ;  and  id-  Wanlf'^ 
though  the  present  force  is  e(|ual  to  what  exi.ste<l  in 
1813,  yet  its  clianicter  is  omeh  inferior,  as  m.iny  of 
tlie  ships  are  become  old.  \  ery  little  timl)er  of  the 
best  quality  is  to  be  found  in  the  Itussian  territory  ; 
but  cveiy  otlier  article,  required  for  a  navy,  io  nboil- 
dantly  and  cheaply  supplied  liom  domestic  aouroea. 

The  fleet  conaisU  of  shms  of  theIioe»  18  At- 
gates,  C  cutters,  7  brigs,  iS  floating  batterica^  ISI 
gun-boats,  and  numerous  armed  small  craft.  Tllia 
force  is  di\ided  between  the  Baltic,  the  Caspian^ 
cud  tbe  Black  Seas.   The  whole  number  of  officer^ 
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HtUcmt  Md  mannes,  with  which  the  fleet  i»  nmi* 
tied,  ii  Amit  $9jcm,  wh»'  aw  vMMt  hf  trftot 

'from  the  wafarinjj  pc'oplp  of  the  inarithne  pro- 
vince*. Tlie  imval  ports  nrc  at  Oanst.nilt,  Revel, 
Swe.ibor;^,  and  Uotsclicnsalin,  on  llie  Baltic  ;  iit  An-Ii- 
angel,  on  the  White  Sea  ;  at  N'ikwiajew,  Sewastou«l, 
Taganrog,  and  Clicrson,  oa'  tfait  Buick  Set;  Mitt 
Astrachan,  on  the  C«tpiati. 

Having  tlu»  giVM  a  view  of  tlic  fftBttoA  toa^ 
fiuD  ,i!ul  cirdUMtiiloe*  of  diB  RusniB  cdqiir^,  in 
Atee  re^iprrt^  in  wWch  aHsnttNiw  tAcB-^aee 
since  the  article  in  the  Kmycftip^rdia  was  written; 
We  Bwy  DOW  promxl  tu  a  more  piuticukr  d«icrip- 
tfen  «r  M  mWBilien  and  (fivifkcub 

Kingdom  ok  Poland. 

.  The  gmx)  divMiim  at'  Europenu  iiu«H«  14  ioto  aix 
pMvinoeii, 
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IT  :  


3,8.'".7,I07 

938,939 

B.\9*,5B5 

Sotttfi  or  New  Rn^^in  .. . 

2,5.';0.700 

139.7 

8,460,022 

46.7*1 

It  thn*  .ijipcirs,  tliat  m  the  whole  of  Carop««n 

IhiHsl.!,  the  density  of  the  pojnilution  is  siinicwhat 
le^s  than  '2\  ji<Ts(»ns  to  e.ach  square  nn'lc,  or  nearly 
one  J:c*rson  tr>  282  Engliih  statute  acre*;. 

Tne  ii*st  Sea  povioce  is  divided  into  the  foilow- 
ioff  jpniwiunemtii  vis* 


■Matin 
0«MeM{lift 

Livoniii   

Coilrhmd   

6,890 

SO0.51S 

737,73+ 

The  iubabitAPts  in  this  proviiur  are  new) j  one  to 
Iwuuljr  iCres  of  land.  J'he  princtpd  cHiet  in  the 
MmmiBeiit  of  Fecerabofg  ezei,  PeterAwg,  one  of 
the  CspilaU  of  the  empire,  with  800,000 tohahit^mts ; 
KronitMlt,  with  3.5,(X)0  ;  Narva,  with  3f:00.  In  Fin. 
Iund  are  Hplsiii^fors,  wiUi  8000  inhiihitants ;  Abo, 
will)  1 J  ,300 ;  L  Iciihor;,',  with  '.i'J.jO;  and  W  iborg,  with 
.3200.  Tile  chii'l'  city  of  E.iUlntita  in  Revel,  with 
] 5,000  inhabit^tnt*.  1  he  cities  of  Livonin  are  Ripi, 
withiiO.OOU;  Dorjwt,  with  TOOO  ;  and  Penuo,  With 
SMe.i  The  Qoly  aty  of  note,  in  Condand^  u  Mil- 
tMQ-MiftdaiDp  ISiOOO  tnhehitinte  No  other  places 
ttiMith^  hiw*  notiised,  hi  Ute  Bait  8m  p«>vincc, 
eOntauaceo  many  as  2000  iniiabitantf. 

Tb#  province  of  Great  KuMsi/i  if  divided  into  19 
govvrnnienu,  wboaeaaiBca,  extent,  and  MmOttion 


Moscow   i..... 

Sniolen.«k<>   

Pakow,  or  Pleakow. 

Ololiez  .....«.( 

Arrhnnr^ol   

^^'oIorrda  , 

Kostrouia  , 

Ni.-licfrorofl  , 

Woliidinur  .,,„,„„ 
Tula  

K.^luira 

'  ^1-'   

.larotlaw  

Knrft  

Orel  ., 

Riitsaii   

Taiiibow  ....,.,„„,, 
Woroiiish  


lixtfDt  in 
Sqiwrt  Mi  tel. 


I0,.'00 
22,088 
22,293 

«0,7«9 
S46,193 

3S,r-o 
so,.'ioi 

1  l.fHU 
13,736 

14,;>,'>1. 
1^^,779 
l4,5.-.3 


1,2S!),82.S 
l,'2<t7,<>.';.'"> 

960,000 

S52.90* 

.'iOi',178 
l,4-:i2,7()0 
),.S+9,o03 
1,106,016 
1.093,721 

l.iSS.9S8 

1,02^,991 
1,61), lf)9 
l,27(),OS.5 
1,270,7.91 
l,.^yi,}00 
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The  inhabHiinte  inthie  province  ere  nearly  one  to 
tweticy.fiHiraereaofland.  The  chief  dtim  in  the  j^o- 
vemnient  of  Mo?cow  arc,  first,  Moscow,  oiicr  cf'  itu- 
Oipitals  c(f  tlic  cni])ire,  )ioarly  the  vlinlc  of  ■i\  liich 
was  destroyed  by  the  fire  in  IS  1 2,  when  the  I  i-cnch 
troops  were  in  po.ssessitin  of  it.  It  has  been  since 
rebuilt  in  a  gre;it  piirt,  ns  far  as  re^^jinls  the  dwell- 

in^^s  of  itidividiuds,  bat  mukj  of  the  public  edi£oet 
are  yet  iiTifiniahctL  There  am  now  nhtult  npwarda 
of  900  cbur«hee,  man  than  9000  hdoaes,  and  be. 
tween  6000  and  7000  boothi.  The  nimber  of  Cn- 

liabitonts  in  the  sinnnier  of  1820  was  al^oul  200,000  ; 
and  in  the  folluwinf^  winter,  when  Uie  nobk-r,  with 
their  tunnerinis  csti!)lishnients  of  doinehtic-i  and 
ijlaves,  took  up  their  restdcnc*:  in  the  city,  they  are 
said  to  liavc  been  iiierea-sed  tf>  about  .50.0(X).  The 
city  of  Kolomna  contains  580g  iulubitanta,  ScT' 
puchow  r>.>U),  Wereja  5S41,  and  Mosbuah  ^M; 
all  tbe  other*  have  lesn  than  SOOO  inbabtuntiu  la 
the  ^venunent  of  Snte^cnskA,  thp  city  tif  that  name 
conLiios  about  1 2,000  persons,  Weasma  1I  ."0.  Ple»- 
kow  contains  1 0,000,  and  Toroptz  ]  2,000  inh.ibit- 
lUits.  Xovo-foroil  h:is  10,000,  and  Storaja  iUissn 
3'230  pvrsoii.s.  In  the  government  of  C)lonez  the 
city  of  Fctro^awojish  haa  88S5,  nnct  Karpaixil  .'J032. 
Tlie  .itily  city  in  the  ?ovemnieflt  of  Archangel  is  «f 
that  name,  and  contaliiM  8000  loall.  The  popula. 
tion  of  the  eity  of  Wi.logda  amoonta  to  10,529,  and 
of  Oiistjujr  to  12,000.  Kostroma  contains  SOOO, 
Galitzkuja  '^■,00,  and  Calitsch  (iOOO  inh.ibitants, 
Nishetrorod  has  12,000,  and  .\rsani.i.s  SOOO  person!-. 
No  place  in  tlie  government  of  Wolodiinir  coiitains 
2000  persons;  thec.ipital  of  the  •laiiicnamc  ha;)  only 
I.'iOO,  'J'ula  or  T<joIa,  t)ie  cJiicf  city  of  the  j;o\ em- 
inent of  tiiat;  nam^  haa  SO.OOO  itthobitaDtB^  Bjeleit 
lOOOk'iSAd  Ohejew  SitX).  The  city  of  Kaln^  eon. 
tains  S^OOOl  i^ouls,  Horowsk  eoijO,  and  Koselsk 
3500.  In  the  govemnu-nt  of  Twer,  the  eity  itC  that 
nsme  contains  about  20,000  people,  Sturi/.a  .'5.^00, 
OstBs^ehkow  ()2(t7,  Tornhok  15,000,  Wolotschok 
3500,  Kulasin  Sj^I,  Knshin  351 »,  and  Be«heak 
StiO.  in  JumiMWf  tbe  city  vi  the  namcliu  a  po» 
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I'urnpcun  puktion  of  2t,000,  IJgliuch  7000,  and  Rwtow  600a 
Miisa*.  ^  government  of  Kurst  contains  the  city  of  that 
'^•^''"^^name,  with  80,000  inhabitants,  Rylsk  with  6000, 
Sudsha  with  7000,  Biclgorod  with  8000.  Kurotslin 
With  400Q,  and  Ofattjaa  with  5500.  The  dtv  of 
Orel  hu  20,000  in1mbitaiit».  Mimk  6000,  JkAAow 
14,000,  Briansk  5000,  Trulitoduvsk  3.^00,  Slawsk 
5,000  Liwny  (iOOO,  hiuI  .Tcltz  8000.  The  city  of 
Hiasan,  in  the  (government  of  tliut  niuiie,  contains 
."iOOO  -•iouls,  .Soriiisk  4500,  and  Kaiimow  10,000. 
The  poverninent  of  Tombow  coiitnin-s  Totnbow,  with 
15,000  souls,  Hoslow  with  8000,  I.tbetljan  with 
3500,  Lipcsk  with  6*00,  Kirsanow  witli  4i00,  Mor- 
■buMk  wHb  05OO«  Shush  with  6500, 1  emukow  with 
4500,  mdJektaia with  880a  Wonnah  luttllae^ 
of  more  than  SOOO  souls,  except  the  capital  of  me 
same  name,  which  contains  alwut  15,000. 

The  province  rif  !,ittle  Riisvia,  composed  chiefly 
of  tiie  Okrainc,  or  the  country  of  the  Cossacks,  the 
best  peopled  of  the  whole  WBipktt  »  nov  divided 
into  filur  gaTenuDcntt,  viji. 


F.xtcnt  in 
Square  MUm, 

Population. 

17>557 
«l,717 
22,983 
16,810 

I,SA3^00 
1,471,000 

I,f)33,(KX) 

The  inhabiunts  are  about  one  to  ejglit  «iCI«l  of 

land.    The  city  uf  Ki«>w,  or  Kioiir,  contains  about 

•k),000  iMhiibitants ;  the  pnpul.ition  of  no  other  pLice 
in  tile  govcnrnient  reju!u  -i  hrymul  3000.  Cllarkow 
contains  l.V.OOO,  Sumy  i  t.CXjiJ.  Iiielip)ii)'io  !:'(X)0,  Le- 
bicHan  8f)70,  Aclityrka  12,788,  Bogoduchow  6749, 
Wdl^  9286,  Smijew  5000,  and  I-yuin  4248  inhabit- 
ante.'  The  analier  towns  in  81obotl.sk  UkroiDeare 
nutnerous.  In  the  govenimcHt  of  Tschern  igow,  the 
of  that  name  conUina  10,000*  Neskin  l^OOO^ 
Cflnchow  9000,  Nowgorod  8000,  Starodob  4000,  and 
Mglin  5077  inhubil.iuts.  Pultow;i  has  10,000,  Mir- 
gorod  T437,  l  ubni  60CX>,  PtTcaakwl  GUOO,  Solo- 
tonscliH  :i5on,  and  Krementschuk  8000  inhabitant-i ; 
besides  which,  the  smaller  towns  and  villages  in  the 
government  of  Pultowa  are  well  peopled. 

The  province  of  South  Ruaaia,  a  great  part  of 
whidi  haa  been  added  to  the  enpire  in  the  course  of 
die  d^tceoth,  and  the  first  ten  yean  of  the  nine- 
teenth ecnturjr,  ia  divided  into  fivegavetnuaantB^  via. 


Bueatla 
aqane  Miles. 

«ft757 

25,728 

523,600 

43,562 

437,428 

18,711 

310,000 

Lend  of  the  Don  Cos-l 

77/)84 

S98tt08 

The  mhalbitanta  are  about  one  to  fortjr>nine  aereo 
of  land.  The  city  of  Catlterinoahiw  contains  about 
£000  iidiabitants;  none  of  the  other  places  more  than 
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SOOO ;  and  only  two  reach  to  that  number.  The  Kuropeu 
towns  in  the  government  of  Cherson  are  almost 
wholly  of  very  recent  foundation.  The  capital  of**"'^''^ 
that  name  oontaina  5000  inhabitants,  Nicoligew. 
{taaadad  in.l789)  9000,  and  Jdiaswctend  lifiOO, 
The  gnaler  part  of  die  inhabltents  of 'nnrida  are  of 
tho  Tartir  race,  and  of  the  Mahoraedan  i^igion. 
The  population  of  the  citit-s  hoi  been  very  fluctuat- 
ing since  tliiii  district  first  c:ime  under  the  Russian  go- 
vernment. Kada  or  Feodosia,  formerly  the  seat  of 
the  Genoese  trade,  with  the  countries  around  the 
Black  Sea,  and  then  stated  to  have  had  a  pepeletioD 
of  40,000,  when  visited  by  Dr  CkrlWj  tad  otlj  9^ 
iinnilieij  but  in  1880  iuA  incnaaed  to  now  thas 
4000peraani.  Simftropol,  a  frontier  girriaon  ciM', 
haa  20,000  inhahiliuits,  of  v.irious  nations  and  reiU 
gionji.  Hnktschisarai  cont;iin!i  5777  persons,  mostly 
Tart.irg,  mid  Koslow  4410  ol  ilir  :  ;itnc  description. 
Besaarabia  wa«  formerly  a  pnrt  of  Moldavia.  Akcr- 
man,  a  strongly  fortified  place,  has  a  population  of 
•bout  10,000.  Ismail,  celebrated  for  ita  siege>  and 
eoce  containing  40,000  people,  is  still  in  niina«  and 
neatlir  without  inhebitanta.  The  only  cily  amoiif 
the  l5oo  Coatadca  it  laclMrfcaA,  in  m  very  onhealtby 
situation,  but  containing  a  poj)ulation  of  1 5,000. 

West  Russia  comprehends  tfiose  provinces  of  Po- 
land and  Lithuania  which  Invi  l  .  i  n  fomietl  into  a 
component  part  of  the  Russian  empire.  They  have 
beendivided  hito  efght  fovcnunent^  irii. 


BiMt  in  Square 

MflM. 

Wilna   

2'?,061 

i,sst*ioo 

11,4;}* 

648,500 

14,140 

914,686 

Witebeidc  

23,424 

1,135,100 

963,400 

S9,73J» 

1,464,000 

20,2i4 

l,fiO(i,400 

Bijilvstock   

3,370  1 

219,050 

The  inhabitanta  are  about  one  to  eleven  acres  of 
land.  The  chief  cities  and  their  population  are,  in 
Wilna,  Wilna  with  »6,000,  of  whom  l«,0OOaM  Jew% 
and  Kieydani,  with  5000  rohabHanta.    In  Ofod> 

no,  the  citv  of  that  name,  with  5000,  and  Sloneni 
feOOO.  In  Minsh  6000,  in  Slusk  and  in  Pinsk  4000. 
In  Witebesk,  the  city  of  that  name,  l.O.OOO,  Welisk 
4700,  Uunaburg  4000,  and  Poiosk  d20a  The 
city  ol  .Mohileu  has  l6,000.  The  dtics  of  Wolhy- 
nia  are  Berdycseu  with  10,000,  Zaslow  with  450G^ 
Staro  Constantino  with  4800,  Ostrog  witli  4500^ 
Bowno  with  S»70,  Waldnnar  with  SIS^  and  Dnbno 
with  5695  inbabhaRta.  In  Ptodolia  are  the  ciOea  oT 
Kamenetz,  with  5650  Inhabitant!*,  and  Mohilcu  with 
7000.    The  city  of  Bialystock  oontaina  SH&O  iahm- 

bitaoMi  andaootherpliioeef  diatgofKnnmtMOOw 

The  ancient  kingdom  of  Poland  has,  bpr  successive  Kuig<l<»¥ 
divisions,  been  reduced  to  a  small  territory,  when  Poland 
compared  with  iu^nner  extent.  A  description  f>f 
tfa«I>acfay  of  Poaan,  a  pvtoftt,  bto  befeuod  ia 
tUa  worlt,  under  tfie  bead  of  Pntrsiu.  Oellldn  in 
united  to  Austria;  jwrt  is  includefl  in  xhc  prr^rnt  pro- 
vince of  West  Russia;  and  a  very  small  portion,  con- 
•  1 
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taining  the  oty  of  Cracow,  and  the  nirrounding  dic- 
trict,  i»  formed  into  an  independent  repablic.  The 
part  now  callod  the  kiuj;iloui  of  I'oIaDii  in,  properly 
sjjc.ikingj  ;i  IlnHHian  viceroyiilty.  It  ha.s,  itidcecl. 
been  {termitted  to  retain  %omc  of  hi  iuicient  forms 
and  institiltMlMi  but  it  is  efTLxdvely,  at  pnwnt,  a 
mere  proTlnoe  of  the  lUis.tinn  empiie,  and  in  that 
Tiew  we  iniitt  now  conaider  it. 

The  grand  divliions  are  Into  eight  Waywodealup^, 
and  Hmw  aie  again  aabdiTided  into  Obwodedupfl. 


Name  uf  H'af- 

Square 

ma. 

t*t>[jiil:i:ion  in 

laiti. 

and  lUcit 

MasHoviu  ... 

fiS.'-.H 

4S 1  ,(>00 

Kaiitcb  

5l2,VO0 

Kalitch 

.  7,ait 

4^ 

++3,000 

Klt'lce 

5.0(K.i 

Sandomir... 

5988 

*Si.ooo 

aadook 

1,600 

Lublin  

6657 

Lublin 

10.300 

I'obu-lna  .... 

48f)l. 

Siedlec 

2,1 1  ■> 

Auj^Uiitaw 

Gi>70 

335,000 

Suu&lki 

a.ucx) 

Flock  ...»,H 

6SM 

Flock 

6,000 

The  inbabitanta  ate  one  to  aboot  nine  acrea  «( 
land. 

s^y^  Poland  i«  generally  a  lend  country,  but  towarda 

aatt,  and  the  Routh  is  niun-  \in(Uil.itiii|;,  and  WNne  of  the  liills 
Pwdnakiw.  riso  to  the  hcif:ht  of  Uft  aliovp  the  level  of  the 
stM.  It  is  Mcll  siipplii-ii  W  illi  running  .slrfuni.'i.  To 
line  north  of  the  V  istiihi  arui  thi'  Uii^,  the  soil  is  for 
the  iiKist  |)AVt  siuwly,  hilt  p^fiUTiiUy  fcrtili'.  Iti  the 
south,  the  soil  is  u  rich  vejcctuhle  nioulil,  ititpniux» 
ctl  with  inarKbi:^  and  raomsses.  The  eliin;ite  ia 
colder  in  the  winter  than  ia  the  same  latitude  in  Ger- 
many and  France.  The  ptodnctionB  an,  com  of  aU 
kinds,  Imiiiji,  fljix,  hops,  tobacco,  UDod,  fruit,  tuttlc, 
abundance  of  game,  river  tish,  lioney,  and  wax. 
The  luincral'^  arc  copper,  lead,  iron,  and  ciJainine. 
There  is  much  marble,  alaba-stiT,  nnd  litncHtonc;  and 
in  jionie  parts  sjilt,  i.iilph<ir,  saltpetre,  and  cofil.  The 
maiiulHcturinff  labour  is  chiefly  destined  tu  provide 
dothin;^,  and  the  most  homely  artieleh  for  domeatic 
UK.  The  Jewi)  are  the  cliief  traders,  niaanfactaverit 
and  innkee|)<!r.s ;  and  their  dwellii^^»,  io  the  towns 
end  vill.igcj,  are  far  better  than  tboaeof  the  clergy, 
or  even  tlie  low  er  nobility- 

The  inhabitants  have  incrca^td  at  an  extraonli- 
ii:u-y  rate  since  the  return  of  tranfjuillity.  The 
ilitt'f reiice  iM'tWeen  the  year  ISl  i  and  ISl^  ap- 
peara  to  be  individuals,  many  of  w  honi  are 

Getinan  OOloni.sts.  'I'he  numlHT  of  Jew.s  ia  lftl9 
W4M  S13,944i«  AU  rdigioaa  pK^Mioaa  ei^oj  mfjul 
rights.    The  Roman  Cathoue  is -the  predooiinam 

sect  ;  their  hierarchy  con$ist.<<  of  an  archhiahop  und 
five  bisho)>s.  There  is  a  Unitarian  bishop  of  the 
(iret  k  ritnid,  wlio  presiden  over  200  churches.  The 
Liitlierane  are  about  1.^0,000,  who  have  a  con.slstory 
and  •iiipprintcndcnt.  The  Culvinistsare  about  tJooo. 
Besideatbeae  are  several  tnuUer  Chriiitian  sects,  and 
mote  than  100  AnuUet  of  Mahoinedans.  The  nobi- 
Kty  ar»  vwy  imneroua,  comprt^teodiag  more  than 
COfiOO  ftmSiMu  They  are  cUstingur»h«d  by  differ- 
ent  titles,  but  have  none  of  the  privilegeK  of  rank, 
uuliiis  they  possess  property.  Many  of  them  sre 
Vab  VI.  FABt  iU  ' 
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very  poor,  bataboat  lOOcnjoy  very  extensive  estates.  EaiDpc«n 
Some  restrictions  in  the  nse  of  titles  have  been  re-  Kuwi*. 

cently  i:itr<Hhu:i-d,  wiiicli  prevent  those  from  us.siiui- 
h\g  thtiiii  w  ho  (in  not  jxi-ssess  a  <;raduate<i  s|)ecific 
amount  of  income  acctirdiiij*  to  the  title.  FrofeS-sors 
of  the  tiniveniitiea  of  ten  yuur<i  .st^nuling,  civil  and 
military  otfi^efs  of  the  same  U'listh  of  senrioe,  and 
such  burghers  as  make  usefol  discoveries,  may  be 
now  admitted  into  the  ranlu  of  ndbili^.  The 
buTtthers  have  swne  civil  rights  ^Tuuted  in  .'iddttton 
to  those  formerly  enjoyed.  The  peasiinls  h:iv  e,  how- 
ever, been  most  beiu  lited  by  tlur  divi^ion.s  that  ha\c 
b<en  made  of  I'dIiukI.  L  nilcr  the  ancient  system, 
this  nmncrou'^  class  of  persons  had  neither  pro]H-rtv 
nor  rights ;  and  their  ctnnnujn  proverb,  "  We  have 
notliin£T  but  what  we  drink,"  is  surticiently  descrip* 
tiv  e  of  their  low  candition,  and  tbeir  haliitual  intern^ 
peranee.  They  have  now  acquired  personal  free- 
dom, and  the  ri^jht  of  holding  landed  property.  To 
this  extinsioti  of  freedom  may,  in  some  measure,  be 
attributed  the  recent  iiicrca.'k"  of  inhabitiint.s  ;  as  many 
of  the  (ierni.m  emifjranls  woulil  not  liave  iivailtti 
themselves  (>t'  tln'  j^realer  fertility  of  the  Polish  S4iil, 
whilst  thi;  old  ilavu-:|i  <lfgT;i<iatioiiof  thepeaijauU  waa 
continued. 

The  present  con«titution  of  Poland  is  a  limited'^ 
monarchy.  The  Emperor  noniuiates  the  Kinp,  w  in 
has  tl'.e  sole  executive  |H,wev.  'J  he  legislature  is  di 
vi<le»i  into  l\v<i  cli;imber!).  The  ujiper,  or  senate, 
consists  of  thirty  members,  nominated  for  life  by  the 
kin,!;  ;  of  whom  ten  are  bishops,  or  clergy  (appror- 
c<l  by  the  l'op«'),  ten  iire  \Vuywo<le»,  and  the  other 
ten  CastulkuA,  or  Magmitch.  'i  he  lower  house  0an> 
Itats  of  sixty  mend>ers,  -who  must  have  attained  40 
yeaea.  Th^  an>  «ha««n  for  juae  years,  hat  every 
diird  year  the  retirement  of  onoJthird  of  than  la  de^ 
t«'rmined  by  lot.  'rh?y  are  elected  by  the  provincial 
assemblies  of  the  nobles,  where  there  arc  at  least  600 
<|ualitied  electors.  A  conmiissioner  j.s  nppoitite<l  for 
civil  affairs,  another  for  criminal  matters,  and  a  third 
for  litiance^.  These  throe  i>erj*oiis,  w  ith  the  mini- 
sters w1k>  titt  in  the  asaembiy,  not  by  cicctiou,  but  of 
righ^  ar^  the  only  members  permitted  to  <}>eafc,  and 
•Utbe  others  give  their  volet  m  silence.  The  aaaem> 
faUea  are  convened  every  other  year,  and  sit  only 
fourtc!eii  jhiys  to  ih.>patch  audi  business  as  is  laid 
bctiinr  then).  'I  liey  ha^  e  no  p<jwer  to  initiate  a  law, 
nor  the  right  to  exercisi;  any  iiupnsitorial  functions. 
The  assent  of  the  upper  chamber  is  not  iiuii^ensa- 
hie  for  j>ronuilgiiting  a  new  law,  if  it  be  iippruve«i 
by  the  lower  chamber,  on  the  recututoeudatioa  of 
Uic  king. 

The  roles  had  formerly  few  or  no  written  laws;^^,. 
but  m  the  year  1957,  Bole*lau  the  Fifth  introduced 
the  use  of  the  law-book  of  Magdeburg,  which  his 
been  contiinied  ever  since  as  the  compendium  of  ci- 
vil and  criminal  la\»'.  The  locnl  courts  con.si.st  of 
the  Uiuhiw  ncrs  ;  thi:  next  liiglier  court  extends  o?er 
each  U  nywodesliip,  and  from  them  there  is  a  court 
of  gewsral  apptitd.  A  new  code  of  laws  has  been 
dravtoi  up,  but  it  not  yet  in  practice* 

Tiie  income  of  Poland  is  about  L.  850,000  Sterling,  Ftoaatti, 
derived  frntn  a  hmrth  and  capitatioo-tsx ;  from 
stamps,  customs,  lotteries,  and  posiiii^.    1  he  civSlist 
is  about  L.  i  7  0,000 ;  ooe-haU'  ul  which  lu'mn  from  the 
90 
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the  other  it  taken  from  the  public 
UrcMmy.  The  debU  of  the  aUte,  indudiDg  old  mkI 
new,  muft  to«WgOOO  PdMh  goUw.  The  ex. 
penoee  are  not  accuretely  known,  ea  no  bud^  hu 

yet  hccn  made  public  since  the  introduction  of  the 
new  conalitutiun,  ami  tlie  accession  of  the  Rtissian 
Imperial  ianiily. 
An/ft  The  array  consist-)  of  30,000  infantry  and  SiO^OOO 

cavalry,  of  whom  the  royal  guards  farm  a  body  of 
12,0IX);  but  tile  military  organisation  is  not  yet 
completed.  Every  Pole,  withoot  exception  of  rank 
religun,  ia,  by  die  law,  a  snldier  turn  lint  ^geof  twcn* 
tjr  to  diirty  ;  but,  in  practice,  nuxneroiM  exeeptioM 
to  the  grr  .  r  il  r  ;i!i  n  ,  illoMcd.  The  muskeih  are 
suppiied  Iroiii  a  luauiil  irtory  at  Koiislvie,  but  the 
cannon,  as  well  as  cluth-  ior  i.iiiliiri;r-,  must  be 
drawn  from  other  countrie*.  There  i»  a  acarcity  of 
gHBpo«rdar»  dtboogh  nlqiette  b  alnundanb  * 

MtAtte  XvMiA. 

The  dominion  of  Ruasia  cfjoiprehends  the  whole 
of  Northern  Asia,  and  extends  from  iofiffitudc  37^ 
14' to  I9(r  88' eist  froin  London  ;  r-  i  i  t  r  jni  lati- 
tude 58"  58'  to  78'  2'  north.  1  his  va-st  dooiiaitMi  i& 
calculated  to  be  spread  over  |^ths  of  the  land  of  the 
^lobe,  and  to  be  rather  more  than  one-third  of  the 
surface  of  the  whole  of  the  continental  portions  of  it. 
Ficear the  The  aMKm  dhryon  of  tho  Adatie  KaaMU  teiti* 
C"!^'  tory,  frora  the  riv«r  Jenwy,  or  YflDeaii,  haa,  en  its 
southern  and  eafterii  parts,  vast  mountain  ranges  ; 
and  on  its  interior  there  nre  ncveral  chains  that  run 
to  the  Ai  ■;.  n,:x'nn  in  vjist  It  i»  covered 

with  woods,  large  lakes,  or  extensive  elevated  j^Iaiiui, 
and  terminates,  towards  the  shores  of  the  Frosen 
OocMip  in  vast  fields  of  eternal  ice.  The  divisioa  to 
the  KcMward  has,  indeed,  some  ranges  of  moon- 
tiiiUf  M^ecnllj  the  AUaim  duin  on  the  mnak,  tfac 
Ural  range  on  the  mut,  and  the  rMge  of  Cauouoa 
on  the  sotith-west,  with  their  viiirms  jirojccting 
liranches  ;  but  tak«»  as  a  wholt,  ii  may  be  describ- 
ed as  a  vast  Imrl  plain,  i  nr;  illy  watered,  but  by  its 
climate  and  soil,  ill  adapted  fur  the  increase  or  the 
comfort  of  human  beings.  The  soil  to  the  westward 
of  the  Ural  mountains  is  generally  very  fertile,  and 
produeet  abundant  returns  of  com,  but  to  tlie  eaaU 
ward  it  is  barren,  oM^  tt>d  Marocly  •xhibita  any 
symptoms  of  vegetation, 
tmpsii  Although  Russia  in  Asia  is  in  part  surrounded 
hy,  and  in  some  parts  covered  with  mountains,  yet 
there  are  several  barren  plain>i  of  great  extent,  uaiml- 
ly  denominated  iUepju-s.  1  he  roost  remarkable  of 
ttese  are,  the  KirgtsnK^^h  Steppe,  between  the  Irtish 
and  the  Orenburg  boundary  line-  It  is  a  vary  dr^ 
and  barren  distrirt,  with  aotne  likti,  nhoM  water  u 
•■line.  The  few  liwra  have  oopieoa  atreanu  in  the 
spring  fmui  the  melted  snows,  but  In  summer 'be- 
come dried  Tin-  Wolgau  Kalmuck  Sir])|M>,  be- 
tween the  L'rai  and  the  \Volgn,  extending  ivum  the 
Caspian  Sea  to  Samarb  -t  the  same  description. 
The  Kuman  Steppe,  e.\tending  from  the  Caquan 


Sm  to  the  Den  and  the  Wolf*,  memUee  « lake  i«. 
candy  dried  up;  bcingfonned'of  anizMBVof  and 

and  day  with  an  undulating  surface,  intermixed 
j^rith  salt  lakes,  and  utterly  destitute  of  v  egetation. 
The  other  sU  i  i  't  .  v  ith  slight  varieties  of  character, 
are  tliat  of  I  crek,  between  the  rivers  Terek  and 
Kuma,  touching  on  the  Caspian  Sea  ;  of  Kuban,  ex» 
teiiding  from  Kuban  to  the  Manitsch  and  the  lake 
of  Holscbei;  of  Jettish  to  the  eastward  of  the  Ural; 
of  lachim  on  both  aidea  the  river  «f  thet  aam^  be> 
tween  Tcibol  and  Ae  Irtiah;  end  the  Baiaba,  be- 
tween the  Irtish  and  the  Ob.  To  these  may  be 
added  the  Arctic  plain,  between  the  67th  degree  of 
latitude  an<l  the  Frofeti  Ocean,  ivIhim  v,  Ik.U  u  i  face 
is  little  more  than  morasses,  mi^cJ  witii  rocks,  and 
bound  up  by  frt)st  betwixt  ten  and  eleven  months  in 
the  year.  These  extentive  plains  are  sometimea 
pawed  by  fbe  waadating  tribes,  who  find  sobmstenoe 
en  die  Imi  ttvQe  ipota  which  are  to  be  owt  with  on 
the  hanks  of  die  river*  Aet  bonnd  Aem. 

The  rivers  of  Asiatic  Russia  that  em|)ty  thctn«i{|, 
selves  into  the  Arctic  Sea,  arc  among  the  most  con- 
siderable  of  the  ancient  world,  i  li-?  most  remark, 
able  of  these  are,  1st,  The  Ob,  wiio-ie  couriie  is 
S800  miles  in  length,  during  which  it  receives  the 
great  rivers,  the  Tom,  the  Kck,  the  Irtish  (which, 
before  the  junction,  runs  2500  miles,  md  takes 
into  ita  itieNn  the  waian  of  the  Ischim,  ttie  To> 
bal,  ind  many  odier  liieia),  dw  Tyda,  and  M 
their  tributary  streams,  id.  The  Yen  --ii,  or  'cnisy, 
■which  has  0  course  of  2000  miles,  wiui  icvmr  suiuo* 
sities  than  are  uBU  illy  i  li-i  rM  1  iu  other  great  rivers, 
it  receives  th«  waters  of  fourteen  large  streams  and 
all  their  tributary  collections.  3d,  The  Piaaaoa, 
whose  course  is  300  miles.  4tk,  The  Taimurskoe, 
a  short  stream  issuing  from  a  lake  of  the  same  name, 
in  ktttode  TOP*  6H,  Tbt  Khatanga.  which  emptiee 
Itadf  into  Ae  bay  of  Khatangaskoi,  on  the  Froien 
Ocean,  fitfi,  The  .^nabara,  an  Arctic  stream.  7rt» 
'1  he  Olenk,  vklutsc  waters  only  become  considerable 
after  entering  tin  Ar:  tn  :  ircle.  fHh,  The  I>eua,  one 
of  the  largest  of  the  Asiatic  Russian  rivers.  It  rises 
in  the  Hackal  mountains  to  the  north'  of  China,  in 
latitude  Si"  SV,  and  empties  itself  into  the  ocean  in 
hititude  ICPMy,  and  longitude  ISi"  86',  after  re- 
oeinng  the  waters  of  fourteen  hu-ge  rivan  and  their 
numerous  tributary  streams.  9<il,TheOnioM.  lOfA, 
Tlie  J.in.1.  1  lift.  The  Indigirk  1,  1  2l!,  The  Alazeja. 
13<A,  Kolyma.  l-Uh.  The  Tchouna ;  suul,  I5lh,  The 
Anigonia.  1  he  .streams  whose  courses  fi.ot  l  ien 
traced  to  fall  into  the  sea  of  Kamtscbatka.  between 
Asia  and  America,  are  the  Anadyr,  the  Katirka,  the 
K«mtschatl(«,  the  Pensbena,  the  Tikha,  the  Ischigb 
the  Taana,  the  Okhou,  the  Ude,  the  Argun,  and 
the  Shilka.  The  Black  See  leoaives  from  Uuman 
Asia  the  great  riTers  Kooban  and  Rioni,  with  tlhtir 
tributary  waters,  and  several  smaller  streams  which 
ari.sc  on  tlie  wehtern  sideM  of  the  mountains  of  Cau- 
casus. The  rivers  which  di.scliarge  Uicmselves  into 
the  Caspian  Sea  are,  lU,  The  Wo^a,  which 


«  The  best  recent  WOfka  en  Poland  U9,  Gtmk  du  Vwageur  en  PvkfM,  Vtammt,  IMOj  KUm  Sttatt 
venm^nungen  und  L«ttttn  Vhrnaltmi^  ma  F.  Jikel,  Wien,  I819. 
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out  of  the  centre  of  Enropcon  RumU,  and  forms  tbe 
principal  metufof  iutermil  water  oommunicatioii  bfl* 
'  iwmk  (be  E«MiM«  ind  AMtic  portka*  of  the  em. 
piffk   Iti  raam  b  npwcrAi  ef  9900  ndha  hi  length, 

during  the  prepress  ofwliicli  it  receives  the  striuin.i  lA' 
fourtern  large,  and  vii>it  imiiibt.r  ol' smaller  rivers, 
■J(/,  The  Kunin,  ri^inf;  in  tli«  northern  C'aiicaauj. 
3d,  The  Terct,  a  uiountain  torrent,  nearly  dry  in 
tnmmcr.  4th,  The  Akhracan.  5ih,  The  Sulach, 
hoidl  liTin  aalj  abundant  in  tlie  spring,  and  nearly 
dtj  in  CiimaMri  6'A,  The  Kur,  a  stream  Tonned  by 
s  uafan  of  Kvenl  oUiefa  in  Armenia  and  Georgia, 
Mid  ravifable  fkom  'Mi*.  7lh,  The  Ural,  rinng 
in  tlie  L'ralian  range  of  niounlninH,  ami  rtjrming  a 
fourne  (if  nrarly  1-KKJ  miles,  diiriiij^  which  it  re- 
ceives llie  waters  <jf  six  larpe,  and  numerous  smaller 
rirerk.  fii/t,T!ic  J<:iaba,anver  coming  from  the  north, 
and  running  about  4jO  mile*. 

The  lake*  in  Ruaawn  Asia  ere  very  nomerottib  end 
eome  of  tlwm  veryentemivi*  Oneof  tlielgi;gMtii 
the  Baikil  in  SilwriB,  between  letitnde  SP  «nd  S5% 
and  longitude  104*  96^,  and  109*  SS^,  extending  o^er 

11, ISO  sqiiiirc  miles.  Its  water  is  clear  and  bri^lit, 
the  dcptli  varies  I'mni  lb  to  iSO  feet-  It  is  cwvere<l 
with  ice  from  the  middle  of  1  )ecember  till  April.  The 
river  Angara,  which  runs  to  the  Jenisy,  issues  from  it. 
It  receives  the  waters  of  several  streams  which  come 
either  ikom  the  Chineee  territory  or  it*  vicinity. 
The  lekee  next  in  extent  ere  me  Tchani  and  the 
Pieieniko^  both  in  the  fefewwent  oTTomik. 
most  every  province  has  one  or  more  lakes,  terend 
of  which  are  of  sjdt  water,  on  whose  banks  ii  natu- 
ral cryslallixation  jirepares  culinary  ^alt  lor  tlic  use 
ot'the  inhabituntii. 
AgniaiUaia)  The  agriculture  nc'ce^iKtril^  varies  both  in  its 
inecticcs  and  ite  productions  in  countries  so  ex* 
len«ve  ee  thoM  ve  are  sketching.  By  an  birreet 
table  before  in,  it  xppmn  that  die  «' 
(wlieat  and  rye)  does  not  yioM^  en  tt 
more  than  three  and  a  half  firr  one  grwn  that  i 
sowed  ;  ;uid  the  summer  ctirii  ^l);i;'lr y  and  oats)  not 
much  more  than  two  and  a  luui  litr  one.  The  in- 
crease ut'  production  seems  to  be  about  as  progres- 
sive the  increase  of  populittiuu.  liy  a  return  of 
the  «  hole  prcjduce  of  the  harvest  of  1808,  it  apiwara 
|hat  the  whole  quantity  raised  was  43,424^6 
tadietwerta  en  99,854,683  qnarten  ;  from  which,  if 
two-sevenths  be  allowed  fur  seed,  there  will  remain 
for  subsistence  21,324,760  quarteri.  Taking  the 
■whoh  I  I  [illation  at  10,1<)4  \  mil  allowing  for 
I,l6v,uuu  who  eat  no  bread,  il.cie  will  have  been 
about  IS  buihel-i  of  corn  for  each  individual.  In 
many  |mrts  the  goats  and  sheep,  and  in  soiue  tiie 
oxen,  furnish  food  for  the  inhabitants ;  whilst  aid 
for  the  mhiirtfnfii'  of  otlien  is  afforded  from  the  fish 
oTtlw  aaaa*  bkea,  md  riven. 

The  ounes  of  Bnsaian  Aaia  are  by  far  niom  pio* 
ductivc  than  Aoee  of  ai^  othv  poctton  of  Ae  eui> 


pirei  aa  from  them  ii  OKtracted  the  whole  of  the 
gold*  aQvcr,  and  leed,  ttine>tenths  of  the  copper,  and 
eleven-twelfths  of  the  iron  which  is  brongfat  into 
use.  By  the  latest  returns  the  whole  prodlaoowM 
aafidlovat 


Gold. 
Silver, 

Bar>iran, 

Vitriol, 
Rock  Salt. 


17>940  ounces. 
540,000  ounces. 
3,360  tons.* 
900  I 
1,680,000 

5,184  tons. 
14,675  quintals. 


Accortimg  to  the  work  from  which  tlie^  state* 
meiita  are  taken,  t  the  culinary  »alt,  annually  pKfr 
pared  in  Asiatic  Russia,  is  850,000  quintals. 

The  fishery  is  a  considerable  biandi  of  industry,  Fidisrin 
and  ftinuahce  aitielea  tat  eiportatiitn.   The  CMiwtt*e. 
klatofim  iti  Aahkig  on  the  Caspian  Sea  to  i 


  Tbejproducs  consists  chief- 
ly or  the  flesh  and  the  ^  or  the  sturgeon,  and  of 
tile  .ikiri.s  of  seals.  In  1815  there  were  employed 
boats,  and  CGSS  men  in  thi.s  fishing.  The 
Wolga  and  some  other  river.-i  yielil  prodigious  <pian- 
tities  of  exc^Uent  fish.  The  whole  value  of  thi« 
object  is  estimated  at  8,000,000  silver  roubles,  or 
more  than  L.  1,500X)00  Sterliag.  The  chaae  isa  bu- 
ainess  of  much  importance,  both  on  account  of  the 
fiiod  which  it  ■uppliea  for  ■obaietenee»  of  the  peltry 
wUdl  Aimiibes  for  winter  gannents,  as  well  as  arti* 
desfor  an  export  trade.  The  pri  lu  r  ins  s  i  f  the  fo- 
rests not  only  supply  the  artide  ot  t  ji  I  ^s  l  ^ch  die 
severe  climatu  requires,  but  furnish  [nr-jr  i]u amities 
both  for  builduig  and  firing  to  other  nations.  Ma»t 
of  the  foreata  belong  to  ue  crown:  tho&e  of  .Asia, 
e»liniTeafSib«(ia.are  calculated  to  cover  43,£00^ 
lOCMXM^OOO  VoigMk 


the  niKBaftetnrea  are  very  few,  and  very  homely.  Msnu&c- 

The  lit  artltli  produced  is  the  leather.  Some  linen  J""*"* 
is  uiiidv  of  u.  cuarse  kind.  In  Casan  and  Astrachan 
there  are  establishments  for  making  cotttiii,  woollen, 
and  silk goods,  and  for  various  kinds  of  hardware  and 
l^iam.  Iw  bfmHfteb  Im*  especially  the  distiUeries, 
are  moKmUMRNial^iai  any  other  manufacturing  ob* 
jects.  Making  corn  spirits  is  a  royal  monopoly,  but 
in  soaeoftfae  Aaiatkcitiea  it  ia  lotto  Armby  tho 
government  The  chief  coMunoreeiapilenMJt«tweeB 
the  several  provinces  wh ose  productions  are  most  di& 
ferent  from  each  other.  There  is  an  increasing  tran- 
sit trade  between  China,  India,  and  Europe,  and 
custom-houses  are  cstabli^ed  on  the  frontiers,  at 
which  the  tolls  are  collected-  We  have  no  sUte- 
ments  of  the  extent  of  this  trade  that  are  sufficiently 
accurate  to  create  much  confidcnoB.  The  value  at 
the  goodly  vhidi  in  1800  ware  mmifiMted  in  the 
govenuaiMaof  Irtaak  and  Ktaditi^  ondwChiheie 


•  It  appeiirs  from  a  recent  iuteiiigent  work  (Tookc  On  High  and  Loot  Pricu,  Part  II.),  that  the  acgmXMi' 
tion  of  copper  from  Russia,  which  before  1818  was  trifling,  in  tint  year  amoUllcd  to  IfiStona;  in  1819 
J419  ;  in  18S0  4466 ;  in  1881  5028  ;  and  in  18S2  SMS  tone. 
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uiHiwri  wn  5,049,138  ailver  nmUet,  or  about 

^^^^^  DOVtav 

VMiimM.      TlMlMaM  Mid  dhiilaM,  boOi  mQitary  and  poli. 
lifld,  of  BoMiia  Ah^  m  at  pKMBt  die  fiilWiriiig : 


trade  consist*  in  leather,  linen,  soap,  and  com ;  part 
of  which  is  convpyed  to  the  different  markets  by 
land  carriage,  and  part  i*  aent  by  the  small  river 
Sura  to  the  Wolga.    Saransk,  in  latitude  54" 
mad  kngitade  4<i'  41',  contains  6X00  inlubituta, 

Kk^gim^  Attnukaii. 
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The  city  of  Caxan,  about  five  n  ilc-  IVmn  tlu-  Wol- 
ga, in  north  latitude  5.5''  47'  .">1",  iiul  a«t  longitude 
40»S6'  41",  increaaing  place,  w  jtli  'J,t.(XX)  in- 
iMMlniti*  In  it  the  governor  and  Ar<  hhishuji  Iiave 
yiM— ,  end  there  ece  leoie  few  other  goo<l  itoae 
taOdkiga.  A  very  wide-qreeding  oonfl^ratiaii  de- 
atroyed  many  bundled  heoaee  ia  1815*  and  the  new 
buildings  since  erected  on  their  lite  have  nudi  Im- 
proved th»-  apiRarancc  nf  the  city,  which  i-t  now  half 
^uropeai^and  half  Asiatic.  The  cily  of  WiiitkH,  in 
latitude  58'  24',  and  lonfritude  HO^  48',  contains 
12,000  inhabiUnts,  employed  in  the  trades  of  com, 
tallow,  and  hemp,  and  in  the  manufacture  of  leather, 
end  some  hardware.  Moat  of  ita  productkni 
era  conveyed  by  the  Dwna  to  ArdttngeL  Stoboek, 
in  UUtude  56'  SO',  and  longitude  30*  iW,  has  6000 
inhabitants,  occupied  as  those  of  Wlttki.  Perm,  fal 
latitude  58°  1'  13",  erecte<l  into  a  city  in  I7fi0,  is 
built  almost  wholly  of  wood,  and  contains  (joOO  in- 
habitants, eniployc<l  ( liii-fly  in  trade  arising  from  tlie 
copper  mines-  Soltikumi>k,  in  latitude  59°  39'.  and 
longitude  50*  SVt  nipports  about  6000  people, 
cfaiedy  hy  copner»  tih)»  and  «ild  nunufiwturea.  Ir- 
bH, in kiitwb 0r 35*,  andloiigitade  9rW,cotb> 
drine  9000  inhabitanti,  who  depend  mainly  on  the 


t90OO  inhabitanti,  who  depend  mainly 
mat  ftir«  which  are  held  there,  in  which  the  pro- 
auctions  of  Europe  and  Asia  are  exchanged  for  each 
other.  The  sales  in  the  fair  have  amountetl  to 
6,287,000  roubles ;  of  which  800,000  consisted  of 
cloth,  1 ,400,000  of  Chinese  goo<ls,  850,000  of  pel- 
try, 9000  of  spices,  850,000  of  sugar,  and  350,000 
oi'  linen.  Jekaterinbuig,  in  hiitude  S^"  60*  15',  and 
longitude  60*  56',  oontains  6000  inhabitanta,  who 
subsist  on  trades  dependant  on  the  minei,  and  axia> 
ing  also  from  its  being  on  the  high  road  to  8i« 
iM-riii.  Simbirsk,  in  latitude  54'  24',  imd  Uingi- 
tude  41*'  55",  contains  1.5,000  persons,  who  (ind 
aubsiitencc  from  several  manufatturL'n,  from  the 
fiabery,  ood  carrying  trades  on  the  Wolga,  ami  from 
flora,  taDoW,  and  hemp  of  the  surrounding  dis- 
trieu.  Samaia,  in  ktitude  53"  53',  and  longitade 
49*  57'.  eeotabis  3600  faihabitHite,  who  tn  emplagra 
ed  in  the  fishery  on  the  Wolga,  and  expoM  bgr  it 
large  quantities  of  firsh  and  aaited  fish,  and  of  cavi- 
are, or  the  roes  ot'  t!u'  .'-tiirgeon.  The  city  of  Pensa, 
in  latitude  33'^  30',  and  longitude  45'  +4',  contains 
H)i(7  jirivate  dwellings,  of  which  only  three  are 
built  of  stone,  and  10,000  inhabitants.  There  is  a 
cathedral,  five  stone,  and  eight  wooden  churcht^^, 
and  eev«ral  other  public  butldinga.   Ita  {nincipel 
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The  city  of  Saratow,  in  latitude  5  T  31'  28',  and 
longitude  46°  6',  contains  6500  inhabitants,  whoi» 
chief  dependence  is  on  the  {induce  «f  Ae  fidwrien 
on  dw  Woka,  and  the  tnawlt  commerce  bcfewen 
Eaotam  and  Weileru  Kvitia,  onned  on  by  meinp 
of  that  river.    Molsk,  in  latitude  52*  4'.  and  longi- 
tude 47°  ST,  on  the  right  bank  of  the  Wolga,  hon 
5()O0  inhabitant!! ;  and  trades  on  the  ri\  iT.  Kusnczk, 
in  latitude  53"  7',  and  longitude  40'  42',  has  about 
5O0O  inhabitants.    Astrachan .  in  latitude  46'  2 1 '  1 2', 
and  longitude  48"  8'  17",  is  situated  at  the  spot 
where  the  W'nlpa  begint  tofonn  that  delta  by  which* 
in  various  bnochet,  it  enters  the  Caspian  Sea.  It 
eonteim  several  public  edillcee  fbr  govecnncnl,  and 
for  the  varioas  religions  forms  of  worship  whidi  ita 
Christian,  Mahomednn,  and  Hindoo  inhabitants  fol- 
low.   There  is  a  im\  al  arsenal,  a  snninary  for  Greek 
priests,  several  inferior  fentinaries  for  the  different 
classes  of  tlie  people,  and  an  imperial  botanic  gar- 
den.   The  inhabitants  are  about  30.000,  who  manu- 
facture silks,  cottons,  leather,  totip,  linen,  and  8om« 
other  articles.   The  fisheries  an  oonsideraUc!,  and 
hi  1815  employed  18^  vwiels,  witfi  0688  men. 
The  gardens  and  vineyaida  are  important  objects, 
and  produce  much  fruit,  and  tolerable  wine  and 
vinegar ;  which  are  conveyed  by  the  M'olga  to  th« 
interior  of  European  Russia.    C'rcorgiewsk,  or  Sr 
George's,  a  fortifie<l  city,  in  latitmle  44°  4',  and  lon- 
gitude 48°  47'i  eontaiti"  aboi  t  'KXK^  inhabitants,  some 
few  of  whom  arc  citizens  or  merchants,  but  the 
greater  part  are  Casaacfcs.  Moedok  on  the  Ter^,  in 
blitada  48"  4y  46',  and  lonfitode  «7*  5r  51',  con. 
tains  4000  people,  who  trade  by  that  river  wiUi  the 
Caspisn  Sea.   Kislan  Cower,  on  ihe  same  river,  in 
latitude  49°  51'  15",  and  longitude  46°  20*,  is  a  n* 
pidly  rising  place,  chiefly  from  the  induatiy  of  the 
Armenians,  with  10,000  inhabitants.    The  city  of 
Orenburg  is  situated  on  the  river  Ural,  in  latitude 
5r  46'  5",  and  longitude  55*  W  IV,  and  ie  the 
head  quarters  of  the  militaty  powcr,  and  die  seat  of 
die  provincial  government ;  it  is  fbroifli^  fha  Hiacto 
paved,  and  has  a  good  market-place  in  itt  ontn^  tt 
contained  in  1820  about  S900  houses,'  and  rather 
nmre  than  20,000  inhabitants.    There  are  manufac- 
turer* of  cloth,  linen,  soaj),  .and  leather.     The  eJlief 
sujijiort  of  the  po]iiilatii)n  i^;  dcrivcil  frdin  cuinnu  rcc-. 
A  bout  httlf  a  mile  from  the  city  stands  tlic  exchange, 
a  large  mass  of  square  building,  containing  398 
shop%  in  wliidi  tlie  productions  of  £unipe  and  Aiia 
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are  exchanged.    The  building  has  two  gates,  by  one 

o<"  which  the  Europeans  enter,  finil  by  the  other  the 
Asiatic^-  1  he  sales  clfectetl  iti  thi*  pliiee  jiinount  to 
npwards  of  l,fXX),000  roubles  annually.  The  co\iii- 
tiy  round  it  i«  a  cooiptete  waste.  Ufa,  in  latitude 
54"  42'  45".  and  kmfptude  55°  59'  17",  has  a  popu' 
ktiOB  of  GOOO  iobabiMlltk,  of  whom  one-half  are 
Tnlini  who  tuty  on  considerable  trade,  and  are 
emptoTcd  in  agriculture  and  brcedi^  cattle,  'rroisk, 
in  latitude  54'  Ity,  and  longitude  55°  10'  17',  is 
nest  to  Orenburg,  the  most  consideriil  i>  t ruling 
piaoe,  and  has  lilie  it  an  exchange,  in  which  arv  ^iOO 
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In  tills  stiitenu  nt  of  tlic  population,  the  numbers 
of  Uic  waiukriiig  tribes,  who  arc  very  numerous, 
and  some  very  nuiull,  is  nece<sarily  nn  i  ^tiuiate,  nnd 
not  the  result  of  Ui  if  census  which  h.i-i  hei-n  taken  of 
the  settled  inhabiluits.  'I'he  extent  of  kind  i:^  thug 
near  1900  acres  to  each  individual  of  the  population. 
Each  uf  the  governments  is  divided  into  circles,  in 
irbkk  the  ca^tal  ■■  daooauaiited  •  tkf,  tlun^  tJw 
DtiBoiiwr  uf  its  inliatHtinti,  m  nunj  euw,  Mtteely 
equal  those  of  the  villages  in  more  civilized  countries. 

The  city  of  ToboUk,  in  latitude  58°  12'  30*.  and 
longitude  68"  31',  was  founded,  in  1587,  at  the  junc- 
tion of  the  rivers  Tobolsk  an*!  Irtish  ;  nnd  contained, 
in  1820,  85,000  inhabit  ing,  who  are  enijiloyed  in  the 
tnde  for  domestic  constuinptiun,  as  well  as  in  the 
tmuit  trade  between  China  and  Europe.  Since  a 
gnaat  fin  in  1784.  wfakh  deatroycd  moat  of  tlie 
Boiifa,  dwn  boOt  of  vood,  tlie  Iniudinga  have  bam. 
constructed  of  stone,  and  on  much  better  plana  tinQ 
formerly.  Tomsk,  in  latitude  56°  29*  39",  and  lon- 
gitude 6.V  nfi'  2:^",  In  situated  on  the  navig.ible  river 
of  the  same  name,  at  its  junction  with  the  L'schaika, 
oci  U)e  great  road  to  China.  It  has  few  nuinutiir- 
tures,  but  depends  principally  oti  transit  trade,  and 
OD  some  great  fairs,  where  much  business  is  transact- 
ed. Kainak,  in  latitude  55°  33',  and  longitude  76°  40', 
hia  SffOO  udubitanU,  and  is  Uie  place  of  a  great  ao- 
mial  fair.  Barnaul,  in  latitude  53'  W,  aifd  lai|gi> 
todc  83"  32'  32*,  has  6000  inhabitants,  who  cbMly 
derive  their  subsisitence  from  tlie  iniiu-i  in  tlic  sur- 
rtWTiding  district.  Korjukow,  on  the  Irtish,  haa 
3.300  inhabitint.'*,  chiefly  empluyeil  in  mining.  Kus- 
nezk  contains  3400,  and  Krasnoijarsk  3500  iultabit- 
ants,  employed  in  ntining.and  in  UMtrantit  trade  with 
China.  Irktisk  is  the  acatofchennremocof  tfacpro. 
vinosk  inlathadeM*  W  41*,  snd  longitiide  I04°  39' 
27**  It  ooDtains  S0,000  InbsUMDitib  nangr  of  whan 
are  Tartars  or  Chinese,  and  others,  In  thar  drern  and 
manners,  approach  nearly  to  those  jieople.  It  is  the 
chief  seat  of  the  trade  with  China^  and  for  that  of  i  urs, 
irtiidiaive  bMogbt  fimn  tbe  north-Mat  cMittof  Atti, 
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and  d»  aortb-WMt  sImm  of  Anwrict.  Okhoak.  in 
latitude  59°  SC  10*,  and  longitude  1 43"  18'  17*,  is  the 
easternmost  dty  of  the  Russian  dominim).  It  i.i  tlie 
cliii  l  seat  uf  the  Ameriian  C  ompanv,  iind  there  are 
many  vc-t.sel.H  built  hc-rc  tor  thcjr  trade.  The  inba- 
biUnts  are  between  2000  and  3000,  mostly  militaiy 
men,  agents  uf  the  company,  or  ship  carpentenk 
The  fishery  is  prcKluctive ;  but  the  atteropU  to  grow 
com  have  been  hitherto  WIMcecMfiiL  The  other 
places,  tliough  many  oftbein  an  denominated  cities, 
are  of  small  population.  In  the  circle  of  K.-.m.'K  hat- 
ka,  one  of  the  divisions  of  the  govemnunt  ol  Irkurzk, 
there  are  two  places  denominated  cities,  Mi<(hnii 
and  Werchnoi ;  the  former  only  with  300,  and  the 
iMtw  irith  «oo  iohdiitints. 
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Idmit  fa  <fo  Fdar  and  Etulem  Oatuu, 

In  the  Polar  Ocean  are  the  ^jroups  ot'  New  Sibe- 
ria and  of  the  Bear'n  Island.    Tlie  fir-<t  consist*  «f 
four  large  and  many  smaller  islands.    Tbejr  OK 
covered  with  snow  the  i^reater  part  of  the  mar  j 
tbdr  surface  is  flenerally  rodtjr,  and  on  some  oftten 
00  marks  of  vdouMWSi    'fhrn  ire  chiefly  remarkable 
ibr  tko  bone*  and  teedi  of  the  mammoth,  rhinoce- 
ros, buflklo,  and  ot?ier  .ininials,  which  are  found 
upon  and  beneath  tfie  surliicc  <jf  tlie  ground.  Tlie 
search  for  tlii*  ivory  first  induced  the  Russians  to 
visit  tliesc  islaiidii;  and  an  expedition  for  exploril^ 
them  was  eijuipped  in  1820,  which  had  not  retail^ 
ctl  when  the  hrnt  dispatches  to  tiic  government  wet« 
forwarded.  The^e  i>knds  do  not  appear  to  be  iohof 
bitadf  iiumgh  marks  of  human  beincs  hnv«  been  dw> 
eovand  by  uieBasaians  engaged  in  the  fisiierie&  The 
Bear's  Island  group consista  of  h'tx  small  islands,  with 
several  kinds  of  plants  and  shrubs  on  them,  but  uo 
trees ;  altliou^rb  ili-  !i  ^hare8  are  found  to  be  covered 
w  iiti  large  drift  wixni.    The  southernmost  point  of 
thcK  i!<li(nds  is  in  latitude  69^      and  tliey  extend  to 
latitude  76°  30'.    Their,  longitude  is  between  154* 
and  183'  50'  east. 
In  tiie  Eaatem  Ocean  the  ialanda  are  thus  claased : 
lib  The  ialands  of  Gcvwibewy  vid  Ndkeii»  in 
Bdbrh«'a  Straila,  in  latitude  ^  4',  with  abont  400 
people. 

!"(/,  St  Lawrence,  kiinule  63°  40',  and  longitude 

l!)0-  26',  and  three  smaller  inlands  on  the  south-cast 

of  it. 

Sd,  St  Matbew's,  in  latitude  6o%  in  the  sea  of 
l*hatlfa>«»ntistlng  of  tliree  islands,  one  of  whidi 
unod  by  some  early  British  navigators  Pin* 
mde  Island. 

4lA,  The  Prebdow  Islands,  in  latitude  57\  Two 
of  them  have  been  named  St  Paul  and  St  George. 
Tlie  former  is  about  28  miles  long,  and  20  broatl, 
and  both  are  well  stocked  with  animaU  whose  furs 
are  valuable. 

Sth,  The  Aleutian  Islands.  This  is  a  chain  of 
islands  extending  firom  tlie  peninsula  of  Kamtachatka 
to  the  American  peninaulaof  AlascUu,  between  51' 
and  55*  10'  nortk  latiladfl^  mA  10r  and  I9r  east 
kqgitude.  (See  AdimAii  Iauwmi  in  this  Aipptf 
ment.) 

Cish,  Tlie  Kurile  Island?.  This  chain  extends  from 
north  latitude  43°  48'  to  50"  ^6',  and  from  longitude 
>49^«'to  109',sa'«aat.  "FhejraMCvidentljrof 


474 


RUSSIAN  EMPIRE. 


American   caitic  origiit.    Id  tome  of  them  good  w&tcr  h  fumuit 
*— ^    but  ottwra  m  nttnly  dcathale  of  it.  The  for  in^ 
"^^"^  babitttite  are  of  JapMieie  origld.   Man^  tt  dicn 

ifilands  have  hitherto  ol>tained  no  European  namcti 
but  uinetecn  of  the  must  considerable  haTe  been 
HqfUwRiiiewiH. 

Amlnew  ^  Cnemu, 
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fhxn  die  river  of  dirt  naiae,  bat  if  better  known  by 

the  Asiatic  name  Cunlistan,  or  the  European  nnOM 
Georgia.  It  is  subdivitletl  into  the  province*  of 
Imeretus,  Miiigrclia,  ami  (niri.i,  .nnd  liirthtr  divided 
into  circles,  or  Uistricti.  'I'hc  j^icatcr  ])art  of  these 
provinces  were  wrestetl  fVmu  Ptrsia  in  tlu-  war  wlii(.li 
terminated  in  1 8 IS  ;  or  the  authority  over  tlie  native 
princes  was  acquired  at  diflerent  periods.  From 
baviiw  been  long  the  seat  of  bloody  and  wasting 
liaadlitlM,  the  country  hae  beeone  abnost  depopu. 
Utcd  ;  but,  under  a  settled  govertUBeM;  audi  as  it  has 
now  acquired,  as  much  of  the  land  b  fertile,  it  lias 
ra)>it!ly  increased  in  ptipulatinn  and  culti%'ation,  and 
w,iu\  uf  die  wandering  tribes  are  gradually  becoming 
stnti^.narj  .  The  city  of  Teflis,  in  latitude  4I»28'  30", 
and  longitude  44°  23',  ia  the  capital,  containing  1 8,000 
inhabiunts,  besides  the  Russian  garrison.    It  is  a 

K'  ice  of  considerable  commerce  with  Tii  rkcy,  and  with 
rsia,  and  by  the  navigable  river  Kur,  is  connected 
with  tba  Canian  Sea.  Analtariai,  though  called  a 
city  by  the  Ktiieiam,  is  rather  a  military  poet  than 
a  t  ivil  or  trading  place.  Wuldiltawkus  is  also  ti  tiii- 
litarv  -stution,  considered  a?  the  key  to  tlie  C-.TucaHian 
jiiovinces,  and  rai>idly  increasing.  Derbent,  in  la- 
titude 42°  5'  45",  and  longitude  47'  45',  on  the  Cas- 
pian Sea,  contains  a  population  of  40(>()  i^r.^ons, 
.flUMtly  MalKunedans,  who  are  employed  in  niana« 
liulurea  of  OOtSon,  silk,  carpets,  and  leather.  The 
vlnejrards  annmd  the  cityjorodiice  oiscellent  wine. 
Tazki,  die  capital  of  one  ef  the  anctent  princes,  or' 
khans,  in  laUtude  42^  59',  and  longitude  46°  58', 
contains  10,000  inhabitants,  employed  in  making 
silk  goods,  and  in  agriculture.  BaKu  i.s  n  I'n^sinn 
fortress  of  the  first  cLiss.  In  it  is  the  palace  built 
by  Shah  .\bbas.  The  harbour  is  the  Ixr.st  on  the 
Qupian  Se*,  Brom  which  wheat,  nutizi.*,  wine,  silk, 
opium,  Hih^  aal^Mtre,  aad  ni^tha«  afe  exportnL 

Ahbiiicaw  RvaaiA. 

The  claim  of  Russia  to  that  dominion  on  the  wc^t 
coadt  u£  \urth  America,  whicli  is  now  to  be  discus- 
sed by  diflerent  powers,  is  founded  on  the  right  of 
prior  discovery.    In  I648i  as  the  Russians  assert,  a 


person  named  Deschneew  tailed  firom  the  river  Ka- 
lyma.  and  paaaed  round  Cape  Shelatskoi  to  Kamt« 
■chatka.    His  account  of  this  vovage  was  generally 
dieeredited  in  Eurajpaiaadseaniwy  oigitgBdaaiyatp 
tendon  hi  Russia  ttsdf ;  where  no  mcarareB  were 
taken  to  verify  the   narration  till  thr  \r:ir  172o, 
when  Belirinjjis  was  equipped  fornorthem  diiicovery, 
and,  in  1 7i3,  ^-uccecded  in  |>us.sing  through  tile  straits 
sefM^rating  A»ia  trooi  America,  which  have  since 
borne  his  name.    In  that  and  the  following  year, 
with  TschirikofT  and  Spangberg,  he  reached  the  !»• 
titude  67^  18',  and  next  year  explored  the  Kurile 
Islanda.  In  1790  and  1791,  Gwpadsw  and  Krupia* 
chew  made  the  land  of  America,  in  ladtude  66°,  and 
l?chrings  himself  tliat  part  which  lies  in  latitude 
5S'  28'.    Captain  Cook,  in  lT7f>,  explored  the  whole 
of  this  coast,  as  high  as  latitude  70'  44'  ;  and  has 
since  been  fallowed  by  the  other  Englisli  navigators 
Clarke,  Vancouver,  Dixon,  Portlock,  and  Mearee ;  by 
the  Frenchman  Peynmse,  and  by  the  Russian  BU. 
lings.    These  several  olBcers  have  given  names  to 
-         -  TJ^  ■ 


Thus  it  appears  there 
acres  of  land. 

Gmaia  is  recently  so  denontoated  by  die  Russians    dw  dilerant         inkMb  and  rivers 
_   e-i^  4. 1^..  w.^  t..   gownraent  was  deairoDs  to  .ippropriate  to  itself  tlie 

beneficial  trade  in  furi?  which  t!ii  (  -  t, n  ivn  ri-ctrict 
furnishetl.  \\'ith  this  view  the  Ainericuj>  (.  onipany 
wasfornud  in  IJ'M-  It  .s(x>n  establijuxl  its  chief 
factory  on  the  ittkiiU  Kodjah,  and  founded  several 


suioller  de]»endant  branciies  along  tlie  American 
abore  from  latitude  S5\  and  even  to  Badoga^  in  hdi* 
tnde  SB"  50',  in  die  vidnity  of  the  Spantah  ac(d«> 
nents^  It  does  not  appear,  by  snyaoeiMnta.diat 
have  resched  ns,  how  fkr  the*{B>o%-emment  of  Ruajda 
laid  claim  to  the  exclusive  right  of  '  ■  fiiig  with  those 
countries  till  tlic  jcar  18'2;!;  w  i  n  Ukosc  wm 
issued,  asserting  n  right,  not  only  t  1  the  whole  coast 
from  latitude  51'  northwards,  but  to  the  sens  which 
border  them,  to  the  extent  of  lOO  Icaf^ues  from  the 
shores.  Notice  to  this  cflecthas  been  furninlly  given 
to  the  British  and  United  SUtes'  sliips ;  and  tlie  Uade 
liidicrtn  cankd  on  Iqr  them  hsa  betn  prahifaited* 
The  Bridih  chum  die' ^riuilo  coast  from  latitadc  51* 
to  56"  SO' ,  whiln  the  AnerinnB  ham  mm  preten* 

sions  to  portions  of  it. 

Without  entering  farther  into  tiic  difFerent  v  iews 
■which  may  be  entertained  by  the  screral  claimaliU  U» 
the  dominion  of  the  countries,  designated  by  us  as 
New  Albion,  New  Hanover,  New  Cornwall,  and 
New  Norfolk,  we  shall  consider  the  territory  of  Rusa 
ewas  extending  from  M°  SO'  to  7i°  nonb;  and  from, 
die  pouit  of  Alaska  to  Madcengle*s  River  from  west' 
to  east ;  thus  extending  over  14'  30'  of  latitude,  and 
27"  40'  of  longitude.  Unless  we  knew  the  trending 
of  the  land  iK-twecn  Mackenzie's  River  and  Behring'.^ 
.^traits,  which  will  be  ascertained  if  Csptain  Parry 
sliould  succeed  in  the  object  of  his  present  voyage, 
mty  estimate  of  its  extent  can  only  be  an  approxima* 
tion  to  the  truth.  The  medium  calculation  would 
malte  itextend  over  SISJOOO  Sfuave  miles.  The  ae* 
Tcral  Rnssimi  fiwtories  en  due  coast  contain  flooi 
800  to  1000  pecmle  on  the  whole,  who  traiBe  widl 
the  Aborigines  for  peltry,  and  direct  such  of  them 
as  have  been  reduced  to  obedience,  and  a  kind  of  ci- 
vilization, as  to  the  spot*  which  tliey  shall  select  for 
liunting.    The  furs  collected  here  are  rear!}'  of  the 

some  description  as  are  furoicbed  from  Hudson's 
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Bug-  The  capital  oT  the  eampanj.  Hut  oondueti 
iJm  whole  BvMMa  opetlioiw  m  Amcrio,  aaungnta 
to  2,747,000  roublea ;  each  shsre  TCceiTcs  ■  dividend 
of  1 56  rouble* ;  and  the  preaent  value  of  their  actions 
is  3700  rouble*.  The  Emperor,  as  jirotcctor  i>r  the 
company,  receive*  one-tenth  ol"  nil  tlie  furx  for  lii* 
sliare.  I  he  f'nct<iric-  -  I  ili  ■  (xmipuny  nre  in  jjcni-riil 
oalv  an  )i:aMeinbiage  of  huts,  defended  by  palimdes, 
and  just  tu/Eciently  stroni;  to  protect  the  propertj 
fton'  any  gtiarkt  that  the  tribe*  of  Indiana  can 
iMk6  TbieaiiBlrf,  evendoie  totluni,nBMdMin 
a  state  of  nature,  except  at  the  MMtlHRiBUMit  of  thsm, 
Bodago,  in  latitude  38'  SO',  where,  under  die  mim 
of  the  fort,  about  lOO  huts  are  erected,  inh^il  i*.  I  hy 
RuMiantt  and  uativcs,  wIid  cultivate  CflHi,  [H)tatof:>, 
turnips,  and  hemp. 

the  recent  voyage  of  the  Rucaian  Captain  Kotxe- 
bM  bit  Arown  much  light  on  the  geogrnpliy  of  the 
ooMt  of  Amorioi*  and  V*  hope  for  rtiU 
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muter  information  from  the  prcwnt  wpedition  ui»« 
der  Captain  Parry. 

(Besides  the  works  already  referred  to  in  this  ar-  ..  ^.,^[^1, 
tide,  see  llustland  oder  dat  tius*.  Reich  u.  u  w.,  von  ■ 
K. Morvon  Uninncn.  Berlin,  ; 81 9.  ^"rrfr"t[[i^  lY  r  ^,i~aj 
Ru*i.  Monarchic  nach  ihrcn  ivicltligtten  PolitucheH 
Bezichuneen,  von  H,  von  W'ii-kmann.  Leipzig, 
18If.  FolUlandige*  liandbuch  der  ntuetten  Erdem 
ietekrcliang,  von  Ganpori,  Hansel,  Cannabich,  and 
Otttamutha.  W«iaur»  18S1.  Oarke'a  Truvelt  t« 
Fiarww  C!NMlrt«i  Eurcpe,  Atiot  and  Afiha. 
Klapeoth'l  Rate  durek  Rutland  und  Siberia  nach 
MmgoUiehea  Tartarei.  Tiibingen,  1815.  EngeU 
hardt  und  Parrot,  Reiie  durch  die  Krim  und  den 
KaukasHs.  Berlin,  1815.  Ehrmanns  und  Lind- 
tuTi  NeueiU  Kunde,  von  Atien.  Weimar,  1812. 
Guide  du  yoyageur  en  PologM,  Ymtmnut,  1830, 
Tableau  de  la  Potogne,  aneSmHt  <f  mttbrHtt  por 
Melte.Bruo.  Vmtu,l»07')  (w.w.} 


HiT.,iHt.r^     KUTLANDSHIRE,  an  English  county,  nearly 
r.iteni,aiMl  in  the  centre  uf  the  kingdom,  and  the  smallest  of  idl 
OiTuisDi-    the  divisiun*  no  denominated.  It  h  bountleil  b}'  Lin- 
colnshire on  the  east  and  north-ea?tt,  by  lyeictKtrr- 
■bire  on  the  north-west  and  weiit,  and  by  North* 
aaoptonshire  on  the  south.    Its  length,  from  north 
tDMtuth,  ia  dsleen,  oad  its  bmdtb^  firon  eait  to 
weat,  u  twelve  nflca.   The  eqnere  cuBteuU  are  90O 
miles,  or  188,000  acres.    It  is  divided  intn  five 
hundred*),  and  contains  two  market  towns,  Upping« 
h  uu  ii  il  Okehiun,  and      parishes;  being  a  greater 
number,  in  proportion  to  its  extent,  than  any  other 
county  in  the  kingdom. 
PoHthri         It  gives  only  one  title  nt  present,  tliat  of  Duke,  to 
ftaiSb        dMftmily  of  Manners ;  two  former  pteniges,  thai  of 
Tvnn«t  Oekliaoi,  md  Noel  of  Mxtaa,  beii^  ex- 
'thict.  Oidy  two  aaeubcn  «ie  ntmniecl  to  diejflouae 
of  Commons  from  the  county,  and  none  from  either 
of  the  towns.    In  judicial  aiffiiirs,  it  is  on  the  mid- 
land circuit  of  the  judges;  and  in  ecclesiastical  mat- 
ters  it  has  formed,  since  ll^  year  1141,  a  portion  of 
tlic  binhoprick  of  Peterborough. 
Face  of  the      The  appearance  of  this  small  oouotv  t«  pleasing  to 
'        J  "    the  travdicr.   It  )s  much  diveiaifiea  by  raqgee  of 
nwdente  biU^^nifaiiiiwftoin  «Mt  to  weit,tn  aome 
.  pert!  wril  tindbaed.   Between  thcee  nmget  of  hilla. 
the  vrtlley*,  of  hIxhU  half  a  mile  in  breadth,  are  lux- 
uriant and  verdant.    The  principal  vale,  called  Cat- 
moae,  i^  in  the  centre  of  the  county,  liaving  to 
the  north  a  tract  of  table  land,  overlooking  the 
well  wooded  plains  of  Leicester,  Lincoln,  and  Not- 
tii^;hainshire.    The  eastern  part  is  more  diversified ; 
llie  aottdtem  division  of  it  consisting  of  a  beautiful 
valley,  stretching  towards  Northiimtonshire,  and  the 
wettern,  bordering  on  Leaoeeterwirc,  being  abim> 
dantly  wooded. 

ail  mmkI  Tlie  soil  on  the  eJi.st  and  t-outh-east  parts  is  chiefly 

llmtcv  ahflllow,  resting;  upon  a  bn-sin  of  limestone,  compos- 
ed of  clays  and  loams.  The  other  parts  consist 
principally  of  a  tenacious  but  fertile  loam  ;  but  the 
vale  of  Catmoae  enjoya  a  most  fertile  soil  of  good 
day,  or  ved  loan,  or  a  grateAd  mixture  of  both  Uwse 
csnba.  ApoBaUeri^of  the>oili>««8dnew  whidt 


generally  prevails,  and  which  tinges  all  the  waters 
of  the  country. 

Mr  Parkiiisun,  suJVcyor  lur  the  Board  of  AgricuU 
ture,  estimates  the  land  of  til*  ooooty  in  the  nllow- 
iag  manner,  viz. 

Paatute  land  34,861  ocres. 

And>1eW    48,596 

Wastes    30 

Woods    2,815  • 

Meadows   9,356 

Commons   693 

1'lant.aiions   ......m  65 

X^akes  and  ponds    4i  . 

The  woods  of  this  county  were  far  more  cxten- 
nve  m  fonner  mm  than  they  are  at  present  The 

ancient  forest  of  Leafield,  and  the  chase  of  Beanmont, 
though  now  under  the  plough,  once  occupied  a  great 
portion  of  tlie  surface.  The  climate  ia  generally  ac- 
counted peculiarly  soft  and  healtl»y  ;  and  the  elcva- 
t;<ju  is  of  that  medium  kind  which  eqiudly  exempts 
it  from  the  i>eniicious  cflVcts  of  moist  exhalations  and 
OOld  mountain  fogs. 

The  o^icultnie^  thoo^h  it  has  partaken  of  someAgriniltnffr 
modem  improrenients,  is  not  coodoeted,  upon  the 
whole,  in  the  best  manner.  In  some  parts,  the 
reprobated  system  of  two  corn  crops  tn«?ee<ling 
a  follow  is  still  coiUimied.  In  other  p.irts,  al\er 
a  fallow,  liiarlry  is  sown  with  clover  :  tlie  clover  is 
mowed  two  years,  or  sometimes  fi-d  tlie  second 
year,  and  then,  a(W  one  ploughing,  the  land  is 
sown  with  Wheift.  beomc  cases,  on  the  lighter  land^ 
the  finir  comae  synteoi  of  tunupi^  barky,  cUner, 
and  wheat,  is  foUowcd.  The  wheat  of  BadBikUiire 
is  highly  valued  for  Ke<-(1,  and  much  in  request  in 
even  very  distant  counties.  Nearly  two-tnird*  of 
the  land  are  tithe  free,  and  in  u!l  the  late  in<  li  s 
provisions  to  tlwt  end  liave  been  inserte<i  m  the 
acts  of  Parliament  for  eifecting  tliem.  The  cows  nf 
Rutlandshire  are  remarkable  for  the  richness  of  their 
milk,  tliough  tbqr  yield  but  a  small  quantity.  Tb^ 
rich  diecac^  oonmonly  known  as  Stilton,  is  chiefly 
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.Ryiiud-  mtde  in  the  dauies  of  this  ooan^.   As  many  oxen 
m  bronglit  from  the  more  luntoem  countries,  and 
^  H      fattened  in  Rutkndsbire,  as  tK  hnd  viWiiii  it:  the 
,  y**^    annua]  number  of  eadi  is  from  9700  to  SOOOl 

^^^"^^^  sheep  are  more  numerous  iti  proportion  than  horned 
■  cattle.  Mr  P«rkin«on  culcul.itt  il  tliexn  to  be  about 
80,000;  tujtisistiii^'ol"  old  aiidnt>v  I. eicestcrs,  of -South- 
downs,  and  a  i'ew  Lincobishires.  It  has  been  re- 
marked, that  though  the  quality  of  the  wool  has  in- 
creased in  finmeas,  the  diminution  in  the  weight  of 
the  fleeces  bu  of  late  year*  noM  ihm  eountarlM- 
Umeod  that  adfantagei 

Wnm mi  The  amaD  rivulets  that  water  thiadiitriet  ran  mto 
the  two  rivers,  the  Guash,  or  W.isli,  w  liidi  passes 
through  it,  or  the  Walland,  which  forius  ila  aouthtrri 
bounty.  Ihe  latter  river  is  navigable  only  to 
Stiimfnrd,  on  the  confines  of  Rutlandshire ;  but  is 
iisftui  in  opening  a  communication  with  the  ocean. 
A  canal  ba»  becncamtracted  firom  Oakbam  to  lieU 


ton  Mowbray,  by  which  «  anpplyaf  ooalahaabaa  late 

drawn  from  the  minei  of  LaleMlimUra.  Ma 
Rutlandabire  is  neitJier  a  mann&cturinc  nor  a  mi.      B  ' 
nenl  diatrict,  but  depends  exdusirely  on  its  agricuU 

tare.    By  the  i  t  '  in  !  in  1801,  the  inhabitants  were '"^''^ 
l6,356i  viz.  7  17s  n  ;t]es,nnd  8378  females;  in  ISu'"***^" 
the  numbers  wn  ;  1   iSO,  viz.  7931  males,  and  8i49 
females;  in  i82l  they  were  18,487,  vii.922S  males, 
and  9264'  females. 

The  residences  of  noblemen  and  gentleBMninthia 
county  hold  nearly  the  same  proporthm  as  ni  tfie 
other  diTisiona  of  Etq;laad;  the  moat  remark,  ibh 
are,  Ayston,  O.  B.  Bnddnell,  Esq. ;  Burley  on  lJk 
Hill,  Earl  of  Winchelseai  Cotsmore  Hou«!,'Earl  of 
Lonsdale ;  E«ton,  Colonel  Noel ;  Lyndon,  Thomaa 
Barker,  E»q.  ;  Normnnton,  Sir  Gilbait  Hcidieats; 
iiyaU,  Matthew  PirrrcjKvnt,  Esq, 

See  Parkbi*  ,7  J/;  ;  ; /mprf  fitarvM;  and  £ea«<. 
tiei  9f  Emglaiui  ami  WaUi*  (w.  w.) 
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SALOP,  or  SHROPSHIRE,  an  niland  county  of 

kiod  England.     It  is  bounded  on  the  north  by  Cliesliire, 
and  tlie  W'eieh  Cdunlies  of  Flint  and  Denbigh;  on 
the  west  by  the  Welsh  counties  of  Denbigh,  Mont- 
gomery, and  Radnor  ;  on  the  soutlt  by  liert;fordshire 
and  Worcestersliirc ;  and  on  the  east  by  Staffordshire. 
It  is  of  an  oblong  figure,  extending  from  north  to 
south,  and  contains  a  variety  of  projections  and  in- 
daotataona.   lu  gnntteat  Ivuth  is  about  4^  wtd  itt 
greatest  breadth  97  milea.   its  superficial  eontcnta 
are  T.'il-'I  square  mile?,  or  854,210  *lutute  acres. 
tUvilacid        This  county  is  divided  into  fifteen  diilrict.',  or 
^"'j*'}'*!    hundreds,  of  whicli  fivi  art  i  ji  the  norih-iusi  side  of 
iVst  Severn,  three  extend  to  both  banks  of  that 

river,  and  the  remainder  ore  on  its  south-west  side. 
The  ecclesiastical  divisions  of  theoouDty  are  into  the 
diocese  of  Lichfield  and  Coventryj  tttending  over 
114  chiaches^— of  Hereford  over  lS7y^-of  Worces- 
ler  over  Sy-and  of  St  Asapli  over  IS; — ^besides 
which  there  are  fj  in  the  peculiar  jurisdiction  of 
Bridpenorth,  making  in  the  whole  26'2  cliurches,  of 
nhich  '2'.'!)  arc  parochial. 
ropnlsiieD.  I  he  population  of  this  county  has  increased  at  a 
'  much  less  ratio,  between  the  census  of  1811  and 

that  of  18S1,  than  that  of  any  other  of  the  English 
or  Welib  coimtiea ;  the  average  increase  of  the  king- 
don  heiflf  16  per  cea/.  and  that  of  SbroptUia  onqr 
5  ftr  cent.  By  the  latter  enumeration,  the  number 
of  individuals  wa.s  '206,153;  of  whom  102,05G  were 
males,  and  lOtO&T  females.  The  number  of  /ami' 
lie*  were  41,636 ;  of  whom  1S,H4  were  chiefly  em- 
ployed in  agriculture,  17,485  in  trade,  manufactures, 
or  handicraR,  and  5737  were  not  comprised  In 
cither  of  those  dassca.  The  number  of  bouses  were 
98j669  bbabited»  179  bnihllng,  and  lOlS  unin- 
habited. 

Vaaaaf  ibc  jhe  face  of  Uie  country  is  much  diversified.  On 
the  western  side  it  has  ilic  wild  appearance  of  the 
adjoining  principality  of  Wales.    Xbroughoul  the 


reat  of  the  county  the  laud  is  rather  undulating,  to- 
lerably wooded,  and  with  miiny  beautiful  rivulets 
meandering  along  the  different  valleys.  The  whole 
tratt  of  ciJiititry,  from  Wellington  to  the  termination 
of  iJie  county  between  Oswestry  and  Chirk,  exhibita 
the  mild  beauties  of  a  fertile  and  cultivated  dis- 
trict, inclorcd  by  well  formed  hedges  into  fields^  of 
dimensions  well  calculated  for  idTantageoua  bttsban^ 
dry  j  and  ornamented  with  several  domains  of  noblo> 
men  and  gentlemen,  which  present  a  moat  pleasing 
succession  of  pictures  to  the  traveller. 

That  singular  insulated  mountain,  the  W'rekio, 
ri.sing  from  a  plain  to  tlic  heiclit  of  1100  feet,  exhi- 
bits iu  sugar-loaf  form  over  the  topj  of  the  smaller 
elevations  in  its  vicinity,  and  increases  tlic  intcrMtnf 
the  scenery.  In  the  southern  division  of  the  conntr , 
the  Brown  dea  Hilt,  and  the  Tittaraon  OmWU, 
rise  to  greater  elevattona  than  the  WrddD>  and  pro- 
duee  much  picturesque  variety. 

In  a  county  of  such  extent,  the  soil  must  bo  m  ry  sjiisniClfc 
varied.  On  the  eastern  side,  the  valleys  are  flat  andn 
warm,  and  the  Boi;  generally  of  a  .sandy  nature.  In 
the  middle  pert,  the  soil  is  more  tenacious,  and  the 
bcttoms  of  the  wider  valleya  have  fka^ueotly  a  stiff 
but  rich  clay.  On  the  most  waslam  patta,  the  soil 
is  veiy  shallow,  resting  upon  rodcs  of  varied  descrip. 
tiooaj  and  is  beuer  calculated  for  tiheep  pasture 
than  fbr  producing  grain.  There  are  some  moor 
lands,  but  iiutosures  and  drainage  have  con.siderably 
diminished  ilieir  extent.  A  very  great  portion  of 
the  soil  rests  on  a  limestone  subsoil ;  and  almost  t£e 
wholp  of  the  plains  arc  easy  to  work  with  light 
jiloughs,  and  two  or  three  horses.  The  easterly 
winds  generally  prevail  in  the  ^riag,  and  the  wester- 
ly in  antnmn ;  the  Ibnner  are  more  remarkable  for 
their  regularity  than  the  latter.  The  whole  of  the 
county  enjoys  a  salubrious  air;  but  on  the  hills,  oa 
the  western  aida!t  the  coU  of  winter  it  1 
ly  felt. 
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Mop.        The  chief  river  is  the  Seem,  which  runt  through 
<^\i^^'  the  whole  extent  of  ihu  county  from  nortli-wcst  to 
y'y*'  _    soutb-out.     It  is  navigabie  at  ail  teiuion*  to  tlie 
iiiKaii4     Briitol  Chanoel  downward*,  and  io  wet  seasons  up- 
t^tta^  wifdi  to  WeUhpool,  in  Moo^oawythirc.   The  na* 
▼igatlon  il^  however,  at  att  tnea,  impeded  by  many 
ob«tructiof».    In  dry  weather,  the  forda  are  only 
patMblc  with  difficulty,  and  in  very  wet  weather  tbo 
tloot!   I  in\r  tin'  banks,  and  cxtt-ml  *o  fur  over  ihe 
IcvL'l  \dtid  uit  buih  &iilc8,  tliat  I  he  barges  cannot  bu 
draw  n  u|>,  from  w&nting  a  palli  on  uliicli  ihc  men 
who  draw  them  coo  (ccurely  walk.    It  m  otic  of  the 
ain^ularitiea  of  thitBM'%ttkin,  that  men  are  employ - 
«d  JaMoad  of  boiM^  «i«  oa  other  riton,  to  dnw  the 
fUMoli  agMMt  die  atreeoi.  Imperfect  a*  tbit  iwri* 
gallon  h,  it  is,  however,  the  chief  source  of  the 
wealth  of  tbo  country,  n»  ulbrdiDg  the  means  of  con- 
veying to  good  market*  the  various  heavy  produc- 
tions which  it  yields.    The  fi*b  found  in  Uie  bevtiro, 
in  its  course  through  Shropshire,  are  salmon,  pike, 
flounders,  graylrnp-,  and  eels.  Thenwoilioaoaielan* 
pnys  in  the  Sllr()l).^ll!ru  part  of  the  Smmmi,  hot  thqr 
an  less  abundaat  than  io  th«io««r  pwtoof  the  rivtr* 
The  principal  tributary  rifeii  are  the  Caoslet,  the 
Vyrnwey,  the  Tirn,  the  Clun,  the  Ony,  nnri  the 
Temc.    There  iitu,  besides,  innumerable  rivuicig  and 
stream*,  wliich  adorn  and  fertilize  the  country.  The 
lakes  of  Shropshire,  though  neither  numerous  nor 
extensive,  form  a  variety  in  its  landscapes  rarely  to 
bo  Meo  in  the  midland  eoiuities  of  England.  Ad< 
louisig  the  town  of  EUeanwre  is  a  beautiful  Uke  of 
1 16  acm^  with  MOM  otliers  smaller  near  it.  Oatbe 
wsftem  lido  of  tbo  county  is  Martoa  Pool,  of  46 
acres.    On  the  north  of  the  Severn  are  Fennymere, 
Llynclytpool,  and  Ancot;  and  at  Shrawardine  is  a 
fine  lake  of  40  acrc«.    That  side  of  the  county  which 
most  abounds  in  running  streams  baa  few  or  no  lakes. 
Tbe  canals  of  this  county,  if  not  equal  to  extont 
to  those  io  aomo  otbera,  jfieid  to  oono  in  their 
ooMtnietioii,  or  dio  obrtadoi  thor  bote  aundotmted, 
or  in  the  beneficial  cOMoqoencfes  by  which  they  have 
been  followed.   The  first  canal  was  a  private  under- 
taking by  It  Mr  Keynold;',  completed  in  1788,  for 
the  conveyance  of  hi*  iron-stone  and  coalt.    It  was 
a  sliort  canal,  but  a  descent  of  seventy-three  feet  was 
conducted  by  a  well  contrived  inclined  plane,  uud 
^nbk-  railroad,  byaMMUof  which  the  loaded  boat 
pOMliig  down  drotr  tn  another  with  a  load«  oearlj 
•qnal  to  oae»tbtfd  of  tta  own  wdght.  Thli  eontrif> 
ance  wis  found  to  be  applicable  to  similar  ptirposes, 
upou  a  largvr  scale,  and  tva*  speedily  adopted  by  a 
company  who,  under  the  power  of  an  set  of  Par- 
liament, soon  constructed   the  Shropshire  Caaal, 
which  passes  through  the  most  considerable  iron  and 
coai  works,  till  it  reaches  the  Severn.    The  Elles- 
mra  Canal  is  a  most  iniportant  tmderlaking,  as  by  it 
•  eommiuicatHNi  ia  ofpoood  betwoea  tho  Severn  and 
all  tbe  great  cwwTi  and  rtrera  in  the  north  of  Eng. 

land.  Bristol  :i;id  I  ivcrponf  nrc  thus  become  c^jn- 
liected  by  luLiml  i!:iv.L':iiui:j,  uliJ  ilie  river*  Severn, 
Dec,  Mcr  i  v,  I  rci  ;,  and  Humber.are  united  for  ihc 
ptirposes  of  conveyance*  Jn  districts  where  the  in- 
«qiuditiei  of  the  surface  would  not  admit  of  canals, 
iron  railways  have  been  conitractedt  on  which  heavy 
gfooiM  are  conveyed,  in  appropriate  wtggemt  iritb  a 
^rcat  saving  in  the  ezpawe  of  oatciage. 
*     vol..  VL  PART  lU 
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There  arc  few  counties  io  which  tbe  agricultural  8^. 
business  is,  on  the  whole,  better  conducted  than  — 
Shropfhire.  The  land  is  very  well  adapted  for  the  Ag^i^uln"*- 
turnip  cultlmJon,  and  tho  large  tt^ckt  of  sheep 
which  are  eamooly  fed  on  that  valuable  ruot  « 
great  part  of  tho  year,  supply  abundanee  of  manure 
for  the  due  cultivation  of  tiie  dliTLrcnt  kinds  of 
grain.  The  most  prevail  in;,'  l)reed  of  eiieep  are  the  " 
Sioutlidown,  but  many  of  the  New  Leicesters  arc  to 
be  seen,  and  in  the  hiily  parte  of  the  county  are 
Miuiiy  o(  tho  finc'woolled  WcUh  sheep.  Tho  mea« 
dows  on  the  baoka  of  Ihe  Severn,  and  on  the  flat 
lands  contigtioiia  to  the  auallor  otreaaiap  alfiird  paf> 
turage  for  nunoroui  cowa»  wboie  milk,  when  oon- 
wted  into  ehoese,  is  commonly  sold  under  the  de- 
nomination nf  Ch<'.-<ti:.  llie  corn  generally  culti- 
vated i*  citlicr  wheat,  barley,  oat5,  or  pease,  and  the 
crops,  on  an  average,  tcjunl  in  productiveness  thoie  «  • 
of  the  best  districts  ot  the  kingdom.  Hops  are 
grown  in  small  ijuantiiie«  on  that  part  of  the 
ODuniy  which  adjoins  to  iiercfurdshure.  Some  amali 
portioBO  of  land  are  appropriated  to  the  growth  of 
^  MDp  nnd  flax.  Tho  eutttmion  o{  potatoes  baa 
been  very  much  exteoded  of  late  years,  and  now 
furnishes  u  large  [)roportiou  of  the  aliment  of  tho 
labouring  part  of  tlie  population.  The  growth  of 
hay, and  itie  cultivation  of  artificial  grasses,  are  more 
neglected  than  any  other  branch  of  rural  economy. 
On  the  fiat  lands,  the  deposiu  from  the  nvcrfiowing 
of  tbe  streams  sufiiciently  enriches  then  without  any 
artificial  manure ;  but  from  the  eatbaahncBta  being 
iiwl»c>oJ»  tho  hay  produced  on  anch  aituaiioas  ia 
Hible  to  bo  much  injured  by  the  fioods  that  fre- 
quently occur  in  summer. 

A  great  portion  of  the  wealth  of  this  county  con-j^jj^jj^ 
iiiits  in  the  mineral  productions,  which  ore  most  , 
profusely  fuuud  bcticaih  iu  surface.    The  chief  of 
these  ars  lead,  iron,  limestone,  freestone,  pipe-clar, 
and  coala.  The  leiul  ia  prooired  in  conaideraUa 
qoontitlea  chiefly  frooi  tbo  nrinao  of  the  Hope  and 
Snailbeach.    The  matrix  of  the  ore  is  crvetallized 
quartz,  sulphate  and  carbonate  of  barytes,'  and  car- 
bonate of  lime.    The  iron  ore  is  found  contiguous 
to  the  coal,  and  iVequently  close  to  it.    This  is 
especially  tlie  case  about  Colebrook  Dale,  udivi^ioa 
peculiarly  rich  io  those  minerals,    ihis  diistrict  is 
about  eight  ailliO  loag  and  two  broad,  on  the  banks 
of  the  Severe,  on  the  wettani  udo  of  tho  Wfefcia>, 
and  roaahig  parallel  with  it,  fiom  iiorlb*«art  to 
south-west.    The  whole,  but  especially  the  southern 
part  of  the  coa\  district,  is  considerably  above  the 
plain  of  Shropiliire,  so  that  ot  one  part  ilic  height  is 
,500  tcct  above  the  Severn.    'I'lic  works  ot  the 
Dale  fu(iply  both  ore  and  coal,  as  well  as  limestone, 
in  great,  (juautitics ;  and  every  part  of  the  process, 
from  digging  tlie  ore  to  tha  eompletion  of  :he  ma- 
nufacture, including  the  convemon  of  tbe  cool  into 
coke,  is  performed  on  tht  spot.   Arthnr  Young,  de> 
scribing  this  part  of  the  county,  says,  "  Colebrook 
Dale  is  a  winding  glen,  between  two  immense  bills, 
which  break  into  various  forms,  bting  all  thickly 
covered,  and  forming  xuo^l  beautiful  slietid  of  hang- 
ing woods.    The  noise  of  the  forges,  tuiils,  furcaccs, 
&c.,  with  all  their  vast  machinery ;  the  tlames  burst- 
ing from  the  furnaces,  with  the  burning  coal,  and 
tbo  amolta  of  the  lioeiiilna,  are  altogether  horribly  ' 
9b 
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.  6>iop.     subluBc"    A  bridge  of  cot  iron,  tlw  first,  wf-  hi  ■ 
li^t^^'  lieve,  constructed  in  this  kingdom,  thrown  ci  t  r  the 
Severn,  gives  to  liie  whole  scenery  a  most  romantic 
appearance.    Soon  after  it  was  aacertained  that  iron 

aht  be  nade  .wiib  .coala,  reduced  to  the  aute  of 
t,  ■■  well  ■»  tron  wood,  Uw  openuioa  of  coking 
waa  begun  here  hy  Lord  Dimdonakl,  with  a  view  to 
obuio  the  foasil  tar  in  the  courae  of  the  proceai. 
This  operation  led  to  tlie  discovery  of  that  gas,  c  x- 
tracted  from  coal,  whose  brilliant  li^ht  now  eervet 
to  illuminate  «o  many  of  our  ilreuts  and  public 
buildings,  in  this  dale  was  discovered,  in  opening 
.  0  coal  mine;  a  copious  spring  of  fossil  tar.  It  yield- 
«d,  at  fin^  voiy  pieoteonaijrt  but  the  qiiaotitjr  dini' 
waumAiati&mjmntmaAlbom^ it ftiB  raoc,  itt  pro- 
daoe  b  but  of  Moall  amount.  Though  tbe  iron ori;!i 
in  this  dole  were  the  first  begun,  on  a  lar^e  «r  lU  , 
,  they  are  by  no  meant  contincd  to  it;  for  in  y 

other  partis  of  the  coantj,  they  are  carried  on  to  au 
extent  that  is  uooqwIM  w  wf  olbar  eounliy  but 
Qnot  Brbain. 

MMufsc-  BtlMail  dio  process  of  separating  tfao  iron  from 
*w««d  iu  oro,«dbriMii^itintotlioMitoorb«MriM  Mid 
™^      pig-iroOf  fho  onor  tiepo  m  tbo  appllcitidii  of  tbtt 

mineral  to  general  purpoees  are  made  within  this 

county.  The  larger  kind  ofciron  goods,  whether 
ca^^  iir  w  riMi^iit,  are  prepared,  and  most  c  f  the  iron 
bridges  which  have  been  erected  in  diBercnt  part^ 
of  the  kingdom  have  been  formed  here  into  such  a 
Slate  as  only  to  requke  to  be  put  together  in  the 
places  where  they  wm  dattined  to  oe  ultimately 
fijiodi  Soinoof tbalaifaataatablishmenuformakiiig 
poroalain  hata  baaa  fomad  here,  especially  that  for 
iron-stonechiiUkinColebrook  Dale,  uF  [<  li  tms  lowered 
the  price  of  that  beautiful  coiuiuodity  so  a«  tu  bring 
it  ■.mliiri  ihc  reach  of  a  greater  number  of  consumerg 
than  could  formerly  afford  it.  Manufacturea  of  a 
coarser  kind  of  earthenware,  and  of  tobacco- pipes, 
are  carried  on  at  Broeeley  and  otiiar  placet.  Th« 
taw  materials  of  which  these  articles  are  ranwdtto  al> 
OMNt  all  found  near  the  spou  where  tkay  an  eoimrted 
to  tbaae  uaafid  and  prohuble  purpote*.  The  nflmo- 
facture  of  cotton  hag  been  recently  introduced  into 
this  county,  and  CKtablishmenig  formed  at  Colcham 
and  aome  other  places,  wlut  h  nvnl  t)ie  liir;;e.>i  iLu-- 
tories  in  the  county  of  Lancaster.  Many  branches 
of  the  linen  trade  have  been  long,  though  not  ex. 
leittively,  carried  on  in  the  nortlicta  part  of  tbe 
county.  Some  of  the  coaraer  kind*  of  wodkna  a«a 
OMde  la  dMfitraat  diitrictat  but  none  of  the  attab- 
Utbnantt  for  tbor  ftbriratlon  are  upon  an  extensive 
•cale.  The  trade  in  Welsh  flannels  centres  in  a 
great  degree  in  Shrewsbury.  The  raerchanu  of  that 
town  repair  to  the  inarkL-ts  of  \\'cl>li]>u<jl  and  Os- 
westry, and  multe  their  purcbascs  of  the  smali  coun- 
try weaTcrs,  who  bring  tbair  goods  in  an  unfinished 
Mate;  and  the  pieces  are  rendered  fit  for  the  mar. 
InU  to  which  tiMy  are  destined  by  the  Sbrtwabtny 
liadcn.  A  coaiwrkiodo(wooUena,  called  Welsh 
Vciw,  are  preparad  la  tbo  iBiao  mnner,  and  an  ex- 
ported  to  ibo  Wert  ladiaa  fo  dethji^  tbo 
groes. 

Stamkary.  Shrewsbury,  the  county  town  of  Shropshire,  from 
its  vicinity  to  Wales,  in  which  the  towns  are  few,  and 
fioot  111  «MaBoe  llwi  OBJ  otber  kufo  town,  hii  oMr 
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been  considered  as  a  kind  of  provincial  capital.  It  is  tikp. 
situated  on  a  circular  peninsula,  of  c  n.:  }ilerftb]e  cic- 
vation,  formed  by  tbe  curvatures  of  the  bevem.  It 
presents,  at  every  approach,  a  pleasing  variety  of 
views  t  and  the  noble  sweep  olthe  river,  which  joava 
to  atabiaice  it,  beigtrteaa  at  overy  turn  the  cbona  of  i 
thoioeiioij.  tkt  taamht  iu«ei  of  bouaea  com. 
raaad  die  ri^  aad  beaotllbl  hodaeapea  of 'the  sur.  I 
rounding  country.  The  sialily  spirce  of  tn  o  vf>ner. 
cl  li>  churches,  and  the  miiwive  towers  ot  the  castle, 
tliiit  iiriposing  gMi  d  ui  to  (he  whole  which  is 
coinmoniy  felt  in  contemplatiog  tlte  works  of  anti* 
quity.  The  walks  bellNWm  tbe  river  and  the  town 
are  finely  shaded  by  an  aiwiao  of  lofty  tieeat  aad 
fmitb  aa  agreeable  prooMnado  to  tbe  iwhabliaiits. 
Tbe  interior  of  the  town  tn  ao  means  corresponds 
with  its  externa]  l>eaaty.  The  streets  are  intricate- 
ly  di<^per8cd,  many  of  them  stf  i  [■  niul  narrow,  and 
ail  badly  paved.  They  exhibit  a  slrtiiigc  contrast  of 
anclL'tu  and  modern  buildings,  and  are  as  uncouth 
in  their  names  as  in  tlieir  appearance.  This  town, 
•a  weU  as  oaiiy  etbcr  paru  of  the  county,  exhibki 
BOW  many  iatercsting  remains  of  aatiqaiqr*  Aaoag 
dMoa  is  the  castle,  placed  on  tbo  aarraw  neck  «t 
land,  by  which  the  only  entrance  to  the  town  can  be 
gained  without  pastnng  a  bridge.  'J'he  remains  consist 
of  the  keep,  i  ij  :  in<  building  of  100  feet,  connected 
with  two  lowers;  the  walls  of  the  inner  cnurt ;  and 
the  fjrcat  arch  of  the  interior  gate.  The  keep 
is  the  most  perfect  of  tlie  whole  tsass  of  building. 
The  walls  of  this  building  are  ten  feet  in  thickness, 
and  its  beams  of  tory  large  dimenaioBa.  It  is  stated 
to  bave  been  Irailt  by  Koger  de  Montgomery,  the 
Norman,  as  a  feudal  hold  ;  but  being  forfeited  to  the 
crown  in  the  reign  of  Henry  I.,  was  used  as  a  ra^aJ 
flirt  res5  in  subsequent  periods,  to  check  the  incursions 
of  the  lem  civiliaed  Wel»h.  The  remains  of  the  ab. 
bcy,erected  by  thesame  founder  as  the  castle,  rewards 
tbo  lover  of  antiquities  for  tbe  inspection  of  them. 
Hn  meat  per^  of  the  remain*  of  tbis  edifice  is  an 
OGlagemd  Itnioture  aix  Aet  in  diameter,  oamd^  caU> 
ad  the  Stone  Pulpit,  staading  upon  a  portion  of  tbo 
ruined  wall.  It  is  crowned  by  an  obtuse  dome  of 
stone-work  at  about  eight  feet  from  tJ)e  base,  Fup-  * 
ported  on  six  narrow  ju  it  ti  i;  urchcs  rising  on  pillars. 
The  ancient  Church  of  St  Clmd,  which  teii  down  in 
1788,  prescnu  an  interesting  group  of  ruins.  That 
of  St  Mary,  founded  by  Edgar,  as  well  as  8t  Alk- 
mimds,  founded  bv  Queen  Elfieda,  daughter  of  Ofll» 
■Kiof  oif  Mercia,  have  received  such  altentjeaa  in 
mere  neent  periods,  that  they  exhibit  the  are)dtao- 
(urnl  taste  of  gevcrnl  8uccc«*ive  ages.  The  charitable 
institutions  of  i^hrewsbury,  consisting  of  hospitals, 
infirmary,  schools,  and  other  establishments,  rather 
exceed  the  proportion  to  be  found  in  other  places  oC  * 
equal  population,  and  do  OMih  cffadit  to  ifae  libmli> 
ty  of  tbe  nativca. 

Our  limiu  do  not  tAnit  of  leogtbeaed  deacrip-  Amaqwi* 
tiooa  of  tiw  nomeroas  remains  of  ancient  srchiteo» 
tore  wbidi  are  still  existing  in  this  cotinty.  The 
moet  remarkable  are  Haugmond  AT  lHy.  nboui  four 
miles  from  Shrewsbury ;  the  walls  of  Wroxet«r, 
of  British  and  lloman  construction  ;  tbe  Abbey 
of  Buildwas,  founded  in  1195  by  Roger,  Bishop 
of  Cheater,  fiw  moDka  of  tbo  CiMi«fa»  mdmr « 
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II       stroycd  by  the  Danes,       aJief^  fe-egtabluh- 
Saxony,       .        Roman  Camn  caWeA  1^® 
"-^  "^ford;  the  Cwtle  of  Ludlow,   ceieOfaied   for  iu 
Hilcndour  in  the  reigni  of  Uct^rJ  VIU.  and  of 
Elizabeth  ; — during  the  latlev  period  the  residence 
'        of  the  Sidney*,  and  in  the  reign  of  Cliarles  I. 
immortalized  as  the  place  where  Milton  compos- 
ed »orae  of  his  works ;  Wannington  Casilc,  near 
Oswestry,  a  house  of  strength  before  the  Norman 
Conquest;   Lilleshall  Abbey,  near  Newport,  with 
one  of  the  most  highly  adorned  Norman  arches  in 
the  kingdom ;  and  Uoscobcl  House,  with  the  oak  in 
the  ground*  near  it  which  served  as  a  shelter  to 
Charles  H.  when,  after  the  battle  of  Worcester,  he 
was  clo»ely  pursued  by  the  victoriou*  party. 

Shropshire  returns  to  Parliament  two  members  for 
the  county,  and  two  each  for  the  boroughs  of 
Shrewsbury,  Ludlow,  Wenlock,  Bridgeoortb,  and 
Bishop's  Castle. 

The  titles  of  peers  derived  from  the  county  are 
 Earl  of  Shrewsbury,  and  Barons  Hill  and  For- 
rester. As  there  are  fewer  tides  derived  from  this 
county,  so  the  scats  of  peers  are  much  fewer  than 
in  any  other  of  the  same  extent.  The  most  re- 
markable residences  of  noblemen  and  gentlemen 
are  the  following  :  Walcot  Hall,  Earl  Powis  ;  Hard- 
wicke,  Lord  Hill  ;  Ross  Hall  and  Willey  Park,  Lord 
Forrester ;  Aplcy  Park,  Thomas  Whitmorc,  M.  P. ; 
Dudmaston,  William  Whitmorc,  M.  P. ;  Pitchford, 
Honourable  C.  C.  C.  Jenkinson,  M.  P. ;  Hodnetl, 
Reginald  Hebcr,  M.  P. ;  Hawkstone,  Sir  Richard 
Hill,  Bart.  M.  P.;  Kinlet  Hall.  W.  C.  Childe,  Esq. 
M.  P. ;  Sunley  Hall,  Sir  T,  Tyrwhit  Jones,  Bart. ; 
Altingham,  Lord  Berwick  ;  Manor  House,  Sir  G. 
Jerningharo,  Bart.;  Pradoe,  Honourable  Thomas 
Kenyon;  Pentrcpant  Hall,  Honourable  F.  West; 
Orbuon  Hall,  William  Cludde.  Downton 
Castle,  Richard  Payne  Knight,  Esq.;  Oakley  Park. 
Honourable  Robert  Clire;  Plowden  Hall,  Edward 
Plowden,  Esq.;  Audlim,  Lady  Cotton. 

By  the  census  of  1831,  the  population  of  the 
towns  was  aa  follows:  Shrewsbury,  21,69.5;  Wen- 
lock,  17,265  ;  Wellington,  8590;  Hales  Owen,  8187: 
Ell««nere,  6056 ;  Bridgenorth,  4345;  Ludlow,  4820; 
Oswestry,  8910;  Newport,  S34S;  Bishop's  Castle, 
1880. 

See  Plymley's  Survey  of  Shropshire;  Aikin's 
Tour  ;  Telford's  Account  of  the  Inland  Navigation 
of  Shropthire;  AntiquUits  of  &hrevathury,  by  the 
Rev.  Hugh  Owen ;  and  Beauties  of  England  and 
Wales.  (w.  w.) 

SAXONY.  The  kingdom  of  Saxony  has  been 
formed  out  of  the  principality  of  the  same  name. 
The  duchy  from  which  the  sovereign  dignity  arose 
was  no  part  of  the  ancient  duchy,  but  a  Vandal  pro- 
vince, which  Albert,  Margrave  of  Salizwcded,  seised 
and  transmitted  as  an  inhcritiince  to  his  son  Bernard. 
This  Bernard  received  the  ducal  rank  from  the  Em- 
peror Frederick,  usually  distinguished  by  the  name 
of  Rotiibar,  or  Redbeard ;  and  his  territoriet  were 
spread  out  from  the  Wescr  to  the  Rhine,  and  from 
Westuhalia  to  the  borders  of  Bohemia.  In  these 
turbulent  times  power  was  oeccMary  to  preserve  the 
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dominion  possessed  by  the  petty  sovercigoa }  and  dl-  fUzoojr. 
visions  arising  between  different  branches  of  the  fa- ""^^v"*^ 
mily,  the  other  Saxon  duchies  were  formed  into  in- 
dependent states,  leaving  to  the  descendants  of  Ber- 
nard the  sovereignty  over  the  Margravate  of  Meissen, 
and  that  of  Saxony  in  a  contracted  state  ;  whilst  the 
houses  of  Gotha,  of  Weimar,  of  Coburg,  and  some 
others,  inherited  the  whole  of  the  western  parts,  ' 
which  Albert  had  ncizcd.    Meissen  and  the  remain- 
ing part  of  Saxony  was  then  formed  into  one  inde- 
pendent state,  on  which  the  electoral  dignity  was 
conferred  by  the  Emperor  Charles  V.  because  of 
the  adverse  conduct  of  the  Elector  of  the  house  of 
Weimar,  the  oldest  branch  of  the  family,  in  the  wars 
which  arose  from  the  reformation  of  Luther. 

From  that  period  till  the  war  of  the  French 
Revolution,  tliough  its  territories  had  been  oc- 
cupied, and  its  capital  taken  by  Frederick  of  Prus- 
sia, Saxony  had  experienced  but  little  alteration. 
When  France  attacked  Prussia  in  1806,  the  Elec- 
tor of  Saxony  took  part  with  the  latter  power, 
but  the  reverse  occasioned  by  the  battle  ot  Jena 
compelled  him  to  join  the  conqueror.  An  alliance 
was  formed  between  Buonaparte  nnd  the  Elector, 
who,  as  the  Empire  of  Germany  was  diHolved,  and 
the  electoral  dignity  annihilated,  assumed,  under  the 
sanction  of  ihe  Ruler  of  France,  the  rank  and 
title  of  King.  The  newly  created  King  maintained 
with  good  faith  the  alliance,  which  necessity  had  com- 
pelled him  to  form,  till  the  overthrow  of  the  French 
armies,  iu  the  decisive  battle  of  Leipsic,  occasioned 
in  part  by  the  defection  of  lii«  troops  ;  on  which  event 
ha  was  taken  prLsoncr  by  the  allied  sovereigns  in 
that  city,  and  his  dominions  placed  under  vequestra- 
lion.  When,  at  length,  he  was  reinstated  on  his 
throne,  nearly  one-half  of  bis  subjects  were  forced 
to  transfer  iheir  allegiance  to  the  Prussian  monarch, 
to  whose  kingdom  was  added  the  duchy  of  Saxony 
itself,  comprising  the  most  fertile  part  of  his  domi- 
nion<. 

'I'hc  kingdom  of  Saxony,  in  its  present  state,  is  a  Extent, 
compact  and  connected  territory.    It  extends  from  Boundaric^ 
88^  5'  to  31^  13'  east  longitude,  and  from  50"  10'  to^  "^"P"^ 
51"  31'  north  btitude.    It  is  bounded  on  the  north 
and  north-east  by  Pruasia;  on  the  south-east  and 
soutli  by  Austria;  on  the  souih-west  by  Bavaria; 
on  the  west  by  the  principality  of  Reus  and  the 
duchy  of  Saxe  Gotha,  and  on  the  north-west  by 
Prusiia.    Its  square  extent  is  about  7150  miles,  or 
4,625,000  EngliAh  acres. 

It  is  divided  into  five  circles  or  provinces,  and 
these  ore  subdivided  into  Arots  or  Baliwichs. 


Circle*  or 
Prorin^**. 

Number  of 
lobabiunu. 

ExUDC  in 
Kngliih 
Acn*. 

Capttal*. 

Meissen  ... 
Leipsic  .... 
Erzgebirge 
Voightland 
LuMtia  ... 

297,M5 
216,355 
459,264 
88,639 
169,879 

1,006,080 
743,080 

1,403,520 
440,320 

1,031,680 

Dresden  &  Meissen. 

Leipsic. 

Freiburg. 

Plonen. 

Bautzen. 

1,932,082 

4,624,680 
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•HhKonj.      Xhe  inhabitant*  are  divided  into  those  who  live 
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Thia  alalc  of  the  population  ii  drawn  from  a  cen- 
nt  uken  in  1817- 
Fata  alOa  northern  part  of  (bAingdooi  of  Saxooj  i«, 

.Onnitf.  Ar  the  moat  part,  a  levelj  or  eo  iiBdiilfldmroevoiiy ; 
bat^DtbeeottthiticfMyinoniitniaoiia.  Themotia- 
taioi  rfae  In  three  tuoeeiaive  ridgea,  denoninated 
the  Vorgcberg,  Milheljieberp,  nml  ITochgebcrgo ; 
the  aoulhprnoiostof  these,  bonlcrinfr  on  Buiicmia,  is 
the  loflieat.  The  highest  points  of  theao  mounuins 
are  thoae  of  the  Ftchtelberg,  3780  feet ;  Auenberg» 
S931  feet ;  the  LmeGlMk  SMO  Ibet;  niA  Hedivaia, 
SS99feet. 

e»—  Mil.  A  iMvt  ef  tUit  ■MHiBtaioom  diKriet,  betwixt  Draa> 
icriaaA.  den  and  Bohemia,  usually  denominated  Sntoa  Swit> 
zerland,  has  peculiar  chamu  Ibr  the  leven  of  pic- 
turesque scenery.  It  is  about  S8  miles  in  length, 
and  25  in  breadth,  ditplnying  deep  chasms  border- 
ed by  perpi'ndicular  rock.i,  some  naked,  and  others 
clothed  with  every  variety  of  trees.  Kapid  ttreamii 
.  poor  From  declivities,  forming  cWnrfl*  fai  edme 
parti*  and  in  othen^  in  deep  vaMt  neaodir  ArovBh 
verdant  meadowy  intlMut  their  nane  or  their  egreai 
being  discoverable  by  the  observer  from  the  prcci> 

!)icee  which  endoM  lUch  recesses,  and  from  whence 
)c  can  see  no  path  by  which  the  vale*  can  he  reach, 
ed-  Tlirough  this  mass  of  mountains  the  river  Elbe 
lias  worn  itself  a  paisjgc,  by  a  most  tortuous  course, 
and  washes  the  base*  of  rocks,  in  some  parts  of 
near  one  thousand  feet  perpendioolar  height,  from 
whoee  aonwiit  that  etraam  appean  to  the  beholdeir  at 
an  in^nllieant  rivulet.  From  the  -eorfkoe  of  tbia 
luountain  plain  rise  the  pinnacles  of  rocks,  on  which 
castles,  in  the  feudal  times,  were  erected,  some  of 
whoM'  ruins  add  to  the  romantic  grandeur  of  the 
projpi'c't ;  whilst  others,  mcli  as  K  wnigstcin  and 
Liihorftein,  have  had  applied  to  tlicm  all  the  arts  of 
modern  fortification,  and  are  the  moat  impregnable 
fortresses  in  the  Saxon  dominions.  KoenigMabl  ei- 
pecialiy,  lhougb>  from  ita  great  hciglit,  it  appear*  to 
tembaie  in  n  point,  has  on  iu  ap^ix  strong  wollc,  Hiro 
rouadhig  baildiogs  in  which  the  treasures  of  the 
crown  are  aeenred  in  times  of  danger,  with  ground 
to  yield  potatoes  enough  to  feed  the  garrison,  as  that 
T^etable  grows  there  to  perfection  ;  though,  from 
being  1400  feet  high,  the  rigid  cold  of  winter  is  most 
severely  felt.  This  fortress,  and  that  of  Liliienstein 
on  the  opposite  a'u'.c  of  the  Elbe,  arc  conaidered  to 
be  tlie  keys  to  Bohemia.  Few  spotan  £llMlpe«reaia 
greater  interetC  In  the  geologist,  die  botanlit,  or  die 
lover  of  picturesque  scenery,  than  this  portion  of  the 
country  so  appropriately  denominated  Saxon  Swit- 
zerland. , 

Bivew.  The  principal  river  of  Saxony,  and  that  to  which 
almon  all  the  others  contribute  their  streams,  though 
not  till  it  bat  left  this  Idngdomi,  ia  the  Elbe.  It  en> 
tmftonBoheiniai and  it  iunrjgablefor  barges  through 


the  whole  of  its  Saxon  course.  The  other  rivers  are  SmMoy, 
tliu  filack  Ivlstcr,  which  rises  in  Lusalia,  and  soon  ^^V^ 
eaters  the  Prussiau  territory;  the  Spree,  whicii  cornea 
•mt  of  Bohemia,  divides  itself  into  two  branches  near 
Baittaen,  and  then  paMea*intoFnMMa.  Xbaaameia 
&1lfart»  the  BIbe  on  hi  rq|ht  baak.  On  the  toft 
bank  it  receives  the  Moldau,  which  baa  two  sourcea  ' 
in  Bohemia,  and  in  Saxony  unites  with  the  Zwicbau, 
and  runs  parallel  to  the  Elbe  till  it  joins  that  ttrcara 
at  Dessau,  The  White  Elster  rises  in  Voighiland, 
with  many  curvatures,  reaches  tlie  suburbs  of  the 
city  of  Lcipsic,  and,  receiving  there  the  small  river 
rieisBc,  falls  into  the  Saale,  and  ultimately  is  lost  ia 
the  Elbe,  abofo.  MMdabtug.  The  ooly  dm  that 
doee  not  ran  to  the  Elbe  b  die  Neine^  which  rnee 
in  the  eastern  corner  of  the  kingdom,  and.  j^nsiing 
into  Siletia,  at  length  is  emptied  Lnto  the  Oder. 
There  arc  no  lakea  in  Saxon  v,  nor  any  canals,  ex- 
cept  such  as  are  used  iu  the  mining  districts  for  con- 
veying the  ore  to  the  mills. 

As  compared  with  most  narts  of  Germany,  the  Aftkaine. 
agriculture  of  Saxony  is  much  advanced.  Wherever 
the  aoQ  is  capable  of  cultivaiion,  it  ia  worked  with 
diUgenoe;  and  the  more  hilly  and  poorer  teak  hare 
a  good  herbage,  and  yield  pasture  to  11  jinrrous  Bocks 
and  herds.  The  sides  of  the  mouiHaiiib  towards  the 
I'.lhe,  from  Pirna  to  Meissen,  are  cevered  «itli  vnui 
which  yield  both  red  and  white  wine ;  the  former 
from  the  vicinity  ^of  Piinitz  and  Loacbwitx,  and  tlie' 
latter  from  Uoflatnits,  are  the  aasat  valued  i  but  the 

!;reat  portion  of  the  Saxon  wine  b  of  a  very  indit 
erent  qualitv.  The  best  of  them  are  produced  from 
the  vineyards  belonging  lu  the  king ;  and  though 
the^  are  sold  at  the  Highest  prices,  it  ia  very  doiihi- 
fu)  if  the  expences  of  cultivation,  and  the  rent  which 
might  be  obtained  for  the  land,  does  not  OnaatJ 
what  is  produced  by  the  sale  of  the  wine. 

The  whole  of  Saxony  is  highly  productive  of  fruit, 
and  the  can  and  akiU  exafdMd  fat  ita  caldvatioo  if 
amply  rewBidad.  Great  deatructioo  tm  the  frnlt  treea 
took  place  during  the  tremendous  military  conflicla 
of  which  the  country  was  the  theatre;  but  still  the 
orchards  and  gardens  are  very  extensive,  and  new 
trees,  planted  hince  the  waiting  warfare  of  1813,  ana 
beginning  to  yield  their  products.  The  calanitiet 
which  were  injurious  to  the  fruit  trees  have  lessened 
the  number  of  cattle  of  every  description  ;  in  the 
year  I  s  1 7,  in  many  diatricte  of  tbe  cticie  of  Meiaaea, 
net  a  single  head  of  cattle  waa  to  ho  ftond.  The 
bee-hives  were  destroyed  by  the  «ainc  events;  and  it 
will  yet  require  aotne  years  before  Saxouy  can,  as 
ill  jui^i  [leriods,  supply  the  neighbouring  countries 
wiil^  iiicst,  hidoa,  honey,  and  wax.  The  sheep  were 
better  preserved  than  the  other  kinds  of  animals, 
being  mostly  driven  to  the  mooMainooa  diatricti. 
These  have  increased,  and  groat  attaotiott  having 
been  paid  to  breeding  thaaa  ao  at  lo  wndMatltt 
iioeM  wools,  they  have  taeoeeded  to  anca  an  esieni^ 

that  their  flrrre-;  nrc  now  suprrlor  to  those  of  Spain, 
and  fu.'-iubb  tiie  ciiwf  agrieuJtural  article  will l[)  is  cx-  * 
ported. 

The  arable  land  is  cfaiedy  cultivated  on  a  three 
Goune  ^stem,  consisting  of  a  fallow,  winter  aown 
gcain,  and  aptiag  town  gnia.  In  eonw  caaaa  tbeie 
ia  n  ftlloir  crop  of  flan*  huoft  «r  potttoai.  Th» 
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'iMaiatiiDe«,  ihough  less  txUMivc^y » '"''^'^t  ;  tlio  sum- 

bwl«)ri  TB«  Irnitet-  pan  ot  tbe  a^le  landhts 

common  fields,  held  umter  a  feucial  tmora,  Oftn 
wliiuh  the  lord  of  the  manor  ha*  the  right  of  'Aepta- 
luring  his  ltock»  between  ihc  harvest  and  the  next 
»ccd  time.  The  fanning  occupations  are  generally 
very  small,  and  the  increase  of  grain  through  the 
wboia  kincdprn  m  taid.oot  to  average  more  than  fiv« 
hr'mMi  Tb«  cokan  of  potatoes  has  bMtt  tciy 
oniek  •attended  of  lete  jeen»  end  forow  eltoeet  cx* 
dlUMtf  the  reed  of  flie-Ia&oitrlng  elueee  b  tke 
mountainous  districts.  Tobacco,  hemp,  flax,  wood, 
hops,  and  chiccory,  are  grown  in  some  parte  of  the 
kingdom,  but  neither  of  them  to  the  extent  which 
the  consumption  of  the  country  rccjuires.  The  woods 
of  the  kingdom,  since  the  separation  of  its  best  per* 
tions,  arc  iiuufficicnt  to  furnish  the  ifiiiabitaatl  witti 
the  necessary  fuel  ;  and  though  Bbundaiwe  oToOtd  b 

foundiwer  DreMieiipiiUofeo'ialplninoaia  nature 

M  to  be  deemBil  jimihtHmoms,  wSi  it  naed  only  by 

those  who  ar  u.  itit.  i  .  [.  >  rhe  higb'prioe  ibr  irood 

which  its  SCUi         Jus  crwiU  J. 

Saxony  abounds  in  minerals,  and  thovi;;h  the  veins, 
io  generfti,  arc  far  from  buing  of  rreat  thi-i-fif^,  the 
aw  h  telerebly  rich ;  which,  added  to  s'  i  >  :  r  -kill 
and  scoaomy  m  worfciog  the  nine*,  aad  separating 
the  DMtals,  naieai  tbam  very  beiMfieial  to  tbe  crosro, 
to  whom  the  gieeter  portion  of  then  belong  Tbe 
nbidralogieal  eebool  of  Trcyberg  bee  had^a  won- 
derful influence,  no?  nr.ly  i  i  Saxony,  but  in  nil 
parte  of  the  world,  in  ;;it  iciimg  the  knowledge  and 
improving  the  practice  of  the  operative  labourers 
in  the  mining  art.  The  annual  produce  of  the  silver 
mifl^  M  about  400,000  ounces ;  besides  this,  they 
viddooppv>  lead^  tfai«  iroot  wlohur,  qukkeilver, 
olraDutb,  emeaie,  and  eoalS  Gala  ii  fbaad  b  very 
•mall  quantitiet. 

In  no  pititof  tfie  <»M)tmcnt  has  manufacturing  in- 
dustry b  <  -I  r  >rried  to  so  great  an  extent,  or  occu- 
pied so  Im^'j  :i  proportion  of  the  population,  as  in 
Saxony.  IkiurL  tt;  ?  separation  from  it  of  the  raost 
productive  agricultural  provinces,  it  was  calculated 
tbttt  two-fifths  of  the  inhabit;)tits  were  eo^Inyed  in 
BmiufM:tiiire»  s  bai  (iice  tbai  unfortunata  event*  it  to 
aetinaated  that'ara»>Bfthi  are  oocopied  in  cooinaree 
and  aunufacturei,  and  oajy  two-fiflhs  in  agriculture. 
It  \i  only  by  the  extent  of  it«  nanuractures  that  the 
country  can  be  furnished  with  the  means  of  paving 
for  those  articles  of  the  first  necessity,  of  which  a 
sufficiency  is  not  now  ^iroduced  within  it.  The  pro- 
vinces which  supplied  corn,  fuel,  and  salt,  have  been 
ceded  to  Prussia,  and  those  articles  must  be  oaid  for 
by  the  sakt*  of  tbe  ounerals  and  ina&iilli^i«tMi  DufVJ 
iag  tbe  condauanoe  of  Buoniqiarte^  eoBtinental  sya- 
teai»  the  Saxon  manufacturers  enjoyed  a  rao^t  exteti- 
live  b'ade,  and  the  encouragement  thus  obtained 
gave  an  imj  i  l  J  r  i  ilirected  the  eifurts  and  the 
capital  of  the  cukiiuiy  upwards  their  perfection  ;  but 
tLu  (iifision  of  labour  was  not  carried  to  such  an  ex- 
tent, nor  waa  the  application  of  inachinery  so  gene- 
rally adopted,  as  to  enable  them  to  withstand  the 
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betiiie  almost  Mcbuive'y  supplied.    It  would  in-  Stxon. 
elude  almouiha  whole  Catalogue  of  Eoropea,n  ma-.'-^V^ 
oaf*cturcs  to  eeutiierate  lil  the  reipecthrf  kiad»  oT 
good«  made  b  Saxony.   WooOeat,  lineat,  cotton*, 

and  silks  for  clothing';  iron,  hraiw,  and  copper 
wares ;  paper,  leather,  cartiicnware,  hats,  musical 
instruments,  and  turnery-ware  ;  various  chemical  and 
dyeing  preparations;  clocka^  watcheij  swordg,  siuif, 
and  pistols,  are  all  comprehended  in  the  Ikt  eTSax- 
OD  manufactures.  ' : 

The  cuiniuerce  of  a  coootrf,  wboto  in&alAflMaCeniiime. 
afe  chiefl^r  oocv^ied  in  niaauliietarei!,  ud  produce 
an  jnaufldiBnef  of  food  for  dielr  own  eoofuioption, 
must  be  extensive.  The  trade  of  Saxony  chiefly 
centres  in  the  city  of  Leipsic,  from  whence,  at  the 
time  of  the  two  annual  fitirs,  the  greater  part  of  the 
manufactures  are  disposed  of,  and  contracts  are 
made  for  such  foreij^n  commottities  as  the  suppiv  of 
the  country  Uemandlf.  As  the  lUni  of  Fiaakfimail 
the  Maine  i>reeede,  end  thove  of  IVimkfoit- en  tbe 
Oder  follow,  the  Jbire  of  Leip«ic,  some  portion  of 
the  trade  i» carried  on  by  those  channels.  The  roads 
leading  to  Leipsic  arc  gtnenilly  good,  and  trains  of 
wagi^ons,  loadid  with  goods,  are  to  be  seen  proceed- 
ing to  and  from  th;it  place  at  all  limes  ;  many  ot 
nliich  r"mp  ''"th  Flanders,  Holland,  Hamburg,  and 
Bru:  i  I  I  i.ne  side,  and  from  Russia,  Poland, 
and  evtii  I'urLey,  on  the  other.  At  the  iaira  of 
Lcipeie,  the  nawbookt  printed  h>  ino«t  parts  of  Ger- 
■any  are  brought  for  ptdiiieatiou.  There  the  pub- 
lidieii  neet  and  exchiuige  the  works  of  one  part  of 
the  country,  where  the  (Jerman  language  is  spoken, 
with  tliose  of  another.  So  extensive  is  this  trade, 
that  it  is  said  the  commissions  on  it  to  the  brokers 
and  merchantt  of  Leipsic  amount  to  more  than 
40,000  rix.dollMayenr.  The  \vholc  lalee  at  tha 
fain  in  that  iitf  an  estiamt«d,  indudiiu;  ofotu  and 
impofta^  at  anoW  90,000,000  rta-dolHra,  or  more 
than  L.  3,000,000  Sterling.  Saxony  disposes,  in 
this  way,  of  sheep's  wool,  line  woollen  goods,  linen 
and  thread  lace,  yarn  and  worsted,  ironmonnery, 
cutlery  and  brazicry,  and  bnoks.  It  receives  in  re- 
turn, corn,  wiiif,  k.iIi,  wood,  and  colonial  waref. 
AJtboogh  ilic  river  LMie  is  nitvigablt;  frooi  the  ocefitt 
to  (he  interior  of  S^ixony,  it  is  only  bted  for  the  con- 
Ttiraaee  of  the  heavieit  goodi,  and  Aw  then  but  par. 
tially.  It  ii  foimd  that  the  tolM  en  that  rrver,  «rbh 
the  risk  of  damage  and  of  robber)-,  nmkc  it  im  ic  ad- 
vantageous to  convey  C"nimo<!ities  by  latiu  limn  by  > 
water. 

The  government  is  a  monarchy  hereditary  in  the'  imm- 
Saxon  Aibcrtine  line,  and  in  fiiilure  of  that,  on  the 
Ernestine,  or  Saxo  Wcim.u  branch  of  the  family.  Tbe 
monarchy  tnay  bicaJIcd  limited  ;  but  the  limitatioM 
ain  otMchVtilCUfn  that  the  liberties  of  the  people 
have  been  moreeeenrpd  by  the  mildness  ofthe  reign- 
ing family  than  by  any  restrictions  thot  the  stale*  have 
or  could  exercise.  The  king  enjoys  the  whole  cxetu- 
ti»e  power,  confirms  pardons,  bestows  commissions, 
nominates  the  supreme  judges,  and  enjoys  the  power 
of  making  peace  and  war,  jwk!  of  concludt^  aU 
treatiat.  in  oajdiwoaar  taws,  and  in  iaapoeiay  i(j«w 
taCM^ 'thaKi^atee  tiaa  the  right  to.ta  aoaanlMi. 
AcMVffingto  the  aimient  constitution,  which  is  still  ' 
aflhined  to,  the  itatee  arc  constituted  of  ?arioiu  cle- 
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tutmj    mentg;«ad,  iaftet,  wrtuiMiulgtaMof  varioof  cor> 

0  .  poratioiw.eachofwMchthmlMOBJf  of  ittiiwii pecu- 
liar iateresu,  and  c o  t  ivr  s  to  CMt  the  weight  of  «ll 
public  burdens  fruE  i  j  cities  aod  the  ooblei,  who 
are  reprcbcnt  J,  ;  >  i;  jUDtry  people  who  have  do 
voice*.  Tlie  asstmbly  consiatii,  lit,  Of  meinbera 
cho»en  by  ilie  provincial  representatives  of  the  no- 
bilUjr;  ^1^*  Of  the  representatives  of  the  prelates, 
who,  before  Ihe  Reformation,  had  seats ;  but  who 
have  since  been  chosen  by  the  bi^wr  deM  of  noblo* 
in  right  of  their  possessing  certain  estaiM  of  wMdi 
'  the  prelates  were  deprived ;  and,  Sdly,  The  univer- 
sity of  Leipsic  These  states  represent  only  tlic 
circles  of  iNleissen,  Leiptic,  Erxgebirgo,  and  Voi^ht- 
land  ;  for  that  of  Luntia  has  iu  own  peculiar  assem- 
bly of  sUtcs,  wbich  differs  but  little  from  those  of 
tte  Other  four,  cseept  tbei  Ibe  members  from  the 
land  poewMon  Bott  bate  at  least  sixteen  quarteriogs 
in  their  coats  of  arms.  When  the  Uag  pleaeei  tbaaa 
states  are  convoked ;  but,  as  it  has  ikot  been  firaad 
nece&aary  to  impose  nc  iv  i.ixa,  or  to  make  great  al- 
terations in  the  laws,  they  have  seldom  been  assem- 
bled, and  their  session  baa  usually  been  very  short. 
The  administration  is  conducted  by  a  Cabinet  dmn- 
dl,  under  whidi,  ihlQUgb  the  medium  of  the  privy 
couacil.  ordcn  are  aawMPUiucafaMi  to  tbe  d^art' 
maiiti  «f  Fioaiwe,War,  Deoaiai^  F«lice»  and  Fefaign 
Af&irs. 

McTsnue,  The  re  ven  ue  at  prcsen  t  amounts  toibout  L.  1 ,250,000 
TtlSSiaitd  SlfltliBg  aniiuaily.  T'n':;  revenue  In  derived  in  a 
great  degree  from  n>ytii  domains,  possessed  by  tiio 
goveriiuicnt  by  ancient  grunts  from  the  imperial 
court,  or  obtained  by  having  been  mortgaged  aod 
Ibfadotcd  for  non-payment,  or  purchased  by  the 
ancestors  of  the  praeent  monarobi  The  riqraltiea 
belooging  to  Ifaa  crown  fontiilk  alee  a  ooMiiteraUe 
share  of  this  revenue :  they  consist  of  the  mines,  the 
forests,  the  fisheries,  and  of  interest  on  money  lent. 
The  direct  taxes  arc  on  land,  on  trades,  various  ex- 
cise dutie*,  stamp  taxes,  and  tolls  on  roads,  rivers, 
and  bridges  ;  the  greater  part  of  which  fall  exclusive- 
ij  on  ti>ose  who  tiave  no  voice  in  the  states.  The 
iniole  public  debt,  including  the  cash  notes 
maUm),  srbich  did  aoouat  to  L-mjOOO,  but  an 
now  nduoed  loLd4M/X)0kaBddreiilale8a  Aealfia 
caib,  is  somewhat  less  than  L.4,000,000 :  the  ioo 
terest  on  wbich  is  re^larly  paid,  aod  a  portion  of 
the  principal  is  annually  discharged.  T!u  credit  of 
no  govemmeitt  stands  higher  than  that  of  Sutooft 
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and  aaarl;  iba  whole  debt  ia  dua  to  ita  own  sob-  Sosny 


The  regular  aninr  of  Saxony  at  present  is  reduced 
to  10,000  men,  indnding  cavalry,  infantry,  and  *f-^2lf*' 
tillery.  .Since  the  year  1817,  when  the  regulaia  ""^ 
were  thus  reduced,  there  has  been  a  register  kept  of 
the  single  men  between  18  and  SI  years  of  age,  who 
form  a  kind  of  militia,  and  from  among  whom  tba 
troops  of  the  line  arc  chosen  ;  frOB  tblaconieriptioa» 
bowet er*  tba  prj? ita^^  ordera  ai*  axaaD^t.  Than 
are  otQnairjr  acadeaiiea  ia  Drosdea  Ibr  iBMrnedaif 
both  the  cadets  of  the  line  and  those  of  the  ertillery. 

Although  the  royal  family  profess  the  Catholic  Rd%iaB. 
religion,  and  are  zealous  in  di-i'l.urL'ir^'  its  ir^jur^c- 
tions,  the  estAbiiabed  faith  b  the  Lutheran,  and,  un- 
til the  year  1811,  do  peraon  of  any  other  sect  was 
eligible  to  seats  io  the  aaveral  corporations  in  the 
provincial  or  genaial  aMaably  of  the  states.  At 
that  period  all  MBM  vara  niaoed  an  the  aave  foot- 
ing. The  whole  nnBdwrorOatbdlct  it  about  40.000, 
some  of  whom  src  nttnchcd  to  the  rrn.il  houschoM  ; 
but  most  of  theiji  nyn  I  jurid  among  Om  tuliabildiuU 
of  the  province  oi  J.u:;itia.  The  number  of  Pro- 
testants dissenting  from  the  established  church,  in- 
cluding Moravians  aod  Calvinists,  is  not  supposed 
to  exceed  two  thootand.  The  Lutberan  dmrdt  ia 
regulated  by  four  Conuttoriei  er  AaMnbHca  of  di> 
vioee  i  differing  in  the  nuadlCr  of  mparintendeata, 
bat  oomnrising  tofi^ther  twent]r*ibttr  of  that  order. 
The  Catholics  in  T  /  iH;i[i;i  are  regulated  by  the  Abbot 
of  Bautzen,  on  whooi  tlie  Pope  genemlly  bestows  the 
title  of  Bishop  «h  parlihus  inJidtUum. 

Education  is  well  conducted  in  the  universi^  ofj 
Lei|Mic,  and  in  the  endowed  aknical  acboda  of 
MeiaMB,  Wnraen,  and  GrioMNH  at  treH  a*  in  ie«e- 
fal  gyauiadaan.  The  pepuhr  edoealiiM  ia  net  m 
well  managed  as  In  the  other  Protc&tant  Ocmian 
states  t  and  some  recent^fforta  to  improve  the  sys- 
tem have  not  been  Httended  wAh  ^-  joiJ  pKiLiical  re- 
sults. The  Kne  arts  have  been  cultivated  wttli  con- 
siderable success  ;  and  both  statuary  and  painting 
receive  valuable  assistance  from  the  fine  productions 
of  both  which  the  collections  of  Dresden  contain. 

See  LoonhanU  EnUmkrei^  4»r  Kt^lMtkh 
tuti  Benoglieh  SikkUeUm  UbAr.  SaeMien 
gettdit,  von  K.  F.  Mosdi.    Poliiz  Gayhkhti-  vnrl 
SMettA  der  Komgnich  Sachtmt.   Jacob  s  f  i^u-  q/ 
~  (w.  w.) 


SCOTLAND. 

The  history  of  Scotland  as  a  separate  kingdom  hav«  stents  aa  coocara  the  iaduMnr,  popuhMioQi  aod  it- 

ing  been  treated  at  considerable  length  in  the  £ik^  aeonaa  of  tbiDttfeD  al  blge^ 
cj^iA^i^aUthatwepropoaa  bafai^toMppiv  what  ^ 

ii  wantiBf  in  die  imperfeet  aeeonnt  there  gH«n  of  I.— •OtiSMUu.  DiaoBiraeir  w  mm  Covtrrar. 

iu  Statistics  ;  referring,  however,  to  our  county        Scotlan  i,  the  northern  division  of  Great  Britiio,  s  t 

artides  for  local  deieriptioo  and  details,  and  cootin-  ia  situated  between  5i«  87'  and  58*  iS'  north  Isti-  aad  £*»><■ 

iDg«anel«ei»ArdMMMpii^l»aMlig«unleMe-  tudei  wd  betM  1« 49' tad e*  T imrkiigitadc^ 
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from  Grtiritvicb ;  hftviog  the  »ca  oo  all  «id«t,  except 
the  foath,  where  it  is  leparmted  frocD  England  partly 
kj  the  1  weed,  and  oUmt  aueaoM,  and  partljr  bjr  a 
liae  luppoced  to  bt  dmrn  along  the  bigb  gromidaM 
'  duu  <}uarter.  lu  grtatttt  «xl«nt  io  the  am*  l«a^* 
lade  u  from  the  Mull  of  Galloway,  on  iJho  aoutb,  to 
Fdrouthead  in  Strallinaver,  on  tlit  n  irtli,  a  distance 
of  275  iniies  ;  while  iu  brt-adtli  irom  cast  to  west  va- 
ries from  3C  to  14"  mile* ;  it«  area,  calculated  from 
Arrowsinith's  map,  being  about  Hb^20  square  milea 
or  land,  and  4d4  M]uare  milea  of  fre»ti  water  lakea. 
Ibia  ia  lh«  «uaat  oflbt  MiinlMid  oiiljr»  mdutive  of 
the  HtandB  on  tlie  wait,  called  Uie  Humdu  ;  and 
thoae  of  Orkmiy  and  Zbtlamo  on  the  north,  which 
altogether  are  computed  to  extend  Over  4284  square 
roiles.  Including  theae  islandi,  the  northern  limit  of 
Scetknd  stretches  beyond  the  6 1st  degree  of  lali* 
tude,  and  iu  longitude  is  between  the  meridian  of 
Loodoa  and  l%'  WeK  i  and  its  area  comprehends 
SOfiSB  mgun  nilm,  «r  wbich  the  fresh  water  lakea 
oaeqpf  fiS8  aauaw  aHm^  «r  ebaal  «ae  fin^-cigliili 
fMft  er  tiie  wbote.  The  oetriM  on  die  aea'Coaat  ■ 

exceedingly  irregular,  ,'iii<l  of  ^Tcat  fst^nt,  tht  srii 
penetraliiig  to  u  |t;reat  deptii,  bulli  uo  m  Ldniicra  and 
western "cides.  Of  these  arm*  of  the  sea  the  most 
considerable  are  tbe  Friths  of  Forth  and  Tay,  and 
the  Moray  Fritb,  on  tbe  east ;  and  the  Frith  of  Clyde 
•od  the  baja  of  Gieolece  and  Wigton  on  the  weat 
aa4  MMldMveitt  aloag  tiie  oortfaern  and  nortb*weal> 
emcaMtallwfeafeaBiuBlMroraaMlletiiileiih  called 
lechf,  which  Indent  tbe  eooatiy  in  at!  directtons. 

face  of  the  With  the  ixcrption  of  narrow  Irn  U  iliii^  its  prin- 
Cmairy.  cipal  rivcni,  dure  is  very  little  ot  tin,  cuuutry  flat  or 
level,  aud  not  a  lar^e  pro|Jurtion  of  the  whole  that 
would  be  deemed  productive  land  io  more  favoured 
regions.  Every  where,  eren  in  the  south,  and  along 
the  east  and  west  coa&ts  of  what  is  called  the  Low- 
tandi,  the  turface  presents  great  variety ;  in  some 
place*,  gently  rising  from  the  sea,  and  the  banks  of 
the  principal  rivers,  and  xpreading  out  into  consider- 
able tracts  of  fertile  land  ;  and  in  others  projectinj,' 
into  the  ocean,  the  termination  of  those  ridges  which 
traverse  the  interior,  and  which,  a  few  miles  from  the 
coast,  sometimes  ascend  to  the  height  of  '2000  feet. 
Is  diii  querter  of  Scotland^  •  tract  of  mountuiuous 
WHnttjr*  fcaoma  by  variooa  aaoaei!,  atretchea  ia  a 
•ec^waet  dbection  from  tbe  Cheviot  hilla  of  Bos- 
burghihire,  on  the  borders  of  England,  to  the  Irish 
Channel,  sending  off  branches  on  both  sides ;  while 
detached  hills  frcquent'v  ucci^r  overall  the  low  coun- 
try.   These  high  grounds,  however,  are  for  the  mo*t 

Crt  clothed  in  green,  almost  to  their  summits,  and 
vc  little  of  that  wild  and  desolate  character  which 
distinguishes  many  of  the  mountains  of  the  High> 
landit  Noctbward  frea  ibe  ittlunua  formed  by  the 
MHu  of  Ferdi  end  dy^  the  tow  groaade  fern  bat 
a  small  prnportinn  of  tbe  whole.  Here,  in  latitude 
57*,  the  Grampians  i>xtcnd  from  sea  to  pea,  with  a 
breadth  of  from  40  to  (50  miles;  and  parallel  to  them, 
to  the  south,  is  another  and  lower  chain,  called  the 
Sidlaw,  Ochilli,  and  Campsie  hills.  Between  these 
tiro  ranges  lies  the  fertile  valley  of  Strathmore. 
north,  cultivation  is  mo»tiy  confined  to  the 
tjthe  baoke  efihe  laifv  riietgaad  the  nar^ 


west,  beyond  the  Hoc  of  the  Caledonian  Canal,  the  Seatisaii. 

country  is,  with  few  exceptions,  singularly  rugged  and  ' 

aterile,  eonaiatiag  of  lofty  motmiains,  eitlwr  covered 
irith  heatb,  or  prceanting  a  naaa  of  aafaad  rodni,  fai> 
terrupted  only  by  deep  end  dark  ravines,  lakes,  and 
precipitous  streamlets.  Caithness,  the  nortb-eestero 
county  of  the  Mainland  of  Scotland,  is,  nrrfrthelei 
generally  low,  but  martbyand  unproductive. 

The  elevation  of  the  most  considerable  mountains  ■ 
of  ikotland  above  Uie  »«a,  with  the  counties  in  which 
they  are  situated,  are  stated  as  follows  s  (Playftir's 
Sariiaid,  Vol.  II.  p.  S41,  and  Qttitrd  Rqmi  ^ 
SaOlmut,  App.  Vol.  I.  p.  128). 


liciiL'vis   

Benwyvis   

Benmaedewie  ... 
Catmgeron  ...... 


Benlawers  

Schehaillon   

Hartfell   

Ucnlomond  

Lowthers   

Goatfield   

Hartfield   

Huirfoot  Uilla  ...... 

Rttbeiabw  

EildonHUI   

Sotttra  Hill   

North  Berwick  Law 

Cockburn  Law  

Arthiif^eSeet  


in  KiiL 

4380 

Inverncsi'sliire 

4880 

H«>«s-»hirc 

4:iiJ0 

Aburdccnahbe 

4060 

BanfiUtiie 

3944 

Zetland 

3978 

PcrthiUiC 

3G73 

Ibid. 

3S0S 

Dumfries- shire 

3262 

Stirlintrshire 

3150 

Lanark>hire 

29S0 

Arran  Isle 

S800 

Pceblei-shtre 

IB50 

EdinberabaUre 
ttoxborgnabtie 

1419 

1830 

Ibid. 

1000 

Berwickshire 

940 

Haddingtonshire 

900 

Berwickshire 

Bdinbnntbahire 

To  these  heigbu  we  nay  edd  die  dte  ef  the  village 
of  LeadhilU,  in  Laoarkanire,  1564  feet  above  the 
sea.  The  land  near  this  village  is  the  highest  culti< 
vatcd  land  in  Scotland.  In  Aberdeenshire  the  plough 
sooaetimes  reaches  the  height  of  nearly  1300  feet.  But 
with  few  exceptions,  an  elevation  of  COO  feet  *ccmi! 
to  be  the  limit  to  the  tillage  lands  of  Scotland.  None 
of  the  ScuttiKl)  mountains  aacend  to  the  line  of  per^ 
petual  congelation,  yet  eoov  may  be  found  in  j 
of  tlmr  dare  receaaet,  eo  wldeb  dw  Rn-iiefr- 
all  the  year  round. 

The  climate  of  Scotbind,  as  might  be  expected,  ciimM^ 
from  its  iniiutar  situation  and  high  latitude,  is  cold, 
cloudy,  and  wet.  This  ia  its  general  character,  as 
compared  with  the  greater  part  of  England ;  yet,  even 
in  the  south  of  England,  frott  is  sometimea  more  in- 
tense, and  aaoir  Idle  men  €eploui^,diao  in  Seothnd; 
and  on  the  weat  eontt  «f  tbitt  eoontiy  tfw  foaolUj 
of  ram  i«  alio  greater.  Con,  however,  and  moat  of 
the  fruits  and  vegetable*  common  to  both  divisions  of 
Great  Britain,  attain  rosturity  nearly  a  month  toon- 
I  r  111  Kngland  than  iu  Scotland  ;  and  some  plaius, 
6uch  as  hops,  and  a  fiew  others,  cannot  be  profitably 
cultivated  at  all  in  the  latter  counir)'.  Tbe  range  of 
the  barometer  is  2.82  inches,  or  from  S0.9S  to  S8.10 
inches ;  in  the  Orkneys  it  is  someirbat  more,  or 
ebont  9  bchd.  The  loireat  yearfy  teoiperature  is 
«•  llMba  bIghHt  50*  SS',  and  As  iBDual  average 
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— for  all  Seothnd  mijr  be  between  45*  nd  «7*.  Of 

'■^V^^  reMI  the  avcmfro  is  about  31  inches;  and  the  differ- 
ence bctwfcn  the  cast  nnd  west  consts,  in  thi»  ro- 
Kpect,  has  been  ebfi^iuitcd  fienfrally  at  otie-fifth  more 
on  the  iatter  than  on  ihc  former.  The  number  of 
fair  days  on  the  west  coast  is  only  160,  while  on  the 
eaM  it  k  S30.  The  prevailing  winds  in  both  situa- 
tiont  are  fron  the  weaterljr  poinii ;  but  on  the  east 
OOMt  it  blows  rrom  the  CMtarlir  poinu  for  about  • 
third  of  the  year.  Eetteriy  winds  generally  prevml 
in  Marcli  ant!  April,  and  ol'icn  in  Slay  anil  part  oT 
June ;  and  not  only  check  vegclntiou.  hut  occaiiion 
various  slight  diiordcri!  am od;^  the  inhabitants. 

For  the  purpose  of  cxiiibiiing  the  distribution  of 
heat  end  of  rain  throughout  the  year,  we  give  tlie 
MIowiog  alMtract  firoaamUler  of  the  weailMr  itept 
nair  Perth,  for  the  yen  IwtO,  The  temperatnre  it 
prolMblj  not  very  different  from  the  average  temper- 
•tar%  of  Scotland,  but  the  ounber  of  rainy  days,  and 
the  qLiantity  of  rain,  are  iMMh  cootidefabij  leie  thap 
oa  the  western  coast. 


Fair 

Rainy 

Quanlily  ot 

Mean  Tem. 

Osjt. 

Dajn. 

Baia. 

pentuTC. 

21 

10 

1.321 

30.4 

February  ... 

2V 

3 

1.198 

;J9.1 

March   

'25 

6 

0.332 

W.G 



24 

6 

0.G90 

46.7 

10 

21 

5.447 

49.4 

18 

12 

1.745 

6*S 

July   

22 

9 

1.dM 

S7S 

12 

19 

2.228 

5G.0 

September ... 

IG 

li 

0.973 

52.6 

20 

11 

i>.2*J.j 

H-.5 

November ... 

20 

10 

41.6 

Deeenlicr  «•! 

90 

1  I 

2,165 

38.7 

{Edin.  Amud 

sss 

134 

21.687 

45.98 

For  an  account  of  iIk'  mineralogy,  zoology,  and 
botany,  and  also  of  the  rivers',  lakes,  and  forests,  of 
Scotland,  see  Scotland  in  the  Eneydopo^f  ud 
Uie  Sooltith  eamlies  in  this  SupplcmenL 

II.— -Divisioss. 

Diviwm.     TIte  most  natural  and  obvious,  as  well  as  the  tooM 

ancientj  division  of  Scotland,  is  into  the  Lowlands 
and  the  Highlands;  a  distinction  marked  by  the  dil- 
ference  in  the  language  and  dr(6,s  of  the  people  as 
,  well  as  by  the  Kuriacc  of  the  country  ;  though  the 

line  of  separation  between  tlic  two  is  by  no  means 
well  defined.  The  iiiths  or  arma  of  the  aea,  which 
entering  the  land  mi  lioth  aidec  leave  but  •  comp*- 
ntively  small  extent  of  country  between  their  ex- 
treme points,  present  limits  more  distinct ;  especially 
since  the  execution  of  the  two  canals,  which,  being 
carried  along  these  isthmuses,  connect  the  ca.vteru 
and  western  seas.  These  are  the  Forth  and  Clyde 
Canal  between  the  friths  so  colled ;  and  the  Caledo- 
nian Canal,  now  (1823)  nearly  completed,  which  runs 
the  Mora/  Frith  on  the  nortb.east  to  Liaobe 
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Loeb  on  the  aoadMrMt.  The  coantry  to  the  waA  MtoL 

of  the  Forth  and  Clyde  Canal  has  hc-en  called  the 
southern  division ;  thnt  bi  tHcru  ilu- t^vo  canal*  the 
middle  ; .and  all  to  the  r.orth  ami  north-wail of  ihi 
Caledonian  Canal  tiie  northern  division. 

The  divisions  generally  recogniaed  are  counti«sc«ai>eini 
and  |>arishes.  Of  the  oooBtlea,  the  aiiatber  ia  89,^'^^ 
roost  of  which  are  again  anbdivided  by  local  acta  «f 
FarJiaaMnt  into  two  er  awre  distriets  in  each,  for 
the  purposes  of  police  and  internal  economy ;  and  se- 
veral of  tlicm  comprise  a  variety  of  itrriiorial  divi- 
tionb,  i'oundtd  on  the  natural  circumstances  ut  ihe 
country.  Thus  the  county  of  Ikriviek  in  popularly 
divided  iiUu  the  three  districts  of  the  Merse,  Lau.  . 
derdale,  and  Lammerinuir ;  Lanark^hirc  into  tllO 
Upper,  Middle,  and  Lowar  Wards ;  and,  *»  the  eitten< 
•in  Highlead  oooBtiee*  Ihe  euhdivMona  are  alill 
atorc  numerona.  The  number  of  parishea  if  at  pra- 
aeot  899,  but  liable  to  vary  from  annexations  and  dis> 
Junctions.  Every  country  parish  contains  a  church 
and  burying-ground,  with  a  manic  or  dwelling- 
house,  nnd  A  t<jw  acres  of  land  OS  a  glebe,  for  the 
clergyman,  who  is  always  resident;  and  a  school,  with 
a  anjoehwaater's  home  and  garden,  in  several  of  the 
lowna  one  cbtnreh  has  two  niniaters,  ao  that  the 
Bunaber  of  the  clergy  is  greater  than  that  of 'the  pa- 
rishes.  In  ISIS,  the  parochial  clergy  amounted  (o 
938,  besides  as!iiit;.nis  and  ministers  of  chapelt  of 
case.  An  indefinite  number  of  parishes  form  the 
ecclesiastical  division,  called  a  presbytery,  and  seve- 
ral presbyteries  unite  to  compose  a  synod.  We 
ahall  give  the  names  and  extent  of  these  dirisioos 
wilder  thdr  proper  bead. 

IIL-^Imtikmal  CoiiinniieATtov. 

Until  after  the  middle  of  last  century  there  was  Bc^ 
scarcely  any  thing  that  deserved  the  name  of  a  good 
road  in  Scotland.  Aboitt  the  year  l79St  indeed. 
Government  braan  to  open  uf  the  eountry  by  roadi 
made  by  the  ranitiry,  hence  called  Military  Roads, 
which  extended  in  all  about  800  (biles;  but  these  being 
confined  for  the  rao^t  part  to  the  Highlands,  and  in- 
tended only  for  military  purposes,  and  formed  with  lit- 
tle or  no  regard  to  such  ascents  and  dc&cents  as  do 
not  impede  the  passage  of  an  army,  were  of  little  ad- 
vantage to  the  more  populous  paru  of  the  country. 
It  la  within  the  recollection  of  persons  still  ath«^ 
iriiea  conit  coalib  «ed  other  heavy  artidee*  wm 
ttsoally  carried  on  the  backs  of  horses,  even  in  the 
southern  courjties  of  .Scotland  ;  the  roads  or  rather 
the  tracks  being  lor  the  greater  part  of  tjie  year  un- 
fit lor  wheel-carriages.  Hut  eo  great  a  change  has 
been  made  in  this  respect,  particularly  within  the 
laatAc^yearSfthat  roaiUcoachcs,  and  other  carriagea, 
now  run  day  and  night  at  the  rate  of  from  six  to 
eight  milea  an  hour  through  every  part  of  the  C0ttil» 
try,  from  the  berdeia  ^  England  to  Thurso  in 
Caithness,  the  northern  extremity  of  Great  Britain. 

The  only  funds  lormcrly  applicable  to  the  making 
and  the  repairing  of  the  ruudi  in  Scotland  were  what 
is  called  the  Sliitute- Labour,  or  the  labour  of  the  oo* 
cupiers  of  the  land,  for  six  days  annually,  on  tbe 
roads  passing  through  their  respective  parishes ;  and 
•  sdsbU  aiscsameitt  bnfoaed  upon  the  ptopriaton. 
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Thii  labour,  which  V«  cot»  «!l\»fc.w*"°  ° 
ment  in  money,  and  t!ao  ihe  »«°»*rtt^C  T*^ 
incnlon  ihc  proprieior*,  w4«  t^^*  *  ,  ^\  ''o^  *n«l 
Ar<rf£f  money,  are  now  appUed  lo  6y  •^'>a«ia,  or  »uch 
M  communicale  with  the  gttrt  tarOFHea,  or  other* 
calculated  for  the  accommodalion  ot  the  particular 
district  in  which  the  money  »  levied.  Almost 
CTery  county  has  procured  an  act  ol  Farliament 
which  fixes  the  rate  of  these  assewment* ;  but  thia 
varies  in  different  counties,  according  to  the  circum- 
stances of  each. 

The  turnpike  roads  and  bridges  in  the  Lowlands 
hare  been  made  and  are  icept  in  repair  by  mean*  of 
tolls  exacted  from  those  who  use  them,  under  the 
authority  of  private  acts.  The  trustees  named  in 
these  acts  are  commonly  empowered  to  borrow 
money  on  the  security  of  the  funds  to  be  received, 
by  which  means  the  work  is  executed  more  speedily, 
to  the  great  advantage  of  the  public.  The  expence 
of  these  roads  depends  so  much  upon  local  circum- 
stances, that  it  has  varied  from  L.I 200  to  L.100  per 
mile ;  but  may  be  averaged  at  about  L.400,  the  rate 
which  the  Highland  road*,  confe«stdly  not  so  sub- 
stantially made  as  the  great  roads  in  the  Lowlands, 
have  cost  under  the  direction  of  the  Parliamentary 
Commiisionertf.  Of  the  road  between  Glasgow  and 
Carlisle,  conducted  under  the  same  superintendence, 
39  miles,  which  was  nearly  finished  in  1821,  would 
cost,  with  iu  bridges,  L.-SO^OOO,  or  L.I 282  per  mile. 
(iVinM  Repart  of  the  Commissioner*  for  Highland 
Roads  and  Bridges.) 

In  the  Highlands,  the  nature  of  the  country,  and 
the  state  of  the  population,  did  not  admit  of  the 
same  system  as  in  the  Lowlands.  The  military 
roads  had  not  only  been  made,  but  were  kept  in  re- 
pair at  the  public  expence,  for  which  L.5000  a-ycar 
was  usually  granted  by  Parliament;  but  a  great 
many  new  roads  ond  bridges  were  required ;  and,  in 
1803,  an  oct  was  passed,  proceeding  upon  "  A  sur- 
vey and  report  of  the  coa8t«,  and  central  Highlands 
of  Scotland,"  by  which  Parliament  agreed  to  provide 
half  the  estimated  expence  of  the  necessary  roads 
and  bridges ;  the  other  half  to  be  defrayed  by  the 
landed  proprietors  ;  and  Commissioners  were  named 
to  carry  into  etfect  the  beneficent  intentions  of  the 
Legislature.  It  appears  from  the  Keport  just  referred 
to,  that,  under  this  act,  the  Commij^sioncrs  had,  in 
1821,  expended,  on  875  miles  of  road,  and  several 
large  bridges,  upwards  of  L.  450,000,  of  which 
L.'.j40,000  was  granted  by  Parliament,  and  the  rest 
defrayed  by  the  counties  through  which  the  roada 
pwsed;  and  that  L. 100,000  more  had  been  laid  out  by 
them  on  harbours,  of  which  L.50,000  was  paid  out  of 
the  funds  arising  from  the  Forfeited  listatca  in  Scot- 
land, and  the  remainder  was  raised  by  the  Burghs,  and 
the  contributions  of  individuals.  If,  to  these  sums,  wo 
add  the  amount  of  the  loaaea  sustained  by  the  con- 
tractors, as  stated  in  the  Report, and  the  expence  of  the 
new  roads  made  at  the  sole  expence  of  the  proprie- 
tors to  communicate  with  the  ParliamcnUry  roads, 
together  with  the  charge*  of  repairs,  the  whole 
amount  expended  within  these  twenty  years  on  the 
roads,  bridges,  and  harbours  of  the  Highfands  of 
Scotland,  may  not  be  too  high  stated  at  a  million 
Sterling.  The  Commissioners  have  under  their 
charge  both  the  maintaining  of  Uieir  own  roads,  and 
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part  of  the  military  road* ;  the  extent  of  the  whole 
ID  iHil  being  1183  mile*;  and  about  L.IU.OOO 
a-year.  of  which  L.5000  is  granted  by  Parliament, 
was  considered  to  be  nccesaary  for  this  purpose,  in- 
cluding all  charges  of  management. 

Wu  have  already  mentioned  the  Forth  and  Clyde  Canals, 
and  Caledonian  Canals,  as  afiordioK  the  means  of 
communiciition  between  the  can  and  west  seas.  A 
full  account  of  the  former  has  been  given  in  the  En- 
cycloptedia  (see  Canal),  und  of  tiie  latter  in  this  Sup- 
pieatent.  Un  the  Caledonian  Canal,  now  nearly  com- 
pleted, tliere  had  been  expended,  in  May  IH^, 
L.884,159,  18s.  ijd.  (See  Sineteenth  Report  of 
the  Commi«sioners  on  the  Calcdoiiiua  Canal.)  The 
other  canals  are  the  Crinan,  cut  across  the  peninsula 
of  Kiotyru  at  an  expence  of  L.l-iO,000;  the  Glas- 
gow. Paisley,  and  ArdroMan  Canal,  of  which  only 
about  a  third  part  of  tlio  line,  or  1 1  milcii,  In  finish- 
ed ;  a  cut  from  the  Forth  and  Clyde  to  Port-Dundai 
at  Glasgow  ;  the  Monkland  Canal,  extending  about 
M  miles  from  Glasgow  to  the  collieries  in  the  parish 
of  Monkland;  a  canal  from  the  harbour  of  Aber- 
deen to  Invcrury,  about  18  miles;  and  the  Union 
Canal  from  Edinburgh  to  the  Forth  and  Clyde  near 
Falkirk.  For  a  more  particular  account  of  tlieso 
works,  sec  the  Scottish  counties  through  which  they 
pass  in  the  Encyclopedia,  and  in  this  Supplemeni. 

Railways  have  not  yet  been  carried  to  any  great  Railways, 
extent  in  Scotland.  They  arc  employed  for  a  short 
distance  at  some  of  tlie  principal  coul-works  and 
others ;  but  the  most  considerable  u  that  which  has 
been  carried  from  Kilmarnock  to  the  harbour  of 
Troon  in  Ayrshire,  a  distance  of  10  miles,  at  the  ex- 
pence  of  the  Duke  of  Portland,  tlie  proprietor  of  ex- 
tensive coal-fields  in  that  quarter. 

rV. — Valdbo  and  Real  Rent — PRoroRTioKs  of 
Land  Cdltivated  akd  Uncijltivated. 

About  tlie  middle  of  the  scvcntcvoh  century,  the  Valuaiion  af 
lands  of  Scotland  were  valued,  with  a  view  to  asccr- Landt. 
tain  what  proportion  of  the  land,  and  other  taxes, 
should  be  paid  by  each  county  ;  and  this  valuation, 
called  the  Valued  Rent,  which  had  been  undertaken 
under  the  aulliority  of  Cromwell,  was  afterwords  esta- 
blished by  an  act  of  tlic  Scottish  Convention  in  1667. 
It  is  still  the  rule  by  which  the  counties,  and  the  es- 
tates of  each  county,  arc  assessed  fur  payment  of  the 
land-tax,  and  all  local  imposts  on  land.  The  Table 
subjoined  to  this  section  exhibits,  among  other  things, 
the  valued  rent  of  each  county,  as  it  stood  in  1674, 
and  the  amount  of  the  whole,  namely,  L.3,804',221 
Scots,  or  L.317,0I8,  Ss.  id.  Steriing.  In  1811  thi* 
valuation  was  divided  as  follow*: 


Docripiioa  of  ibe  Batatas. 

Nnmlwr  of 
PrDprictors. 

Large  properties  or  estates  above  L.  20OO 
of  valued  rent  .... 

Middling  properties  or  estates,  from 
L.  2000  to  L.  500  of  valued  rent  . 

Small  properties  or  estates,  under  L.  500 
of  vaJued  rent  .... 

Estate*  belonging  to  corporate  bodies 

396 

1077 

6181 
Hi 

Total 

7798 

3  Q 

486 
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teoti«ivd.  The  land-right*  of  Scotland  are  still  subjected  to 
^■^''^^^  feudal  tenures:  and  all  the  land  is  held  either  imme- 
diatdlj  or  ntdifttely  of  the  Crown,  as  ttie  paramount 
Trnaiss.  ■dpenor.  Tbo  only  distinction  in  regard  to  land- 
rights,  which  reqafarct  lo  bo  noticed  bore,  w  tbnt  be- 
tween property  wbidt  acknowfodj^  no  other supef  tor 
than  the  Crown,  and  that  wliiih  is  held  immediately 
of  a  subject;  the  right  of  voting  in  the  election  of 
the  county  rpprcscntatives  being  vested  in  proprie- 
tors of  the  former  cIas!^,  nhile  those  of  the  lallcr, 
bowevor  large  their  estates,  are  wholly  excluded. 
In  genwwl,  to  ghe  •  right  to  vote  requires  a  free- 
hold to  tbe  estent  or  L.400  Scots  of  valued  rent  f 
but  it  is  not  necessary  tbit  the  ffechoMer  sboaM  bmm 
property  in  the  soil  to  that  nnount;  tbe  mere  feudal 
tupenoril  y  of  lands  of  that  valuation,  thougli  seldom 
affording  any  income,  ia  sufficient;  for  the  lands 
themselves  may,  and  in  many  coses  do,  belong  to 
another.  The  number  of  voters  in  each  county,  at 
Michaelmas  1 882.  will  be  found  io  the  table  subjouad; 
bat  it  varies,  tboogb  Bot  grently,  ikoni  year  lo  jwar. 
itaisL  The  gross  rentd  of  the  lands  and  booses  of  Scot- 
land, according  to  the  returns  made  under  the  late 
Property-tax  set,  for  the  year  18!?,  is  exhibited  in 
the  same  table.  Of  this,  iti,-  m  i  of  the  laml  may 
amount  lo  nearly  five  millions,  which  mny  not  be 
lur  from  the  present  revenue  of  the  landed  pro- 

K'etors ;  for  altbongh  naoy  of  the  rent«  contracted 
during  the  hat  jtm  of  the  late  war  have  been 
reduced  since,  yet  others,  upon  the  failing  fai  of 
older  lenses,  have  been  mddi  advaoccd.  As  tbe 
common  duration  of  the  lease  in  Scotland  is  nine- 
teen years,  llie  average  term  of  the  current  leases  at 
any  period  must  be  between  nine  and  ti  n  \CAr-.  -o 
that  half  the  leases  current  in  the  beginning  of  ItiiS 
must  have  been  entered  into  soon  after  the  bcgianhig 
of  the  oentunr,  nod  at  such  mtsas  would  even  now,' 
CMttidering  tne  fanprovements  that  bave  been  so  ge- 
nerally mode  since,  admit  of  tome  augmentation. 
htam.  This  rent  i.s  paid  by  tunants;  only  a  very  small 
proportion  being  in  the  occupation  of  the  proprietom 
themselves ;  aou,  with  the  exception  of  grazing  lands 
near  their  seats,  which  are  usually  let  for  the  season 
only,  tlie  tcnanu  all  bold  on  written  leases  for  periods, 
traijing  from  12  or  15  to  ti,  ud  bi  ■oew  cases  38 
jem.  These  leaser,  with  few  cxesplions,  probibtt 
tbe  tenant  to  sab«let  bb  ftm,  diher  ia  whole  or  bi 
part,  without  the  consent  of  the  proprietor  ;  and  upon 
the  death  of  the  tenant,  the  le^se  falls  to  his  heir  at 
law.  Life  leases  were  foriucrly  very  common,  at 
least  io  those  districts  whert!  the  more  improved 
system  of  agriculture  bad  made  little  progress ;  but 
the  extraordinary  enhancement  of  prices  during  tbe 
late  war  bad  tbe  eAct  of  deterring  landholders  from 
letting  Oitt  their  estates  for  an  indefinite,  and,  as  it 
often  prosed,  a  very  long  term ;  and  the  practice, 
now  almost  obsolete,  is  not  likely  to  be  revived. 

Tbe  rents  are  paid  in  money,  and  not,  as  in  for- 
mer times,  in  grain  or  other  produce,  or  in  services. 
Of  late,  bincc  the  great  fall  in  the  prices  of  land 
produce,  it  has  become  not  nncomnon  to  rcgnUte 
the  rent  by  the  price  of  grain ;  the  qaautilf  ud 
kiods  of  grain  being  fixed  by  the  lease,  and  die  rent, 
or  tbe  price  of  that  grain,  by  the  rates  of  the  mar- 
ket ;  or  ncie  commonly  by  what  is  called  the  Fiart, 


or  prices  sirut^k  yearly,  for  certain  purposes,  hf  a  *rnliii^ 
jury  in  all  the  counties  of  Scotland.  In  some  peiH  v*^ 
of  tbi.'  Highlands  where  tim  land  ia  still  in  some  u* 
stanoN  let  out  again  by  tlie  piiacipal  tenant  in  small 
portions,  the  sub-tanenta  are  required  to  perform 
certi^  sorts  of  work  for  die  superior  tenant ;  and 
on  the  shores  f:f  ti.c  m  and  northern  islands  the 
tenant  may  be  aHid  la  pay  his  rent  chiedy  in  kelp  or 
in  fish ;  but  all  these  exceptions  bear  bat  a  IBUU 
profKtrtioo  to  the  whole  reat  of  iicolland. 

Tbe  main  source  from  which  rent  is  paid  over  Extmi  nU, 
the  greater  part  of  Scotland  is  life  stoeb,  nrind.  *»^.!'*  . 
pdljr  eatde  and  ihoMb  Of  tbe  etea,  estendbup 
to  SftfiOO  aqnara  Bdlea»  or  18,944,000  Engl^ 
acres,  exdorive  of  lakes,  little  more  than  a  fourth, 
or  five  millionif  of  acres,  are  regularly  or  occa- 
sionally in  cultivation;  and  about  two- thirds  even 
of  this  is  employed  in  grazing  and  in  raising  crops 
for  live  stock,  or  is  under  fallow.  According  to  tbe 
GcHeral  Report  of  ScotUutd,  drawn  up  fiir  (ha  Board 
of  Agriculture,  the  extent  jeartj  under  eon,  villi 
beaaaaad  pease,  is  only  ), 799,150 acres;  of  wfaich 
l,i60,S62  produce  oats,  280,193  barley,  rm  l  only 
140,095  wheat;  an  estimate  which  is  probabl\  raihcr 
above  the  truth  as  to  both  oats  and  li.jrli  \.  ]  he 
rest  of  the  country,  or  nearly  14  inilliona  of  acres, 
is,  after  deducting  about  900,000  acres,  as  the  esti- 
mated extent  of  the  natural  and  planted  wood,  still 
in  a  state  of  nature,  and  by  far  tbe  greater  part 
nust  alwaya  lenaiin  ao.  But  much  of  this  yields  a 
valuable  retitm  under  sheep,  with  a  small  proportion 

of  cattle.  For  an  M'cinint  of  tii.M.  nnd  tfir  nther 
kiu(i«  of  live  stock  Lt:[>i  ua  ihc  faruu  ui  Scotland, 
see  AoHiciiLTiiHK  in  this  Supplement. 

It  is  little  more  than  half  a  century  since  the  ma> 
nagement  of  tillage  lands  was  conducted  even  in  ^ 
LothJaas  and  Border  counties,  aeeoidiog  to  thft 
qfatan  wUch  has  now  beeome  pretty  geneni  over 
ul  tbe  country.  Previous  to  that  period  the  mnd<- 
of  cultivation  did  not  differ  materially  frotn  that 
which,  tliough  falling  into  disuse,  may  still  Ix  nut  with 
in  some  of  the  Highland  counties,  and  which  we  have 
described  under  these  counties  in  this  Supplement. 
Almost  every  where  the  practice  was  to  Uke  crope 
of  grain  successively,  and  then  to  leave  the  soil  in  a 
state  of  waste,  till  sraduaUf  in¥%oratcda^in  by  time 
and  the  folding  of  die  cattle.  Such  of  the  farmefB 
as  wished  to  learn  better  methods  sought  for  this 
information  ia  England,  where  agriculture  was  then 
in  a  much  more  advanced  stale  than  in  Scotland; 
but  in  nsany  parts  of  which  it  has  long  remained  sta- 
tionarf,  wllle  that  of  Soodaad  baa  been  always 
making  anoie  progress  since,  and  within  tbe  iMt 
twenty>fi«e  years  a  very  rapid  progress^  His  crepa 
cultivated  (see  Aobiculturb  in  this  Supplement) 
are  now  the  came  in  both  countries,  with  the  excep- 
tion of  a  few  species,  not  of  great  importanc  ,  »Iiiah 
the  climate  of  Scotland  does  not  bring  to  protil- 
able  maturity. 

With  regard  to  the  capital  invested  in  tbe  ^ncuU  Valas  of 
ture  of  Scotland,  and  the  amount  of  in  yeliff  pin- 
dnae«af  wbidilUtbcanbeeaidwitbaMrgnMttpii^""^ 
tension  to  aooaney,  we  arast  refer  to  tbe  TUUea  ia 

the  General  Report  of  ScT-'^r.iI^  \M  III.,  which  have 
been  given  in  the  last  ediUgn  of  the  Enofclopadta. 
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i>eetitad.  I'akixig  the  mital,  exclusive  of  mines,  quarriea,  and 
rirer  mberies,  at  4^  inilliona,  aod  tuppoting  Uiat  to 
be  equal  to  ooe-third  of  tbe  graaa  prod 
eMiMMeia  nmt  parta  of  ScottaBO,  tbe  nnount  of  the 
letter  wwM  be  13)  milliew;  but  aa  leoda  in  their 
tMtwel  atetr,  depatturvd  with  aheep,  eertalBlv  do 
not  yield  ihrec  timt«  the  rent,  perhapi  It  would  be 
nrartT  the  truth  to  estimate  tbe  total  annual  produce 
oi  thu  teUi  evcMve  ef  nfaie^  le  twewe  ma- 
liODs. 

The  least  prr>p»rtion  of  cultitatedlandiainthecoun- 
tie*  of  Selkirk,  Satheriend,  and  Orkney,  beioe  onl/ 
1  ahi aoree in  thehondred:  tbe  greaicet  in  tbe 


county  of  Haddiflgtea,  or  Seat  Lothian,  where  not 
quite  a  fourth  reosUDe  mwaltivated;  and  the  average 
erdl6eotimdiife.0bi«wlOO,  IndmUiif ofaiaa. 


quarries,  and  fithtrWs,  the  medium  rent  of  Ujc  land 

may  be  a  little  more  than  St.  on  acre.  s^y^^ 

It  is  worthy  of  remark,  that  both  the  law  and 
practice  of  Scotland  are  favourable  to  agricultural  ' 
enterprite.  Lease*  are  almoat  uaiveraa),  and  of  con- 
riderabte  dtiretloa.  There  ie  no  tithe  drawn  i  poor 
rates  arr  unknown,  except  in  a  ftw  (linrictg,  and 
where  tiicv  do  prtvail,  nf  u  very  1  r  rl  i  t;  ^imoiint ;  and 
commons  and  common  fiel  1-,  ii  j  tin-  tlivisior  of 
which  no  act  (jT  ParliametU  i»  necessary,  have,  with 
very  few  exceptions,  disappeared. 

The  Utiee  of  the  colunnu  ta  the  fidloiring  Table 
MflkjeadyiMlicatetheeealeiiteefaadi.  The  rental 
for  181S  ie  tliegreM  rental  of  the  Landt  and  Iloutes 
aa  tetumed  Iv  liM]iaitie«,  or  estimated  by  aisessora 
*  r  uie  IViiper^>iK  id. 
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Vahuri  Rent 
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46 
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38 
118 
23 
59 


S9S7 


V.  MiKBS  AND  FiSHBRIKS. 

Seodand  h  not  deficient  in  tbe  moat  oaefitl 
lb.  It  baa  cad,  iroii,  IM,  with  mMUant 
n  bolldbg  and  paring,  dale,  " 


Its  great  coal-field,  stretcbblg  acroas  th«  eounttyCoak 
in  a  diagooal  line  iiroai  weit  to  eaat,  or  freea  tbe 
Frilb  oTCIjpda  at  Ilnahartait  to  St  AndiMii^  in  nib, 
and  Haddbigtaa,  b  Baft  I«tbhu,  ii  about  gs'milea 


*  Tbe  rental  of  this  small  county  ia  ioduded  io  that  of  BoM-aliire,  in  wliich  ite  laoda  are  interaperaed. 
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long,  with  an  average  breadth  of  35  miles,  and  esti-  is  at  hand  for  building,  paving,  indoiing,  and  other 
'  mated  to  extend  over  600,000  acres.  Coal  has  also  purposes;  but  it  in  only  n tar  large  towns  that  the'' 
been  found  to  the  north,  in  the  county  of  Sutber-  quarries  aii'ord  any  considerable  rent  to  the  ownen. 
Itnd,  and  in  Dumfries'shire  and  Roxburshahire  ob  Those  in  tfae  neighbourhood  of  Edinburgh,  froat 
the  south  i  bat  owiqg  to  ihntH'^t  or  to  its  infiBiiflir  wbiob  the  froeatoiw  of  tbt  •legant  boildioa  in  tlM 
quality,  it  ta  not  irarktd  in  citbor  qwrtar  to  waif  Vtw  Towm  w  pvocorad,  ranM  «t  aboat  £.1(MW0 
conRidi  rable  extent.  Hence,  though  at  the  present 
rnti-  ol  working,  it  has  been  calculated  that  the  great 
coal  field  would  last  3000  years,  yet  a  large  portion 
of  thr  country  is  but  indifferently  supplied  with  this 
necessary  of  life  in  so  cold  a  climate.  In  the  High- 
Utndc  and  lalesi  peat  or  turf  is  the  moK  common 
IM,  nnd  the  only  sort  to  which  the  lowtr  duse* 
have  access ;  and  in  the  MUlh  and  aonriwwettcaok 
are  imported  largely  fimn  Newewtle  wnA  Whho- 
haven,  by  sea,  and  from  the  borders  of  Nnrthnmber- 
land  by  land  carriage.  On  tlie  other  hand,  bcot- 
iand  exports  to  Ireland  and  other  parts  to  a  still 
greater  amount,  and  some  uf  her  best  kinds  begin 
to  find  a  ready  market  even  in  England.  Toe 


ptr  antum  more  than  twenty  yam  ago.   The  moat 

Deautiful  and  durable  species  of  freestone  in  the 
kingdom  is  that  furnished  by  the  quarries  at  Culello,  in 
Fifesliire.    Slute  is  wrought  extensively  at  Easdale,  Sistr. 
one  o>'  the  Hebrides,  at  Balacheli&h,  in  Argylcshire, 
and  other  places.    Limestone,  producing  in  all  aboutl 
18,000,000  of  bushels  of  slacked  lime,  worth  upwarda 
of  hJiSOfiOO,  ia  irrougbt  in  vacioua  fatUt  bat  chiefly 
in  tba  neigbboafbood  of  die  ooal^worica.  About 
100,000  acres  are  supposed  to  be  dressed  every  year 
with  this  important  manure.    Marble  is  found  in  theiiaabk, 
Hebrides,  on  the  west  coast  of  Argyleshire,  and  iate 
Sutherland,  but  often  blended  with  other  minerala, 
which  injure  its  appearance,  and  render  it  difficult 


Scotch  coal  diflen  from  tba  Engliah  bi  iti  rWnc  m  to  work.  A  pearl  fishery  on  tfae  Tay  ia  aaid  to  haia 
large  uiaiiaa,  wMcb  Jo  ant  adbaaa  or  aaka  logetlMr  yiddedL.  10,000  annually  for  a  few  year*,  bvftbaa 

inbumlBg;  and  thoogh  it  aakaa  a  OMva  diaarful  produead  little  or  i 
fire  it  ii  not  so  durable,  and  tlie  common  Unda  leave 

more  ashes  than  the  English.    Some  of  the  fusing 


or  caking  coal  is  occasionally  met  with  in  the  same 
pits  with  the  other  kind,  but  it  bears  a  small  propor- 
tion to  the  whole.  The  quantity  oomumed  in  the 
eoaotiyis  stated  to  be  about  twomdA-halt  nnlliona 
•f  tana*  of  which  two  nilUona  ana  aimpotad  to  be 
lequiFed  fbr  domeitle  porpoaaa,  and  tba  remdndar 
for  the  iron  and  lime  works  and  other  manufactures ; 
and  the  price  which,  in  1813,  was  averaged  at  the 
pit-mouth  at  C^^.  8d.  the  ton,  may  be  less  at  prwent 
by  10  or  15  i>er  cent.  After  payins  all  charges  at 
the  works,  the  coal  owoo^aibavB  ar  tba  price  does 

not  exceed  Is.  a  ton. 

Iron  is  very  generally  found,  particularly  in  the 
«oal  districu,  and  U  wrought  to  a  considerable  ex- 
tent ;  though  a  great  deal  ii  attll  imported,  chiefly 
from  Wales.  The  proatcst  manufactory  is  near  l"al- 
kirk,  well  known  by  the  name  of  the  Carron-works. 
A  few  ye.Trs  ago  there  were  in  all  '21  blast  furnaces 
in  Scotland,  producing  about  33,000  tons  annually, 
and  giving'  employment  to  7650  people. 

Lead,  whicli  occurs  in  many  paru  of  Scotland,  ia 
wrought  to  the  greatest  extent  at  Leadhilli  and 
Wanbckbaad,  on  tba  coofinaa  of  tba  countiaa  of 
Lanark  and  DunfrieSf  where  between  9000  and  4000 
tons  arc  raised  yearly.  The  number  of  people  in 
these  two  villages,  the  most  elevated  in  Scotland, 
employctl  in  urul  supported  by  the  labour  of  the 
mines,  is  about  i2000.  Other  mines,  upon  a  small 
•cale,  have  been  long  worked  in  tlie  isle  of  Isia, 


nothing  for  more  tma  lialf  a  i 
tury.   Marl  has  a  local  value  as  a  manure,  but  tfae 

quantity  that  mu.^t  be  applied  to  land  is  too  great  to 
admit  of  ii»  being  used  at  a  distance  from  the  spot 
where  It  jri  iijund. 

Mineral  waters,  of  various  qualities,  occur  in  maay  m^Ml 
parte  of  Scotland.   Thoae  which  have  been  laog  mWam 
flMMt  lapute,  and  still  maintain  tbair  cfaanietar,  are 
fenad  at  Mofirt,  In  PaaftiaadHie,  and  Fitadtfaly, 
in  Stratheam,  in  tfae  county  of  VerHi. 

The  fisheries  form  a  very  important  article  in  the  V^Uxm- 
productive  labour  of  Scotland;  the  annual  value  of 
the  whole  having  been  estimated,  ten  yenra  ago,  at 
near  a  million  and  a  half  Sterling.  Since  that  time 
the  herring  fishery,  which  was  then  stated  at  half  a 
ntlKon,  has  been  progressively  iocreaaiog ;  and  the 
rmaal  of  the  duties  on  Scotch  adt  in  tbe  1 
of  Fatliament  (182S), 

especially  to  the  small  fishern>en  on  the  coast,  who 
felt  themselves  so  much  annoyed  by  the  excise  re- 
gulattona,  to  prosecute  both  tlmt  and  the  other  fish- 
eriei  to  the  utmost  extent  of  the  market ;  for  as  to 
the  supply  it  is  hdd  to  be  ineahawMiMe.  But,  for 
a  particular  aecaunt  of  tbia  great  branch  of  nationd 
industry,  wa  matt  raftr  to  tba  Artide  Fkaraaiia  la 
thii  SifiyfaMa^  and  alio  to  Ibe  Artide  Onsvar* 
wbaca  aotiee  baa  baaa  labaa  «f  a  productive  cad 
bank  htalr  diMo«ei«d  n  HMt  qaanar. 


htalyi 

VI  MaNCFACTL  RES,  CoMMSaCBi  AND  SlIIPPINfJ. 

Since  the  Union  Hith  England,  and  more 
dally  dace  the  close  of  the  .American  war  of  ia 


of  the  Hebrides,  and  on  the  weat  coast.   The  nro>  pandaocai  Scotland  baa  enjoyed  a  full  dMrai  ■&  PW" 


duee  of  the  whde  hai  been  catimated  at  Im  186,000^ 
«f  wUdi  tba  evaprietar  hat  a  aixth  part,  and  the 
eaatractor,  or  Ktiee,  who  bears  all  the  charges,  the 
lamaiiult  r.  The  silver  obtained  from  the  lead  vary- 
ing from  siv  to  seventeen  ounces  tor  every  ton,  is 
said  to  he  w  orth  about  L.  lO.OOO  u  year,  and  is  now 
extracted  at  home  instead  of  beios  sent  to  Holland 
for  that  porpaaa,  aa  waa  the  ptacnee  till  witUa  tbe 
faattbirqryMnu 


•buadant,  that  ia  every  dbtrict 


portion  to  her  wcalifa  and  populatioo,  of  tba  i 
factures  and  coBBBWCa  of  Great  Britain.  There  ia 
scarcely  a  single  branch  of  either  in  which  she  doea 
not  participate,  while  in  some  articles,  such  as  linen 
and  spirits,  she  has  long  been  in  advance  of  England^ 
and  has  one  or  two  others  almost  peculiar  to  herself. 

As  several  of  the  Tables  given  under  tbia  iMad  in  the 
Article  Enoland,  in  this  Supp/aiient,  embcaeaSeai* 
land  nt  a  til  at  Fimlanrl.  for  iiliitili,  in  tomn  iBitiom 
it  wenMbe  inpnatmUaio  aaduUtaapanie  attfaakm 
atatMBBnttb  we  omit  nte  dia  iwdar  to  i ' 
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radi  bnmhm  luimgjbtg  to  Seotlu 
man  tobodkeoaiilriaitgMogaomerartlMrMliflMof 
others  wUdi  tn  mon  pvo^tlr  of  •  SootlNh  «■»- 

raeter. 

Of  the  manufactures,  that  of  woollen,  carrli  d  to 
SO  great  an  extent  in  Eogland,  has  never  made  much 
yidgieil  in  Hcotlod.  A  variety  of  articles,  of  • 
eowwr  d»acriptioii«  wo  —do  liar  ioamtic  conMPp- 
tloB  fo  coontrj  flmtWea;  and  a  mioiber  of MttU  eMA> 
blishments  have  been  rormeJ  in  different  parts,  where 
machinery  is  employed,  and  the  i^everul  processes  of 
the  English  mnniifacturc,  from  the  mv.  mntcrial  to 
the  tioMbed  fabric,  are  adopted  uitli  cnnsiderable 
success.  But  most  of  the  wool  grown  in  the  coun- 
try it  fttti  exported  to  EngUnd,  and  almost  all  classes 
vi'  the  people,  at  least  in  towns,  u»e  English  broad 
ciotb*  flaaocla,  and  binnkeu,  in  pufttwwo  to  thoit 
Midvo  (hbrlcs.  Carpc  ti  ng  ia  oMidt  lo  aono  extont  el 
Kitmarnock  and  a  few  other  places ;  tartans  in  the 
county  of  Stirling ;  and  Shetland  has  been  long  noted 
for  its  hosiery. 

I'he  cotton  manufacture,  though  not  half  a  cen- 
tury old,  has  been  much  more  successful.  Its  prin- 
dpal  seat  ia  in  Laoarksbira  and  tbe  wcatem  counties 
•cyacea^  where  it  ia  eoadoeted  in  ita  VBiiow 
to  such  an  extent,  as  to  give  emplojtneol  to 
150,000  hands,  of  whom  90,000  are  women  and 
children.  The  vnliic  of  the  goods  produced  was 
citimated,  in  IH12,  at  iienr  seven  millions  Sterling. 
In  ISIS,  (ilaiignw  and  it*  neighbourhood  furnished 
to  the  amount  of  more  than  five  millions,  about  half 
of  wlucli  was  exported.  For  a  particular  account  of 
Ifm  Kivat  branch  of  iodnatrj.  see  tbe  Aitide  Cot* 
TOit  MAKvrACTinti  in  diia  SupfJemmt. 

Of  the  linen  manufacture  of  Great  Britain,  Scot- 
land has  by  far  the  greatest  share.  In  1727,  a  Board 
was  established  at  Kdinburgli  under  the  authority  of 
an  act  uf  Farliameot  (t.itb  Geo.  I.),  for  the  regula- 
tion and  encouragement  of  the  linen  and  hempen 
manufactures.  Since  1812,  according  lo  a  Return 
made  to  Parliament  (ordered  to  bo  printed  3d  July 
1 823),  this  Board  baa  bad  aa  inooBM  of  about  L.  8000 
a  year,  of  whieli  it  expended  anoually betweenL.  8000 
and  L.  4000  for  this  purpose,  ar.d  in  premiums  to  the 
growers  of  the  raw  materiitlB.  Amonj^  other  repida- 
tions  it  was  till  lately  required,  that  all  the  liiicn  cloth 
made  for  sale  should  he  staRipcd  by  olTicers  appoint- 
ed by  the  Board;  but  this  regulation  was  abolished 
by  the  act  of  tbe  4th  Geo.  IV.  cap.  40» jpaaaed  in 
^ww  IMS.  The  quantity  and  ealimated  vaTu^  every 
tenth  ytar,  fton  1740  to  1810^  SM  ai  bUom  t 
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Toed  Yaidfc 

Total  Vshis. 

L.  t. 
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5 
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Above  Is. 

13,0+9,535 

44 

1780 

Do. 

13,410,934] 

622.187  16 

1790 

Under  Is. 

18,328,257] 

729,748  16 

Si 

1800 

Do. 

24,235,633| 

1,047,598  10 

10 

1810 

26.457.079i 

1,265,669  17 

2 

After  J810,  tlxis  branch  seen»  to  hUL 
lo  1811»  the  tjuaolity  atamped  was  less  by  about  five  ^ 
ttillione  of  yardt,  and  b  18I2  it  was  further  reduo 

ed  by_  abr-ur  t«o  and  a  half  millions.  Since  the 
peace  it  ha:-  ]j;iri;i  ijiiiied  in  the  fluctuation,  to  which 
ajini  ,i  III  1 1, e  Other  branches  of  our  industry  have 
been  exposed,  but  has  of  late  increased  very  much, 
and  is  now  in  a  prosperous  state. 

Veiy  litlJe  of  the  linen  is  of  a  fine  Quality ;  it  coonata 
chiafly  of  aheetings,  osnaburghs,  baggug,  ttc  tiM 
average  price  not  exceeding  is.  a  yard.  The  (iD« 
er  kinds  are  either  made  iu  private  families  or  ira- 

forted  from  Ireland.  The  counties  of  Aberdeen, 
Ife,  and  I'urfar,  carry  this  manufacture  to  the 
greatest  extent,  having  about  four-fifUu  of  tbe 
whole.  Machtnenr  has  been  extensively  employed 
£incc  1 790,  but  it  has  not  yet  been  found  appliodile 
to.tba  fiiiari|n«Utiflaof  jan,  wfaidtaMaim^panbjr 


The  royal  navy,  during  the  late  wars,  was  chiefly  Ssil 
supplied  with  sail  cloth  from  Scotland.    In  1812, 
the  whole  quantity  made  for  this  purpose,  for  private 
shipping,  and  for  exportation,  was  estimated  at  * 
6,750,000  yards,  worth  about  L.  300,000.   This  arti- 
cle is  not  included  in  the  returns  macle  to  the  Boaid. 

The  total  value  of  the  iinen  and  hempen  nMmnflw* 
turn  of  Scotland,  about  the  end  of  the  war,  includ- 
ing the  yam  exported  to  England,  has  been  suted 
at  L.  1  -75  (1 ' ;  but  with  what  was  made  for  private 
Use  and  ihi;  ^l  .l^:ped,  of  which  no  accurate  account 
can  be  givn:  ,  ti  vhole  perhaps  amounted  to  about 
two  millions  Sterling,  and  is  now  estimated  at  near 
three  millions. 

As  very  little  flax,  and  aearcelyany  iienp^  anilixiitf 
gmm  in  Scotland,  the  lUw  oNneriab  niut  lie  in. 

ported;  the  flax  chiefly  from  Holland,  and  the  hemp 
fVora  Ruuia ;  the  prices  of  which,  during  the  latter 
years  of  the  late  war,  boro  a  iafge  ptopottioa  tO  die 

value  of  the  manufarturc. 

In  181-2,  the  imports  of  these  articles  IbIO  flCOU 
land,  and  their  value,  were  as  follow;^: 


Flax 
Hemp 

Ttmt.  cwfcirsb  Ai 
'>0!)4  4  S  18 
yM)6  17  1  18 

gLwflO^taa 

L.  *.  i. 
S094S»  6  1| 
CI4i7l6  7  0| 

9891   SO  « 

Ameontinir  to 

R84.141  IS  t 

Sic'T  the  ]''fBce,  these  prices  have  hern  ^roatlv  re.  iiy.yon  t-( 
duced,  and  tlie  import  of  tlax  is  aiuj!i>:  il  ubicd  ;  but  Ijwui. 
the  export  trade  has  increased  in  il  c    :i  ne  propor* 
tion,  M  amiears  firora  the  foUowing  statement.  (Cua> 
JMuns^  iSth  May,  I8SS.) 


Yean. 

OffidjJ  Vdae. 

1812   

L.  8:11, S.')*  11 

1 

1 S 1 4  •• *  aa* »•*•«« et. 

1,115,304  19 

4 

1,071.951  15 

2 

1,089.518  5 

8 

1 S 1 7  ••*MOO*e«aa  eaa 

1,451,661  5 

0 

lS18  ••••••vea  ••••*« 

1,678,838  5 

1,236,142  16 

8 

1.438.501  19 

4 

1,701,709  18 

4 

1,935^52  2 

5 
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SCOTLAND. 


TbaM'tottllM ftjpAtf  «f  flytMr  Imm,  no  separate 

account  being  krpt  nf  wliat  are  made  in  Eng- 
kqd  and  in  Scotland ;  but  b;  tar  tbe  greater  part  is 


in  ilif.'  \(  r\rB  1821  arni  IS:?  arc  as  follows:  (Parlia- 
Wf»ii»i'y  Paper,  ortlirLii  lo  be  printed  22d  Maji 
18S8.)  k> 


'J  1 1^  I 


f  m1 


Cooatiiw. 


Mngit;  te  Anew,  awl  MiiMhi 


Gibraltar 

Asia   

Africa   

British  North  America 
^— —  West  Indieti  ... 
ForeignWtw  iaibaa 
Uniti-d 


Brazils 

Fortijiii  ColsuM  on  Continent  of  Nonh . 
All  otbar  P«t»  ,»,U„;„t, 


mi. 


15,  Li  i 
552,391 

'  68,99* 


».  d. 

1  8 

IS  7 

12  10 

12  0 

14  0 

10  5 
18  S 

8  10 

15  7 

11  1 
11  S 

8  8 


1.701,709  19  * 


L. 

7MU, 

163,665 
S9,02ti 
6.SG8 
75,384 
54S,.'>47 
161,164 
516,781 

nam. 

114JQ8 


2  7 


4 
8 
19 
4 


19  10 
S  1 

8  4 


i,9gMga..jiT.,#^ty^ 


Bounty  on  ^  1ji-mi.i  \  i>  paid  on  the  expcJ  I  uf  linen  cloth  ac- 
LiMB*.  curUitiii  lit  value ;  below  5d.  likv  jiktd,  a  halfpen- 
ny ;  from  5d.  to  Gd.,  a  penny ;  and  from  6d.  to  1  s.  6d., 
one  penny  halfpenny.  Qtt  lioens  above  1%  jMsr 
yard  there  is  no  bouni^.j  Th«  bounty  iii  aUomd  im 
iMiWtjnd ii{«ttli|»aM.ii fftU  u  Scotch, 
ifalta^  --^ilt  B|<w»»t»Mli|niwi,nw  made  in  great  parAo* 
MflrilWtt  tion  in  SoMlaod)  and,  notwithstanding  the  frequent 
alteration  of  the  laws  by  which  this  manuracturc  is 
regulated,  and  a  c<irrcBpnnding  fluctuation  in  the 
trade  it»elf,  it  haa  lung  formed  a  must  important 
branch  of  the  national  industry.  From  I'^fito  ISOO, 
|t|9  qiuuttiiy  of  mnit  made  in  ScotlaiKl  rnrfed  from 
liApQiiOOO  to  2,000,000  of  buihek  }  :  .i-  v  .  i  ii.  <irdi- 
Bi^..<tt0  of  dutr  ii«i^  .Um  .7id..»er  'b  lo 
lfl04>  when  the  du^  «o  nndt  mid*  nwn  barlej  wu 
raised  to  3a.  S|d.,  and  from  bear  or  bigg  to  Si.  OJ^d., 
the  number  of  bu&hels  fell  to  1,I25,'18'2,  and  never 
reached  1,500,000  wliile  these  duties  remained  in 
force.  In  1617,  1818,  and  1819,  when  the  duly  «vag 
Is.  8^d.,  the  quantity  increased  from  l,l'iy,992,^rt 
to  1,556,586  bu&hcU.  But  in  1820,  when  it  was 
raised  to  Sf.  6d.,  the  number  uf  bushels  fell  to 
1,S84,918;.  In  \H'Z%  under  nev  modifiGatioDt  of 
the  duty,  it  waii  1 ,347f4d9  budifllti  and  for  the^yaar 
ending  5th  April  the  number  had  increased  to 

2,150,795  bushels;  of  which  1,816,091  i  were  made 
*ftam  barley,  and  3S4, 1 03 J  fitou  baar  or  bigg.  No- 


thing can  ufibrd  a  more  striking  pi  u  rtif  die  unpro- 
ductiveness, as  well  as  the  imp'jh'cy  ol  »t  vvJic'i  c.tr- 
riedtoan  extreme.  In  1792,  the  number  oPbiisl  t  ls 
was  upwards  of  2,000,000,  and,  at  that  rate,  allowios 
for  the  increase  of  population,  it  should  have  be«n  aS,. 
most  3,000,000  in  1822»  inttead  of  htkug^  MjygU 
tually  was,  law  in  I8S2  than  1793  hy  ^l^AimS^^ 

The  quantity  of  beer  and  ale  made  in  Scotland  in 
1822  was  near  350,000  barrels,  less  by  alaio«t  3O0O 
barrels  than  in  1792.  Tho  exports  to  England  for 
the  four  years  cniiiog  wUii  i&30  waw 
barrels  }  early.  UafoM  I80t  it  MM 
than  500  barrels. 

The  duties  and  regulations  affecting  the  Scotch  diair, 
tOlariaf  bava  bean  ap  pAan  altered,  and  even  the  prin* 
dple  itidF  aeoardlnR  to  Wbkib  tbe  duty  Is  imposed, 
that  it  becomes  difficult  to  exhibit  an  intellfk'lblc 
comparison  between  different  periods  without  iiiort 
explanation  than  our  limits  will  permit.  But  .-:o:ii« 
notion  may  be  formed  of  their  importance  from  tlia 
following  account,  which  embraces  three  dilierenl^ 
rates  of  duly,  and  shows  the  influeOC^of  < 
quantity  produced,  and  the  revcnU(p'  difinl^ 
llio  fpirits  are  those  mndc  for  hodis 
oaljr,  not  partly  for  the  F.nglith  market,  an< 
from  grain  or  malt ;  no  sugar  or  r.i  i!:;--^!  y  being  uied 
in  those  years.  (Report  uiii/u  Mail  Dvties  pf&ot^ 
2aad.u4 18810  ■  -  rS,7^ 


liuta  loth  Dec.  1813^ 
to  1st  Oct.  1814/ 
1st  Oct  1814  ^ 

to  9th  Voy 
Year  ending 
lOtbNor. 

"  181/ 
1818 
1819 


St  Oct.  1814J 


Uallons  of  Spirit' 
niwlc  3iul  char^. 
td  Willi  Duty. 


I,65$,735 
t,7Mk9«Si 

2,1 39,207  t 
'^,SG7,9Hi 
2,366,998 


laao  i  a,i(>7,558 


Rate  of  Duty  per  Gallon. 


TottI  llt*efiu«  pn>. 

duced. 


{7s.  1  Hd.  ia  JLowlaods, 
js.  n|d.  la  HigUnda 

8*.  4|d. 

5s.  Gfd. 
55.  6Jd. 
58.  6^%4. 
6*.  <i^. 


I 


587,781  8  n 
74S,S06  0  S  J 


M7i686  16 

599.168  3 
663,464  16 
658.773  IS 


8* 

4 

H 
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Pot  ihe  quantity  of  tpinu  m»'*  y>  Vhlfc**** 
the  Kngliili  market,  and  n^oric*-     -^j***  eOUOby, 
we  the  Article  Exouaub  m  ^ 

Beddesfbeipmts  which  pay  duty>  tlhcit  diatilla- 
tion,  carried  eo  in  mott  of  the  Higt'l^d  couotie*, 
■upplie8  aot*«nall  proportioa  of  the  home  coniuiDp> 
lion :  the  produce,  from  it*  being  geoereUjr  of «  ioer 
quality,  finding  its  way,  in  spite  of  the  vtgibnee  of 
the  revenue  officer?,  into  every  part  of  the  country. 
But  theact  unssed  in  July  1 823  (ith  Geo.'l  V.  cap. 94), 
by  which  the  duty  on  spirits  is  greatly  reduced,  will 
leave  so  small  aa  advaaUge  to  the  illicit  ditttUer, 
that  he  will  pralMbly  And  it  no  longer  for  his  intaNit 
lo  peniM  in  •  caaiw  which  haa  been  the  nnao 
of  le  ineay  e«ib  both  n  thk  eoontiy  eod  ia  Ira* 
?»nd. 

Breweries  liavc  hccn  established  in  all  the  towns 
of  .Scotl.ind,  among  which  those  of  Edinburgh,  Allou, 
and  a  few  others,  are  in  high  repute.  The  principal 
distilleries  are  in  the  Lothians  and  the  counties  of 
Stirling,  Fife,  and  Clackmannan.  The  business  of 
the  maluter  being  rarely  •aspente  one,  it  combined 
with  that  of  the  distiller  ami  bca«or»  the  mah  he> 
ing  generally  nude  at  the  worli  where  tt  is  to  bo 
used. 

Of  the  other  manufacturer  of  .Scotland  we  must 
confine  our?.i'lves  to  a  very  brief  notice.  \Vc  have 
already  mentioned  her  iron  mines,  and  the  quantity 
produced  yearly ;  to  which  we  may  add,  that  there 
are  about  50  founderies,  where  it  i«  converted  into  • 
great  varied  of  agricultural  and  domestic  ioipleBMiile 
and  iBaehiiM»y>  of  which  the  onort  to  Ameriea*  Mn 
West  Indies,  and  the  other  British  colonies,  is  con- 
siderable ;  but  the  finer  branches  of  the  iron  maou- 
facture,  such  as  locks  and  hinges,  cutlery,  &c.,  are 
rot  carried  to  any  gnat  extent.  The  silk  manufac- 
ture, about  fifty  years  ago,  was  prosecuted  to  a  COa* 
rideiablo  aBOVDt  in  Paisley,  but  is  now  of  Utdc  iai> 
portaoee.  Among  tlie  other  articles,  wo  ni^  aNA* 
tion  paper,  glass,  soap,  culinary  salt,  and  Iflitter, 
which,  with  many  others,  tliough  not  singly  of  much 
Interest,  afford  employment  to  a  great  many  hands, 
and  produce  altogether  a  large  sum. 

The  simple  process  of  burning  sea-weed  into  kelp, 
and  the  value  of  the  article,  form  an  important 
branch,  especially  in  the  Western  and  Nartbem 
Isles.  About  80,000  people,  of  all  ages,  it  is  calcu- 
lated, ato  oawlogred  in  or  dependent  on  this  rude  nu* 
BufiwtofOk  The  kelp  is  made  daring  dio  sianUMr 
months  by  the  same  people  who  afterwards  engage 
in  the  herring  fishery.  The  qnur.tity  has  been  suted 
variously,  but,  in  favourable  reasons,  may  probably 
amount  to  16,000  tons;  the  best  of  which,  during 
the  late  war,  when  the  price  of  barilla  was  very  high, 
brought  upwards  of  L.  20  par  ton.  But  since  the 
peace,  the  price  has  been  so  mneb  reduced,  that  it 
will  do  little  BMMre  than  pay  the  e»peooe  of  tiie  taboug 
required,  whidi  may  average  between  L.3  and  L.4 
;  f  r  t  Dn.  Some  of  the  Highland  proprietors  draw  the 
greater  part  of  their  income  from  their  kelp  th(wes, 
atid  it  is  by  their  labour  in  making  the  kelp  that 
many  of  the  small  tenants  are  enabled  to  pay  their 
rents. 

Tho  cooineroe  of  Scotlaod  with  the  fiiitiih  cobt- 
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nies,  and  wiiii  foreign  countries,  is  included  in  that 
of  Great  Britain  given  in  the  Articli  I  .i  i  ind  in' 
this  Supplfvtrnl,  Scotland  trades  wiiu  iiie  same 
countries  us  England,  and  the  articles  she  uxporte 
are,  for  the  most  part,  of  the  same  description.  From 
I  ■  ith,  Duodee,  Abotdceo,  and  a  few  other  ports  on 
the  esse  eeast,  •  oenridatahia  trade  la  carried  on  with 
Sweden,  RossU,  the  shores  of  the  Baltic,  and  IIoI- 
H-v!  :  but  the  principal  part  of  her  foreign  and  co- 
iuisiai  trade  centres  in  the  Clyde,  which  is  the  great 
emporium  of  the  trade  with  tl)^  Wait  lodiea  and 
America,  and  also  with  Ireland. 

The  trade  between  Scotland  and  England  most  be 
to  a  large  amount,  hut  as  that  part  of  it  wliicb  ia  car- 
ried on  by  land  does  not  appear  ItttlieCttStom4iOQse 
books,  it  does  not  admit  of  being  estimated  with 
much  accuracy.  Scotland  eends  to  England  exclu- 
sively cattle,  feheep,  and  wool,  and  home-made  spi- 
rits, and  a  large  proportion  of  inN  Other  exportable 
produce  and  manufactant»  tOCb  M  OOrtS  iMlp,  td> 
mon,  linen  goods,  &c. 

Intimately  connected  with  the  trade  are  tbo baok* HmJ-^ 

ii^  establishments  of  Ihe  coantrjr,  which  iie  aaoM. 
rous,  substiantia],  and  liberal  in  their  dealings.  Three 

of  them,  having  their  head  offices  in  Edinb- i  l,!!,  nid 
a  great  many  branches  throughout  the  couiuiy,  were 
established  by  cliartcr  ;  namely,  the  Bank  of  Scot- 
land, the  Hoyal  Bank  of  Scotland,  and  the  British 
Linen  Company.  These,  with  heveral  private  banks 
in  Ediobur^,  Qlai|gow,  and  other  large  towns,  issne 
notes,  receive  dqMjslts,  discount  inland  bills  at  three  ^ 
or  IbuT  aionths  date,  and  pay  and  receirc  ounw  ao 
low  as  Im  10  On  cash  account:^.  On  money  deposit, 
ed  with  them,  and  also  on  what  is  paid  in  on  the 
cash  accounts,  they  invariably  allow  interest,  though 
at  a  less  rate  than  they  charge  themselves.  As 
there  is  no  limitation  an  to  (he  uutober  of  partners, 
the  credit  of  the  Scotch  banks  is  above  ali  suspicion; 
eod  even  with  such  of  them  as  have  stopped  pojr* 
nent,  a  thing  which  very  rarely  happens,  the  loss 
has  failcQ  upon  the  partners — very  seldom,  and  to 
a  very  small  amount,  upon  the  public  The  circu* 
lating  medium  of  the  country  is  almost  eatindf  COOl* 
posed  of  the  notes  of  these  banks.  ' 

The  registered  vessels  belonging  to  Scotland,  wHftj 
the  amount  of  their  tonnage,  and  Uie  number  of  mOn 
and  boys  usually  emplojedin  navigating  them,  on  th^ 
«Oth  September  18S0^  iB9U  and  ISSt,  were  as  feli 
lom> 


VeaseU. 

1820   

S13S 
S160 

ami 

288,770 
876,991 

20,470 
20,855 

I93SI 

18^1   

The  nmnber  of  vesseb,  with  the  amount  of  Iheir 

tonnage,  built  and  registered  in  Scotland  in  the  years 
ending  5th  January  1821,  1822,  and  1S23,  will  give 
an  idea  of  the  extent  to  which  ship  building  is  car- 
ried on;  and  to  show  that  it  has  more  than  its  propor- 
tional abare  of  thu  tnd^  wo  MbfolD  dMMB»««- 
oooot  for  Eitghmd. 


kj  i^u^  i.y  Google 
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SCOTLAND. 


IteoUftDd 

ini. 

Tonnage. 

VcacU 

ToDsagc. 

461 
121 

54,014 
11,004 

399 
122 

46,296 
9.457 

442 

87 

43,212 

6,162 

<vI]M  i«MinKM>'*9 1'***'*^  the  difFcrent  par^  of  the 
IKgjMd.]^fldom  luM  bcm  greatly  facilitated  bytbe 
recent  htrentioo  of  Steam- Boati.  On  the  eaat  coast 
of  Scotland,  there  it  a  cheap,  speedy,  and  regular 
commuiiicatiou  by  this  means  between  all  the  prin- 
cipal towns,  and  between  Lcith  and  London,  and  the 
intermediate  ports  i:i  Englund,  for  the  greater  part 
nf  lln  jear;  and  od  the  west  coast,  besides  those 
"tpdy  on  the  Clyde  between  Glasgow  and  Green- 
naaela  of  dui.fl|aNc|piMD  aail  between  Glasgow 

 Liverpool,  «ai|  oroM  the  Channel  to  Ireland. 

Hitherto,  paaaengera  have  bm  tto  priac^Na  o^ecU 
and  the  hours  of  departure  and  vrmi  m  mamk  M 
regular  as  those  of  the  muil-coarht  s.  Tlic  voyage 
between  Lelth  and  London  is  oiicn  maJc  in  about 
fifty  hour<s,  and  the  ordinary  rate  of  sailing  on  the 

f^rt^  ,jia4,.CIjd«,  U.froiB  eight  to^  tep  milea.  wi 


By  an  net  of  the  Rrst  ParHaiBeot  of  WDIUmi  ud 
Mary,  it  was  provided,  that  "  there  be  a  achool  and 
schoolmaster  in  every  parish"  of  Sciitlatr.l;  the  sa- 
lary of  the  adioolmastt  r  to  be  not  under  100  merks, 
sor  abore  800.    In  1 803  Uie  lowe.it  salary  was  fixed 
by  OMtM-Mt  aft  sop  merka  (L.  l6,  I3f.  4d.l,  and 
lughMt  It  MO  (USS»  4t.  Sd.},  Mm  •  M. 
I^booae  of  at       tin  tfUtfMtltM,  and  •  qiniter 
oTan  acre  of  gnnuia  (br  *  ^den.   At  all  theae 
schools,  reading,  writing,  and  arithmetic  are  taught, 
and  at  many  of  them  the  i  la^sics  ami  tlie  French  lan- 
guage, with  geography,  and  soniu  hraiic:l)L>  uf  the  ma- 
Ibematica.    The  fees  paid  by  the  scholars  in  the 
eoimtfj  |Wirilhrt|  ia  addition  to  the  salary,  vary  from 
AL  to  A^tht  qaarter ;  but  the  master  is  obliged 
to  tMch  t)ho  Ajidran  of  the  poor  on  the  recommen- 
dation of  tht  kirk-session,  gratit.    The  school,  and 
achoolmaiter'l  bouse  and  garden,  are  provided  1^  the 
parish  by  assessments  on  the  land  ;  and  one  half  of 
the  salary  is  payable  by  tlie  proprietor.-i,  and  the 
Other  half  by  their  tenant*.    These  schools  are  un- 
der the  inspection  of  the  presbytery  in  which  they 
•M  ^tuated,  who  visit  and  examine  them  yearly.  So 
feomttj  havB  the  lower  clnwea  anilad  themalTas 
oF  thb  primary  •onrce  of  {mtmcdao,  that  lAdt 
male,  a  native  of  the  Lowlands  of  Scotland,  who  ti 
igoorant  nf  the  common  rales  uf  arithmetic,  !•  very 
rarely  to  be  met  willi ;  and  there  are  bat  few  fe- 
maies  who  have  not  been  taught  to  write  as  well  as  to 
IWd.    In  the  HiglilanJs  and  Isles,  however,  where 
muj  of  the  pwiabea  are  of  great  ^tent,  and  the 
httfltoDHiM  b  obitniMed  hf  die  oatoM  of  the  coun> 
tij,  tha  caaa  it  my  difeant.  In  Mae  of  thcM, 
half  the  inhabitantt  cannot  read*  and  frbm  ttwaame 
causes  the  means  of  religioua 
and  of  difficult  attainment. 


The  Society  of  Scotland  for  Propaj^ating  Chrittian 
Knondedge,  and  the  Committee  of  the  Church  far'**"V^ 
applying  the  Royal  bounty,  have  done  much,  in  both 
'pccU,  bj  means  of  misaionaries,  catechiats,  and 


ear  at  the  ncetin^  of  the 

 ! —  ^  repra* 

to  thiiCouft 


■choolmaaiera.  Every 
Qanond  Aaaembly,  the 
aeMBiiie»  tho  CewmiMiaiifr,  , 

an  order  fbr  L.9000,  to  bd  employed  fa  diCM  uaeful 
labours. 

Besides  the  parish-schanlj,  a  great  many  private 
schools  arc  supported  h\  t'le  iLt-sof  the  pupilsplone. 
Of  these,  there  is  one  or  more  in  ail  the  towna 
and  villages  of  Scotland  ;  and  in  the  principal  towna 
are  found  academiw,  and  other  aaBinariM  of  a  huh- 
er  order,  baaidM  tho  WDifeiaitba  of  Edfaborgb,  Gfia« 
gow,  Aberdeen,  and  St  Andrewa  (See  these  towna, 
and  also  Scotland  in  the  Enofdopadia,  and  Edik- 
BURGH  and  Glasgow  in  this  Sufplcmenl.)  Sunday 
schools,  and  those  taught  alter  the  manner  of  Bell 
and  Lancaster,  are  therefore  less  wanted  here  than  in 
most  other  countries.  Yet  about  50O  Sunday  MiMHik 
were  reported  to  the  General  Assembly  in  ISlStaodi 
including  thoM  of £dinbar^and Glaagow,  thcinaaa 
bar  of  anolBTa  wm  then  vpwarda  of  S5,000b 

For  a  particular  account  of  the  Church  establish* 
nent,  we  must  refer  to  Scotlako  in  the  F.ncifciopa' 
ditt,  .'iriii  ciinfine  our  notices  here  to  its  present  state, 
in  so  tar  as  it  differs  from  iu  former.  In  1818  the 
number  of  presbyteries  and  parishes 
each  of  the  tynode  were  »  foUowi : 


No. 


1 

3 
<» 

5 
6 

7 
8 

9 
10 
11 

12 
13 
14 

15 


Synods. 


Lothian  and  Tweeddnle  ... 
Merse,  or  Berwick  and  T»> 

viotdale   

Dumfries  

Galloway  

Glasgow  and  Ayr  

Pe'th  and  Stimbg 

Fife   - 

Forfar  and  Meaiw  

Aberdeen  

Moray  

lloss  

Suihurland  and  Caithness 

Argyle  ..*•«•  

Glenelg  v 

Orkaef  ...»  »  


6 
5 
3 
7 
5 
4 
6 
8 
7 
3 
3 
5 
S 

4 


Public*. 


78 


104 

66 
53 
37 
127 
78 
€6 
75 
97 
52 
23 

23 
S9 
89 
SO 


899 


itof  which^ggj^ 


Iko  atipeodeXif  the  darn,  tho  m 
varies  from  year  to  year  wttn  the  pricM  of  Krain,  aA 

ford  a  moderate  competence  to  all,  but  affluence  to 
none.  Throughout  the  country  parishes,  in  seasons 
of  average  priui  >,  the  medium  amount  may  be  about 
L.  200  a.ycar,  with  a  good  dwelling-house,  and  a 
glebe,  worth  at  least  L.50  more.  In  1810  all  the 
adpcoda  beiow  L.  150,  which,  from  the  want  of  free 
titbe,  oodld  not  be  augmeBted  by  the  Conwolpieoera 
of  Teinds,  were,  by  the  50th  Geo.  III.  cap.M^ 
to  that  ann ;  the  deficiency,  which  amounia  to 
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-  '  I,.  10,000  a  year,  being  »upplied  by  Parljament 
This,  therefore,  i<  the  ininimuin  stipend  in  Uie  church 
of  Scotland,  though,  from  very  low  prices  «f  com, 
itome.of  Ihote  that  do  mit  partake  in  this  bountjr  may 
ooeanoMUy  611  Mow  it  Out  of  899  parifhe*,  this 
augment  ition  «aj  riujuirfil  for  172,  or  1  ir.    ' . 

Uu*ctiten.  1  he  Di»L>ntcr«  fioni  the  Established  Ciiuici  ilo  not 
amount  to  a  fourth  part  of  the  populutioti,  und  two. 
third*  of  them  differ  from  it  rather  in  matter*  of  «ii«ci- 
plinc  than  in  doctrine.  The  moat  numeroua  clanes  of 
DitaeMCiaan  tbc  Burgher*  and  Antiburgher*{recent» 
If  uaitatf),  wild  th«  Relief  deooiDinatioa.  The  other 
jui—iif  rt  ate  RviiMt  Catbolic*,  Epiacopaliam,  Me* 
ihodiata,  with  a  fiew  baadred  Quaken,  and  a  very 
small  nuriibcr  of  Jm.  All  these  sects  'i  ive  t^itir 
own  places  of  worsiup,  to  which  they  resort  ui  pre- 
ference, though  few  of  them  exclusively.  They  mix 
freely  in  society,  and  their  children,  at  tea»t  all  those 
whose  parents  are  of  the  I'reab^rt«rian  penuMloiii 
•re  toughi  at  the  saroeschoola;  hitte  ernodiiiigiMir 
icaaining  of  that  religiooa  adiOMiity  irhiefa  vat  OMe 
to  prevalent  in  this  country. 

TTic  Pout.  The  poor  of  Scotland  are  provided  for  partly  by 
rates  levied  under  the  authority  of  the  laws,  but 
chiefly  by  voluntary  coatributioas ;  and  altogether, 
both  their  number,  and  the  sums  applied  to  their  re- 
lief, are  comparatively  inconsiderable.  In  the  coun- 
try pariahes,  the  SOU  to  be  raised  by  assessment  Is 
fixed  by  the  land>own«n.  or  hoijlon,  and  paid  in 
equal  proportions  by  thetaadm  md  Ihev  tanaoila; 
and  in  the  towns  the  rate  is  levied  from  the  inhabit- 
ants ficcording  to  tbc  rent  of  their  dwelling-houses, 
or  tht' c-'iiii  iitd  value  of  tlieir  [  rrpirrry-  The  vo- 
luntary contributions  consist  of  collections  at  the 
church-doors,  fees  paid  at  inarriagca  and  baptismii, 
and  other  soiaU  suma  noder  tho  naaaagaoDeat  of  the 
Xirlf*8oMiootiewUehiBBaairpariiiMaikeNiiadded, 
ia  aMBOM  of  peculiar  preaaar*>  a«Bh  aa  ft  jnt  of 
aetreity  and  high  prices,  a  som  niiiod  frea  me  herU 
tors  :iii<l  tlicir  tenants,  iipori  the  '-imc  prinr-ple  m  the 
legal  ^iMcuments.  In  aiidiliuii  to  these  iunds,  i>oiue 
of  the  greatef  proprietors  occasionally  bestow  dona' 
tions  in  money,  oatmeal,  and  coalx,  to  b€  distributed 
under  the  iiupection  of  the  clergyman,  or  his  elders ; 
and  not  a  fear  of  the  parbhea  have  bad  bequeals  oiade 
to  than  for  lha  Duuntanaooe  and  adiiealioii  of  their 
poor,  the  interest  of  which  fgnaa  ibo  greater  part  of 
theyearly  disbursetnenls. 

The  fnllowinj;  results,  taken  frnm  the  "Gentrnl  Ab- 
stract of  the  I'opulation,  Poor,  and  means  I'f  main- 
taining the  Poor  in  Scotland,"  subjoined  to  tlte  Sup- 
piementanf  Rtpori  of  the  General  Assembly  laid  be- 
fore ParliaaMHt  in  1 820,  present  the  best  infortnation 
«o  havaaMcaa  to  oa  thia  iBtaMiti«tg.ittT ' 


SCOTLAND.  493 

Proportioii  of  panpen  to  population        1  to  39i^;  s«  iiuid. 


Population  for  which  the  returns 
wiixe  made       ....  1,T64,9S7 

Niunber  of  paupeta       •       >       •  44,li>D 


A'^tv«menU  L.49J1S  10 

Culie^tions,  andotbar  Tolontair 

payments       •       .        .        ^477  7 


Gruis  funds  .  .       L.  114-.I95  17  f) 

Sum  which  pocIi  pauper  cotits  .  L.  2  11  8 
EaptDca  to  each  individual  of 


X 


0   1  3 


As  this  Report  was  prepared  litite  msre  than  a 
year  before  the  last  census,  the  proportion  of  pnu- 
pera  to  the  population,  and  the  expence  tli.it  falls 
upon  each  individual,is  stated  too  high.  On  the  popu- 
lation of  1821,  the  proportion  will  be  one  pauper  to 
4n-ttt  aod  the  cspeoce  13d.  for  each  individual  of 
ihM  popdttiflii. '  If  the  whole  sum  applied  to  the  * 
reHarof  tha  poor  wan  railed  by  a  rate  on  the  lands 
and  hoaara,  it  srodd  ba  eqaal  to  about  L.  l,  iSs. 
per  cent,  of  the  rent  in  1818  (sec  preceding  Table, 
containing  the  Extent  and  Rental  of  Scotland) ;  or 
about  4VI.  per  pour,  i  m  ttiat  rental.  The  returns 
from  which  tiie  Assembly's  Report  was  prepared 
were  complete,  with  the  csception  of  twenty  High- 
land parishes,  havim  a  popvlatlon  (ia  1811)  of 

Accordiag  to  odier  retrnme  nude  to  the  Assem-  rricttdly 
biy  in  1818,  the  oaiaber  of  Friendly  Societies,  ex-  ^oetttrassmi 

elusive  of  th;)«!  of  Edinburgh  and  Glasgow^  amdunt-  ^'^'«|ts 
cd  to  3'<27,  composed  of  72,1. ""S  members;  and  with  "* 
the  same  exclusion,  130  Savings  Bunks  were  reported, 
having  7000  contributor*,  and  deposits  to  the  amount 
of  L-SOjOOO-  It  is  stated,  on  the  saine  autboriQr, 
that «  capital  of  L.1<M)82,  with  L.  2034  of  interaa^ 
waa  inartful  tar  Cho  support  of  tiie  poor;  and 
L.  100,750  of  capital  (including  L.  70,000  lately 
bequeathed  to  the  country  parish  of  Dollar,  in  Ciac  k- 
mannanshire),  and  L.  793  of  interest  for  tlieir  educa- 
tion. These  sums  do  uot  include  tiie  funds  of  the 
great  hospitals,  of  which  an  account  will  be  found 
under  EDiNaoaoa  and  the  other  toaraa  in  the  Urn* 
c^oidjMBitti  aod  b  thb  SmfUmaL 

yiIt«~P0VVI>ATt01l> 

Tlie  pop'ili^ticn  of  Scotland  was  taJcen,  though  not 
by  authority,  in  iT.jj  ;  and  the  writers  of  the  fitalis- 
itcal  Account  ottord  tliu  iians  of  estimating  its 
amount  about  i79i:'>  when  it  appears  to  have  been 
less  by  titan  in  1801.   But  in  the  followiog 

Table,  wo  shall  ooafine  ownelvea  to  the  three  ena* 
maratioM  naade  uader  the  oMhority  of  nnlianent  t 
presenting  only  the  totals  for  1801  and  181 1,  but  giv- 
mg  that  of  1821  under  separate  heads.  The  Tabic 
also  shows  the  extent  of  every  county  in  square 
miles,  the  increase  of  its  population  iiom  18Ul  to 
and  the  lata  par  a^re  nrilo  ia  I83I  s 
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SCOTLAND. 


Kittffiit  in 


«»««•• 

Ar^vlc  .. 

r   ,  »*4*-  »«»*■«•■ 

llunfi   

Berwick 

Bute    

Caithness   

Clackmaiinaii.  

OunibarloO. 
Dutiifri«« 
r.dinbtirgh 

Fife 

ForPir   

Haddington   

Invcnu'ss   

Kincardine  

Kiiir()<i-H   

Kirkcudbrigbl   

Lniinrk 

Linlitbgow  

NairD  „•>  

Orkney  an»l  Zr.tlnnt! 

I'ctble.*   

Peril.  

Kenticw  -  

Uo3s  aiul  Crmnurty 

Roxbiirjjti  ..   

Selkirk 
Stirling  .... 
SutlientiKl. 
WigUm  .... 


Total* 


i<x.o 

loyj 
6*5 
442 
161 

*J87 
is 
228 

8SS 
272 

380 

821 J 
912 
120 
195 

I '2  SO 

2-'.". 
28S.'> 
715 
2fi3 

1T54 
451  { 


P.ipill.i'.io 

111  IM'Jl. 


l'i>Iula"Min 
in  lUI  I. 


12;),f)S'. 
7l,s.i;i 
Hi,:!***! 
807 

ao,()21, 

11,791 

22,(j'H,' 

20,7  I  < ' 

122,<),-.l 

fl3,74;i 
**;:,127 

2J»,f.lS(f 
74,2;)2 

6,~'2c. 
2<<.2I  I 
14t),()(H> 
IT.Hil 

S.2.".7 
i*i,S2-! 

fiJ'M, 
1 2i),:ir;ii 

7!^,0;)' 

.■■),0 
88,117 


I"(?piil«tior,  lfJ«'l. 


y.'j  :-.S5 

J(«,<l.".l 

1 '2,03.1 
2.1,  U!> 
12,010 
21,18!) 

148, tio: 

28.1(JS 
10l,':J72 

107, 2*  j; 
;il,l<ii 

78.336 
27,t.'}<i 
7,2K-. 

1{)1,7.'>2 

N251 

'.1935 

<)■-',, ")<)(; 
(io.s.-j.') 

;5T,2.'i() 
5.KS!J 
58,174 

86,891 


l''t*Oiy.ks. 


72,:i: 
+7,7'/  o 
61,077 
20,l<):r 

lo,9?t 
fi,474 
li.lW 

i.'t,04< 
H7.7.'.; 

1  i,2<r. 

.52,071 
l(j,8'2^ 
.t2,S04 
l:J  54(1 

1S,50< 
1!5.S,«!,'> 
10,70:1 

4,08/ 
21,f)7( 

•t.i)": 
G<>,o.'J: 
.5 1,1 7.'- 
;)2,.'i2^ 
l9:4-n> 

.'!,20.) 
31,71t* 
11.08fi 
lj.8S7 


6(1,222 

2;*, 

17.l<'i 
7,12'< 
Kit)!. 

(),"<■>: 

I -1,271 
S7.  :iO(i 
10:;,7:>.> 

l(i.ST< 

(il.OlG 

IK,2()i. 
4",S,>.'; 

1,102 

20,,-^!*7 
1 2;;,oo2 

11,!-'^^; 

♦,924 
2;t,(i.''i4 

5,07:i 
7:i:Ol7 
(i(i,997 

21,48+ 

12,752 
17i40S 


1.599.068  9«8.5Sgil,l09,904  e,099,*56  S0.9|  70.7 


1  j,),.'187 
97,.'iHi 

l'i7,2Si!; 
43,'>(il 

I  :i,7!l7 

a7,:H7 
70,S7.'<I 
1!H,.514 
•.,1,]  G-J 
1 14.5.50 
I  i.s,l .  ir 
:i;>,i-': 
90,157 

L'.O,  ]  1  ^ 
7,76i: 
3S,90'i 
24  4.:;,s: 

t|,0(>( 
J5^,  121 

IO.lr4-( 

1^9,00  (J 

1  km:.-- 
f;s, 

40,>^0-J 

(),(;;!: 
65,37t» 

59,240 


'.'().? 
S5.1 
.)  1 .0 
1  .(■■ 

17.(- 
^3  7 
2-2. 1 

55  > 

1 


7f).;i 
.HI.) 

!22.,] 
()7.5 
7. '...5 
85.7 
4-i.O 

27(i..'? 

541.0 

24.5.'! 
1 27.7 
12,0,1 
22,2 
7G.(i 
107.S 

47.;; 

2,5t>.4 
ls!,<.(. 
lf).2 
41 

.si.: 

,'i:J.7 
24.( 


16 

'^2.2 
14  4 
17.1 

: 

iO-f, 
l.-).4 

(Jf>.(: 

27.1 
9  I 
l.il 
1  j.( 
I  o.c 

4.".: 

24 
21. •! 

■JO.; , 
2^.(3]  i.ss. 


2.5.'. 


.S.I 
l.'J.O 


1H.< 

7;i.'t 


turff. 

Triule. 

AUOthcTx. 

l.S,77j 

lfi,02}l 

5,8<r 

5,S52 

()  207 

5,430 
^  %79G 

4.150 

%nss 

3,334 

1,908 

1,314 

730 

3,Oi52 

S,1S8 

70* 

434 

1,418 

l,02i» 

l,lfiS 

2,608 

1,571 

+,.S40 

4,706 

5,412 

4,8.'iO 

18,700 

16,939 

2.()7fi 

2,330 

2,321 

5,2»>0 

lS,74fl 

6,741 

5,1 14 

15,.H48 

3,009 

2,947 

1,97? 

2,447 

5fi6C 
1,359 

.?,02,o 

2,301 

446 

735 

646 

.■i.047 

2,238 

2,62: 

4,883 

29.776^ 

16,f>3S 

1,224 

1.817 

1,024 

429 

90S 

t;,Goi 

2,33^ 

.S37 

<):>1 

474 

7.774 

12,523 

10,67^. 

2,72.^ 

15,780 

5.47  :j 

7  .047 

3,3S^ 

3,203 

3,«il3 

2,822 

2,201 

421 

409 

542 

2,fi()C 

6.641 

4,4W 

3,3fi2 

642 

8lS 

3,525 

2,089 

l,ltiO 

iso,«9g 

[mm 

Scotki., 


From  this  Table  it  appears  that,  with  the  excep- 
tion of  Orkney  and  the  mmll  county  of  Naini,  there 
was  an  inereaie  in  all  the  cotwties  of  Scotland  be- 
tween ISO  I  and  1811 :  and  thatineverjonoortfaetn 

the  population  of  1821  ■«  greater  than  that  of  1801 ; 
so  fiir  is  it  tViit!)  hciii)^  inie  that  the  Highlands  of 
Scotliintl,  as  lias  often  bcon  ullcgod,  are  in  iIil  course 
of  bcitig  depopulated.  'J'lie  f;rc;itest  increase  is  in 
the  manuFacturing  county  of  Lanark  and  in  the 
county  of  Ldinburgh ;  but  several  counties,  wUdl 
MO  vboUv  or  cbie^  agrioultura),  have  alio  tncreaa- 
ed  oooaidoraUy  n  theio  twenty  years.  The  rate  of 
increase  for  tlie  whole  period  is  very  nearly  31  per 
cent,  on  the  population  of  1801.  From  1801  to 
1811.  the  rate  is  nearly  13  per  cent.  ;  and  tVntn  1811 
to  1821  it  is  15^  per  cent.    If  tiic  population  should 

f^o  on  increasing  at  the  last  rate,  the  period  of  doub- 
ing  would  be  little  more  than  47  years.  I1ie  ave- 
rage population,  per  square  tnilc,  m  70-7  ;  the  low- 
eat  being  that  ot  Sutherlaod.  which  ia  only  at  the 
rale  of  8.1  per  squaio  adle^  wd  the  h^art  that  of 
Bdjnbtttgb,  whiM  ii  541. 


From  the  want  of  correct  registers,  the  proper-  ninh.<.  x^j- 
doos  of  birth),  marriages,  and  duths,  cannot  be  ac-  Sffi**^ 
curately  stated  i  but  In  the  absence  of  thete,  we  gwe 
the  following  general  results  for  the  cit^  and  suburbs 
of  Glasgow,  ot  which  the  population,  in  1822,  was 
147,048 1 

The  number  of  Births,  including  itili>boni,.....5,6S4 
Marriages,  ........................1,470 

Hurials,  S,690 

Bifths  to  one  natriifo,  JtrVlS 

to  one  burial,   fSM 

Burials  to  one  marriage,   2*510 

One  birtli  to  persons,   26*146 

Une  marriage  to  persons,  ...100*029 

One  burial  to  persons,  59*640 

(See  Cldaad*a  SMkiied  Tatttt.) 

The  population  of  Ao  (riDclpil  lomia^  at  the  p»i^ 
rioda  ot'  the  three  enumenrtioaa^  waa  as  fellowi.~ 
Thoae  to  which  the  loHir  B  la  added  are  npt 
burghos 
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T«nth 

18»t. 

1811. 

itni. 

Edinburgh,  B  

88,560 

10'_',<)X7 

1  ;J8,235 

GImrow,  B  

77,385 

100,749 

147,043 

31,l7y 

36.72S 

47,003 

Aberdeen  (ctlj  and  (tis- 

96,W 

'44v«ll 

59,091 

2(1,084 

29.616 

80,.575 

17,45f 

19,042 

2*^,088 

Perth,  B  

1  l.H?.'- 

lii.!»4^ 

1!),(K)8 

Dunfermline,  B  

il,(ijy 

1J,681 

Kitinaroock  

ti.OT|< 

10,148 

13,769 

8,732 

10,757 

12,264 

8.838 

9,9'.^J 

1 1,536 

9.S62 

1 1,052 

7.W* 

%9S!i 

10,338 

7.093 

7.807 

9,016 

Ayr,  B  

5.492 

6,20! 

7,455 

7.113 

4,5Sl 

7,007 

S.8(i3 

n,ii6 

5,262 

St  Andrew's,  ft   

4,203 

4,311 

4,899 

Hutherj^li  [1,  />  

2,437 

3,529 

4.640 

It  appears  rrom  the  Jieport  made  to  the  Geoeml 
AaamWj  in  l sis.  that  dierc  trcre  of 

Blind  1100 

Deaf  and  Uamb  784 

InMoe,.  4650 

65S4,  fcdqg  ta  the  pro> 
portfoa  of  1  to  9S0  of  the  popularioa  or  1881 ;  bat 

for  the  insane,  the  ri'tums  wt-rc  not  complete,  ond  the 
Dumbera  of  the  blind  and  deal  and  dumb  are  given 
pattlj  00  nippoiition. 

IX.~-Rkvbnux. 

Tbo  reteaue  of  ScoiUnd,  at  the  UaEod,  was  a$ 
foOoM  I 

Crown. renta       .  .       L.  5,.0QO    0  0 

Faadil  cmialtiea  >  3,o0o  0  o 

Clurtj  formrd*     L.S^O  0  0 


Brought  fbnrard. 
The  ontomt      •      .  . 

The  excise 
The  post-ulfico 
Coiniigc  ii'opoiitiQIlt 
The  land-tax 


L.  8,500 

30,000 

33,500 

1,194 
.  1.500 
36,000 


0 
0 

0 
0 
0 
0 


0 

0 

0 
0 
0 
0 


Total      L.110,^  0  0 

For  the  year  coding  5th  January  1804,  the  amount 
is  thus  guted  (Siochur'a  HUtorj/  ^ the  Revenue) : 

Customs  ....  L.  721^,694  O  0 
The  excite,  including  the  salt-tax, 

bat  esdiMive  of  the  anaiiai  dtitiea 

OB  tobacco  and  malt             1,881,856  0  0 

Tobacco  and  mall,  annual              112,467  0  0 

Stamps      . .       .              .       ID i,275  O  0 

The  p<>st-oftice        .        .       «       I17,S21  0  0 

Land  aad  a^isoMed  taxes  .  Sl5,8au  O  O 
The  6d.  per  poind  an  pauIoMi  «ai> 

lariea,&c.      ....      ijSiQfi  o  o 

Hit  li.  on  ditto                        8,660  0  O 


L.  2,657,978    0  0 

Of  which  there  was  paid  for 
Collection  L.  2:^0,721    0  0 

Bounties,  &e.         355,816   0  O 
Expences  of  civil 
government  of 
SceUaad      .  157.165  0  0 

Dednot  —  788,708  0  0 


Revaiiis      L.  1,934,276   o  o 

Of  which  there  was  remitted  to  tlie  Exchequer  of 
Great  Britain  L.  1,9SS,897> 

In  1813,  the  nett  revenue  mu  L.  4,155,59B>  in* 
dtiding  the  property.tDx,  the  gross  receipt  of  whtch 

was  L.  'j6u '[)''). 

Ttui  j>rii|)urty-tas  liavinf^'  been  repealed,  and  olher 
taxes  reduced,  the  gtosH  and  neU  revenue,  and 
ciuirges  of  management  for  the  year  ending  5th  Ja« 
murjr  1688>  were  aa  follawt  t 


Gti>M  Itcvrnuc  oc- 
cnied  vitlilo  tbe 

YflN. 

.Nctt  Kevtnuc  ac- 
crued WlUllQ 

dw  Y«M. 

Clutrges  of 

Kale  per  a 

n*  Gnni 
BaiaDue. 

or  Ex. 

The  NcK 
Rcveaor. 

Land  and  assessed  l«X«S  ... 

L.        -i.  d. 
75y,79(;   7  9| 
2,40S,97!i    0  gj 
480,274    5  Ij 
470,311    2  b\ 
168,250  10  7 
4,868   8  11 

L.       $.  d. 
«).'>,  1 .5(5    2  11 
2,035,401  11  7 
438,172    5    7  J 
483,223  IS  6i 
180,855   6  01 
4|888   8  11 

h.       $.  d. 

1 48/1 VI  r>  r> 

iCfl.lO.'j  18  1  li 
32,5 1-2  11  3 
33,087    8  11 
47,895   4  6^ 
180  0  0 

t,  d' 
If)    f)  8 

7  0  8 
G  ];>  *> 

8  2  0 
28    3  5 

8  18  £ 

d. 

3G  \0  9 
K    fj  5 

7  8  6 

8  16  3 
39    4  4 

8  IS  10 

ks98.867  9  1| 

$.486,648  8  U 

485.601   9  1 

10  8  11 

18  19  6 

Of  the  two  great  brandies  of  ctntoms  and  excise, 
Scotland  pays  considerably  mnre  than  appears  in 
tfaia  abatmet ;  for  several  important  articles,  tea  for 
Imtaaee^      the  dtttiM  id  Eaglandi  and  aie^  there- 


fore, included  in  the  English  accounts,  though  part- 
ly consumed  in  Scotland,  to  which  thiey  are  carried 
djly  free. 

Thl^  faliomag  AbitrMtj  made  (irom  an 
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to  Uw  Hmue  of  Cobuoh  in  Maf  1S2S, 
the  OKdMobto  oftkdet  ptying  dutjr  in  tbc 


jean  ending  5tb  Jnijr  ITpt  isd  18S8 
and  tho  Mnount  ordmj  m  ooch : 


Aniclci. 


Auctions   

Beer  and  ale  .... 
Bricki  and  tilct . 

Candles   

CoMcbol  «•••«»•■ 


Cyder  and  perry 

Glaji  

Hides  and  skhiu 

Licences   

Malt   .•.«,. 

Paper  

Pepper   

Prmtod  goods  .. 
Salt 

Soap   

Starch   

Spirit*  (foreign) 
(British) 


•**«a»o*«««* 


Swooti  

Tea  M  

Tobacco  and  snufT., 
Vinegar  „  

^^■ln^  


179S. 


L.  4,700    8  8} 
55,078    8  2 
S.S8S  13  S} 
16.804    7  10^ 
99  0  0 
4M  17  11} 


2*,719 
19.618 
10,813 
74,960 
a,74* 


9 
13 

3 
18 
18 


n 

2 


43,969  8 

9,749  17 

56.5W  fi 


4' 
1  1 


52,470   6  2 


Si,774    8  5\ 


Tolob  ......jL.  519,748   9i  4i 


ins. 


L.  13,645  12  6 J 

87,217    9  9j 

6,348  16  *i 
19,704  S 

«O0  »*•         «  •  •  » 


16.786 

28 

132,770 
51,045 
90,581 
199,695 
63,688 
805 
24^78 
106,908 
12«.S06 
5,325 
124.112 
740.709 
9 
111 
40 
S01,4S8 
7SS 


9  € 

8  1} 


13 
6 
8 
3 

19 
7 
7 


7 
5 
9 
3 
6 


16  8 

12  S 

10  1 

14  5i 

4  lli 

1  4 

4  S 

8  n 

17  0 


f!!*UE*to.      The  expence  of  the  Civil  Establisbment  of  Scot- 
UfalimciM,   land,  for  the  year  ending  5tit  January  18iS,  was 
L.  137,633,  na>  7iV*^*  amount  of 

L.  114,950,  111.  lOfgd.,  is  composed  of  the  talariea 
of  the  Crown  Ofieen,  of  the  Judgea  lad  OSoon  of 
Iho  oeivnl  oonra  in  Edmburgb,  and  of  dw  Aiiif^< 
depute  tod  nbatituta  of  tha  oouotioa. 

X.— Representation  in  Parliament. 

OfthtPun.  Tlic  Peerage  of  Scotland  is  represented  in  the 
liuu-sc  of  Lurds  by  16  members  of  their  body  ;  and 
the  Couniioa  hove  80  and  the  Sflgral  Bwibo  16 
nonalbm  in  dw  Homo  of  Oononont. 

At  the  Union,  the  number  of  Scotch  Peers  was 
189:  of  whom,  in  1812, 77  were  extinct  or  dormant, 
or  tbeir  titles  merged  in,  or  united  to  others,  or  for- 
feited ;  and  of  the  remaining  82,  S3  were  British 
Peers  and  two  Roman  Catholics.  The  Peers  who 
were  quali6«d  to  vote  at  tbo  dofltion  in  that  joor 
were  74,  but  the  mtaiber  who  astna^jr  voted  waa 
oolyiS. 

(KiheCoun-  Bach  eoanty  sends  one  iaeBil>er  to  the  House  of 
tits.  Comirons,  with  '.In?  txr:  -.tion  of  Bute  QnJ  Caith« 

neiiS,  Ciackiuancaii  and  K.iuul-^,  Cromarty  and  Nairn, 
which  liave  only  three  members ;  oacb  Or  ihOM  pain 
choosing  a  member  alternately. 
iWilw  The  burghs,  66  in  ad  (see  Scotland  In  the  En- 
awi^  qmhp«N(io>  witii  the  exeaptian  of  ^dinbiugb,  which 
fOliiia;*  ■Bonbor  by  iiaeir,  ore  chMed  together,  not 
fewer  than  four,  nor  more  than  five  ;  ever}*  class  or 
djit^l  choosing  one  member  by  means  of  d&.igates 


sent  from  each  of  its  burghs.  Tbegc  delegates  arc 
chosen  by  the  magistrates  and  town-councils,  who, 
with  ooe  or  two  exceptions,  are  themselves  nominat- 
ed by  tbeir  predecesaon  in  office,  and  not  by  the 
burgessee.  The  ouariMr  of  eleeian  in  each  banb- 
vanct  with  its  partleutar  Consdtato,  but  nay  be 
averaged  at  20,  ninking  )320  in  all.  The  popula- 
tion of  the  royalties  of  these  burghs  cannot  be  K'st> 
tlian  45C,C>0(i.    (  See  Cleland's  Siatittical  TahUs.) 

The  population  in  1821  being  2,093,456,  and  the 
number  ot  representatim  in  Parliament  48»  lhaieis 
thiM  a  lapHMMitailte  fae  eeery  46,*81  peMOMOWt 
all  Seotlandt  nd  taUog  the  bw]^  by  tfiaaiaaivea, 
one  for  every  90,400  penoos  residing  within  the 
royolliet,  cxaoslTe  of  the  inhabitants  of  the  suburbs 
and  dependencies}  which,  in  the  case  of  Edinburgh 
and  Ghugow,  are  more  numeroua  than  those  of  the 
burglis  themselves. 

Again,  as  to  the  proportion  of  the  inhabitants  who 
enjoy  the  elective  franchise,  the  number  of  the 
iiteefaoldecs  (at  Uichaehua  18SS)  beiBg,  at  already 

stated,  „.......•.•».»....»....  S987 

and  the  volm  in  the  voyal  burghs  1320 

tlic  total  nuiabtr  of  voters  is  4307  ;  or  ui  the 

rate  of  <me  in  every  486  of  the  population.  Tinally, 
the  SD  WfUlrftf  lor  tho  counties  have  each,  at  an 
aieoeagw,  90}  ceattitnentt,  and  the  15  nerabert  for 
the  bavght  SB  i  and  takhgall  Seodaod,  the  cieclois 
are  to  the  members  as  about  95$  to  I. 
Several  large  or  considerable  towns,  such  as  Pais* 


SCO! 

•etOad.   ley,  Greenock,  Kilmarnock,  and  Falkirk  (tee  the 
*>«»^<w'  praeeding  Populiumi  Table*),  not  belDg  bui;^  h«ve 
no  ahartio  Hw  dcetioM;  while  Qaeenaftrrj,  For* 

tr(MC,  New  Galloway,  and  An«truHier,  having  enoli 
only  from  500  to  1000  inhabitants  and  oilxr  ifi, 
IcJ*  than  2000  each,  have  near  onc-thint  of  the 
political  influence  of  lite  Scottish  burgt>«.  lh« 
county  of  Fife,  which  in  thin  re*pect  may  be  called 
tb«  Corowsll  of  Scotland,  bat  IS  of  the  66  burghs ; 
of  which  tim  are  m>  ineonMerabto  at  tcarctiy  to 
diMarw  iha  name  ofviUi^geik 

The  tnadeqaacy,  inoonaiitency,  and  inequality  of 
this  systim  ol  representation  i«  abundantly  obvious ; 
but  the  discussion  of  these  poinu  does  aot  belong  to 
thiiplaes. 

XL—JmtBM  EfTABLmmnm. 

SacT.  l^CnilJtiritdielum. 

1.  JuM^en  iitt  Peace.  Theae  are  magistrates 
appointed  by  royal  connnisaion,  within  the  several 
(  M  irics  of  Scotland,  chiefly  for  the  preservation  of 
thi  pulilic  jH-arr,  biit  wHh  a  right  also  of  exercising 
a  lin)itcd  jurisilictioii  in  other  rcipects,  derived  part- 
ly from  sutute,  and  partly  resting  on  consuetude- 
No  patttctthff  qnaHiflrtlan  iDpoiDt  of  rank,  money, 
or  property,  ia  iiauiwij!  here*  aa  in  England,  to 
antnle  a  |>er«on  to  act  aa  a  Jnaiioa.  TJut  oflwa  it 
gratuitooa,  and  ia  heU  dw&y  (ha  pkanm  of 'Ma 
Majesty. 

'1  he  first  intrmluction  of  Justices  was  above  two 
cemurica  ago  (15S7,  c.  82,  1609,  c.  7),  and  their 
powers  and  duties  have,  from  time  to  time,  been  re> 
gulatcd  since,  by  variooa  act«,  both  of  the  Scota  nd 
irilidi  UgidatuNa. 

Hkt  aic  cw^peMatJn  aaeHiona  of  servantsr  mum, 
of  albnent  to  natnral  aiitRro),  of  straighting  naraiet 
and  erecting  fVnc<'s  belwcrn  .•uljacent  jjropcrtics, 
6iC.  TheT  is'iiie  iKarrawts  lA' wrduntin  fwa- aaa.m'sl 
debtors  iiUfiidin;,-  t  >  a.ivc  Stotlrmd  with  ;i  view  ot' 
defrauding  their  i-re<litors ;  and  imprison  them  until 
they  find  caution  4e  jttdicio  mii.  Ybe/  have  ample 
powpTs  in  regulating  highways,  bridgct,  and  lierriea, 
and  in  detcrminiog  queationa  concerning  tJien. 
TlMy  jndgo  in  a  numerona  nd  important  class  of 
ONMiona  willi  regalfd  to  the  wvenuc ;  particularly 
dm  Excise  nnd  Customs.  Tliey  formfrly  had  power 
to  fix  prices  of  work  for  iirtificers,  laljourers,  and 
craftsmen,  iind  to  compel  the  service  of  these  clnsscs 
at  the  stated  rates  ;  but  the  old  statutes  authorizing 
tllb  abnae  are  now  repealed  (53</  c.  40). 

thi  moat  important  branch,  howevaTi  of  their 
dfil  jnnadictioo,  and  certainly  the  moat  cxienrivdy 
naafvl  to  the  public,  is  of  modern  date ;  viz.  that 
which  if  Tcated  under  the  Small  Debt  acts.  Prior  to 
these,  there  liud  r^:i-te<l  in  the  eity  of  Editilnirfih,  and 
it  ia  believed  ux  »unie  citlu  r  places,  an  ancient  con- 
suetudinary jurisdiction  ;  under  which  the  magi- 
atrate*  decided,  in  a  summary  way,  questions  of  debt 
not  exceeding  L.40  Scots.  By  Gto.  III.  c. 
ISS,  the  eqiomiant  vaa  tried  of  extending  such  a 
over  Seodand,  by  aadiemaing  any  two  or 
more  justices,  within  their  re.<iH'ctive  i-ountie.'«,  to 
hold  courts,  and  try  ali  causes  for  recovery  of  debts 

not aioaodiiig  Hw  aano  UniMd  amaimt;  anddiii 
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being  emmratly  Miceetsfal«  the  system  wai  im- 
prorad  and  Kndend  perpctaal  by  noth  and  mh 
Gm.  III.  e.  46,  whidi  ftrthar  extended  tl»e  amount 
of  debt  comiiet  ent  to  he  auad,  to  any  sum  not  ex* 

ceedinjQf  I..S  .Meiiin<'. 

Jn  the  period  from  ).st  October  J79.5  to  1st  June 
1 800,  there  were  decided  in  the  small  debt  court 
of  K<iinbur^'h  1:{,H(»8  cases,  making  an  annual 
average  of  8991 ;  and  from  Ist  June  1800  to  lot  Oc- 
tober 1820,  96,979  caaes.  or  an  annua!  average 
of  4767.  The  maximum  debt  competent  to  be 
ioed,  dnrinv  the  first  period,  was  L.;i,  6k.  8d. 
and  the  total  value  of  the  cases  decided  L.l(j,S().'),  6». 
1  Jd.  Dnringthe  second  period  L.5  was  the  maximum, 
and  the  totid  vulue  of  cases  J..i;)l,99l,  16s.  S^d. 
In  other  districts  the  results  were  correnpondenL  Jn 
Glasgow,  the  number  of  decided  cinta  avenged 
aonuiUy  5200;  in  Faiikgr,  1879-  In  me 
diMBiets.  couru  aitt  haidtaieldj;  m  olhen  onoe 
a  ftetnigbt,  and  in  ftw,  it  is  believed,  aeld 
than  once  a  month.  The  fees  of  every  step  ol" 
pi  ici  iltire  nre  regulated  by  the  statuU  ,  n  i;  so 
iuodt  r.ite  arc  tliey,  that  where  the  tltfcnder  resides 
on  the  spot,  and  where  no  examination  of  witneascs, 
nor  oatli  of  party  is  reauired,  an  extracted  decree 
may  be  ol>t«ined,  if  iK  aDMticc  of  the  defender,  for 
Sa.  &d.t  and  if  he  appear  for  Ud.  AiratmeDt 
may  bo  need  on  it  for  (M.  mora;  the  deAnder'a  good* 
■MJ  be  poinded  and  sold  for  4a. ;  and  hk  ]>erson 
may  be  lodged  in  jail  foe  St.  Expentx  is  further 
prc  vmird  by  the  absence  of  all  written  pleadinjL;^, 
aiui  by  the  salutary  provision  that  the  {><-irtie>  shali 
conduct  their  cases  in  person. 

The  proceedings  of  the  Justices  in  these  small 
debt  courts,  unless,  indeed,  they  have  exercised 
joriadictiaa  in  matteti  to  wUcb  they  ate  incom* 
patent,  era  anbjeet  neither  to  "admoatiaa,  nor  to 
any  suspension,  appeal,  or  other  stay  of  execution  ," 
but  they  may  be  challenged  within  a  year  Imu 
their  date,  by  action  of  reduction,  "  on  the  ground 
of  alleged  iniquity,  or  oppression ;"  the  pursuer 
being  bound  to  give  surety  "  for  payment  of  sucli 
expencea  ai  may  be  awarded  against  him."  (S9th 
and  40th  Geo.  II  I.e.  46.  §  13.) 

In  aoat other  bianoheaof  their  civil  jiiriidicti(in,tlie 
proeeedingt  of  Joatfeet  are  subject  to  the  nntal  pro- 
cesses of  review  in  the  Court  of  .Se^sion,  or  Circuit 
Courts  of  Ju«liciary.  'l  lie  .Justices  liave  no  power  of 
reviewiuf^  titeir  own  ju<lguit  nt4;  except  in  as  far  a.s 
an  appeal  generally  lies  to  tl>e  Quarter  Ijewions  trotm 
the  judgments  of  the  ordinary  sessiona.  The  Quarter 
Seaakioa  are  the  suted  quarterly  meetinga  of  die 
Jmtices  of  a  whole  county,  whicn  are  appointed  to 
be  held  on  the  lint  Toatdaje  «f  March.  .May,  and 
August,  and  thelalk  Tneadby  of  October :  or  re- 
L'Ql  ir  adjoummenta  of  the»e  meetings.  The  ordi- 
nary gessiona  are  the  subordinate  meetings  lieUl  iu> 
occasion  requires  for  the  dispatch  of  business. 

9.  Bwrgh  Courts.  Theae  may  be  comidered  oa 
existing,  14^  In  M]Nd  bwi^ha  $  ov  Sd^  In  bm;^  of 
barony  orngalj^. 

(1.)  In  moat'Toyalburj^  dieraarabodia  Jlaifir 
Court  and  Dean  c/  UuiLd  Court;  in  others  only  the 
former,  which,  in  that  case,  exercises  in  addition  to 
iti  own  all  Iho  itenctiona  yonliar  to  the  latter. 
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Tht  civil  jurisdiction  of  tfie  BiHie  Court  is  at  ex- 

teiuive  within  the  limits  of  the  bui^  as  that  of  the 
Sheriff  in  his  county.   It  comprehends  all  questions 

arising  out  ot' /it: motial  ContluL-t,  boml,  or  dliHjiation, 
claims  of  debt  to  any  amount,  auticiis  ot'  lianiages, 
&C. ;  likewise  all  actions  as  to  rail  ])roi)Lrty ,  w  hicli 
are  merely  of  a  possessory  nature,  ami  daiuit  involve 
the  question  of  radical  title. 


dtdioo  Act.   A  similar  reservation  haa  boen  lidd  to 

extend  to  such  burghs  of  regality  or  barony  as,^ 
though  dependent,  are  dependent  upon  royal  burghs. 

{l-'nc.  (.u/.  J)<ntiie,  May  So,  1817-)  >  the  JurL*. 
(iH  tioii  A<  t,  \m  MajcKty  luu  been  t  inpov^  ernl  lo  erect 
fi-ec  and  iiiiliin  ndt  ill  Burghs  of  Barony,  on  thoio 
parts  ot  Hie  coiUit  where  the  fisheries  ore  airried 
un  (S5th  Geo.  III.  c.  122);  but  the  Magistrates  of 


The  jurisdietioo  of  the  JDiMn  qf  CuUd  Court  «M  »odi  burgiw  are  only  to  exerdw  the  powen  of  Ju*. 

 „..„  .V  u—ji—         ^     ^me»,  coBMhtiTdr  with  ibe  Jtutieei  of 

the  eoun^.  (Aitf.) 

S.  Bona  and  Segaliltf  Courts.  Before  the  Juris- 
(lictiun  Act,  every  lord  of  regality  i  1  t  verv  pro- 
pnttor  of  lands  erected  by  the  Ci  ou  n  m  lihcr'am  l>a- 
ronittin,  h:ul  tin  extensive  jurisdiction,  both  civil  and 
criminal ;  and  "  a  baton,  where  he  sotd  part  of  Ilia 
barony  lauda  to  be  balden  of  hinueif,  wia  even  un. 
deratood  to  coamivnieate  to  the  |iiin  hawr  a  corlun 
de||ree  of  juriadietion  over  that  part  of  the  barony 
whicli  he  had  sold."  (Ersk.  1 ,  \,  27  )  By  tliat  act, 
however,  the  civil  jurisdiction  ot'ilie  Iwiron,  &c.  was 
expressly  taken  aM-ay,  except  in  actions  wlure  the 
debt  or  damages  should  not  exceed  4t>».  iiterling,  or 
in  tlitwe  brouL'ht  for  recovering  frcm  his  own  vattfalt 
and  tenants  me  feu^utiea  and  renta  of  hia 
and  tlic  multures  or  serrioae  iwnelehla  to  hie  nuUe 
(2«A  Cae.  //..«.  ^)-en  eueption  which  hn  vety 
•uaom  been  talten  advantage  en*. 

4,  Skerifaiid  Su-wart  f  .'V.  Theoffic:  of  Slh-, 
nil  is  ot  such  antiijuity ,  tlial  no  distinct  tract-  reiuaitif 
eitJier  of  its  tirst  institution,  or  of  the  aBUnat  ef  ju> 
risdictiou  originally  conferred  witli  it. 

The  present  Conn  of  the  (  ourl  was  introduced  by 


formerly  more  exfenaitre  tbin  now,  coinpraheiidiBg 

*'  all  actions,  and  matters  concerning  nierchants,'^ 
betwixt  merchant  and  merchant, — and  betwixt  mer- 
chant and  mariner."  1 c.  Ihi.j  The  miiritinie 
part  of  this  jurisdiction  waa  taken  aw  ay  by  KjM,  c. 
16,  and  vested  exclusively  in  the  Court  of  Admiralty : 
Neither  have  the  Guild  courts  of  a  long  time  exer- 
deed  dw  powen  conAned  on  them  in  causes  be- 
tween merchant  and  OMKhaut  {link.  !•  4.  8*.} 
Tbelr  chief  pforinoe  now  ta  -  totake  ettre  that  build* 
ings  witljin  burgh  be  nr;rci  al)le  to  law,  neither  en- 
croaching on  private  property,  nor  on  the  public 
^itrccts  or  pasHsigcs ;  ulid  that  huuset  iO  deqgaf  of 
falling  be  liirown  down.  (/W.) 

Within  tlie  limits  of  the  burgh,  the  jurisdiction  of 
the  Dean  of  Guild  is  exclusive;  the  Bailies  again 
exercise  a  jurildiction,  for  the  most  part  cumulative 
with  that  of  the  Siuviff.  The  proceeding  in  both 
courts  are  conducted  in  writing,  by  practitioners  ad- 
initte<l  untler  iiuthority  of  tlie  jiulge  ;  and  pruofs, 
ulh  n  tieci'ii.sary,  are  tnkcn  by  commiaiiou,  tlic  clerk 
of  court,  or  some  still  more  subordinate  person,  being 
utually  the  commissioner.  The  judgments  pro- 
nounced may,  in  the  first  instance,  be  submitted 
to  teeonsideration  of  the  inferior  court  by  petition  ; 
ultimately  they  may  be  brought  before  the  Court  gf 
Session,  or  Circuit  Court  of  Juatidary,  by  the  uaod 
processes  of  review. 

From  the  constitution  of  these  courts,  the  judicial 
functions  cjin  scarceiy  be  said  to  be  performed  bv 
the  nominal  jiult;c  ;  who,  in  few  ca.ses,  hus  either  ex- 
perience, knowledge,  or  education,  for  the  disciiarge 
of  each  an  important  du^.  He  is  cho»ni  tar  other 
porpoaea,  deriving  hie  autliority  flrooi  en  mand 
election  under  the  eooititutton  peooliar  to  hia 
burgh.  The  active  and  real  discharge  of  the  judidd 
office  it  has  been  found  necessary  to  devdve  i^Min 
the  clerk  of  court,  or  other  asaeaaor  einudnted  by 
the  Magistrates  and  Council. 

(2.)  The  judicial  business  in  the  courts  of  Burghs 
^  Banmy  and  Re^nlHv  hai.  in  like  manner  l>een  de> 
Tolved  upon  .assessors ;  the  atoctlwi  of  Magistrates 
being  eonduoted  there  in  a  way  predady  eimilar  to 
what  prevaila  in  die  royal  burgha. 

Their  jurisdictimi  was  originally  commensurate 
and  ctunulative  with  that  of  the  Baron  nr  Lord  of 
Regality,  tlieir  superior  ;  and  entbr.icwl  all  quesliunN 
of  debt  or  person nl  contract,  with  mo^t  of  Uie  pos- 
aesaory  actions,  \c.,  but  subject  to  review  in  the 
amne  way  as  the  similar  classes  of  actions  in  the 
royal  burghs.  In  those  burghs  "  which  are  inde- 
pendent of  the  Lord  «f  lU^gality  or  hmta^  thia 
jurisdicticn  atin  lenahiB  enlife,  notwithatMidniif  fhe 

iiulicial  powers  of  tlic  latter,  along  with  every  other 
lieritable  jurisdiction,  were  ahnost  entirely  annihilated 
by  90dk  (seok  II.  c.48.;  conpicnly  cdled  the  Jnria- 


tbe  aame  statute  which  aboUabed  heritotde  jnriadic- 
Tbe  oAoe  of  Prindpd  or  Hijrh  ^erUT  (a 

n  judicial  one  (20f/i  (7to.  //.  t  i  ;y  !  it 
is  granted  solely  for  purposes  of  tlic  exicuLive 
govenniieiit,  ami  generally  in  connection  witli  the 
office  <)f  Lord  Lieutenant  of  the  county.  The  judi- 
( ijd  chnracter  is  exclusively  vested  in  the  Sheriff-de- 
pute, who  holds  his  commisnon  directly  firom  the 
Crown,  and  is  in  every  respect  independent  of  the 
P^ndpd  or  Hidi  Shetiff,  wham  auth  officer  exists. 

The  once  of  Stewart  heanndeftgone  similar  modi- 
fications: and  the  distinction  between  the  offices  of 
Sheriff  and  Stewart  is  now  merely  nominal  Both  vn 
noivjudi>es  ofprecis*])  t',,  -.iiuecK-uss,  having  the  same 
sort  ol  liuties  to  perforni  ia  their  respective  terri- 
tories, and  invested  with  the  same  powers,  and  the 
same  extent  of  jurisdioion.  By  the  Jurisdiction  Act, 
"  One  sheriff-depute,  or  etewavMepate,  is  to  be  sp. 
pdnlad  by  the  Kiivin  every  ^ire  or  stewnrtry  mn 
diaaolved;  who  is  to  be  an  advooite  of  three  years 
standing,  and  who  is  declared  incapable  to  act  us  an 
advocate  in  any  c  ause  that  shall  be  brought  from  his 
county.  Tliese  deputies  are  authorized  to  nameeMfa 
a  substitute,  or  substitutes,  either  over  the  whole 
shire,  or  within  such  a  particular  district  of  itMdwU 
be  mentioned  in  theaubatitotion;  and  they  mey  not 
only  holdatatid  eooito  et  thdrbead  burghs,  butitine- 
nttcnes,  when  and  where  they  pleue,  or  shall  be  di- 
luted by  the  King,  on  previous  notice  to  be  publish- 
ed at  the  several  churches,  within  the  district  where 
the  court  is  to  be  held."  (£r«t.- 1,  H.)  They 
hdd  ibeir  e«eea  od  MfaM  oiif  ce^. 
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The  «h4^iff  <»r  stcwart  exercises  civil  juri»diction 
"  in  all  personal  actkma  apoo  contract,  bond,  or  ob- 
ligation, to  tike  giwteat  taoua,  wlutfur  tiw  oiit  be 
^ught  agaiiiM  ibit  debtor  hintdf  or  bU  Tcprmiu- 

tatires ;  in  actions  of  rent  and  of  forthcoming ;  in 
'  poinding*  of  the  ground;  and  even  in  adjuidica- 
tion  ot' land*,  wiipii  it  pri)cmis  ■  n  t  i  rciiiinciution 
of  the  ay^pBrent  lieif  ;  in  ftU  poswsiory  iictioiis,  as  re- 
muviti^s,  (jd'timtt,  spuiisies,  he;  in  all  brieves  ia- 
tuing  trooi  ChanGaj,  aa  of  inquMt,  teroa,  divinon, 
tntar,  Ac.,  and  geoendly  in  nil  cbil  ■nttm  which  ore 
HOC  hf  WftiM  uw  «r  euatom  appropriated  to  othnr 
enuta."  (Brd^.  1.4.  8.)  He  judges  also  in  queatioBa 
of  muttinl  inclo'snrrs,  Ntr«i^liliiii;  <it"  iiiarclic.i,  run- 
rig,  &:c.  (Uj'i.Q,  c,  17.  &C.)  Uy  «  recrnt  stjitute  {Uk 
Geo.  If.  c.  f)7),  abdlithingthc  iDt'orior  tdnuiiissariats, 
he  is  invested  witli  tl^e  office,  powers,  and  jurisdic- 
tion of  oomniissiiry.  He  has  b«nd«  omjf  inifpMt> 
■Bt  miniMerial  duti«a  to  perform. 

piimduie  in  the  Sheriff-Court  are 

■aAllM«HMwinlliMa«ftlw  Aa|f4il0MglM;  nnd 
dkirjiidpMBlimlliMc  to«cvtewindM)Mine  ti»a»> 

ner.  A<t,  however,  in  the  Sheriff-Courta,  it  h  the 
liubittitvite  wlio,  in  thi'  fir-t  inrtance,  genrriilly  de- 
rides, mil  l  I-  .i]ii>i  il  I  .»s  from  his  judpni'iit  to  tlie 
•heritf-depute,  an  o(>p)rtuntty  is  in  manjr  caaes given 
tor  a  still  more  protr»cted  Htigntion. 

5.  Commitmrjf  Court,  Tliia  was  originally  an  cc> 
desiaatied  emrt ;  bnlaitiit  abolition  of  EpiHapd 
Jariadiotian  ia  15(90,  •  new  nenunaitieB  ef  oommia- 
atfies,  one  in  every  diocese,  to  wt  under  tke  royal 
authorit-',  u  s  made  by  Queen  Mur\  .  Soon  at'ter- 
w,ird»  i<  p.iprmie  Commissary  C^mrt,  eonsistiiip  of 
four  judfjen,  w)io  are  now  appointed  ad  vitam  ant 
etUpam,  was  eitabliithed  at  Edinburgh ;  as  already 
tlfliiced,  the  inferior  oommiBaariata  were  abolinbed 
bj  kTCcant  itatntej4l*  Qao»Jy.  e.  ffj),  end  tiieir 
JumdicMn  MnferrcQ  on  the  diMtflbt 

Tbe  jnriadiction  of  tbe  Edinbursh  connniaaarics  is 
excht»ive  in  all  strictly  contiatoriaf  cases,  viz.  qoea- 
tions  of  marriii)^-,  <livorfe,  iifp.ir  ii -i  i  lepfitimacy, 
ernifirmntioT)  ot'  persons  dyiiiR  atnii.ul  with  estite«  in 
Scotland,  \-c.  'I'liey  huve  a  cuiimlative  jurisdiction 
with  tile  »lieritt'  unci  other  civil  courts,  in  iictions  of 
•lander  and  defamation,  aliment  of  wives  against 
their  husbands,  ai^icetioM  Sat  inapeckiog  ereeet 
ing  up  tbe  repoaitorica  of  panona  deceaaad,  Ac 
Fonnerlv  the  cnrnmiaaaries,  both  superior  and  infe- 
rior, had  a  juriadiction  in  actions  for  the  recovery  of 
debts,  not  exoeeiling  L.40  Scots  ;  niid,  indeed,  where 
their  jurisdiction  was  prorogated  there  was  no  limit 
in  point  of  amount ;  but  Uiis  is  now  taken  away, 
and  all  prorogation  of  their  jurisdiction  in  qoeationa 
of  debt  prohibited.    ( *lh  Geo.  I V.  c.  97.) 

Tbe  Court  of  Setsioa,  m  the  King'a  gieaft  can- 
tietory  (1909,  c.  6),  it  VMted  widi  tbe  power  of 
rcviewmif  nil  decrees  pronouncc<l  by  the  conimis- 
mries,  Ijy  advocation  or  rediietioii.  The  cuuiiiiih- 
saries  of  Edinburgh  ust-il  -ir-iilw  power  c>(' 

review  as  to  the  juriBdicticm&  of  the  inferior  commissa- 
ries: but  dlia  bad  long  fallen  into  disuse,  and  by  the 
btteatatottitnniftrnqKtbeninadiBtieinoi'the  inferior 
'  cMuidaanrieatotbealMriAi,  itiadeebNdthat  "all 
•Mb  proeeedinga  Adl  be  itriemible  eidy  by  the 
CoattorScaian.'' 


6.  Court  of  Admiralty.    The  judicial  powers  ex-  Srotlaftd. 
airiand  in  ancient  times  by  the  Admiral  of  Scotland  ' 
ane  not  diattnedy  baown.  Tbe  officea  of  Hi|^  Ad*, 
nind  and  Vio»>Admn«l  of  SeotUnd  are  no  longer 

judicial  ones.  Tliat  eharru  tc  r  now  belongs  only  to 
tlie  Jud^e  of  tlie  HikIi  Court  of  Admiralty,  who  de- 
rives hih  commission  nrl  rilam  out  ciilixnn  innne<li- 
ately  fntni  the  Crown,  and  who  roust  l>e  chosen  tirom 
the  list  of  practising  advocates  of  at  leaat  tbne 
years  sUndi^g.         Ctih  HI.  c.  47-) 

The  juriadktion  of  this  court  is  riiiefly  regnlated 
by  the  Scate  etabria  1681,  e.  16.  In  dvil  canae^  it 
ia  exeliuhe  in  etrictly  maritiine  qneations,  via.  in 
qnertinns  of  chartrr- party .  freight,  salvage,  wrecks, 
&c. ;  but  merely  mntu'ctire  with  that  of  otiier 
civil  courts  in  ordiiuiry  mercantile  [jiicstions,  vis. 
in  actions  on  bill?*  of  mclwnge,  mercantile  con- 
tracu,  polidea  of  insurance.  Sue.  In  the  latter 
clajis  of  ceaea»  it  ia,  with  few  excrationt,  inoom« 
petent  to  tdae  any  action  bi  die  Aamicalty  Cowrl^ 
where  the  subject  in  diapnte,  exclusive  of  ezpflnoaa, 
it  of  less  value  tlum  Lw  35  Sterling.  ( Isl  «im{  9d  • 
Gio.  IV.  c.  .■;■«.) 

Thi-  Judge- uf  the  High  Court  of  Admiralty  may 
name  inferior  deputien,  whose  jurisdiction  is  confine<l 
within  particular  districts,  and  wh<Hc  neiiterices  ore 
subject  to  the  review  of  tbe  Hi^h  Court.  The 
H%h  Court  nay  alao  review  its  own  judgments,  even 
■Act  extractad  decree,  by  KUttpension  or  redaction « 
a  peculiar  privilege,  and  uauaily  appertaining  to 
courts  of  supreme  authority  atone.  This  court  ia 
not,  however,  in  a  proper  sense,  Supreme  ;  for  the* 
Court  of  St-sniun  is  vested  with  a  ]):iwer  of  revipw  m 
to  all  its  proceedings,  even  in  those  questions  where 
the  jurisdiction  of  the  Admiral  i»  in  tlie  iirait  iniitance 
exrlu-  ,  i_  . 

The  procedure  m  the  Admiralty  Court  it  aubatan- 
tially  tile  eame  a«  baa  already  been  deacribod  fn  Iba 

rest.  One  important  distinction  !»,  that  the  Admiral 
has  power,  where  matters  of  fact  are  to  be  proved, 
to  remit  caso^.  for  trial  upon  ilimi  in  tlie  Joiy 
Court.  (59<A  iieo.  111.  c.  35.) 

7.  Court  oj  Setsion.  This  Court  is  the  Hiprciiie 
civil  judicature  of  Scotland.  It  su|K*r!icded  the  an« 
cient  courts  of  The  Setfion  and  Council,  and 

waa  inatituted  in  1£SS,  during  tbe  reign  of  Jamea 
V.  after  die  model  of  tiie  Paruament  at  Pknia.  tn 
its  present  shape,  it  consists  of  fifteen  Ordinary 
Lords,  including  the  Lord  Prosidoit  and  Lord  Jua- 
tice  Clerk ;  who,  till  lately,  acted  as  one  great  Court ; 
but  the  increasing  business  of  the  country  requiring 
an  additional  tril^nal,  it  was  divided  into  two  Cham« 
bers,  called  tlw  Firtt  and  Stamd  Dmtimut  eaehex- 
ercising  indeptudaitti,  bntcanraktiva  and  eo-otdbiate 
jwriadictioBa. 

The  Coort  of  fletden  baa  an  nnivenal  Juria- 
diction i:i  civil  matters.  As  a  Court  of  Review, 
It  has,  with  a  few  exceptions  in  Pfjccial  cases,  the 
I'  luer  of  advocating,  suspendinp,  or  reducing  the 
decrees  of  all  the  inferior  tribunals.  A»  a  court 
of  tbe  firattnatanee,  its  jurisdiction  is,  in  some  causes, 
privative ;  e.g.  in  declarators  of  proper^  in  heritage, 
and  other  eoupetitiona  of  heritable  r^ts  ;  restitu- 
tions  of  minora;  provings  of  the  tenor ;  ccssio  boito- 
ntm{  rednctfane  of  deeds,  &c. ;  judicial  rales ;  mcr. 
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■■MlHid.  cantile  aequestratiuns ;  oomplainU  against  burgh 
1^'^'  elections  ;  |)roce«ding»  of  courts  of  frMholders,  &c 
In  a))  others,  its  jurisdiction  is  cumulative  with 
that  of  Uic  inferior  courts ;  excqiting,  1st,  That  in 
cauam  under  the  value  of  L.  US  it  is  incompetent  to 
nim  letiomi  before  the  Court  of  Session,  in  the  first 
ioitnmj  indH  That iaoMviliiM and «inibtMkl 
CHH>  Ac.  die  Camt  of  Sohwr  1i»  no  firiiiiiaiy 
jurisdiction,  and  can  proceed  only  by  «  nv  oi' rr-.-'ivv.-. 

Tile  Court  of  Session  is  a  court  ol  hijujiy,  m 
■Well  as  of  I.RW,  but  in  this  rc.sjiect  its  [toners  hl  i 
loum:  and  til  Uditied;  it^  decisiom  in  equity  not 
lieiitg,  as  in  England,  regulated  by  any  distinct  or 
settled  general  priociplea.  It  exerdsea,  alao,  what 
ia  called  a  luAUt  ^gtdum  t  an  expreasion  vhidi,  in 
ancient  time^t  aaama  io  ham  oovcced  evfqr  aetdM 
of  power  fyr  which  nonorantiifkotorjr  souroscoiild 
bcpoLiitid  out  ,  ,ii  1  under  which  may  be  chisstd  all 
those  atls  of  iiiiericrcuce  which  appear  in  tiie  Rooks 

'  of  Sederunt ;  sometimes  fixing  tlie  price  of  v  ictual  in 

the  city  of  Edinburgh  ;  at  o&ers,  regulating tlie  sale 
of  butcher-meat,  or  ft-aming  enactments  against  the 
,         "  vending  and  reuiling  of  bad  twopenny  Je"  (A.  S. 
8th  Julif  1725),  Sec. 

The  judicial  pvoeeedings  in  the  Court  of  Session 
may  be  comidered  as  they  take  place,  lit,  In  the 
niil-Chnvnbcr ;  Zd,  In  the  Outcr-Howaj  orSd^bi 
ijfie  or  other  of  t?ie  Inner  Divitiona. 

In  .Session  time,  tlie  junior,  or  last  appointed 
judge  of  the  i^itleen,  has  devolved  on  him  the  bu< 
ainess  of  the  Dill-Chamber.  This  chiefly  contiita  in 
^iapaaing  of  the  preliminary  ataoes  of  the  prncaai 
of  tv^KW,  whare  biUa  of  aoapansioa  or  advoonttoo 
ara  {imNatad  against  the  decrees  or  proceedings  of 
inftrior  courts;  it  embraces,  also,  questions  oi'  ^^m- 
jnnry  interdict  a'^ainst  nil  illegul  proceedings;  8u»- 
pensiun  ofdiligejice  unduly  put,  or  threatened  to  be 
put,  in  execution ;  lilx-ration  froni  pris*»D,  where  ex- 
ecution has  already  taken  place,  &c  In  time  of  va- 
cation, tlie  whole  judges,  with  the  exception  of  the 
Lord  President  and  JotUct  Clerk,  officiate  in  the 
Bin*Cbamber  by  rotalKHi.  .  The  judgmaati  pio> 
noMBoed  in  the  Bill-Chamber  are  auljiect  to  vaview 
in  the  Inner-HMise. 

The  bu-tiness  of  tlie  Outer-  llouae  i»  conducted 
by  the  five  junior  Lotdn  of  Stivsion,  including 
the  Bill-Chamber  judge,  who  has  the  jparti« 
cuiar  department  allotted  to  him  of  uulging  in  ae» 
tions  of  reduction,  and  in  some  ouiar  qactttooa 
which  ai«  fton  tiaie to  tiinefmitlBdiWw  iImIiumv- 
HooMk  The  other  four  Lord*  Or<Knary,  aa  tiwy 
are  called  (two  Ix-l  nrinu  i  ,,  ^tlu  r  Division),  offi- 
ciate by  rotation  ;  tlicv  have  »» [jajitle  roll.s  of  causes, 
compriiinK,  la/.  Ail  attionb  brought  in  the  first  in- 
isLiince  before  the  Court,  except  a  lew  which  are  ex- 
clusively competent  to  the  Inner-House;  and,  2</, 
The  class  of  cases  which,  passing  through  the  fiilUU 
Chamber,  as  above,  have  received  the  tantticai  of 
the  jodn  there  a*  deserving  of  further  considera- 
tion. The  prooee&igs  in  the  Outer-House,  like 
those  in  the  Rill-Chamber,  are  subject  to  review  in 
fho  respectivi:  Diviaioiu  of  the  Inner-House. 

Each  Chamber  of  the  luner-Houye  consists  of  four 
Lordit  three  of  whom  ara  a  quorum.  The  Lord 
PmMevX  ptcddea  m  llic  HiH  Diviaioii,  tb»  Lord 


Justice  Clerk  in  the  Second.  They  are  diiefly  oc-  fialkil 
cupied  in  reviewing  tlie  jutlj^nicnta  which  have  been  ^«^V"W 
pronounced  by  the  Lords  Ordinary  in  the  Bill-Chaao- 
Der  or  Outer-Hou-te.  Uut  they  have  also  a  primary 
and  cxehuive  jurisdictioD  in  the  iei)ue»tration  o£ 
lindwl  Oltalea  j  Ihc  appointment  of  judicial  factoray 
*mtan  hmh  ftcj  prooeedinigs  ibr  redaaaptian 
at  dw  UikUbx;  OBB^laint*  iti  etactbn  unttera; 
petitions  and  summary  corapLunta  under  the  bank- 
rupt htatiite,  \c.  In  ciaes  of  great  importance 
or  difficulty,  either  Division  of  the  Inner-llou&e  is 
eni powered  to  take  tlie  optuiuna  of  U>e  other  judges  ; 
but  these  opiniona  when  taken  are  not  always  regarda 
ed ;  and  one  case  is  reported  wh«re  judgment  wm 
ultimately  pronounced  by  the  votes  of  three  jud^ea 
jaaoaof  the  Diviaiona,  though  an  umniinoiiaapinMa 
to  the  contrary  had  bwn  given  by  no  ftwarthu  Im 
of  the  other  judgesi  including  the  two  Heedtofth* 
Court,   (.^riid,  .\'m.  12,  1819,  Fac.  Col.) 

I  lie  I  sttenl  of  busines.i  bi  txri  il.e  Court  may  be 
judged  uf,  from  an  inlece«tiag  dociuuent  lately  drawn 
up  by  the  Clerks  of  Session,  under  the  direetidna  of 
the  Conrc  Two  ubles  are  there  given oat  fff 
"eatiae*  appearing  in  the  pstntod  rolb  of  the  Ooiar- 
Hooae ;"  from  wuch  the  total  ftirwH"  of  sudi  caaea 
during  the  period  from  ISOS  to  18SS,  inclusive,  ap-> 
pears  to  be  30,970;  giving  an  annual  a\rr,iL;t  of 
2+27: — another,  of  "  original  petitions,  petmons 
and  compl.iints,  niul  oilier  suiiiiii^iry  applications  to 
the  Inner- House;"  from  which  the  total  number  of 
aaeb  cases  in  the  period flroa  ISl  1  to  1881,  jndusive, 
afpeva  tobe  5S02^giviqg  an  aniMtdawniataf  MB. 

The  Ibrma  ot  prooadnra  hi  die  Court  of  SaMon 
it  would  require  much  space  to  explain.  There, 
as  in  the  inferior  courts,  all  the  more  import- 
.int  pii'.sdinpH  arc  conducted  in  writing ;  aitd 
piouii  uken  by  commission.  In  thia  ktt^  respect, 
the  power  of  remitting  cases  for  trial  upon  iasuen  in 
the  Jury  Court  is  a  vast  improvement,  and  may 
eveatnaUy  dnw  after  it,  what  ia  of  great  and  easen- 
tial  floueqiMiNe*— vis.  «  duttnct  acparation  of  the 
aatlav  of  ftct  ftoai  cnmiiliitiuM  at  hm,  in  po- 

nouncing  judgment,  even  in  thaat  OMMWiudl  «M 
not  submitted  to  a  jury. 

Am  jijipiM]  lies  from  the  judgments  of  the  Court  of 
Session  to  the  iiouse  of  Lords.    The  disparity  io 
tibe  proportion  of  Mich  apycala  ficon  Scotland,  eoi^ 
pared  with  those  arising  m  the  iiater  eounlria^  ia 
striking  enough.    Between  4d  May  181S,  and  14th 
March  lau,  the  appade  pmratol  froaa  Seothaid 
akna  were  416,  wnae  moi  Eof  land  diere  were 
only  36,  from  Ireland  84,  and  from  Wales  1.  In 
391  Scots  appeals  decided  during  the  same  jieriod, 
only  1 15  were  atiirmed,  while  (i2  were  reversed, 
two  altered,  and  80  remitted  for  recomideration. 
The  increasing  loadof  Soota  appeals,  combined  with 
the  dramatance  of  such  a  nunber  of  akarationi 
andtawanak  haa  lately  given  riae  to  auchdiaciiai 
sion ;  and  a  Parliameotary  Commission  is  at  thia 
montent  (October  1 883}  sitting,  from  whose  inve«ti< 
gation  iiitii  ihr  Miurcea  of  the  evil,  the  cuuiiir^  i« 
entitled  to  anticipate  the  mcit  important  ajid  benefi- 
cial results. 

8.  JkiHd  Court.  After  varuwa  teuipotory  Com> 
niMiaaaor  Phndianai^  the  Sm  af  trUA  irae  ap* 
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'Sesrioo  wwi«Ui«tw*tedaV»®*^l  '  Cominis- 
sion  for  the  FtaM&oa  ot  «.vt1i9  »' ^  v  al„ations  of 
Tdiid%"  by  1709,69.  TWicourtttnoughconsistiiif 
of  Ae  wne  incUvidaal  judf^es,  nas  always  exer- 
cised a  jurlMlictioTi  s.eparnXf  and  distinct  from  that 
of  the  Court  of  Swiion  ;  and  when  thi-  latter  was 
rfcently  diviiU-d  into  two  chambers,  it  was  jirovid- 
ed,  that  the  fonner  sitould  in  all  rt*ii|MH:t«  continue 
nntoiiehed.  The  quorum  of  this  couit  is  nine  : 
the  Mone  m  thllt  of  the  Court  of  Swtion  before  iu 

ll»  act  1707,  the  Tdnd  Court  ma  UffmOlBd 
to  maat  cvary  Wednesday  durini?  the  fSxHag  tf  liw 

Court  of  Session,  but  wry.  it  1  .  .  "  once  n  fort- 
night only,"  viz,  every  alttriuU.  'h^  lijicsday.  (48/A 
Oen.  Ill',  r. 

I'hecxtcntof  its  JuriMlicticn  is  pretty  fully  «et forth 
in  the  act  1707  ; — it  has  p>w  er  "  to  determine  in 
all  valiutiaiM  and  teles  of  teinds ;  to  grant  aunnan- 
tationaof  aunutonTatipenda;  fraroaatianaaftB^ 
«f  teuids;  to  dMda  too  iafge  paniliM;  to 
and  build  new  cmircfaes ;  to  aaaez  and 
churclics,"  Ac. 

9-  Jurtf  Courl.  This  court  is  of  very  recent  in- 
stitution, having  only  been  introdurcd  ^o  late  as  1  N  1  f). 
It  is  composed  of  one  Chief  Judge  and  two  other 
jadges,  called  "  the  Lords  CommiMioners  of  the  Ju« 
ff  Cont  in  Civil  CAUnes"  but  trials  may  pracaad 
MIHUy  "in  presence  of  one,  or  more  than  one,  of  tha 

addd!MGaimaiM4<*wn>"J  Tlie 
Comndtnonm  must  ba  afthcf  Ixwds  ot  Somnoh  ot 

Barons  of  Exchequer  {Ihul.),  with  the  exception  of 
the  Chief  Commissioner,  who  may  or  may  not  hold 
such  Other  judicial  ufFice,  but  must  be  qualified  to  be 
appointed  a  Lord  of  Sesition.  (i^tli  Geo.  Hi.  c.  S5>) 
The  cooitt  M  well  as  its  forms  of  procedure,  are 
ftanedvcijiwuli  Ml  the  English  model  j  the  jnry 
aiiBk  ■■  in  dwk  eonntrx,  ntnat  be  twelve  in  mmber, 
and  tbeir  verdict  unanimous. 

Aa  at  present  constituted,  no  action  can  originate 
baAve  tliis  court.  It  derives  its  jurisdiction  by  vir- 
tue o(  Remits  either  from  the  Court  of  Session,  the 
Court  of  Admiralty,  or  the  House  of  Peers,  as  the 
court  of  last  reitort.  "  In  all  processes  raised  in  tha 
OnlK«Hou»e  of  the  Couitof  Session,  by  ordinary  eo- 
dan  or  othenriaa,  on  aeeoant  of  iiguiies  to  thenaiaon, 
wfwtber  real  or  vvAal,  as  aaaawlt  or  battBj,  ubal  or 
defaraatioa;  ornnaieooigntofanyiiijory  tomovaabla^ 
or  to  lands  where  the  Title  is  not  in  question ;  er  on 
account  of  breach  of  promise  of  marriage,  seduction, 
or  adultery ;  or  any  action  founded  on  delint^nency 
of  any  kind,  where  the  conclusion  shall  be  tor  da> 
magaa  or  expences  4mly  '  ( 59th  Geo.  III.  c.$S),  the 
Oraar  for  Remit  nt\er  the  lodging  of  defences  ia  (ni^ 
laM  •  meation  of  law  or  nlevancj  ariaee)  ffonmp' 
toiy<  In  cAer  enetf "  wbeve  inaltata  of  fact  are  to 
be  proved,"  the  I^ord  Ordinary  in  the  Outer>I  louse, 
or  either  of  the  Inner  ChamWrs  of  the  Court,  the 
Judge  of  the  High  Court  of  Aduiiraily,  and  the 
House  of  Lordii,  judging  uti  at>[>eal,  may  or  may  not 
remit,  as  it  shall  seem  expedient.  (IM.)  In  all 
where  such  remit*  Arc  made,  it  is  declared  in- 
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The  Jury  Court  has  its  terms  and  sUtiagi  like  the  SeotUnd. 
English  courts.    Tile  judgaa  alao  ^vel  dremU 
twice  a  ycir,  abonttba  noto  pariodeaa  Aa  Losda  of 

10.  Ctreutt  Conrti  efJutHeiary.  The  constitution 
of  these  courU  will  be  explained  below,  'i  he  only 
thiuf;  to  be  noticed  in  regard  tt>  iheoi  here  is,  tliat 
tlipy  lia%c  a  civil  juri^liction  conferred  on  them  hv 
statute  {'iOt/t  (Seo.  J  I.  c.  4S ;  5«A  Geo.  III.  c.  67)'; 
whereby  they  judge,  by  way  of  appeal,  from  the 
sentences  of  inferior  ooiirtt>  in  all  caaes  not  CMead* 
ing  L.  39  in  value,  eselusive  of  tfia  of  liti. 

.   Tlie  decision  of  the  Circuit  Judges  in  these 
is  final ;  but  in  questions  of  difficulty  they  may 
certify  the  cause  to  the  Courl  of  .Session. 

1 1,  CunrI  of  KMc/irquer.  I'his  is  the  King's  Re- 
venue court.  I  he  old  Scots  Court  of  Exchequer 
was  superseded  at  the  Union'  by  the  estabiislunent 
of  the  present,  which  consists  of  a  Chief  BuvbOj  1 
Ibnr  (or  rather,  aa  the  conn  ia  at  thiamaaoen 
atitnted,  of  tfnae)  Ptnine  Baraui,  who  amit  be  «> 
ther  SeijeanU  at  law,  or  English  Banifiteni«r8eola 
Advocnteg  of  four  years'  standing. 

I  hi- jmlL^cs  thiN  Ci.urt  liavc  "a  peculiar  juris- 
"lu  iHii!  a-  to  idl  duUes  of  cutitom  and  excise,  and 
otiur  r(  \ciiups  pertaining  either  to  the  King  or 
Prince  of  Scotland,  and  as  to  all  honours  andciiUtes, 
real  and  pvsonal,  forfeitures  and  penalties  of  what 
MtiiM  aoever,  ariaing  to  the  Crewn  within  Scotland; 
and  as  to  all  questiooa  relating  to  the  said  matters, 
which  they  are  authorized  to  delermiiie  eithiT  in  law 
or  equity,  by  the  same  forms  tiiat  have  been  iLsed  in 
the  English  Exchequer."  (Erai.  I.  3.  31.)  By  a 
late  statute,  this  Court  has  also  jurisdiction  in  que«« 
tions  as  to  the  administration  of  what  is  called  the 
eoaiaioa  >(wotf  of  Rciyal  bufglu,  at  die  instance  of  Bar^ 
geneailgaiMtlheirMagktatei.  (,9i6tQ.IF.e>9l.) 

Sect.  g.»CSBfiniBBl  JurisHetimt. 

Moat  of  the  Cootta  annneratid  above  as  exercis- 
ing  civil,  have  aUo  a  eerttun  jorMictfon  in  criminal 

Mintters. 

].  Jtulices  the  Peace,  by  the  terms  of  their 
commission,  &c.  would  seem  here,  as  in  England,  to 
have  power  to  judge  even  of  the  highest  crimes;  but 
ice  (perhaps  from  the  circumstance  of  their 
asbig  juries),  tbeir  jurisdiction  is  limited  to 


competept  to  hriug  under  review  in  any  shape  any 
jaMeoitiDK  or  jui^pnant  ordering  a  trial  by  jory. 


VOL  VL  VAUT  11. 


tta  trial  of  petty  delinqucncieo,  e.g.  all  petty 
tending  to  the  distttrbance  of  public  tranquillity, 
petty  acts  of  thefl  or  pidcery,  tec  They  are  entitled 
to  punish  by  fine  or  imprisonment,  and  perhaps  also 
by  banifihment  from  the  county,  though  this  last 
seldom  takes  place,  unless  on  the  petition  of,  or  con- 
sent of  the  j)arty.  Thougli  tile  Justices,  however, 
are  not  ci.>inpetent  to  the  trial  of  the  higher  offences, 
they  have  full  power,  and  it  is  a  chief  part  of  their  > 
duty,  to  take  all  necessary  steps  for  •eenring  the 
offenders,  and  nmkinj,'thc  pro[x-r  investigations  pre- 
paratory to  trial  :  c.  ^.  they  lead  precogtlitions  as  to 
all  circumstances  comietted  with  the  olfi  ncc,  >,'iant 
warrant  fur  appretienditig  the  delintiuent,  for  im- 
prisoning him  for  examination,  or  trial,  &c. ;  they 
isstie  warrantsof  search  also  as  to  stolen  goods.  &c. ; 
and  having  thus  so  far  brought  the  case  into  ehape, 
thejr  rapoct  dietr  ptoctodhigs  to  the  Crown  offieerib 
Sa  ♦ 


kj  i.u^  i.y  Google 
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SCOTLAND. 


widi  iHiom  it  li«t  to  pfoceed  or  not  before  the  com< 
court. 

S.  Burgh  Courts,  aa  to  their  powers  in  all  those 
H/epa  preparatori^  to  trial  of  the  ffraver  ofleooet^  are 
OD  tht  uow  footing  with  the  Ju8tioea>->liottlMir 
•impaculkr  jtimdkiMn  in  the /iiii/«rflriBtadcim 
ii  MMirbat  MM  tttmuft.  They  are  competent 
in  A*  hner  oflfanonK  where  trial  by  jury  is  not 
required.  Whprr  the  l)urph  arrant  oiirries  an  express 
right  of  ShcutlMhip,  rs  is  the  case  m  Edinburgh, 
Stirling,  Peril  I  ,  .S:c.  their  juriadiction  within  the 
bounds  of  the  Itoyaity  Ik  co-extetuive  and  cumulative 
wiihdiatefthe  Sheriff. 

8.  Barony  and  Jiegalit^  Courtt,  nnce  the  Jiiria» 
diction  Act,  have  no  criminal  jariadictiaa  but  in 
«nlt«,  Iwttfrit^  and  analkv  flAoea^  wUeh  anr  M 
mnidied,  dthar  lif  afbienoCeaeeediqf  Mi,8laib 
ling,  or  by  setting  the  delinquent  in  tlia  BlOlfa  in 
the  tUy  time  not  exce«ling  tlirec  htmr?!. 

Sherifft  are  competent  to  the  trial  of  all  crimes 
and  offences,  except  treason,  and  the  four  pleas  of 
die  Crown,  robberv,  niuder,  and  wilful  iire- 
raiaing:— in  the  lower  daaaea  of  caaei  witbootj 
in  the  higber  and  nore  important  witli,  Ae  aid 
of  a  jny.  SiiariA  «nMl  miniah  by  tranaporta* 
tiaii  lieyond  leaa,  nor  efen  by  simple  banishment 
from  Scotland;  but  they  may  convict  capitally; 
and  sentence  of  deatli  pronounced  |:i8tJi  Junuary 
1785)  by  the  Sheriff  of  Forfarj  iu  n  i  a»c  of  house- 
brealung,  seems  actually  to  have  been  carried  into 
esecutian.  (i.  Hwme,  57  and  64.)  In  the  pre- 
peratoty  atepa  towards  triid^of  oBeooea  in  die  8»< 
■NneCotut)       -  - 


tof  Jiutieiary,  ShcdA  asmbe  die  aan* 
I  Juadoea  of  the  Peace,  &c. 
5.  Court  of  AdmiraUy.   Thit  Court,  in  the  firat 

instance,  has  "the  rxdnuvc  cd^j^nizance  of  the  crimes 
of  piracy,  mutiny  on  shipboard,  plundering  of 
wrecks,  dcstriittiun  of  insured  ships,  and  others 
which  may  with  propriety  be  called  maritime  causes." 
But  in  anch  cnmaa  as  murder,  theft,  &c.  which 
"  oAod  not  againat  the  ruka  of  navigation,  ila  jn» 
Hadietion  ia  not  esdndve,  thoii^b  they  diadd  be 
committed  on  ahipboard."  (£ri£  /.  S,  85.)  It  is 
die  natnre  of  the  crime,  not  the  local  boundary  of 
ita  perpetration,  which  regidates  the  Admiral's  juris- 
diction as  esclusiv'T it  is,  on  the  other  hand,  the 
occurrenc'«!  of  the  offence  witliin  the  local  boundary 
iriiich  alone  gives  existence  to  his  Jurisdiction  as 
The  Admiral  may  punish  aidtaUy; 
tt  «hidi»  in  a  caae  of  pinxy,  occaiiwd 

WtalBMl«M. 

&  Ctmrt  Sttdom.  This  Court  also  has  a  cer> 
tih  oindnel  juriadicdon.  It  ia  "  competent  to  the 
ttial  ef  daftratMm  and  bMaA  eran««Mtt(ld81. 


SBtKIUKSHIRB,  •  ooimly  Id  Scotland,  situat- 
ed between  5S*  SI'  and  55'  iS*  north  latitude,  and 
between  2°  48'  and  8°  SO*  weat  longitude  from 


c.  118);  of  contravention  of  lawburrows  (l£8l,  c.  Scotel 
1 1 7)  J  of  perjury  and  nibomation  of  perjury,  when  ii 
these  offences  emerge  in  the  course  of  ousuicfla  be- J^^^'"*^*' 
fore  themselves  (1555,  c  47)  ;  of  fraudulent  bank-^!*^ 
ruptcy  (1696,  c.  6) ;  of  wrongoua  impriaonnan^ 
uniry,  and  clandestine  marriage,  to  the  effect  of  ii^ 
flicdng  the  pecuniary  panakiaa  of  tbeae  aavenal  tiaaai- 
greasions  (1701,  c.  6;  1597,  c  t51 ;  1061,  c.  34% 
By  ancient  custom  they  are  judges  also  in  casi  s  of 
improbation  and  forgery," — also,  "  in  the  trial  of 
the  lower  species  of  falsohcKMl,  when  committed  or 
discovered  in  the  course  of  llieir  judidai  proceed* 
inga,"  Sec  (2.  Uwite,  6»  ;  Enk.  1.  S.  21.)  Thef 
are  likewiae,  to  a  certain  extent,  oonpete&tto  dM  Vfc 
view  of  the  pooeedings  of  inftrior  oouli.  Thm 
crianbial  jnriadicdonof  the  Court  «f  SaMlan  i»  in  aH 
oases,  ezerdaed  without  a  jury. 

7-  Jutticiary  Couri.  This  is  the  supreme  criminal 
tribunal  of  Scotland.  As  at  present  constituted,  it 
con&iats  (besides  the  Justice  General,  who,  by  hia 
commission,  is  constant  President  of  the  Court,  but 
seldom  if  ever  takes  part  in  the  judicial  buaineaO 
of  aix  Judges,  indudii^  die  Lord  Juadce  Ckck,  aU 
«f  diem  being  likewiae  Lotda  of  Heaiinni  and  iSum 
hting  a  quorum.  (SSd  Geo.  IIL  c  85»)  Itajnd|f^ 
menta  proceed  on  die  verdict  prononneed  by  dw  mn. 
jority  of  a  jury  of  fifteen. 

The  jurisdiction  of  this  Court,  as  it  is  supreme  in 
degree,  is  also  universal  in  extent-  It  embraces  the 
four  pleas  of  the  Crown,  and  even  High  Treaaot^ 
though  tbia  last  ia  generally  tried  by  a  special  con»* 
Biaaon  of  Qyer  and  TacmiiMgr*  appointed  by  dM 
Gkvmi.  AiaCoart  of  Reviiw,dM,the  prooBid. 
inaii  l^liUJiiferior  jndieaturea,  including  tne  Court 
tnAeSmmy,  may,  with  a  few  trifling  exceptiona, 
be  brought  before  this  Court. 

The  princi]>ai  Hcat  of  the  Justiciary  Court  is  at 
Edinburgh.  But,  for  the  better  diapatch  of  busi- 
ness, the  act  1678,  c.  16,  divided  Scotland  into  three 
districts ;  and  Ctrvidk  OtUit,  with  the  full  powers  of 
dw  whole  Cooil*  an  BOW  qpginted  to  be  beUan 
«idi  ipring  and  wtmn,  by  two  af  di>  CiwuMiaiiau 
en,  at  Ayr,  Dtmifriea,  and  Jedburgh ;  by  two  at 
Stirling,  Glasgow,  and  Inverary;  and  by  two  at 
Perth,  Al>erdeen,  and  Inverness.  It  ia  "  lawful 
for  one  judge  to  proceed  on  business  in  absence  of 
his  colleague."  (Ersk.  13,  'i6.)  Thcae  CircuiUhava 
also  a  power  to  review,  by  way  of  appeal,  all  I 
oea  of  ioferior  courts,  inferring  '*  nartber  ''^ 
dcmembratiotu"  l«Olh  Geo.  1 11.  &  48.) 
mni  ■   ■  ■ 


No  appeal  lia 


the  judgmental 


of  the  Ctiiirt  of  Justiciary,  either  In  I 
Lords  or  any  other  trihuiud. 


Greenwich.  It  has  Mid>Lotbian,  or  the  county  of 
Edinburgh,  on  the  north  ;  Hoxburghshire  on  the 
eait  and  south-east;  Dumlriea-shire  on  the  aontb; 


*  Ibe  laat  section,  dia^  aanraly,  on  MBcM  AteUUai«nl«,  wm  

Bv,  well  qnaUliad  M  aseenta  it  with  accancy.  Hw  precading  aasdWa 
wbaaa  a%nliira  ii  aanaaKd  to  dia  ArUda.*-Eii. 
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adWrWriicand  Peebles-ilitre,  or  Tweeddnlc,  on  the  trett.  The 
I  vtuch  wpanua  it  from  time  countiea  being  oa 
all  Mm.  but  tiw  walk,  esoecdiiif  1/  inegular,  in 
IPM  bM  kMn  oowpond  vmy  dimraiitlj;  but,  no- 
cording  to  the  latMt  withoritiM,  it  appetn  to  ba 
ibaat  tfl9  tqaare  miJei,  or  179,160  Englirii  »erei. 
It  includes  only  two  cnlirL-  [  ;iri»tics,  with  fi»e  pftri.ih 
chtvehe«  :  but  other  gevcn  parishes  belong  partly  to 
thk,  and  partly  to  the  adjoining  counties. 

This  u  aloioit  entirely  a  pMtonii  diftrict,  and  in 
tUDj  reapectt  bean  a  reaanblance  to  the  hieher 

Kaf  UM  eontiguou*  county  of  Rosbw^ihira. 
the  laltcr  county,  iu  gencnl  dcdMty  b  to> 
wards  the  nortb-cast  and  oorth,  where  all  it*  •tnamt 
ditehar^  themtelTes  into  the  Tweed ;  and  the  sur- 
face dirtlrs  principally,  in  so  far  as  ?ome  of  the  hills 
are  more  elevated,  it*  streams  smaller,  and  the  val- 
ley»  in  which  they  flow  ttil!  more  contracted.  Seve- 
ral of  the  hills  are  more  than  '2000  feet  high ;  audi  as 
Wfaidleitraw  Law  at  the  northern  extremity,  on  the 
coalnio  of  Mid.Lathiaa,  fliackhouae  Hai|bla»  ond 
Btlaehnoor  «b  tha  bordari  of  FeaUai-dnre,  aad  Bt> 
trick  [  CTin  on  (he  south  west  boundary.  The  lower 
hills  are  tor  the  most  part  green,  and  afford  pood 
pasturage  for  sheep ;  but  heath  prevails  on  many  oCthi 
btgbar  grounds,  especially  towards  the  soutli-wcst. 
Tba  iairest  land  ia  about  900  feet  above  the  level  of 
Acttat  aad  itaasitat  of  many  of  the  bowas  are  firom 
eoo  t«  1000  Ibat  high  and  apwafdi. 

The  riven  are  tha  T««od,irfiidi  eroaea  the  north 
aide  of  the  county  in  its  course  Ron  Pnblet-shire  on 
the  west  to  Roxburghshire  on  the  east ;  the  Gala, 
which,  for  some  distance,  forms  the  boundary  with 
Roxbur|,'hshirc  on  the  north-en'^t,  and  falls  into  the 
Tweed,  from  the  north,  a  little  below  the  village  of 
Galashiels;  Uie  Cndor,  a  beautiful  stream,  which 
alio  ioiaa  tha  Twaod  bom  tba  oortb;  tha  Ettrick 
aad  Tanasr^whiah  havalhairwHiicM  oatbe  oobAmo 
of  Dumrries-»h!re,  and,  flowing  north-cast,  almost 
parallel  to  each  other,  join  their  etrcams  above  Sel- 
kirk,  and  aftcrwardsi,  under  the  name  of  Ettrick, 
passing  to  the  w^t  of  that  town,  and,  for  a  short  dis- 
tance along  the  boundary  with  Roxburghshire,  enter 
-  tba  TweeiC  in  which  their  nanaa  it  loat,  and  which 
than  becomes  the  boundary  with  tliat  cooo^i  Tba 
Ale,  which  rises  in  tba  nwtb-aaat,  aoon  after  paMea 
ioto  Roxburghshire,  and  also  the  Bordiwfek,  whieb 
antfties  the  north-eastern  boundary.  Next  to  the 
Tweed,  the  roost  considerable  wati  rs  are  the  Ettrick 
and  the  Yarrow,  which  recti  ',\-  the  first  instance, 
nearly  all  the  other  streams  that  traverse  this  dis- 
trict. Bedi  have  been  celebrated  in  song,  and  given 
their  oamea  to  some  plaintive  melodies  of  great 
baavty  and  feeJing.  Tha  acaneiy  on  the  Tairoir  b 
exceedingly  romantic  and  delightful.  Soon  after  its 
rise,  it  pasH^s  through  two  lakes,  the  Loch  of  the 
Lows,  and  St  Mary's  Loch;  the  latter,  which  is 
parateU  from  the  former  only  by  n  narrow  neck  of 
level  ground,  and  is  three  miles  long,  having  its 
bankt  partly  covered  with  c  oppice-wood,  is  the  finest 
plaea  of  water  in  the  south  of  Scotland.  From 
tbeoea  the  Yarrow  flow*  far  eight  or  oina  nilas, 
through  ^eep-wa1k»,  without  wood  or  caltifadoD; 
but  nuerwnrds  the  i;!<  <:  nf  the  lofty  hills  fn  its  counc 
are  covereil  with  wood  to  a  considerable  height, 
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and  tu  valley  is  embdlitbed  with  a  variety  of  bushes  SsiUtfahirt 
and  wild  flowers.  Ettrick,  the  larger  stream,  has  a  M^x'i'W 
irider  and  more  cultivated  valley,  nd  a  little  bafor* 
it  laceivei  the  Yarrow,  natwal  matt  begnia  to  ap- 
pear an  iu  banks.  It  afterwards  flows  for  four 
mllet  Uirough  a  rich  tract,  sheltered  by  plantations 
on  the  hills,  til"  i;  i  laes  its  name  in  the  Tweed. 
I'rom  this  river  ilic  whole  district  has  been  some- 
times called  Eitriclc  Forest;  but  the  name  of  Forest 
here,  as  elsewhere,  has  long  since  ceased  to  deooM 
the  eziatence  of  extensive  woodlands,  of  wbioli, 
whatever  may  have  been  tha  ciaa  ibrmerijr*  tbett  M« 
new  icarcely  any  traeet  kere.  Beildca  ihia  two  Ukce 
we  have  mentioned,  a  great  many  stnaller  ones  are 
scattered  over  tlic  east  and  south-east  quarters,  of  ' 
which  the  more  considerable  are  Lochs  Ali  i;iinir,  tlie 
principal  source  of  the  Ale,  and  Oaieniioor,  noted 
for  the  vast  quantity  of  marl  which  it  contains. 

The  soil  of  the  arable  land,  whieb  dees  not  much  Ml,  Ac- 
exceed  one-twentieth  part  of  the  wbde^  ia  light,  dry; 
and  easily  cultivated ;  and  produces  oats,  barln,  or 
bear,  turnips  and  potatoes ;  but  very  little  wheat; 
for  which  the  country  is  too  elevated,  aitd  its  climate 
fn  g-cncral  too  moist  end  rigorous.     There  is  no 
(j;       1: iiicstonf,  Or  ; and  =4 One,  but  a  great  deal  of 
slicll-marl  in  the  Lakes  and  mosses,  which,  when  si- 
tuated conveniently  for  the  arable  land,  serves  as  a 
vaiiiritle  manure.   The  rest  of  the  couatj  ta  aimeik 
aschunvely  occupied  by  sheep,  which  are  naw,  ftr 
the  most  part,  of  the  Cheviot  breed,  though  not  of- 
ten pure,  and  scarcely,  in  any  instance,  equal  to 
tho^c  of  Hoxburghshire.   The  heath  or  mountain 
race  still  keep  their  ground  near  the  sources  of  the 
streams  in  the  elevated  districts  on  the  south-west. 
There  is  but  a  small  number  of  cattle,  which  are 
kept  chiefly  for  thuir  milk.    The  valued  rent  of  the  Valuatioa 
oomitjr  i«  1*80,907,  15s.  6d.  Scots,  and  the  reaiaa^BsnisI, 
vent  of  the  laada  and  houiet  in  ISIS  wna  L.  41,107, 
10s.  Sterling.    In  the  same  year  the  land-rent  nr>q 
divided  among  forty-four  estates,  of  which  nine  l  a  1 
each  1  V  li;ition  exceeding  L.SO0O  Scot?,  twenty 
were  below  L.  2000  and  above  L.  500,  and  fifteen 
below  L.500;  a  division  which  indicates  that  most 
of  the  district  belonged  to  a  few  individuals.  Two- 
fifths  of  the  whole  are  held  under  entail.  The 
pcaprictors  are  the  Duke  of  fiuecleacb) 
the  Earl  oT  Tnujunir,  Levdi  Elflmnk  andVMiar, 
and  genttci  I  T  >r  the  names  afMagb,  LocUari, 

Elliot,  Murray,  and  Scott, 

Selkirk,  the  county  town, and  a  royal  burgh,  and  the  T«ans> 
village  of  Galashiels,  contain  nearly  all  that  part  of  the 
population  that  is  not  employed  in  husbandry;  and 
both  are  small  places.  Selkirk  is  sttiMted  oa  a  firing  • 
ground  bdow  the  confluence  of  the  Tarroir  and  Et- 
trick near  the  borden  of  Roxburghshire,  and  is  a 
piece  of  constdeniMe  antiquity.  Galashiels,  on  the 
Gala,  north  from  Tweed,  also  on  the  borders  of  the 
same  county,  has  been  long  distinguished  tor  its 
woollen  manufacture,  the  most  considerable  of  the 
kind  in  the  south  of  Scotland;  where  all  the  various 
rocc^ses,  from  the  sortllg  «f  the  fleece  to  the 
inisbing  of  the  fabric,  are  candocted  with  mach 
Flar  eome  thne  odyeeataa  ddthe 
irt  rc  m..!lc  such  as  were  formerly  worn  by  farm 
servants,  seldom  worth  more  than  3a.  the  yard,  and 
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Sclkirlnhtn  popularly  known  by  tlie  name  of  GaUuhiel  greyi  ; 
..  I|       but  within  these  few  year*  kome  vtry  tine  broad 
Sialy.  ^^fa,         bggn  produced,  and  a  ball  has  been 
opeorf  for  the  lale  of  their  cloth*,  similar  to  those 
long  flitaMiihnl  at  Ihc  woollen  manufactories  of 
Engtaiuf .    A  ooinideHiblc  proportion  of  the  wool  of 
till.'  co'.inty  fill  ds  a  market  at  Galashid*.    All  ioUe 
w  ork  and  i.ome  tanneries  are  the  only  atlwr  iMfiiidws 
carried  on  lor  sale  out  of  the  county  ;  so  that  its  ex- 
ports consist  chiefly  of  raw  produce,  of  which  ii« 
sheep  and  vod  ai»  by  ftr  llw  tnott  vsmiiaMa 
,  wticictt 

KcpitHUt*-     8dkiiiEahlre»  whieh  has  thirtyHjight  freeholders, 
^        sends  000  BMPtW  to  Fariimwnl,  woA  SeUurkj 
along  with  Pwblea,  Lmule.  ukd  linlittigow,  dect 

another  f  t  tin  Scottish  burgb*.  Tbou|^  it  is 
a  very  tlii;,!)  jiLapleil  district,  containing,  in  1811, 
only  about  twenty-two  inhabitants  to  the  square 
miie^  yet  poor  rates  have  betn  long  and  univer- 
saOy  Mlablished.  The  population,  according  to  the 
afwna  of  ISOJt  w>s  5070;  in  1811  it  amounted  to 
5880;  ind  m  1881  to  (>637.  of  which  S2Xi5  were 
iMlM,  ud  M88  IwHdo.  TlM  Jaauliet  «mplojr«d 
in  urieultiiiv  iPBie  481,  in  all  other  occnpotians  409> 
Tiw  iacMHO  of  popdatioo,  fion  lail  to  1881,  was 
748. 

See  the  general  works  quoted  under  tlie  former 
Scottish  counties,  and  Uougias'  General  t  'lew  of  ike 
Agriculture  0/' SeUcirksJtire.  (a.) 

SHETLAND,  Ns«r  Sootb,  a  large  uact  of 
iiainbabitad  land,  aittiate  to  tlio  southward  of  Cape 
Horn,  discovered  in  1819  far  Mr  WiUiMO  Snaitb, 
the  master  of  a  British  rocrdnutt  Brig,  sod  winch, 
in  some  minds,  revived  the  belief  of  a  vast  con- 
tinent within  the  An  (arctic  C  ircle.  Mr  Smith 
gave  to  it  the  name  ul'  South  Shetland,  on  ac- 
count of  its  lying  nearly  iii  Utc  same  degree  of 
south,  as  the  Shetland  Isles  of  oorth  latitude.  There 
ia  a  fuU  iflconnt  of  iiia  obiornitioaa  in  a  letter 
written  bf  Mr  J.  Mien,  published  in  tlie  EdMwgh 
Philosophical  Journal,  Vol.  HI.  p.  867-  Though 
he  gave  the  appellation  of  New  to  the  land  in 
question,  it  rather  appears,  as  we  have  observed 
in  our  article  on  the  Polar  Sias,  that  the  first 
discovery  of  it  wa^  made  so  long  a'^o  us  the  year 
159^  by  a  Dutch  navigator  of  the  numc  of  (Iherriti^. 
Wo  lia«e  also  stated,  in  the  same  place,  that  tlii.t  land 
appeno  to  be  an  Iilaod,  and  not  part  of  »  Cootioent. 
See  p.  815  of  this  Volome. 

SICILY.  Tin's  islnnd,  a  part  of  the  kingdom  of 
tlie  Two  Sicilies,  ha^  undergone  few  or  no  cliiinges, 
either  in  its  government,  aumners,  religion,  or  pro., 
ductions,  during  the  convulsions  which,  for  near 
thirty  years,  have  agitated  every  part  of  the  conti- 
■  nent  of  Europe.  Upon  the  overthrow  of  the  go- 
veramcnt  of  Marat  in  Naples,  the  royal  family  re- 
timed to  that  cepital,  qiuetij  rawuned  tbo  authori» 
that  had  formefly  been  okereited;  and  Steily  oeeaed 

t'>  bi-  ttu;  seat  of  government.  Tlie  tranrjuill-rv 
wliicli  Icillowed  was  interrujued  by  the  late  revoiu- 
tion  in  Naples,  the  promoters  of  which  resolved  to 
force  their  owti  regimen  on  the  unwilling  Sicilians. 
Tbo  iiland  was  invaded  by  the  tro<^s  of  tlie  revoia- 
,  and  aiker  Moe  oMet  Woody  enconntere,  wu 


SIN 

compdlcd  to  submit  to  the  dictation  of  the  trium- 
phaat  party.   They  were  in  their  turn  dispened  by  11 
the  Auatrians.  and  the  ancieai  •yatcm  in  aidhr  wae  ^'('vwt- 
speedily  rcataied,  to  tbo  bi^  gratificalioB  of  Hi  m-'' 
habilaola« 

The  comneree  of  thit  island  contitu  in  the  ex>G 

port  of  ttie  surplus  of  its  raw  j  rotliK  ti-,ns  ;  for  its 
manufactures  ate  tiicuusiderab  e,  mu  by  no  rnesci 
equal  to  the  wants  of  the  jil  |  The  chief 
exports  are  corn,  nuts,  hemp,  oil,  wine,  sul- 
phur, fish,  silk,  and  fruita;  the  whole  amount  of 
which  does  not  Goaunonly  exceed  1 1 ,000,000 duoeil% 
or  about  L.  840,000  Sterling.  The  importa  at*  of 
nearly  the  oiSM  mine. 

The  revenues  oP  the  island,  in  tlie  year  I8«0,r 
amounted  1  ,r;  :-  332  ounces,  or  about  L- 'JOO.cno, 
and  thp  exiitijtiuure  to  l,(iGj,S5;).  The  expences 
are  restricted  to  1,817,680  ounces  ;  of  which  sum 
150,000  ounces  are  applied  to  the  discbarge  of  that 
part  of  the  public  debt  which  bears  no  inteieit,  MMI 
a(Ur  that  i*  liquidated,  to  fonn  a.  ainking  fiind  to  el* 
ttngtiiah  ihoto  on  whieb  bnerett  w  payable:  tbe- 
amoant  of  the  latter  is  not  known  to  the  public. 

The  regular  Sicilian  army,  including  the  different  Army  ,14 
brunches  of  horse,  foot,  and  artillery,  amounts  to^***!. 
lOjiXH)  men,  besides  which  there  is  a  militia  force  of 
SOOO.    The  fMcilian  navy  is  now  united  with  that 
of  the  kingdom  in  general.  The  arnngeneata  i«> 
spcctiog  tMibrces  ure  at  preMiit(l88S)  imdeq 
revision,  and  Iberefore  in  a  taa^poraiy  atate  of 
fusion. 

Sicily  has  been  recently  divIJet!  into  seven  Inten-I 
dancies,  instead  of  the  three  great  provinces,  which 
before  formed  its  compaiient  parts.     riiL-i:  Inten- 
dancicj,  and  their  population,  and  principal  cities, 
■*"  : 


PSBahiian  in 

I8I7. 

('•pittk  aad  tfatit 
PapulMka. 

Palermo 

40.J/231 

I'aieinio 

180,000 

Me>sin.i 

.\Iesainu 

Cataiiia 

(Jaliinia 

i5,0Nl 

Siragosa 

C'altanisetta 

198.710 
I$fi,285 
888,877 
145,718 

Siragosa 
Caltaniietta 

13,850 
15,627 

ClirgitUt 
Trapani 

Giigente 
Tm^aoi 

14.882 
84,930 

1,713,946 

The  whole  extent  of  the  island  is  calculated  to  be 
12,533  square  miles. 

See  Vuugban's  yiewt  of  the  praent  Stale  of  SicU^, 
1812.  Thompson's  Sicilu  and  itt  Ink<Mttnls,  1815. 
Saurth'a  ^cshr  and  all  Mouth  18SS»  (w.  w.) 
'  STKCAPORB,  or  SmoAvona,  an  island  fn  tbe 
Str  iils  of  Malacca,  situate  at  the  extremity  of  the 
Peninsula  of  that  name,  upon  which  a  British  Settle- 
ment was  formed  in  1819,  under  the  enlightened 
direction  of  Sir  Thomas  Stamford  Raffles,  the  Lieu- 
tenant-Governor of  Ikncoolen.  Of  tb»  Uand,  upon 
which  there  i«  a  town  of  the  cane  luuae*  nothing  hw 
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•  yet  appewvd,  m  ftr  w  «•  Imow,  is  ibe  way  of  d«< 

•criptioD,  except  souie  detached  notices  in  periodical 
pubkicaiionk,  particularly  ia  ihc  Asiatic  Journal. 
We  are  ihu»  unable  to  gi»e  any  »ery  diwirct  or  de- 
tailed account,  either  of  iu  situation,  enteat,  or 
productions.  In  the  interior,  iu  surface  is  said  to 
exhibit  a  succession  of  bills  and  dales,  mostly  corcrad 
with  woods,  and  aAirdniig  tiMie  fine  pro^tedai  The 

soil  is  fruitful ;  the  water,  a  maleri  '  

of  good  quality ;  the  (emperatUM 
for  a  Irofiic.jl  rc^'iiin,  a-ir]  ((19 
proved  t  vtrucnely  hcaithy. 

'Di'j  tiuva  of  Sinecure  exhibits  yet  all  the  op- 
pvarancus  oi  an  infant  settlement,  but  it  is  rapidly 
extending,  and  a  site  for  its  enlargement  is  laid  out 
upon  a  regular  plan.  It  is  built  near  the  shore,  and 
the  mercantile  pait  of  it  extends  along  an  iolet  of  the 
M8«  wluch  Moomtoi  into  tlie  interior,  and  is  near 
900  ftet  istoe  at  {t«  noudi ;  affording  every  facility 
for  the  lan  lrii^'  Gripping  of  goods.  The  harbour 
i-s  sale,  cUiily  .ijjproachtd,  and  well  shtiltercd.  Sf  ve- 
ra] mtrcantile  houses  of  respectability  arc  already 
^tabliabed  here ;  and  there  seems  every  reason  to 
believe,  that  if  maintained  on  the  present  footiog  of 
•  FiooPon,  Sincaporo  will  at  00  dMaiit  dqr  beooBM 
OM  of  the  gfoaieat  eaporittiaa  of  the  Eaatani  wodd. 
Ita  situation,  in  llie  centre,  so  to  speak,  of  e  Wt 
Archipelago,  in  a  ttralt  through  which  the  vessets  ei 
various  countries  arc  con.stantTy  passing,  and  within 
a  few  day«  i>ail  of  C'liinu,  clearly  points  it  out  as  well 
fitted  to  become  the  entrepot  of  an  extensive  com- 
merce, e<]ually  bexteficial  to  these  countries  and  to 
Britain.  TbeiB  ana  aaveral  statemenu  to  this  effect, 
in  the  Evideaoe  aBaeaed  to  die  Bqpart  tfOe  Seket 

mth  iHtiia  and  China,  printed,  byovdar  of  the  HeaiO 

of  Commons,  in  May  1881- 

The  establiishment  of  a  British  settlement  in  Sm- 
capore  is  said  to  have  excited  some  fe«lin|[;s  of  jea- 
lousy in  the  older  one  of  Penang,  or  Prince  of  Wales' 
laland;  but  the  Evidenrc  just  referred  to  sbows^ 
that  if  such  a  feeling  Qnhu,  it  ought  to  be  dfaooiii* 
rifad  aad.diacfliBardad  t  for  it  tbeie  appears  that  e 
aettlenient  fitaate  fiutfrar  withm  the  Ardirpelago  than 
Penang  n-r,  l  i^lily  expedient,  and  tliat  Siocapore 
presented  ilic  luobt  eligible  situation  for  founding 
fcuch  a  settlement  as  wanted.  The  rapidity  of 
iu  progress  atibrds,  of  tuelf,  sufficient  proof  that 
the  situation  was  well  chosen.  "  The  rapid  rise  of 
this  important  station,"  says  iU  intelligent  iowider, 
IB  a  letter  written  in  1820,  annexed  to  theabofi»> 
MWitioBiad  E^trtt  "  ih  perbapa,  witbout  m  panlld. 
When  t  lioiited  the  Britlih  ftig,  the  popahttian 
scarcely  amountc<1  to  'joo  souU;  in  thrtc  mnnfJig 
the  number  was  nut  int.*  than  ;>000 ;  and  ii  now 
exceeds  10,OC>0,  principally  Chinese,  No  less  than 
173  sail  of  vesselt  of  diQereut  descriptions,  principally 
ntHmtf  arrived  and  sailed  in  the  courte  of  the  firn 
two  months ;  and  it  already  liaa  become  a  commer- 
cial port  of  imporiaiwe." 

The  latest  accounts  seem  to  coiMaiB  additioaal 
proofs  of  the  growing  importance  of  this  acttleniettt. 
^V'e  copy  the  annexed  statement  from  the  A$ialic 
Journal  for  September  182S.  (No.  93,  p.  24£.) 


S   L   I  505 

The  ftBawfatt  ii  Ae  anoant  of  tonnaee,  &c-  em-  sincapotc 
ploTediB  1SS8.  II 

BiroBTa.  ■'-^-^ 

Tms. 

By  shipa...^  Tcoa  6ljin^\  ^ 

By  aattfeyanaia   ^'^^ 

Imports. 

By  aadva  wmHk   1  sfiU/J  ^^'^^ 

Total  tonaage  laofi^ 

Number  of  vessels  importing  in  1828  l|j9S 
Ditto  expoitiDg  ditto   1|73S 

Total  S»9t6 

Value  of  imports  in  1822.  Dfl. 

By  ships  Dollars  2,597,975) 

D)  n.ative  vessels  I,01S,8Slf 

Value  of  exports  in 

By  aatife  veMela,„  I»lfi7,46lf  ^'"a^awf 

Not  included  in  official  returns    l,71S,ti;j4r 

Total  amount  of  imports  and      )  .^m!mm 
,  .^...Deilaia  f 


The  settlement  of  Sincapore  waa  eofly  dlilmbed, 
iwt  merely  by  the  conflicting  intentti  or  other  Bri* 
tisb  establishments  in  the  Eiist,  but  by  certain  preten- 
sions brought  forward  by  the  Dutch  to  the  possession 
of  the  country,  as  a  dependency  of  Malacca,  over 
which  they  claimed  sovereignty.  The  discussions 
which  aroitc  between  the  British  Government  and 
that  nl  the  Netherlands,  upon  this  point,  have  for 
some  ticue,  it  is  twderatood,  been  allowed  to  rest; 
and  if  thqr  ibouid  be  resuined,  it  ia  not  very  likely 
that  tfiit  country  will  agree  to  taerllloB  an  impoitant 
establishment,  to  satisfy  claims  which  seem  to  have 
no  better  foundation  than  the  commercial  jealousy  of  ' 
the  claimants. 

SLIGO,  a  county  in  the  province  of  Connaught,  Situaiiou 
in  Ireland,  bounded  by  the  ocean  on  the  north-west  Bound- 
arid  north,  by  Leitrim  and  Roscommon  on  the  east 
and  south  cast,  and  by  Mayo  on  the  south  and  west. 
It  ckleiida  about  40  uUca  firoa  aoMh  to  aoutb,  aodfiitaM. 
from  eaat  to  wat  39,  and  containa  727  Engliah 
Square  miles,  or  4(75, 2R0  English  acres.    The  unvn 
of  Sligo,  which  is  about       miles  from  it*  northern 
extremity,  is  situated  in  west  longitude  S '  26',  and 
north  latitude  54"  18'.    The  county  is  divided  into 
six  baronies  and  thirty-nine  parishes. 

Bogs,  mouotaios,  Mid  waters,  occupy  more  thatfSurCm. 
a  third  of  thia  diitlfet  The  greater  part  of  the 
waste  land  ia  ftond  tomrda  thia  aortb  and  wot, 
thotti^  there  are  eonridetaible  tnwta  oT  die  aane 
descripti  :i  or:  ihr  fnuth;  but  except  the  range  of 
the  Ox  and  l-o;fclurd  aiouAtaios,  wbicn  begin  od  th« 
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ii%>>    coofioM  of  Mayo  on  the  aouth-west,  and  occupy  s 
"^'•'^^ffflPti^wlMt  put  of  the  western  divuion,  the  mute 
grouolii  «•  everfvbera  intenniud  with  «ucb  aa  are 

CradiwtiTe,  end  in  eoiaa'  pwu  vary  fertile-  The 
atter  part  of  the  diitriet  lie*  to  the  south  of  the 
town  of  Sligo ;  a  ftw  miles  from  which,  along  its 
whole  breadth,  the  country  i»  in  general  rich  and 
beautiful,  containing  Mveral  gentlemen's  scaLSj  and 
presenting  tiew«  of  grcut  variety  and  interest.  For 
•bout  140  square  miles  in  ihi»  quarter,  the  soil  is 
equally  fitted  for  tilln^c  or  grazing.  In  other  parts 
much  of  it  is  afaellow  and  moomb,  iDcttmbent  on  a 
diwe  stnttuiis,  bare  called  iMcfca,  or  grey  fl«g.  wiiidif 
in  Its  natural  state,  is  unfaTOurable  to  vraetatkiD, 
though  it  becomes  friable  on  exposine  to  the  atmo* 
sphere. 

Miamlt.       Lead,  iron,  manganese,  and  copper,  are  known  to 
exist  in  tlie  mountains;  of  these  irou  only  has  ever 
been  wrought,  and  that  not  for  many  years ;  and 
there  is  a  variatj  of  cla,ya»  aoaia  of  faam  varjp  fa^ 
«r  fit  fiirtha  poitarj, 
WaiH.        The  prtnetpa^  fnah  water  lalM  are  Loughs  Oin, 
Arrow  nr  Arva,  TaJt,  and  Gam.    The  scenery 
around  Lough  Ltili,  (vhich  conlains  a  number  of  wood* 
ed  iflandii,  Ls  particularly  striking.    On  Innismorc, 
one  of  these  islands,  arm  the  remaim  of  a  chvirch  and 
other  ruins.    On  the  north,  the  sea  has  formed  se- 
vcral  considerable  inlets,  particularly  at  the  bayti  of 
Stiffo  and  Killala,  the  former  Of  which  connnuDicates 
wi&Loiigb  6121,  aaar  the  town  «f  Sligo.  Totbeoorth 
of  this  bay  is  the  taiall  Island  of  Innisrauryy.  This 
district  has  al^o  a  great  Dumber  of  streams;  of  which 
the  most  considcrflblc  arc  the  Sligo,  Bonnet,  Owen- 
mon;,  Arrow  or  Arvn,  Cooloney,E8ky,and  Moy;  the 
last  of  which  is  for  some  miles  the  boundary  between 
this  county  and  Mayo.   The  Sligo,  which  is  merely 
the  outlet  of  Lough  biilj  is  oavigwlc  from  the  lake  to 
the  tows  of  that  name ;  aod  the  Moy  for  six  or  seven 
miles  from  the  sea.   On  the  Sligo  and  the  Mot  there 
are  considerable  salmon  fisheries :  trout  h  pieMifiit 
in  the  lakes,  particularly  in  the  Tali  and  Gara,  and 
on  the  coast  there  is  abundance  of  white  fish.  Her- 
rings have  not  much  frequented  it  for  naiqr  yaanrj, 
yet  a  few  arc  still  caught  in  summer. 
KMaietand     Sligo  contains  estates  of  almost  every  size.  A 
FaoBs.  are  worth  from  L.  5000  to  L.  9000  a  ^ear ;  vet 

a  coiislderid>lo  proportion  of  the  county  is  divided 
into  small  properties.  The  priDcIpal  proprietors  are 
absentees-  Farms  rary  in  sise  from  three  acres  f  rish 
to  500  ;  the  larger  farms,  however,  are  not  held  by 
individual  tenants,  but  in  partnership.  The  leases  arc 
for  31  jcars  and  three  lives,  and  in  some  in.<itancc8 
for  Ci  years  and  three  lives,  being,  in  general,  longer 
here  than  in  other  parts  of  Ireland.  Tillage  farm- 
ing ia  itiU  in  n  veiy  backward  ataie.  The  pongfa  is 
worked  bftfnworfbar  honee  yofced  abreaat,  dt« 
reeled  by  a  roan  who  walks  backward  before  thent. 
Oats,  barley,  and  potatoes,  arc  the  principal  crops. 
Of  the  two  former,  n  lti  ;it  proportion  is  consumed 
in  illicit  distillation,  vrhich,  within  these  few  years, 
was  carried  on  in  almost  every  of  the  coun- 
ty. It  was  to  the  sale  of  the  spirits  that  many 
.  m  tbe  101141  laranU  looked  as  the  means  of  pay- 
ing their  rentt^  la  iOM  partai  both  cattle  aad 
■beep  are  kept  m  enniManMe  «««abaia,  aod  «  gnat 


deal  of  butter  is  exported  from  the  town  of  Sligo ;  filgs. 
but  tbe  land  occupied  in  this  way  bews  but  a  small  ^^v^ 
proportion  to  tbe  whole;  to  grow  com  being  tbt 
principal  object.   Limestone  and  limestone  grarali  <> 
which  an  in  abandanco  in  moat  plaeai^  an  in  gana-  \ 
ral  nse  aa  mamtres ;  also  onrl,  and  on  the  coast  tm»  I 

weed':.  I 
The  iiiaiiariiijturrs  lur  export  are  linen,  ^i; It,  and  Msasfee-  \ 
kl  ip.  There  a  linen  hall  at  Sligo,  « Iicre  a  good  : 
deal  of  business  is  done  in  this  line ;  and  from  this 
place,  which  is  situated  on  the  bay  of  that  name,  tha 
cloth  is  sent  in  larg^  yianlitifs  to  the  Enriiib  mar- 
kat  in  a  finished  Mala ;  tbeva bafaig  aaany  taleachiDg- 
greois  in  the  county.  This  being  tbe  ooIt  town  of 
any  extent,  end  having  a  harbour  that  admits  ves- 
sels of  fiOO  tons  dose  to  iu  quay,  all  its  exports 
and  imports  centre  here.  Besides  linen  and  butter, 
Sligo  exports  a  great  deal  of  corn.  Its  population, 
according  to  tbe  author  of  the  Agricultural  Report^ 
is  about  10,000.  The  other  places  called  towns,  of 
vhich  there  are  81  in  all»«e  iocoaaideraUe  haaaleti 
at  nMdi  Mta  are  hdd. 

The  cabins,  food,  fuel,  and  clothing,  of  the  lower  coodnctii* 
classes  seem  to  be  as  uncomfortable  as  in  any  of  the  ihc  Pbum- 
Irish  counties  already  described.    About  SO  years  T- 
af-o,  the  price  of  labour,  near  the  town  of  Sligo,  was 
about  a  shilling  a  day  throughout  the  year.  Cot* 
tiers  who  had  a  cabin,  an  acre  of  land,  and  snua  fbr 
a  cow,  for  L. S  a  year,  got  only  5d.  or  Od.  In  181^ 
tbe  rale  of  conmon  iHmu  in  the  ceantiy  paridiaa 
was  only  lOd.,  and  Is.  Id.  in  spring  ^ee  taA  har- 
vest.   Heef  and  mutton  were  from  Sd.  to  5d.  prr 
pound  ;  oatmeal  lOs-  to  12a.,  and  potatoes  Is.  tu 
Is.  id.  per  cKt, 

In  1790,  the  population  of  this  cotmty  was  about 
60,000,  aod  by  the  census  of  18SI,  it  was  1S7,B79. 
According  to  Mr  Wakefield,  the  CathoUc*  are  10  tba 
Protestants  at  least  as  80  to  I.   In  one  coaaideiabla 
landward  parish,  that  of  Eilmactige,  there  were,  in 
1815,  1200  Catholic  and  only  10  Protestant  fami- 
lies.   The  Irish  language  i.i  still  very  common,  and 
in  t)ome  places  English  is  almost  unknown.  Within 
these  few  years,  the  London  Hibernian  Society  haa 
esftdilishea  several  schools,  which  promise  to  effect  a 
happy  chango  among  the  lower  daiaet,  who  seem  to 
be  very  igaaraat  aBdiupandtlou*^  and  of  mutt  irre. 
gular  OM  toaptatldaai  habits.    Tbeir  marriages, 
wbicfa  are  generally  contracted  at  an  early  apf ,  and 
rtieir  christenings  and  funerals,  arc  all  conducted  at 
a  most  unsuitalue  exnence  both  of  time  and  money. 
The  numerous  holidays  of  the  Catholic  Church, 
passed  in  sport  or  idleness  rather  than  in  re* 
li^ious  observances,  and  their  habit  of  attendiag 
fairs  and  markcu  without  having  any  busioan  at  I 
them,  have  also  a  very  bad  effect  «o  the  hMiiiatry  of 
the  neople;  whose  coaditiea  is  stin  tether  dcptemd 
by  the  payments  that  must  be  made  to  their  clergy 
nt  baptisms,  marrjages,  confessions,  and  on  other  oe- 
cr;  iisrj?.    .A  ci  orilingly,  while  many  of  the  men  leave 
home  in  summer  to  find  employment  elsewhere,  their 
wives  and  diildren  set  out  at  the  same  time  aad  tca» 
vel  over  tbe  country  as  beggars  till  tbeir  retfaia. 

Sligo  county  sends  two  membert  to  ParUameat,  Refwaeou-  I 
and  tbe  town  of  Sligo,  wbidi  haa  twelve  self-elected  tiao. 
burgesses,  a  tbnd.    Mr  Wynne  is  patron  of  the 
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lofttae 


boroupri,  aiiii  Uic  poliUcaJ 
in  [j.T-sc'sion  of  absentees. 


iriueucu  of  ihe  county  i« 


8cc  Mr  Parian's  Staiutical  Survem  ^  the  Counti^ 
,„..  1  wwfa  quowd  under 


ofSUgt  (I80'2),  «uidtl»  _ 

A»  mtaet  Iriab  couotiMr  (a.) 

flOMERSETSHIBE,  >  maritime  countj  of  Eog- 
.  laad,  lying  io  »  CVMCOiuniM  fbm  on  ib«  Bristol 
Cbannel,  to  wblcfa  in  nortb>irwt«rn  tide  if  turned. 

It  U  bounJcJ  1(1  the  north  fOJt  by  Glouce^turMilrc , 
00  tbe  east  by  Wiltshire,  on  the  south  by  UorKti- 
•hire  aod  part  of  Devoruhire,  and  on  the  we«t  by 
tbe  latter  county.  Its  greaieat  length,  from  ea«t 
to  WMt,  ia  65  mUea,  and  iu  greateit  breadth,  from 
nartb  to  aouth,  45  ailm.  U»  bamitgj  Iim  Iim  m> 
vMd  tMnaideiWv  iadratMiow.  TIm  whok  aiw 
eompreheoda  1642  square  itAtute  milet,  or  1,050,880 
English  acirs ;  being  in  extent  the  seventh  in  the 
list  of  the  r.i  gli^ii  counties.  The  acreable  value  of 
the  land,  accoriling  to  the  late  returns  uoder  the 
Property-tdx,  exceeded  that  of  any  Other  county  ex* 
cept  Leicestershire,  being,  including  the  tithes, 
L>S76  per  sauar*  mile,  or  aboat  Wl*.per  acre. 

tlM  eartera  aod  iIm  wMtam.   Tbe  eHtom  dMiloB 

cnntiiin^  t«Tnty  hundreds  and  sevrn  libcrticf,  and 
tbe  weiicrn  twenty-two  hundreds,  i'ne  whole  coun- 
try is  io  the  diocese  c  t  l^ath  and  Wells ;  and  is  ec* 
clesiastically  divided  into  three  archdeaconries,  un« 
der  which  arc  1 S  deans,  who  superintend  482  parishea. 
Utere  are  within  the  eounty  two  cities  (besides  a 
part  of  Bristol),  tatwn  boroiieto  aeoding  o^nbera 
to  Partiamenl,  Md  MMOtjMdM  OMffcet  tointa.  The 
population,  by  tbe  refenm  ndMr  tbe  cenaos  of  1621, 
waj(  r<7'  '?i(,  of  whom  tbe  males  were  152,447, 
and  ihe  females  165,357.  The  inc»«aae  since  the 
census  of  1801  had  been  at  tJic  rate  of  17  per 
em.  The  inhabited  housea  were  6l,8&2,  tbe  un- 
iohlbited  1974,  and  those  building  85a  Tbe  oum- 
km  tX/ammet  waa  73,5«7.  of  triioa  S1««M  ww* 
«Uliy  employed  in  ■gncallu^  S7«I9S  iatnd^  M- 
no&ctures,  or  handicraft,  and  I4|ftl7  npl  **1*"*tl! 
in  cither  of  the  preceding  classes. 

Few  di>Lricts  contain  a  greater  variety  of  soil  and 
situation  than  tbe  county  of  Somerset.  In  tbe  north* 
eaat  earoer,the  range  of  the  Mendip  hills  present  aloC> 
V[  tract  ofcountnr,  of  late  improved  on  tbe  surface, 
but  chiefly  valaaUt  fiir  the  coal  and  other  mines  be* 
iiMlhit.  Ob  Uw  wibMB  side  are  Bie  Quaittock  biUa, 
an  tauaaht  wd  aterib  rann,  and  beyond  theia  tb« 
elevated  bleak  plane  called  tne  Forest  of  Exmoor,  the 
hishest  di«tricl  in  the  western  couotiea.  One  spot  on 
thu forest, called  Dunkcny,is  I668  feet  above  tin  U  vi  l 
of  the  sea,  and  firom  it  a  prospect  over  an  extended 
and  diversiBed  eouotiy  is  displayed  ;  termimlii 
MM  aide  ia  the  Bvktof,  and  on  the  other  in  tbe  ] 
Hah  Cbamd.  Thaae  hil)y,  and  somewhat  barren  por* 
tiona  of  the  countv,  bear,  luMNffiH>«  bet  a  small  pro* 
portico  to  the  whole;  and  between  tbem  is  to  be  seen 
the  richest  aiLkiJ  jws  and  arable  lands,  whose  value 
mors;  [liaii  counterbalances  the  sterility  of  the  hills. 
Jn  the  better  p.irts  of  llii;  county,  it  may  mttier  bu 
described  as  rich  than  bcautifuL  There  w  a  ddi- 
of  woods;  the 


III  mma  measure  ctmi- 


produce  a  pleasing  effect,  Fir 
pen*Ate  for  tlie  want  of  wt  u 

The  rivers  of  tli«  couitty  are  the  Avoo,  which  ea«^ . 
ters  it  from  Wiltshire,  aod  becomes  navigeUf  atJjllS*''^ 
Beth,  which  city  it  nearly  surrounds.  It  tb«a  (Mw%» 
witb  aiaoj  eorfatares,  to  Bristol,  and  sooa  after  b 
loat  in  the  Seven.  The  Aze  rises  in  the  Meodip 
hills  in  two  branches,  one  of  wbieh  issues  from  a  na> 
tural  excavation,  called  Wookey  Hole,  resembling 
aone  of  the  Derbyshire  caverns.  i\A  course  i»  short, 
and  it  empties  itself  through  some  marshes,  bolow 
Axbridge,  into  the  Bristol  Cbaooel.  The  lirue  rises 
in  \\  ilishire,  and  also  enters  the  Bristol  Channel, 
being  naTwaUe  aot  Biore  than  tare  aaiiea  ftom  its 
BWMh.  Ae  Finei  riaea  at  a  viUi^  of  tba  aane 
name  in  Dorsetshire,  beeoaaea  aavigable  at  Lang, 
pert,  and  in  rainy  seasons  a  few  miles  above  that 
town.  It  is  joinci],  tit  I'oroughbridge,  by  tl.i  I  uo  l 
or  Tone,  which  proceeds  from  Taunton,  and  pa&sipg 
by  Hridgewater,  empties  itself  into  the  sea.  The 
oaly  nangable  canal  that  baa  been  coBmletad  ia  iIm 

"  and  AwBs  »hkb  naJtea  VomAm  tba  two 

It 


Batb,  and  aeon  entan  WOtaUic.  OAer  eanala 

have  been  projected  in  different  dlfcctions,  but  i  orie 
of  tbem  have  been  proaecuted  to  compkliao ;  ibougb 

00  several  «f  ihiB  iKfa  Hmi  hava  beat  as* 

peoded. 

As  Somersetshire  contains,  on  the  borders  of  its  Cattle 
rivers,  large  tracu  of  the  riobeat  meedow  lands,  tlie  DabT* 


Ctenor  ot  woods ; 
■an  wwgiil^  and 


I,  especially 


run  in  tbe  valleys 
Uywiwl 


valuable  branch  of  lia  ninl  eeenomy  is  th« 
fatieniag  of  cattle  aad  tho  ■MUgtaieat  of  the  an* 
meroua  dalriea.  Hie  oxen,  bred  chiefly  in  the  leas 

fertile  pasture!  of  Devonihire,  v.hen  grazeil  in  this 
county,  arford  the  best  beet',  mul  lurnish,  in  great 
numbers,  the  markets  of  the  metropolis,  as  well  as 
those  of  Bristol  and  Batli,  in  tlieir  immediate  vici- 
nity. Tlie  produce  of  the  dairy  ia  of  the  best  kind. 
Tbe  ohaeaa  of  Qiaddar  has  obtained  great  celebrity, 
bat  that  taade  hi  nany  other  partiii  aad  frequently 
add  aa  Gloucester,  ia  equal  to  any  in  the  world. 
Tbe  butter  in  the  aoutbem  division  of  the  county  ia 
excellent,  and  much  of  it,  colkctL  J  in  the  vicinity 
of  Crewkeme,  is  sent  to  the  London  cheeaeniongarai 
who  supply  it  to  their  custometa  ladw  ih*  dwiainli 
nation  of  Dorsetshire  butter. 

The  next  agricultural  piodoet  ia  cidaTt which  forms  ProJaction*'' 
aloKMt  the  uaiveraal  bevacas*  of  the  worUog  claatea*^'  ^  ^ 
It  ii  a  more  pare  and  yet  a  atronger  liquor  than  the 
cider  either  of  Herefordshire  or  Devonshire  ;  the  con* 
sumption  of  it  within  the  country  is  very  large,  and 
BoiiiL  1-  F... nt  to  distant  parts.  Nature  has  been  so 
bountiful  in  furnishing  spontaneous  productions,  that 
leaa  attention  ia  paid  to  those  agricultural  pursuits 
witich  depend  on  skill  and  industnr  in  this  Ibao  in 
nuaqr  other  districts.  The  abundance  of  aatttval 
grass  ia  aodi,  that  tbe  farmers  do  not  fiad  it  neces- 
sary to  grow  a  crop  of  clover,  or  other  artMdal  grass, 
SQ  iiriiroraily  between  twf.i  corn  crops  as  necessary 
in  other  cuuntieii ;  ib  Uic  piat;ucu  ot  I^Uowing,  or 
ot"  introducing  a  rotation  by  commencing  with  tur- 
nips, much  resorted  to.  NotwiUistandiag  this^  they 
grow  good  crops  of  corn,  and  in  the  hundred  of 
Tanaften  Pion  the  whiat  ia  of  the  vera  beat  oaalitjr. 
Bariij  b  not  cnllhatad  t«7  tatenifaMlj,  aa  the  ga< 
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iicral  use  of  cider  causes  but  little  consumption  of 
mall.    The  btar  crops  are  in  genera!  \Liy  good. 
Oatd  are  cultivated  ext«o»i?e)y,  but  :>CBrcei}'  equal 
the  demands  of  the  county,  and  the  ea.sy  iater- 
conne  with  Iieland  readi^^  rapplies  any  d^cienqr 
«hai  it  ooeui.  TIm  anil  it  Ww  ealoJated  for  im 
growth  of  flax,  and  a  large  proportion  of  that  uaed  in 
the  mnnufacturet  of  the  county  it  raised  within  it- 
It  if.  nnt  unusual  to  rent  land  for  half  a  year  whilst  a 
cropoi'  flax  is  grown  ;  after  which  it  is  taken  againby 
the  regular  occupant,  who  finiia  the  flax  to  be  an  ex- 
cellent preparative  for  wbeat,from  the  careful  weeding 
which  was  necessary  to  its  success.   The  rich  loaaijr 
•oUt  briDg  to  naturi^  the  iMtt  elm  timber.  0«mm 
ftitlien  wet*  ttitamj  aftirded  in  gvgat  ebaadanee, 
but  the  drainmg  and  inclosing  many  of  the  richest 
marshy  plains  has  rendered  these  capable  of  yielding 
more  profit  by  other  productions,  and  the  quantity 
of  feathers  is  much  diminished  of  late  years.  The 
landed  property  of  the  county  is  much  divided,  no 
one  proprietor  or  great  family  having  such  exten- 
sive pos-<ies»ions  as  to  give  a  preponderant  political  in- 
llaenoew  There  is  a  great  nnoher  of  jeooNn  who 
ahare  the  lands,  many  of  whom  maiptain  the  homely 
independence  of  the  past  generations. 

The  mineral  products  of  this  county  arc  valuable. 
The  hills  of  Mendip  Mi])p!v  wirli  il-  tin  ir  viritiiiy, 
the  cities  of  Bath  axid  W  elli-,  and  the  towns  of  l-rutiie 
and  Sbcpton  Mallet.  The  other  parts  of  the  county 
use  the  coals  of  Newport,  which  are  brought  by  sea 
to  Bridgewater.  Lead,  of  a  quality  superior  to  that 
of  Derbyebii«»  is  nieed  in  Mend^and  oo  the  Ched- 
dar'btfii.  Odendne  it  exteniiv^  |induoed,  and 
utippiles  the  brass  manufacturers  of  Bristol.  Copper 
is  found  near  Stowey.  Manganese,  bole,  and  red 
o<'hre,  are  among  the  other  products  of  Mendip. 

Nearly  tiio  whoJe  of  Somersetshire  is  a  inanufac- 
tnrlng  country.  Cloths  of  .S|)antsh  and  Saxon  wool 
are  mede  eateosively  at  Frorae,  Sheptoo  Mallet,  and 
their  vidldty.  Some  woollen  goods,  of  a  middle 
qwditft  ere  produced  at  ilmiiuter*  Cliaid»  TMmten, 
and  Wellington ;  and  aome  of  a  eaenerfchid  at  We« 
vel  =  c  rnl  e,  Milvarton,  Watchel,  and  other  places, 
'i'he  linen  goods  are  chiefly  dowlas,  tickeos,  and  sail- 
doth ;  these  are  mostly  made  at  Yeovil,  Crewlcemc. 
Montacate,  and  Morlock.  There  are  nlk-miUa  et 
Bniteii  «ad  TamiOB.  Olovca  me  esteaiivtljr  i 
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at  Yeovil.  Of  late,  the  wove-lace  manufacturers 
from  Nottingham  hav6  found  secure  asylums  at  Chardi 
from  the  insanity  of  the  Luddites,  and  carry  on  there 
large  manufactories.  Near  Wells  are  establisbmeou 
for  maltinff  fine  pfeper ;  and  in  the  vicinity  of  Brittol 
^  glaw  aoaiw  produce  a  large  quantity  of  vaJaaMe 


The  fbrrign  commerce  ef  Somereetahjre  passes 
rli:(  f!y  through  Bristol,  which  is  the  mart  for  such 
good*  as  are  required  in  distant  countries.  Some  of 
the  woollen  goodt;  whlc  li  iri-  nianiiric'  Lircd  at  Taun- 
ton and  WeUingtoo  are  shipped  from  Exeter-  The 
fiv  neater  portion  of  the  producU(Hu.of  the  county 
wnitkamtmtt  dcetined  to  anppiy  the-denand  for  in- 
Tho  cattle,  batter,  end  ebi 


are  diiefly  aeal  to  London,  and,  in  time  of  war.  to 
Portsmonth  and  Plymouth.  The  linen  and  woollen 
goods  are  distributed  through  the  western  ai  J  ^Vchh 
counties,  and,  in  general,  arc  designed  more  for  the 
home  than  for  foreign  markets. 

The  titles  derived  from  this  county  arc — Dukes  of  I 
Somerset  and  Wellington  ;  Marquise*  of  Lansdowne 
and  Bath ;  Earla  of  Bridgewater,  Peolett*  Briatol, 
and  Hdieater;  Biaram  Mendip  add  01aMonbu»)r. 

The  county  returns  two  members  to  the  Houtie  of  McKttn/ 
Commons,  and  two  from  each  of  the  following  places:  PtdaMO. 
Bath,  WellK,  Taunton,  Bridgewater,  Ilchester,  Mine* 
head,  and  Milboro  Port ;  besides  two  for  the  city  of 
Briiito!,  which  is  partly  in  this  county,  and  partly  in 
Gioucestershire,  but  retains  an  independent  jariadio* 
tion  as  a  county  of  itself. 

Ucheiter,  fton  thedeotioMbeiM  held  thwe,  ad 
the  gaol  and  comity  eonit,  ia  onnlly  conridereJ  the 
county  town,  although  the  assiitei*  in  tlu  pring  are 
held  at  'i'aurton,  and  in  the  sutnn.tr  at  Wells  and 
Bridgewater  alternately. 

'Ilie  principal  towns  and  tJieir  population  are, 
Bath,  .Sfi,Sll  ;  Taunton,  85S4;  Bridgewater, 
Wells,  5888;  Sbepton  Mallet,  50S1 ;  Yeovil,  4655; 
Wellii^tob,4170i  Frame,  1S,411;  Crewkcrae,S49is 
Bedminster,  7979 1  North  Petherte«,  ]XI91«  W«d> 
more,  S079. 

See  Beautiet  of  England  and  M  '  i  V  t.  Toulmin's 
Taunton.  Bellingaleys  Af^kuUurt  aj  S^mertet,  and 
Warner's  Baih.  (w.  w.) 

.   SOUTH  WALES,  New.   See  WALES.  New 
Sooth. 
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Tm:  Article  Spain,  in  the  Enct/clopa-d'ta,  contains  a 
full  view  of  the  liistory  of  that  country  from  the  earliest 
periods  down  to  the  expulsion  of  the  armies  of  Buo- 
neparteby  LordWetliagton.  Itaiiooontainssomede* 
scriptive  end  atatiltfaal  dataill.  drawn  chiefly  from  the 
work  of  M.  Laborde.  We  shall  here  endeavour  to  sup- 
ply wliat  a[ipears  to  us  wanting  in  the  article  referred 
to,  as  well  as  to  exiiibit  a  view  of  the  more  recent 
history  of  this  interesting  and  unfortunate  country. 


IN.. 

a 

and  of  its  internal  condition  up  to  the  date  of  llB 
vuion  by  the  army  of  Louis  XVIIL  In  April  I898« 

« 

L  Spain  aoagr  be  comidered  as  composed  of  a  seriee  m^Bri 
of  mountaiB  tevraeei,  wliicb,  projecting  successively  sm*' 
their  rugged  edges  towards  the  south,  present  a  ^P*^ 
flight  of  gigantic  8tcp*  from  the  Pvrenees  to  the 
Mediterrani.ui  •    From  the  Kock  of  Lisbon  to  Cape 
Creus,  it  itretdies  through  a  line  of  216|  leagaega. 


•  Wibon,  Hutory  of  Mmmltimh  Vol.  IL  p.  US. 
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■WMuriiig  1  if  I 40*  of  loogitwle.  The  dffcvnc* 
«f  Utitade  between  C«p«  Oiic|ml,  llMmM  nittlww, 
tmA  the  ulet  iuljoiniiif>  Tumt  the  Mtt  MiHlwin 
pejnl  of  Spain,  is  7"  46'  10'. 

The  chains  ol  mountains  which  tcrtninite  aod  d  - 
vidc  ihc-  great  plains  of  the  penintulu,  are  branches 
ot  tile  immense  rid^c  that,  Irum  the  most  elevated 
part  of  Tariarjr,  ruot  acroM  A»ia  and  Europe,  peoe- 
tntlea  into  the  aouih  of  France,  by  SwiUcrland,  and, 
mtmiag  Sptin  in  ibe  diraetkn  of  the  valJera  of  Roiw 
ctf  aod  Butiti*  MpmM  Mafim  IWm  uuipiliicM  j 
Bken  tnm  A'Jaiva;  llw  h^ghlaade  of  Banao  team 
tiM  pMim  of  OM  Castltle :  and  Astariai  rraa  tbe 
kingdom  of  Tin;  it  then  crosses  GuIIcih,  and  dipt 
into  ihe  oclmu  ai  the  Cape*  (Jrtegnl  and  Fini*terre.  • 
The  FyrencCd  are  lateral  ramiticationn  of  this  great 
tniok,  which  run  east  and  weat,  on  the  eaitern  aide 
of  Spain,  aod  take  a  rtoutJi-ireet  ood  MNtfa>if«it  di- 
fMtfaMioaihaoaiifiDea«rAiagoaaiid  NamrNb  Hie 
occwBtowd  noM  of  iImm  nmMakm  praaeota,  to- 
ward* the  pentoiula,  tbe  convex  aide  of  a  apherical 
legnunt,  which,  like  a  ibidd  with  iu  boaa  to  the 
aoath,  round.s  iik  edgcK  near  the  Atlantic  and  the 
Mediterranean,  and  reari  iIm:  highest  part  of  ita 
curve  on  tbe  Sponiah  territory,  between  the  springs 
of  the  river*  Cinca  and  Ara.    Thtt  emioence,  cailtsd 
MoMi  Pfrdn  by  the  French,  ia  known,  in  Aragou, 
by  tbe  oppeUauon  of  Tica  Soraroi,  aUudiog  to  its 
dureo  peui»,  distinedjr  aeon  from  Zongooa,  of  «hidb 
the  highest,  according  to  the  French  naturalist,  Ra- 
nond,  who  examined  it  in  1803,  rises  4114  Spanish 
yards  above  the  level  of  the  sea.    The  line  of  per- 
petual congalation  ia  iberc  at  the  iietgtit  of  'i<^2^ 
yarda.   Till  this  meaaurement  by  Ramood,  the  peak 
'of  Coa%(i^  00  tbe  Frooch  coolinea  of  Catalonia,  bod 
booB  deoaad  tbo  liighnt  point  of  the  Pyrraooi*  It 

k.  hewerar,  on^  9SM  iiMt  oboae  the  OM.  t 

In  tbe  mlBor  bnuiehoa  which  atrihe  olF  from  the 

Pjrrenees  in  a  south  riirrrrjon,  without  forrninp^  n  part 
of  the  great  st'conJ  irv  chains,  whicli  we  sJi  ill  pre- 
sently describe,  tli  Tc  are  some  mount n.ns  too  re- 
markable to  be  Mi  uaootioed.  Such  arc,  the  Mon- 
••ein,  on  tbe  coort  of  Catalon^,  near  the  town  of 
Arena,  and  the  w^l  known  Monscrrat,  which  rises, 


OB  tlM  Hune  cooat,  to  the  height  of  14V9  jirdaolwvo 
the  OMi— such  the  Sierraa  of  RibagerHt 
Hoesca,  ood  Jac%  «bi«b  take  ihoir  ewiea  fVom  tbe 
principal  oftfet  (s  tbcfa*  oeighbourfiaed  i— «ucb,  final> 

I;,',  t^Jl)-.e  nHmerous  fpurs  of  itie  great  ridge  which 
run  into  Navarre,  whoac  various  appellations  would 
only  tend  to  conlusc  the  rcjKler.  The  most  remark- 
able object,  among  these  hills,  ia  the  Higa  de  Mon- 
re<U,  probably  so  called  IVom  tiie  fancied  meniblance 
of  its  highest  rock  to  a  fig  (H^,  or  Higo).  It 
Mads  about  three  leagues  to  Uie  OOM  of  Poai|ilooat 
M  the  bigb  laod  which  divUM  the  wateio  of  the 
rivers  Arga  and  Aragoo. 

Of'fJir.-  main  ridgu*  which  run  across  the  peninsu- 
la, tlwi  which  rises  to  the  west  ol  the  source  ot  tbe 
Ehro  was  called  Idubeda  by  the  Romans,  and  form- 
ed tbe  limits  of  the  ancient  Celtiberia.  in  its  course 
leorotdi  tbe  Medilonanean,  tbe  natives,  according 
IV  «  goaowd  eiiotOBi,diatiogttiab  the  forioaa  poft40iii» ' 
or  ipfnt  ]iako  of  tlio  ehahi,  fay  the  oppduttioa  of 
Sierrwt,  oddio^  the  name  of  some  town  or  notable 
height  in  their  vicinity.  Such  are  the  Siorru  de 
Oc  I.  o!  Urbi6n  (tbe  Diitert'ue  of  the  middle  ages}* 
oi  AluLicayo  (Mont  Cnunus),  of  Molina,  Albarracin, 
and  Cucnca.  Port  of  this  chain  forms  tbe  limits  <^ 
Aragoa  aad  Castillo ;  it  then  penetrates  into  Valen* 
cia,  MQreia,  and  Granada,  and  ends  in  tbe  Capea 
OnpOM  fTeaobriiMB),  Maitia^  Moa^t  oed  Goto. 
The  amoll  town  of  AleoMo,  In  tbe  provtnce  of 
Soria,  stands  on  this  chain  at  tbe  bci;;ht  of  i  is6 
yards  above  the  sea.  Ita  mean  elevatioif,  on  tbu 
111  betwoHi  MoUae  end  Terafitin  Aiagga,  io  IMO 

yards. 

It  is  this  chain,  which  Antillon  calls  tbe  Iberian, 
that,  by  its  direction  from  its  on'gin  to  the  beighta 
of  MoDcayo,  drives  tbe  Ebro  to  tiie  eut,  oad  ftode 
the  DiMie  towaidi  (he  «cit«  The  Uoom  pmceeds. 
however,  to  the  aouth  till  it  eonta  to  Ahoasiin, 
where  the  great  ridge,  forming  an  elbow  to  the  south 
aoulb-wesi,  forces  Uie  stream  into  its  westerly  l)e>.i. 
Farther  south,  near  the  saurcea  of  tbe  amall  rtvLi^ 
Xal6n  and  Taj  una,  the  Iberiea  ridge,  bearing  tbe 
oame  of  Sierra  MinistrOi  dividlt  the 
the  Togus  and  the  Ebro. 


•  EUnitutos  de  la  Gco^rafia  AtlronSmka,  Natural  y  PolUka  de  Espeuia,  por  Don  Isidore  de  Antillon. 
Madrid,  18^8.  This  ia  a  book  of  great  meriu  Its  author,  whose  premature  death,  while  representing  his 
native  kingdom  of  Aragon  in  the  second  Cortes  at  Cadiz,  is  lamented  by  his  numerous  friends,  as  well  as  by 
all  who,  knowing  hn  worth  and  talents,  can  appreciate  the  loss  which  his  country  sustained  by  that  event, 
•pared  himself  no  trouble  in  the  collection  of  materials  for  this  elenantarj  book,  which  he  wrote  for  the  use 
of  bis  pupils  at  tbe  Royal  College  of  Nobles,  at  .Madrid.    BciMw  dw  esteaiive  local  knowledge  he  had  ac- 


quiied  in  hk  tntdt  Ihioiwb  Smui,  theoo  Gugnphieai  Skmemlt  ooatilii  •  gieet  deel  of  inforoaUoo  derifed 
mm  the  mpublbbed  worn  of  ether  adentiflc  Sponuwda.  Such  la  the  Rimyo  ie  ma  iampcion  fitica  it 
E$p(uta,  por  Don  Joaef  roruUL-,  [iriuted  in  1803,  but  wbkh  had  not  cotnc  into  circulation  in  INOS  Antil- 
lon professes  himself  indt 'it' d  to  Lornide  for  his  description  of  the  Spanish  mountains,  as  we  ari?  to  hiui  tar 
our  goo^Tuiilnciil  iicLoutit  u;'  thit  country,  and  some  valuiiblt-  I'acts  r<;;iiti:jg  to  its  statiiiirs. 

t  The  divisory  line,  between  Speie  aod  FVancc,  formed  by  tbe  Pyrenees,  extends  from  Cape  Higuer,  on 
the  Atlantic  no«t  VvmUmtIa,  te  Cipe  Oervhm,  aoiih  of  Cope  Cieui^  on  the  UediteiiiMU*  thfeogh  e 
'ifeoeofgileeiaM. 

t  Cope  Pirioo  d«ti«M  ite  aaae  fieoi  the  no  kgooo  {Pak$)  adSod  AlboDSra,  from  which  one  of  the  French 
ManhoM  derived  bis  tide.   Tt  comnrnnicoloo  with  the  an  bjr  an  opening,  which  is  eeailj  chiaed.^  The  Ai- 


bmftra  b  valuable  for  tbe  great  quantities  of 
Cope  itaelf  was  called  Seamrmmm,  ' 

TOI.  Tl>  PART  U. 


nalleta  and  jobn-dorie^  thilt  aboHMl  in  it  The 
Ibh  fiMrhi*  eUnd  of  nMlwNl*eD  th«t  coiil. 
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The  firttpoiot  where  this  grcut  ridgt  splits  into 
'  llw  viuc  coaiiu  which  low  tlieintelvet  in  Um  Me> 
iiHlWIM,ittO  the  north  of  Aibamwio,  in  Aragon. 
Of  tiMM  hiMmlMi  dM  lurt  reoMrktble  ii  that  which, 
emtfliring  the  provinee  of  Vakada,  ia  again  Miiidivid* 
ed  into  tlie  tmaiter  rfdgea  which  tanmnate  at  FelH«- 
cola  and  Capo  Oropeia.  The  waters  ifint  desci  ad 
from  iheie  height*,  to  the  north,  mix  ImmJj  tfic 
Ebro,  while  tlic  Turia  imd  the  Mijarci*  arc  awcllt- d 
by  iboae  which  flow  from  tlie  southern  declivities. 
Oo  dw  branch  airetcliing  towards  Peuiscoln,  and  in 
tha  UBiia  of  AragoOf  riaaa  the  Muela  da  Araa,  *  • 
ctaicaliDoaotab,  deprived  ofitt apes;  vdioaelopii 
an  exteosire  plain  corered  with  luxuriant  paalnref 
and  surrounded  by  fearful  precipices,  at  tlie  elera- 
tion  of  15G2  Spanish  yards  ahovc  the  nea.  This  is 
one  of  the  highest  spots  in  the  peninsula ;  the  Tagiu, 
the  Xucar,  and  the  Gabriel,  take  their  rise  among 
tbeaa  mountains,  and  divide  the  waters  which  flow 
flmn  dieir  sides,  between  the  Aikotic  and  the  Medt- 
tanamean.  N  umeroua  flock*  of  aheap,  both  itineiaiit 
and  atalloiuH-y,  find,  in  tlw  mHeyw  IbraMd  by  daa 
cbaio,  the  most  abundant  summer  postures. 

From  Albarracln,  this  chain  strikes  into  the  terri* 
tory  of  Cat. :  c  i  in  a  ilircctiun  nearly  north  and  south. 
It  ttiea  send!)  otf  u  branch  to  the  ca^*kouth-east,  on 
which  the  Collado  do  la  Plata,  or  Silver  Hill,  rises 
lf9B  yards  above  the  aea*  It  contains  a  quicksilver 
nine,  which  was  wavkad  •  few  years  ago,  at  the  dis* 
uoce  of  foor  leagUM  waet  of  Tenw.  Vnm  the 
neighbourhood  of  dria  town  tho  Sierra  de  Eapadte 
ruu«,  like  an  unbroken  bulwark,  to  the  sea  near 
Murviedro,  in  a  directidn  between  south-east  and 
north-west.  Tiic  rupijednesB  of  the  hills,  the  terrific 
depth  ot  the  precipice*,  and  the  intricacy  of  the 
mountain  passes,  overhung  with  perpeitdicular  rocks 
of  black  mwWe,  are  described  in  ^v^nug  ootoina  by 
•  die  gnat  Spanidi  botanist,  Cavaouieit  wnioae  aeeomk 
of  aaeientific  tour  in  these  highUmds  of  his  ttativio 
nrovlnce,  Valencia,  h  quoted  by  Antillon.  The 
rico,  which  is  considered  the  most  eleTatcd  point  in 
these  mountains,  rises  ISO;!  yards  above  the  sea. 
Its  latitude  has  been  determined  by  accurate  obser- 
vations to  be  S9^  Sr  Sb".  iu  longitude  5^  0'  Uti' 
cast  of  the  meridian  of  Madrid. 

Near  tbe  Mucee  of  the  Twi«i  tiM  Ibeiian  ridge 
aattds  eif  aHdiae  bnndi  wbin,  atidcknig  in  alneet 
a  southern  direction,  separates  La  Manclia  from  the 
province  of  Murcia,  to  the  west  of  the  town  of  Al- 
bac^te,  and  rises  into  the  lofty  mountains  of  Alcar.iz 
and  Scf^Ara  (the  ancient  Oromtdm),  dividing  tho  wb> 
taia  hetsneen  the  ChMdalqiiivir  aad  die  SSgita,  die 


two  main  &U earns  which  severally  and  finally  convey  tfm 
them  to  the  ocean  and  the  Meditemaean.  f  Qne*'*^V^ 
of  the  two  great  limbs  which  teminate  the  Iberiaa 
ridge  run*  loto  the  sea  at  the  Cape  Carvlfla;  tk» 
odier,  beading  to  the  aemh,  skirts  the  kbgdom  of 
Granada,  and  disappear*  at  the  Cape  Gala.  To  tho 
latter  belongs  the  mountain  called  Cabeio  %  de  Ma- 
ria, between  Carto>;ena  and  Cape  Gata,  one  leaguo 
■'.  t  t  of  the  town  tif  \'era  on  ilic  cuost  of  Valencia. 
It  rises  ±i61  yards  above  the  sea,  and  has  its  sum- 
mit covered  with  mow  during  on^half  of  the  year. 

Smaller  branches  of  this  chain  pniject  befewecn  tht 
T6ria  and  the  Gabriel,  whiflfa  ioaeaitaelf  intlie  Xuear 
ai  Cofieatea.  A  ridge  runs  between  the  last  mentiooo 
ed  river  and  the  Alcoy,  another  stream,  which  flows 
into  the  sea  near  ('j:i  ii  i.  ,\  niioor  chain  separates 
the  Alcoy  and  the  luouLU  ui  i.ic  Segura.  The  pro- 
vince of  Valencia  is,  in  tact,  divided  by  mountains 
into  most  fertile  stripes,  watered  by  numerous  streams, 
and  enjoying  every  blessing  which  nature  granu  to 
tte  nwat  fiMrovrad  ctiaaiat  Tbo  auMaiaiDa  on  tba 
right  of  dM  Xdear,  tnm  CoAeMw  to  tlw  see,  bear 
the  two  appellations  of  Cortes  de  Pallig  and  Mill^rcs, 
each  applying  to  a  different  portion  of  the  ridge. 
To  the  Im  of  the  saose  river,  the  mountains  are 
known  by  the  names  of  Torres  and  Dos  Aguat* 
which  they  chanj^c  for  that  of  Monte  Cabnll6Q  when 
they  penetrate  into  Videacia  from  the  profiaon  of 
Cufinsa.  The  rodt  oo  which  the  castle  of  Monaer 
rata  ataodi^  near  the  sea-Shan^  flat  laiyiei  west  of 
iIm  lake  iUlwf 6ra,  may  l>c  eeoffdered  as  belonging 
to  this  ridge.  The  cattle  is  31.'!  yards  above  the 
sea.  From  the  mountains  of  Millares,  to  the  right 
ot  the  Xucar,  another  ramification  projects  between 
the  provinces  of  kl  urcia  and  Valencia.  Before  reach- 
ing  Villena  it  benda  towards  the  sea,  on  the  left  af 
the  Alcoy,  where  it  is  known  by  the  name  of  Skua 
de  Mari6la.  The  number,  purity,  and  copioosasiS 
ot  dM  atniBH^  whieb  ai«  fed  by  these  hills,  render 
them  die  matn  aonrce  of  wealth  and  comfort  to  the 
neighbouring  ti  uiiiry.  The  highest  summit  of  this 
ridge  m  called  MoiitjabrLT.  Another  arm  stretches 
from  Villena,  in  which  we  find  the  Sierra  de  Viir, 
the  rock  of  Xix6na,  the  mountain  of  Aytina,  and 
the  pyramidical  mountain  of  Mongu,  near  the  Capee 
San  Antonio  and  Martin.  Tha  umger  dotatioa  of 
aao«r  on  ita  top  nakea  CavniBaa  balieva  that  it  sar- 
passes  Moncabr^r  in  height,  especially  as  the  latter 
IS  at  a  greater  distance  from  the  sea.  The  southern- 
most part  of  tho  cl>;!iij,  uhicb  strikes  oif  ;ii  \  ilitn.:, 
•ends  out  iu  waters  to  sm  dl  the  atream  of  the  S^ura. 

Befim  we  pniaead  10  die  Mil  aMin  imndi  flitha 


•  *  The  ineolated  rocka  which,  rising  above  the  ridges,  terminotc  in  a  plain,  are  iHwhuidiiail  hi  ^agoa 

and  Valeocifl,  where  they  abound,  by  the  appellation  of  muelas  (grinders). 

f  The  Turia,  though  a  considerable  river  during  part  of  its  course,  ia  so  drsmr  J  bv  i mal,  of  irrigatioo. 
that  it  is  reduced  to  a  poor  stream  when  it  enters  the  sea.  Cavanillea  gives  a  very  interesting  description 
of  that  river,  the  constant  theme  of  the  Valcncian  poets.  The  Spanish  naturalist  repreaentk  the  Tdria,  in 
tie  atren^tb,  as  opening  a  way  between  the  two  ridges  which  decide  tlie  course  of  its  walan^  mid  prmently 
**  «ig<agmg  into  such  fearful  chasms,  tliat,  near  the  village  of  CSmUIb,  It  rushee  through  a  dwaaat  60O  feci 
deep,  udnaeaaore  than  00  in  breadth,  irindipg,infaitricatecurye^««ar  ahad  harder  uaacammaammtbla.* 

t  The  maieiiline  teradnation  in  o  it  aoractiraes  oaed  in  Spanish  aa  an  angmantadve.  Meontaui  heada  are 
gmerally  called  Cabezos,  instead  of  (  nh!  t  ih  On,  of"  tht:  beauties  of  the  Provencal  rrn-istci!  in  this  power 
of  varying  the  gender  of  nouns  according  to  the  colouring  which  the  writer  wiabed  to  give  to  his  picniref. 
fUe  Sisinondl  LUtnbm  du  MSidi,  Vol.  L 
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therto  porraed  tn  detail.  Thit  would  hardlj  be  ne- 
cestary  if  we  poMeued  more  acctimte  maps  of  Spam 
than  are  to  be  found  e»cn  in  tli.it  i  i  ,ir  tr\  •  In  the 
abcence,  howewr,  of  n  graphic  roji resent aiion,  the 
course  of  the  nvcrg  will  aaffidenily  indicate  the 

frcat  rallcjr  formed  bj  thia  cbain.  and  whioh  might 
B  noned  the  ToRejr  of  tbo  EbrOi  lltakirta  nay  be 
Mm4  0  ItBO  poMiny  Ofcr  tho  loiirces  of  the  mmII* 
or  •Craunt  to  the  aontli  of  ttw  Ebro,  firtt,  aa  fhp  n 
Albarracin;  then,  in  a  flirt  liiri  nearly  vest  an  J 
eaat,  to  the  Cape  Orop6?B.  1  /n-  latter  part  of  the 
chnin  bears  the  nami-s  oi  '-i  rnss  de  (Judar  and 
Pei'mgolusa.  AH  the  rirers  to  the  north  of  thi«  ridge 
flow  ioto  the  Ebro.  From  Albarracin  to  Cape  Gata 
tfio  wMen  are  aent  off,  by  the  other  broneb,  to  the 
MMbetmbean  from  the  eact  declifityi  umI  nooi  tfao 
western,  to  tbo  Tagua,  tho  Gooditeo,  «nd  tbo  Ow- 
dilqulrtr,  wh?eli  eonvey  ifiefli  to  tbe  ocean. 

A  map  of  Spain  tinisf  he  imperfect  indeed  whlcJi 
docs  not  mark  ihf  great  rid;^e  wliost-  summitii  di- 
Tide  the  waters  briwi'cn  the  Diicro  nnd  the  Tagus. 
It  grows  out  of  the  Iberian  cliain,  not  far  from  the 
source*  of  the  Xa)6n  and  tho  Tajiiua,-]-  to  the  south 
oT  the  city  of  S6ri«,  and  the  alto  of  tho  ancient  No* 
taiBtia.  Whefo  it  divMet  tho  prafiaco  of  Chiodo* 
llsiM  fba  that  of  S6rio,  it  ia  eaUed  Sierra  de  Par6. 
dee,  and  Altos  de  Baraona.  On  one  of  the  hills, 
north  of  Bigu6nzj,  rises  the  Ilcnarcs,  which  gives 
it*  name  to  the  ancifnt  Complutum,  now  the  teat  of 
a  Spanish  ITnivcrsity.  Near  the  source  of  the  Lt>- 
s6ya,  a  rivulet  whicii  runs  into  the  Xar&ma,  these 
BOUDtains  are  cnlled  Somasierra,  till,  moro  lo  the 


weat^  tluy  hoar  thenacne  oTGoadarrdaM ;  an  appoi' 
tatfoB  wnidh  they  prHOrve  thttwgtiont  tlw  Xvn^ 

coune  in  which  they  skirt  the  provltu  es  of  Si  i:<ivia, 
A'»jla,  Guudalnxnra,  and  >T;idrid.  The  Puerto  de 
Navacernida,  the  hi^'hcst  point  on  the  road  from  Ma- 
drid to  the  t^ummtr  |»alacf  of  San  Ildefonsu,  is  2S0^ 
yards  above  the  sea.  The  descent  to  Ibe  royal  resi< 
deoce  is  excessively  rapid,  the  difference  of  ele?atkm 
these  tiro  pohita  behg  8l6  ywdt  io  Am 
\  of  About  three  ieagueoi 
lYie  motmtanw  oT  Citadamma  are  a  very  Mrihiof 

ri'ijrrt  'i I  n  fcer.  from  the  iieijjhhourhood  of  Ma- 
drai,  uii  tlie  road  to  Old  Custillu,  'I'Iil-v  principally 
consist,  Bccordinj:  to  Mr  Towniiend,  of  naked,  frac- 
tured granite  rocks,  heaped  up  together,  and  adom- 
od  007  towards  bases  with  .single  evergreen 
OBk%  whBe  the  opper  parts  are  bleak,  drearjr»  and 
birroo,  ptoanting  flnfaitic  promiaaoeca,  and  lo 
anaoy  placoa  covetodwith  porpotnal  snow. 

Thii  chah,  b  ila  coono  lowafdi  Portugal,  where 
II  aodt  in  tbo  Book  of  Uiboii«  «!•«•  into 


WtfaUU  ootioe  that  ofPeSa. 
Ifaai  bMwoan  tho  MMieea  of  the  Braama  and  the  Lo. 

aoya,  38M  yards  above  tho  sea ;  the  Puerto  del  I'ico, 
in  the  province  ©f  Salamanca  ;  the  Peni  de  Francia, 
and  Sierra  de  Gata,  on  the  northern  limits  of  Spanish 
li^xtreoiadura.  In  I'urtugal,  this  chain  takes  tii* 
name  of  .Sierra  de  Ketciha  (Afoas  Herminiut),  and 
terninatet  under  the  well  known  appoNatiea  itf  Cin^ 
tra.  The  Siena  do  EMclha  nuts  between  tho  Mob. 
d%o  ond  Cooam  fin  »  apooe  of  twdro  leagues,  wh  ere 
ft!  aiBiiHlt  oopanda  into  a  plain  three  leagues  in 
length,  and  one  in  breadth,  containing  three  lakes, 
fed  by  tl>e  snow  which  covers  Uiat  elevated  ^ot 
from  October  till  June.  Froaa  OOO  of  ihOM  flfcwtho 
Monddgo  takes  ita  source. 
Our  iimiu  compel  oa  to  omit  Antilloo's  accurate 


_  MripiiBo  of  tho  nnor  braBofaoi 
nearly  ooroi  and  aoolb  Aoei  tiio 


)id|0|  wbich  that  vmter  conceives  to  end  in  Cape 
Ffnnterre.  They  may  be  traced  from  the  opposite 
rn>srsc  of  the  rivers  which  flow  either  into  the  Duero 
and  the  Miiio,  +  or  into  the  ocpan,onthc  wesieni  coast 

of  G.nhri.l. 

Almo«t  parallel  to  tho  tnountainti  of  Guadarrama,  Chain  of  ih« 
n-c  find  the  ridge  which  divider  the  waters  between '''■so*  and 
the  Tagoa  and  tho  OiMdiano.    Tho  iw  of  thja"**^"***- 
braoch  ont  qf  the  Iboriao  diaio  wonid  hardly  bo"^ 
poxeptible,  but  for  the  separation  of  the  watera, 
which  begins  in  the  vicinity  of  Hu^te,  »outh  of  Cuen. 
ca.    The  graiiaal  elevation  ol"  the  ground  from  Ta- 
ranc6n  to  Ten»ble(]ue,  in  the  province  of  Toledo, 
mi.se«  the  latter  tovcn  7-10  yards  above  the  sea. 
Holder  hiilt  appear  at  Madrilejos ;  and  the  town  of 
Cutisuegra  has  an  elevation  of  769  yards.  Proceediog 
a  abort  dkiaoco  to  the  aooth'weat,  tho  Sierra  do  Ydt 
VOBOS  eiaariyibowa  fho  diroclloo  of  the  ridge,  which 
is  soon  after  known  by  the  name  of  Guadalupe 
(Montea  Carpetani)  I  it  then  runs  between  I  ruxllto 
and  M^rida,  under  the  name  of  Sierra  do  Marchiil, 
penetrates  into  Portugal  by  Castel  d«  Vide  and  For* 
toale^re,  is  .iccn  to  the  west  of  Elvaa  and  Eslremb^  • 
and  desceoda  to  Capo  Espich^  having  Bcjja  and  8o> 
tdbal  to  the  aoatb,  E^t on  and  tho  mootb  of  the  To* 
gua  10  Ibe  north. 

Tho  third  great  branch  of  the  Iberian  lidgo  fa  the  Ridge  of  tb» 
Sierra  Mor6na  (Motitc  V?";  '        u'ndi  rl\ides  ibeCuadiiaa 
waters  between  the  (iuudiaikii  uini  the  Gudd  Jqnivtr.^^J^** 
It  begins  in  the  vicinity  of  Alcar^,  near  the  eastern 
limiu  of  the  province  of  La  Mancha,  issuing  frota 
that  spur  of  the  Iberian  chain  which  terminate  in 
Capo  FMos,  and,  trending  in  a  direction 
and  aovth-west,  with  La  Mancba,  Spanish 
dura,  to  the  north,  and  Jadn*  Cordoba,  Seville,  and 
Algarve  (Portugal),  to  tto  aomh,  ooda  in  the  ocean 
■I  Capo  SI  Vioeoot.  Hw  pai 


*  The  map  which  AotSlon  conitracted  for  hia  wo(k>  though  opoo  a  very  loiaU  aoale,  ia  the  i 
ia  oaiatoooo ;  and  wo  would  atcoogly  twoaHoaod  it  to  the  attontMU  of  tboao  wbo  devote  their  iodmtiy  aad 

talents  to  the  important  department  of  geography, 
f  The  division  of  the  waters  occasioned  by  this  ridge  begins  at  thete  Mm  tlawit,  the  Xaldo  flowing  into 

4ie  Ebro,  the  Tajiina,  through  the  Xarama.  into  the  I'ngur 

X  Wc  have  preferred  the  Kpaniish  appeitations  of  these  rivers  in  a  description  of  &)aai.  They,  in  fact,  dif* 
fer  very  little  from  the  Portuguese  names.  Mifio  ond  .Minho  express  the  same  aWMi^ ibo PNl^tMi  b^ 

iqg  exactly  similar  to  the  Spanish  a.  Both  are  signs  of  the  gn  of  the  Italiaaa.  . 
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Rey,  where  the  road  from  Madrid  to  Andalusia 
'  crosaes  these  mountains,  is  831  yards  above  the  sea. 
.  N««r  Coidobfl,  where  the  boU  akiru  of  the  JUisnlBf 
Mtrkmi  are  leeD,  within  a  abort  ^atinoe  to  tlie 

north,  like  a  sltrtjon  raisi  d  to  protect  t^c  ricli  ntitl  ex- 
tensive plains  watered  by  the  Giiad.ilfjuivlr,  the  ridge 
borrow!!  the  nameof  the  neiuhbourin^  c!t\ ,  (  hi  tin 
•outhern  limits  of  Extremadura,  and  to  the  north  of 
Seville,  it  iK  called  Sierra  de  Guadalcao£l.  The  chain 
now  bends  to  the  south-west,  forms  the  northern 
bonndary  of  the  Portuguese  province  of  Algarve,  and, 
ibrongh  tba  SInna  of  CoWeiiiKn  anA  MoiicUfM)» 
ooBMOla  fttelf  with  Cape  St  Vineent. 

The  brink  of  the  lost  mountain  pinin  fnxnri35  t!ic 
Gr«iMid««i:d  south  of  Spain  is  skirled  by  llic  ridge  oi  lirauii  l  i  mil 
Ronda,  whicli,  Rtriking  off  at  the  extremity  01  t\\c 
Iberian  chain,  is  successively  called  Sierra  de  Gadur, 
Sierra  Nevada,  Oermeja,  and  dc  Honda,  til)  itMib 
ia  various  points  of  the  coast,  but  roost  conspicuous* 
in  the  Kock  of  Gibraltar. 
Ptet  of  ^wmNevada  liMO  ibcNo  ibo  l>i^M 
fOBoei.  Accordifli^  to  tbe  goodietiic  leveniii^  per> 

formc<l  in         by  Don  Ramon  deRoxas  CIcmcnte, 
the  Cunibrc  dc  Mulhac6n  is  4254  yards  above  the 
sea ;  the  Piciicho  de  Veleta  4i         The  line  of  p«r- 
petual  congelation  is  found  in  these  mountains  at 
the  height  of  .'^305  yards. 
In  deacribiiic  the  principal  dwina  of  tbe  8|ioeiab 
wohtfo olreadj  mesttoDOiI Si9B  giwl 
wfaieb  water  tbe  mtenoodirtt  ohnaa,  tbe 
MttHo,  the  Ebro,  the  Duero,  tbe  T^goit  tbe  GiMdl»> 

na.  :ind  the  G uiidalquivir.  We  wtll  SOW  ideCt  ■  fow 
pMrticulars  relating  to  each. 

The  MiHij,  or  Minho  {Minius  or  licrnit),  rises  in 
Gaiicia,  in  the  district  of  Lugo,  from  a  beaotifol 
spring  called  Fuenle  Mina.    This  river  ia  dm 
«njy  to  Salvatiem,  two  leagve*  ibove  T117. 

TbeBbroriaH»Bcer  tieyMm,  out  of  so  copious* 
■pliay,  that  it  works  •  conMnOI  a  few  steps  from  its 
•oorce.  ^fktr  e  course  of  110  leagues,  it  flows  into 
the  Mediterranean  at  Alfaques.  From  the  bound- 
aries of  Navarre  to  the  sea,  the  Ebro  makes  a  pro- 
gress of  1  lii  1^  K  wiirds  the  south.  The  chief 
towns  on  this  stream  are  Logr^iio  and  Calahorra,  in 
thepvovlooe  of  Bioia;  Tud6la,  in  Navarre  ;  Zarago- 
ea*  uAnigOBi  lad  Tovtota,  ia  CMtlooio.  Itiaa 
oMartaae  ibr  Sjpebi  that  tUi  gnet  ri?er  pmeMi 
strong  obstacles  to  navigation,  both  in  its  course  and 
where  it  joins  the  sea.  Of  tbe  plans  which  have  been 
conceived,  and  partly  executed,'  to  obviate  these  im- 
pediments, wc  isliall  presently  have  an  occasion  to 
speak. 

Tbe  Duero,  or  Douro,  has  iu  source  to  the  ttorth 
of  tbe  city  of  Osma,  in  a  deep  lake,  at  itic  si 
of  tbait  pottioB  of  the  oeighboiinac  chain  ot 
tawi  wblefa  liaa  been  moBtioocdlyy  the  name  of 

Sierras  de  Urbi6n.  Its  course  is  at  first  towards  the 
south,  passing  bj  Garaj  and  Soria,  where  it  tunu  to 


ThiBbMi 


tbe  west,  continuing  ia  that  direcUon  lili  it  readies 
Mirwda.   From  this  town  to  Monoorvo  tbe  river^ 
fiJIo  Ofafai  into  a  aouth  diieoiioB.  It  laailjr  taltee* 
decMM  eons*  to  the  oeaao,  wbare  it  ende  aear 

Oporto,  havins  tiweiaed  a  distance  of  150  leagues- 
The  Duero  advances  10*  to  the  south  from  Annda 

i  :i  Ti;rt'.(jivlLii ,  fi'om  hence  to  Mirariilii  it  iriclin«40' 
to  die  north,  hn  mouth  lie«  S'S'  ^oucii  of  Mi- 
randa. This  river  is  navigable  up  to  the  tower  of 
Moocorvo,  a  space  of  thirty  leagues.  The  navua- 
tioo,  which  was  formerly  omtnicted  by  rapids^  us 
bean  expedited  throtub  the  esertion*  of  tbe  ftani* 
goeae  Company  of  A|to  Douro.  Soow  of  dwsnnallar 
streams  flowing  into  the  Duero,  rise  at  remarkable 
heights.  The  Adaja,  whicii  descend*  from  the  north- 
L  r  n  I;  pe  of  the  great  chain  between  the  Duero  sod 
the  Tagus,  is,  at  A'vila,  1271  yards  above  tbe  aea; 
the  Eresma,  when  it  flows  by  the  caslla  af  fligoiia, 
is  1 107  yards  above  the  same  level. 

We  have  mentioned  that  elevated  part  of  the  1^ 
dwio  between  the  Tagus  and  tfao  Gaadiaaa,  whidi  ^ 
takes  tbe  name  of  AliMmcfn,  and  die  truAcated 
mountain  ca'lcd  Miielu  de  San  J:::in.  An  inconsider- 
able spring,  Icnoniinated  Fie  Izqun.i  d>>,  is  the  source 
of  the  muje  iir  lagu.<.  In  its  course  through  the 
province  of  Lucnca  i(  h  considerably  augmcGtcd  by 
the  contributions  of  several  streams.  Bef:>re  its  wa» 
tors  reach  Aranju^,  they  surmount  the  rocky  edge 
of  its  native  mountain,  and,  dashing  upon  the  plain 
bcaeath,  sink  iato  a  pool  of  great  nepu,  called  Olla 
de  Borllqae.  The  Tagus,  now  running  placidly 
through  the  plains  of  Zorita  and  the  royal  garderj'^ 
of  Aranjuez,  at  tbe  elevation  of  (i'ilf  yards  aUove 
the  sea,  directs  its  course  to  Toledo,  passes  by  Tala- 
vera,  AidUitara,  Abrantes,  and  Santarem,  losing  it- 
Seif  itaaUjrill  the  sea,  near  Lisbon.  The  latitudes  of 
several  towns  oo  the  banks  of  tba  T^gos  chow  tbe 
mduai  taeUaatioB  of  its  stroaao  toward  tbe  eootb. 
It  amountt  to  iS*  6*  from  Trillo  to  Toledo,  to  6'  24' 
from  the  latter  city  to  Alciniara,  and  no  less  than 
1"  1'  40*  from  thence  to  the  capital  of  Portugal. 

The  river  Guadiana  is,  according  to  Antillon,  very  xi*  Ouadu. 
inaccurately  represented  in  the  Spanish  maps  of  Lo-n-v 
pes,  both  as  to  the  point  where  il  disappears,  and 
that  when),  emeiging  from  the  ground,  throMb 
which  iu  wateis  are  filteced^  h  renunes  itt  siqggiSli 
oonise  to  tbe  oceae. 

The  sources  of  the  Guadiana  have  been  ri  nclered 
classical  ground  by  the  pen  of  Cervantes.  Jiwy  <ire 
found  north  of  Alcaraz,  in  La  Mancho,  at  the  pools 
of  Ruidera,  well  known  to  the  admirers  of  Dm 
Quixote.  Tbe  course  of  the  river  is  first  to  the 
north-west,  for  eigbtiosgues.  It  is  tbeo  abeoibedbjT 
the  soil,  and  disqppian  for  seven  leagoes.  The  SM 
gatberiag  of  itt  walMi^  aikar  tlieir  sabtenaneoos  dis- 
persion, takes  place  near  Dejiniel.  The  apot  is 
called  Ojos  (Eyrs)  tic  Gnntlinnn.  The  stream  now 
proceeds  to  Ciudad  iicul,  the  head  town  of  tlie  pro* 


*  The  resdt  of  this,  and  several  other  measuremeots  executed  by  Mr  Clementc,  was  communicated  to 
Mr  AnUtlon,  who  has  sivoa  tbem  in  bis  week*  with  tbe  niiials  B*  C.  Hhmo  feiating  to  fiiena  Netada  buo 
IMI/ been  published  in  the  itoafo  dk  CM^  Vol.  XX  ^ 

t  this boniMtijeeaaawiNMatwwiifceBljvBinbBldtii  1799.  ' 

4 


Digitized  by  Google 


S  P 

*Tince  oFLi  Msncha,  to  Mfridn,  Badajuz,  M^rtola, 
in  Portuga],  and,  rc  ci)terinj»  the  SpaoUh  territory, 
Unninato  in  the  ooean  At  AjaBi4Nitc.  In  it*  cooiw 
!•  Ail  pdalb  Ihm  GnadMM  pMNi  OW  a  ipM«  of 


PopuUtioo 


AI  N. 

A  mb  rftkt  P^fKbahn  ffSpabt  im  1808. 


The  •bundance  of  pwtuirc  which  betniTi  die  hid- 
den course  orCuadiona  ii  the  oripin  of  a  boast  nften 
repeated  in  Muncha,  that  th«ir  river  has  to  broad 
abridge  an  tn  ulluw  thonsandi  of  cattle  lo  leed  upon 
it.  *  That  bridge  affords,  however,  but  a  dangeroua 
paatoni  atation;  for  the  country  being  cub^t  to 
sudden  iaondatioos,  both  flocks  and  shepherds  are 
not  ttnftuqiiwtly  in  the  mott  imminent  danger  of  be* 
ing  aweptairMr  by  the  waten.  The  stream  of  Uua- 
dkmi,  near  Villarta,  is  only  at  the  height  of  7 10  yards 
ahovi:  trir>  sea.  It  is  not  lUfVignU*  higher  thwHir- 

lOiA  la  I'ortugal. 

The  Ciuadalq  iiv  ir  1 1 1  uiiict  the  certre  of  ilie  plain 
which  lies  between  the  Sierra  Moreua  and  llto  chain 
of  Granada,  where  it  takes  its  source  to  the  north* 
cast  of  Ja6n.  The  chief  town*  on  ita  b«nka  m  Aa« 
diijar,  Cordoba,  Seville,  md  8m  Ltov  {TmfAm 
LliQ^ri).  AltbefoffyBMr  McagaMr.Mitliaroad 
frwi  tfadrid  t«  Granada,  tbe  GindalqaWfr  b  SOS 
yards  abotc  tLc  sea.f  The  Guadalquivir  is  navi* 
^ble  for  large  vcatelH  up  to  Seville ;  but  its  bed  be> 
in^-  con&tantly  raited  and  obttructcd  by  growing 
thaliows,  the  navigation  it  extremely  tediou«4 

U.  Oo  th*  Jtd^Mt  of  population,  tbe  data  which 
the  Spaniah  ggvenuMMBt  powewcd  tidbre  the  Franch 
Invasion  must  have  bwn  graatly  deficient  in  accu- 
racy. The  tutpiciona  of  tfl«  inhabitants,  conttantly 
alive  against  every  public  measure,  were  roused  into 
full  activity  by  the  dotniciliary  inquiries  which  took 
place  in  l7yS,  when  a  generdJ  ceiisiu  was  made.  It 
If,  therefore,  more  than  probable,  that  the  number 
of  inhabitantJ  considerably  exceeded  what  we  find  in 
(h«  ofiiciai  rmorta.  We  aubj|oia  the  Table  ^vUiibed 
by  Antillon  froni  doenmeDta  in  tbe  poHaaneo  of  the 
Commi«>ionerB  for  tbe  Encouragement  of  Trade  (Z7a* 
Utn:a  MercQHtil,  jf  Fomenio  de  Cmtrdo),  in  1803* 
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Province  of  Madrid  ^ 
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Gnadalaxlwa 

163 

743 

Cu^ca 

294,290 

945 

Sll 

Toledo 

370,641 

7S4 

Meeehe 

6S1 

886 

AvOe 

188,061 

215 

549 

Segovia 

164,007 

290 

566 

S6ria 

198,10- 

.581 

Burgos 

♦70.58>< 

734 

KxtriMi.idura 

4'J8,t93 

357 

Kingdom  of  Cordoba 

25'2,0'2S 

348 

724 

Ja£n 

2U6,807 

S68 

778 

Senile 

746,821 

7«2 

998 

Gfanada 

6<»,9C4 

805 

861 

Colonies  of  Sierra  Moreno 

e.ipfi 

108 

5? 

Kingdom  of  Miircia 

S88,226 

659 

£88 

Arngon 

fi  5  7, 

58t 

V'ulencia 

l'rinci|mlity  of  Catalonia 

HS8,8I.^ 

1003 

8.5(> 

Island  of  Majorca 

140,6f>f) 

1  12 

1S56 

M  inorca 

30 

1550 

Ibiaa  and  FomaeBten 

li,890 

Id 

1019 

Kingdom  oPNamn 

S05 

1089 

Province  of  Biscay 

111,436 

106 

1021 

Guipuscoa 

104.491 

5% 

ii009 

A'lava 

.wi 

746 
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Province  of  I^c6n 

239,81 '2 

4S6 

Fal^ncia 

1 1 8,064 

145 

814 

Salamanca 

209,988 

471 

446 

VaUedoHd 

167,890 

871 

69s 

Aaumta 

71,401 

183 

537 

Toro 

91,870 

165 

5<K) 

Kingdom  of  Galicia 

l.I43,6S0 

1,SS0 

859 

10,351,07.^ 

15,005} 

6<K) 

*  The  Spaniards  of  old  times  ddighted  in  this  kind  of  startling  metaphors  about  their  country.  In  the 
iame  tastt ,  i!i>  v  w  ould  say  that  the  King  of  Spain  had  three  noble  subjects,  who  brought  into  the  field  tix 
thou<!BiiU  kniglit^,  wearing  gold  spurs,  meaning  the  Grand  Matters  of  Santiago,  Alcantara,  and  Calatrdra  ; 
that  he  had  a  lion  [Leon),  and  a  bull  {T6ro),  that  fed  daily  on  usi  .<  lu  -  ,  in  reference  to  the  towns 
bearing  these  namea:  that  be  bad  three  dogs  (Cohm),  who  served  him  with  two  hundred  Castillian  lancet, 
each  being  the  cuilUluJ  aeniea  due  by  the  three  towns  Can  de  Roa,  Can  de  Muna.  and  Canes  de  Ztnfta. 
Can  it  tbe  CaitiUiea  fNameMoa  of  tbe  odgbal  Spaniih  mrd  CeMpt  wfaieh  afterwania  beeeiae  Ceayo^  a 
field,  erdirtriet. 

f  f'he  following  baromr'ric  mrn  iirement*  show  the  rising  of  the  ground  from  that  point  to  Alcalil  la  Retil, 
where  tbe  waters  are  divided  between  the  Gaadalquivir  and  the  GeniL  Menglbar  ia  350  yards  above  the 
aeai  Tewi»CMipe^  a»tba  di8Miee  af  faor  ie^pwi^  70S  \  Aleidfte,fcie  le^goeitaaff  1  Aleeii,  Ihfeeleapw^ 

tots. 

}  Tbe  Gnadalquivfr  was  navigable  up  to  Cordoba  in  1360,  as  appears  by  a  petition  of  tbe  Seville  harge* 
men  to  Peter  tkt  Crud,  complaining  that  the  openings  required  by  law  across  the  mill-dams  had  been  nar- 
rowed, and,  in  some- cases,  closed  against  them.   The  king  ordered  the  obstructions  to  be  removed,  and 
.  .  fldBedfortbebnadlhertbecbaiinelthatoranaidiiDdtocatbedxalofCoid^ 

CMn/es  dlrfAry  Dea  Petfra,  ffmo  1360,  p.  309. 

f  Tn  t  iitiipiriri;»  the  respective  population  of  the  Spanish  provinces,  the  inhahiiants  of  Madrid,  nmriiotiag 
to  1  (i^,UUU,  sliauiU  be  excluded  as  adventitious,  and  nMiatly  bebngiog  to  otiivr  parts  of  tbe  kio^dom. 
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Population  of  Portugal  Jrom  the  Official  Returns  of 
1798." 
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EntreDouro  c  Minho 
Tras  04  Mooter 
Beyra 

Extrcmadoura 

Alcntejo 

Algams 

907.965 
St  8,66s 
l,121,fi95 

826,680 
880,480 
127,615 

♦55 
753 
8«S 

883 

8115 
700 
M.084 
1004J 
431 
550 

S.683,(MK) 

S4.S7i 

1071 

Taking  a  general  view  of  the  population  of  Spain, 
it  a|>peart  to  have  been  di»tributt'tl,  in  1803,  over  the 
15,005 J  gquaro  leagues  of  its  kurface,  in  the  follow- 
ing proportion! : 


(nhaUowti 
nthetquwr 


of 


Maxiraum  of  population — province 

Guipuzcoa 
Minimum — province  of  Cuenca 
North  maritime  provinces,  collectively 
(Galicia,  Aiturias,  Burgos,  Biscay, 
Guipuzcoa,  and  Catalonia) 
South  maritime  provinces,  collectively 
(Valencia,  MOrcia,  Granada,  and 
Seville) 

Northern  provinces  of  the  interior,  col- 
lectively (Le6n,  PaKincia,  Zam6ra, 
Toro.'ValladoKd.A'vila,  Segovia,  So- 
fia, Guadalaxlira,  A'lava,  Navarre, 
and  Aragon)  - 
Southern  province*  of  the  interior,  col- 
lectively (Salamanca,  Extremadura, 
CArdoba,   Jacn,  Mancha,  Toledo, 
and  Cuenca) 
Maritime  provinces,  collectively 
tnland         do  do  - 


8009 
SI! 


887 
926 

604 


428 
90* 
507 


The  facilities  afforded  by  an  extensive  sea  coa«t, 
for  the  subsistence  and  consequent  multiplication  of 
the  neighbouring  inhabitants,  appear  in  a  striking 
light  when  the  following  facu  are  taken  iiito  consi- 
deration : 

The  extent  of  coast  from  Cape  Cerofra  to  Cape 
Trafalgar  is  251 J  leagues ;  from  the  latter  to  Cape 
Finistcrrc  it  amounts  to  262  leagues;  from  that 
point  to  Cape  Higu6r  there  is  a  line  of  143  leagues. 
The  subjoined  Table  exhibits  the  proportion  of  coast 
possessed  by  the  maritime  provinces  of  Spain  and 
Portugal,  compared  with  the  areas  of  their  territo- 
ries. We  shall  add  a  column  containing  the  num- 
ber of  iohabiunts  to  the  square  league,  that  the 
reader  may  have  all  the  ncceesary  data  before  him : 
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Catalonia 
Valencia 
Miircia 
Graiuda 
Seville  (19  leagues  on 
the  Mediterranean,  S5 
on  the  .Atlantic) 
Algarve  (Portugal) 
A  lentcjo,  do 
Exiremadoura,  do 
Beyra,  do 
Entrc  Douro  c  Minho, 
do 


68; 

69 
21 
74 


Galicia 

Asturias 

Burgos 

Biicay 

Guipuzcoa 


...1  .... 


54 

43 

IP 
60 
S3 

«7 
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40 
27 
13 
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1000:  68 
:  107 
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78 
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SS 
78 
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93 
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42 
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856 
188S 
58S 
861 


550 
4SI 

1004} 

I489i 

3115 
859 

1180 
7S4 

1051 

SOO9 


It  appears  from  the  preceding  table,  that  Guipuz- 
coa, Asturias,  and  Biscay,  are  the  rooit  populous 
provinces  of  Spain  ;  and  that  the  excess  of  their  po- 
pulation is  nearly  in  the  ratio  of  their  coast  to  their 
territory,  compared  with  the  other  divisions  of  the 
country.  If  Valencia,  with  less  coast  to  its  area 
than  biscay  or  Asturias,  is  more  peopled  than 
cither,  the  extraordinary  fertility  of  its  soil,  and  the 
unrivalled  salubrity  of  its  climate,  will  easily  account 
for  the  anomaly.  The  province  of  Granada,  which 
poBsestcs  a  greater  proportion  of  coast  than  Galicia, 
is  alto  more  thickly  inhabited.  The  same  may  be 
observed  in  comparing  Galicia  with  Catalonia,  Bur- 
gos with  Murciu.  Antillon  attributes  the  excess  of 
population  in  the  province  of  Seville  over  Granada 
to  the  conflux  occasioned  by  the  two  great  towns  of 
Seville  and  Cadiz,  both  enjoying  peculiar  advantages; 
tlic  former  from  its  sea-port,  the  latter  from  the  na- 
vigation of  the  Guadalquivir. 

The  comparison  of  Portugal  with  Spain  affords  a 
further  confirmation  of  this  theory.  The  latter 
kingdom  has  468  leagues  of  sea  coast,  Portugal  172. 
The  ratios  of  their  areas  to  their  line  of  coast  are 
100:3,24— and  100:5.  Now,  in  the  first  place. 
The  mean  population  of  Portugal  exceeds  that  of 
Spain  by  381  inhabitants  to  the  square  league ;  2<//y, 
The  most  populous  province  of  Spain  falls  short  of 
the  most  populous  in  Portugal  by  1106  souls  to  the 
same  portion  of  territory ;  idly.  In  the  respective 
provinces  where  population  is  thinnest,  the  Portu- 
guese exceed  the  Spaniards  at  the  rate  of  I?0  per- 
sons to  the  square  league. 

If  wc  compare  the  population  of  tlie  Portugtiese 
provinces  with  the  ratio  of  their  areas  to  their  lin^ 


•  These  Tables  are  inserted  here  for  the  convenience  of  the  reader,  who  would  otherwise  be  obliged  to 
keep  the  article  Portugal  constantly  under  hit  eye,  in  order  to  judge  of  the  observations  wc  shall  presently 
make  on  the  comparattvc  population  of  the  two  peninsular  countries.   Tlie  Portuguese  returns  reckon  by 
Jbgos  (hearths),  which  Mr  Antillon  has  calculated  at  the  rate  of  five  persons  to  each. 
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SPAIN 


oi  const,  wc  (hall  find  that  Alenttjo,  tiie  lowest  in 
llidt  lili-,  IS  ulw  ll>c  lefl«t  fiopulous.  Entrc  Douro 
e  MiiUio,  which  has  a  greater  proportion  of  COMt 
than  Beyra  and  ivxtremadoara,  a  more  inhaWt*4 
than  either.*  If  the  relativ*  popuiation  of  theae  two 
appears  to  be  an  exception,  (lit  fiwt  may  be  easily 
cxplaiqcd  by  the  ciMuideration,  that  Bcyra,  beside* 
Meod&igo,  and  some  other  copiaus  streams,  en« 
joys  11  iijvi){aiion  of  the  Douro  and  the  Tofjus 
t'rom  l  Ac  Jafthest  iiniita  of  its  territory,  whilu  Kxire- 
riadoura  has  only  a  ithare  in  the  benefits  of  the  hitter 
river.  Eatre  Douro  e  Mioho,  potseasing  the  Douro, 
the  Lima,  and  th«  Minbo,  which  are  oavtgabla  ft 
gfWt  way  np  tb«  iateriw,  nqr  be  iwkonwl  to  «K- 
eMd  Algarve  in  tb«  wimiUget  aritbg  fWm  a  aea- 
€OMlt  '''MMfa  the  sea  washes  a  sma'lcr  portion  of  its 
ttrritoiy.  The  difference,  too,  of  tliu  soil*  aHoriht  an 
•dditioD^  answer  to  tlie  objection,  since  that  of 
Eolre  Douro  «•  Mioho  is  coniciMcidiy  tiie  richiiSl  in 
Portugal,  while  the  inhabitanU  of  Algarve  have  the 
niflat  sterile  portion  of  the  kingdom  for  their  lot. 
.  Whatever  nay  bt  ihougbt  of  the  accuracy  of  tha 
preceding  theory,  i«  mm»  be  denied,  lin«,  beMet 
the  ^rcat  (juBntiiy  of  food  aflbrded  lij  the  tea,  the 
taciltly  of  coirn  i;i'  ii.  i;  arA  .  r  u-yancc,  wliich  a 
neighbouring  cosut  presents,  tuu>^i  have  n  direct  ten- 
dency to  ir  L  :lm  L  the  wealth  of  the  inliabitants  and 
cooieaneDtl^  to  tnaltiply  their  numbers.  The  terri- 
tory of  Spam  has  been  quaintly,  though  accurately, 
couercd  to  an  embroidered  waistcoat ;  the  edgea  full 
■■wrwilieiinted,the  centre  a  Uank.witb  a  few  scatter- 
ed leincei  WeraitaU  as  fully  inhabited  as  Guipuz' 
c<M,  it  wenld  eoMain  so.  146,050  soula,  nearly 
thri  i:  liines  the  number  in  1803.  Even  at  the  mo« 
derate  rat£  uf  Ute  Catalonian  population,  or  856 
souls  to  the  SQuare  league,  8pain  would  have 
18,844,708  iBbabitants,  about  two  niiiiona  and  a 
half  above  the  last  retenUt  Tlieitthil' comparative 
doertb  of  popuiation  doea  aot,  eithet  esaUuive^  or 
cbleilyt  >nM  from  (lie  national  tytten  of  gerem- 
IMCnt,  b  prof^  by  the  state  of  population  in  Portu- 
get,  •  country  which,  frow  time  imraeniorid,  has 
Seen  do  less  than  Spain,  under  the  intluence  of  poli- 
tical and  religious  despotism.  Capmany,  f  one  of 
the  most  able  and  well  informed  Spaniards  of  our  own 
timcg,  hoM  satisfactoiily  abown,  that  the  accoBwta  of 
some  old  writers,  who  meketbo  pepulatiaB  of  Bpihi* 
ia  Ibe  aistointh  century,  eMoed  to  twenty  or  MewM^- 
oae  miliions,  arc  groundkei  and  exaggerated.  We 
'are,  therefore,  inclined  tn  attribute  more  i:  flnrr  <  c 
on  this  point  to  the  pfayucal  or  geograpbieoi  circum- 


tUkncen  of  Spain  litaii  has  been  hitherto  allowed  by 
writers  un  Spaniiih  Statistics,  and  i\iM  j^ivu  it  tiie 
first  place  in  the  conaideralion  of  the  chi^  obstaclee 
wbicb  tafe  hiibirto  (Woied  (be  proap«kj  of  ibM 


III.  No  depth  of  observation  b  required  to  per*  <)bkt*clcs  » 
ceive  that,  whatever  opposes  the  Internal  trade  and 

interchange  of  commoditiesi,  must,  by  checking  the  ' 
progreis  of  wealth,  check  uliso  the  intrcaje  of  popu- 
lation ;  while  a  were  ^^lancc  at  a  gocul  map  uf  ^pain 
will  suffice  to  perceive  how  unfavourable  Uic  struo*  ' 
tore  of  dnl  country  must  be  to  tlic  purpose*  of 

taina  whkb  trnvtfiM  (be  pedenie  in  e  dbec(iaa  el- 

moit  parallel  to  the  equator,  and  the  consequent 
waot  of  navigable  rivers  from  north  to  south,  the  dit» 
tancc  from  the  central  provinces  to  the  coast,  the 
difficulty  of  cutting  roods  and  canals  through  high 
ridded  of  mountains  and  extensive  plains  at  very 
difitrcDt  levels,  are  obatiidco  which  would  reqidie 
ell  the  activity  of  a  ridi  eed  mil  lofnoed  ailiaa  to 
■■eolb  ortoanbdue. 
little,  kow«ver,  could  be  expected  from  the  en* 

feebled  and  corrupt  despotism  into  which  the  go- 
vcrnoicni  of  the  Spaniih  Bourbons  had  settled  after 
some  fitful  aims  fct  improvement,  whicL  i  k  in:  it  . 
triguo  or  the  death  of  a  minister  was  aure  to  defeat. 
Yet,  it  is  but  justice  to  say,  that  the  only  progress  , 
which  Spain  bM  made*  aince  the  lime  wlien  iIm  fo> 
reign  bfldenoe  of  bar  woneidiat  end  die  diicewty 
of  America,  gave  her  a  false  appearance  of  intenuU 
vigour,  has  taken  place  under  the  present  dynasty,  t 
How  much  was  done  for  the  encoui  a  i^L  mmt  of  agri- 
culture, in  the  reign  of  Charleg  III.,  may  be  deduc- 
ed from  the  fact  tiiat,  whereas  that  monarch  found 
Spain  under  the  annual  necessity  of  importing  com  { 
to  the  velne  ef  one  hundred  milliona  of  franca,  dw 
deicieacj  mm  faami  ao  far  loduoed  under  bit  eac 
cciaor  ae  to  be  eapplied,  in  tbe  wfv  bfemUe 
years,  at  the  expenoe  of  oolf  fifteen  ttllUoM  ef  lb* 

same  money.  |1 

How  truly  the  nccmity  of  impirtiug  ^ m  ariaei 
from  the  want  o(  easy  commonication»  between  the 
provinces,  appears  from  tlie  average  crops  which, 
aa  we  learn  from  the  demi-ofltcial  authority  juik 
quoted,  amount  to  more  than  seventy  milliona  ef 
ouiMela  hf  veigbbf  In  the  kingdom  of  Anmo^ 
there  ifl  an  amual  totptaa  of  $88,000  cswieh 
f'J.fHD.oOo  !i  ishels)  of  corn.  The  iucorrcctncsa 
of  bpoiush  siatialicai  docunenta  is,  bowerver,  so  evi- 


ib«»d,*ei 


Com  ee  en  Ap|p«dfai  lo  die 


•  In  the  comparison  of  the  PortugoMO  pfOfincei  it 
the  adventitioua  jMpeletion  of  LfabMfe 
•f  Capmany,  QmttMne*  Critkmi. 

i  See  a  Memoir  of  the  Count  of  Floridablanca,  pttbltthed 
1st  volume  of  his  Hitfory  of  Ike  Spanuh  iiourbms.  ' 

§  The  quantity  of  corn  supposed  to  be  imported  yearly  into  Spain  is  sixty  million!,  of  fanegas, 
thirteenth  of  tbe  whole  consumption.    Upon  a  rough  calculation,  two  fsneges  are  etpud  to  three  bushets- 

II  Hittoire  de  la  Guerre  (tEspagne  ctmlre  Napoleon  Buonaparte,  par  une  commUsion  d'qfficien  de  toutet 
amut  &aiUe  i  Madrid m^pritdt  &  Eg,  kMmiitr*  de  la  Gaem:  tradaUcdtfEip^piol,  am  mM*  tttdm* 
CMeMMfopareiiCiMolMoadkm,  To(ueI.  Introduetfon,  p.  ISO. 

« Ibid.  p.  118. 

«•  AntiUon,  anon  tbe  eutbority  of  a  Memoir  which  obkuned  the  prize  in  1799  froa  (be 
i/.  Gkbt^  A£jjan«,p.l«l,gd«dit. 
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SpaiD.  (lent,  titai  u  n\jul>I  be  tdnh  to  a^d.uit  any  iol'ereoces 
^^.•-**'from  t'lcm  implicitly,  or  to  thoir  lull  extent.  Yetj 
it  cannot  be  doubted,  that,  in  ^ear«  at  aliuadaace, 
tlie  produce  of  the  interior  is  oflcn  allowed  to 
waste,  while  com  Is  inip9rted  froa  Africa  tod  Auttia 
at  a  cheaper  rata  (ban  Cbe  natiw  prodoea  oould  be 
•old  for  oa  tho  eoaat. 

Hie  benefitt  ofthe  exportation  of  tiriiie,  wlilchuo 
now  limited  to  some  of  the  prorinces  bordering  on 
the  see,  might  be  extended  to  more  th^n  one-ball' of 
tho  cuuntry  if,  by  means  of  canals  or  navigable 
rivers,  that  article  could  be  transponi^l  to  the  coast 
at  a  cheap  rate*  But  the  luxuriant  vineyards  of 
Aadahuia,  not  b  tbo  imaiediato  ticinity  ot  the  wa. 
tar,  are  .ef  little  aditwiage  to  tbo  omera;  and  tiio 
Jaice,  which  might  formant  into  n  warie^  of  e»|iii> 
site  wines,  is  often  thrown  away,  when  the  small 
qoantity,  which  will  supply  the  demand  of  a  very 
limited  district,  has  been  collected  in  the  cellars. 
intenuINa.  "^^^  water  carriage  in  Spain  is  reduced  to  the  in- 
vigaii«D.  considerable^ortions  of  the  intended  canals  of  Ara« 
goo  and  Casiille,  which  have  been  constructed ;  to 
MM  abw  and  labociooi  navigation  of  tlie  £bro  from 
Zongosn  to  Torton,  perflwaiod,  ahnoat  esclusiraly, 
for  the  conveyance  of  wheat ;  and  to  the  floating  of 
timber  down  Uiat  rivur,  tho  Tagus,  the  Xiicar,  the 
Segdra,  and  the  Guadulquivir.  Thi.s  liiit  river,  on 
which  a  steam-boat,  buili  and  worked  uudcr  the  di- 
rection of  a  British  engineer,  affords,  of  laie,  an  easy 
and  speedy  communicatioa  between  Seville  and  Saa 
L&car,  is  the  only  one  from  which  Spain  darini  UBf 
oonaideraUe  adfantago  in  point  of  tnde. 

It  mi^  be  recheoM  aatong  the  unfortunate  earn* 
binaticn  r  i'  ri  cuniBfanccs  which  have  hitherto  ciieck- 
ed  the  .liicrual  pro^jjerity  of  Spain,  that  the  navi- 
gable part  of  its  finest  rivers  belonge  to  another 
kingdom,  i'he  Tagiui  and  the  Douro  may  be  said 
to  eust  for  tlic  exclusive  advantage  of  Portugal. 

During  the  short  and  ill-fated  union  of  the  two 
panfaiaHlar  cTOwim,  the  engineer  Antonelli  under> 
took  to  span  the  navlgBlion  of  the  T^gm  aa  tar  aa 
Toledo,  and  eonpleted  that  useful  wmk  in  1858. 
After  the  separation  of  Portugal  from  S;)ain,  seve- 
ral plans  have  been  presented  to  the  Sjianish  go- 
vernment for  ri  iiiiiviiij^  the  obstacles  which  obstruct 
the  bed  of  that  river  f  rom  Alc4atara  to  Tuicdo,  and 
WCB  from  the  latter  town  to  Aranjuez,  which,  by 
wiOMi  of  caaalt,  wn  to  bo  joined  with  Aleald.  Sut* 
Ttm  warn  Bade  by  order  of  tbe  govonaMn^  fion 
wnieb,  aa  Antillon  observes,  no  benefit  acoriiad  to 
tho  oooatry  except  an  Bcces«ion  of  topographical 
knowledge,  and  the  fruit!-  ^  e  lAiLtion  that  the 
communication  of  La  .Manclia  »iih  tlie  ocean  was 
opK>iicd,  chiefly,  by  moral  and  poliucal  obttaclea.* 

The  Ebro,  under  the  Hontan  dominion,  is  i»aid  to 
have  been  navigable  up  to  Logr6no,  a  distance  of 
^  lewiaa  inland.  In  the  twaUUi  centuiy,  the  £n* 
»D0D  Alooao  ofdHod  gallica  to  be  annkaaar 


ZaragoM,  a«  a  defence  aj^amai  the  Moorisb  navy.  tfm. 
Zur'ua  relates  that,  in  ilio  (ifiesnth  century,  Kji  ^- — ^.-^ 
Don  JuAa  sailed  down  tiie  Ebta  from  Navarre  into 
Aragon.    We  find,  however,  tbe  Cortes  of  the  lat- 
ter kingdom,  under  Charles  II.  of  Spain,  towards 
the  end  of  the  seventeenth  century,  deliberating  up- 
OD  plana  for  expediting  the  navigation  of  the  Ebro 
aaer  tbe  ten.  A  aurvey  was  made  for  the  same  par. 
pose  iu  173S,  but  with  no  practical  result.  The 
grand  canal  of  Aragon  wus  at  length  begun  under 
CImrles  111.,  the  grundlatiier  of  the  present  king  ; 
aud  were  ii  completed,  it  would  stand  a  splendid 
monument  of  the  spirit  of  the  nation.f    It  is,  bow- 
ever,  much  agaiutt  liie  practical  utility  of  tbe  pal^ 
lie  works  undertaken  in  Spaina  that,  by  a  natural 
disposition  of  tbepeopic,  tbey  are  all  begun  upon  a 
aoole  which  wouto  require  the  wealth  and  power  of 
impEri:i!  Itoiiii  for  their  compU'ti  ri      The  little  that 
exi!>i.2i  ul  ;ln.-  tanal  of  Aragon  n;igla,  if  we  believe 
Antillon,  compete  with  the  works  of  that  period  ; 
but,  instead  of  reaching  the  sea  through  the  Ebro, 
and  terminating  in  an  artificial  harboar*  aa  was  in- 
tended, it  has  heen  carried  onfor  tbnopiicaof  eirii> 
leen  leaguaa  only,  and  eontijbntoa  bat  little  to  tha  ib- 
temai  nevigatioo  ofthe  country.  Whether  it  is  mof« 
favourable  to'  agriculture,  by  the  copious  irrigation 
whirl]  I-  r.fTjrds  in  its  course,  is,  we  find,  a  [wint  in 
diitputi:  .laiuiig  the  Spaniards.   Joveiianoe,  in  his  ex- 
cellent Injurmc  iohie  la  Ley  Agraria,  mentions  tlie 
farmers'  complaints  agaiiut  tlie  canids  for  irriga^ 
tioD.  It  is  bard,  indeed,  upon  all  land  omwra  sriSio 
a  certain  distance  to  be  fiiraad  to  pt^  n  taB  ftr  inl> 
gatioa,  whether  tliey  bave  or  net  tbe  neana»  tbe  skill,  ■ 
or  the  inclination,  to  avml  themselves  of  the  proffer- 
ed benefit. The  farms,  for  instance,  near  the  canal 
of  Aragon,  from  Zaragoza  to  Sasta^zi ,  [  r.  one-fifUi 
of  their  corn,  and  one-seventh  ot  all  other  produce, 
for  irrigation.    Lands  newly  brought  into  tillage 
pay  only  one>sixib  of  (he  coro^,  and  oaei«igbtb  of  the 
other  produce.  > 
Such  conplainta^  it  Hnmt,  wen  lander  in  tbe 
vidDl|^  of  the  canal  of  Caatille,  where  tbe  Spanish 
practice  of  allnv, iri:^  the  fields  to  lie  fallow  cvciy 
other  year  waa  titiil  adhered  to,  notwithstanding  the 
abundance  of  water  ''^    This  canal  begins  at  .Mar 
del  Rey,  in  the  province  of  Burgos.    It  is  fed  by 
tbe  Pisuerga,  whose  right  bank  it  fuHotrs  till  it  joiao 
that  stream  on  the  lioiila  of  the  ''"y'^in  «t  Lete. 
It  then  runs  to  tbe  aontb  and  eootb.weat,  eraoahig 
the  river  Cicrza,  and  proceeds  on  iu  right  bank  till, 

fassing  through  the  Carri6n,  it  turns  to  the  west  of 
'alencia,  and  terminates  in  the  same  river.  The 
small  canal  of  Campu>i,  running  more  to  liie  west, 
joins  that  of  Castillc  to  the  north  of  Palencia. 

According  to  one  of  tiiese  gigantic  plana  with 
which  the  Spanish  government  have  often  amused 
their  vanity^  providii^  •§  it  wei^,  in  the  nagititude 
of  ibe  OQie^riNi,  n  raadyeii«uM  for  ifaeirina«tivity, 


•  Antillon^  Orogr.  de  Eipana,  p.  1()2. 

t  The  canal  of  the  Ebro  was  begun  under  the  Emparar  dwilfn      but  hfSBg  aowi  diiooatiaiiedf  titt 
pitaent  canal  is,  properly  •aeakiw,  a  modern  work. 
(  Jflnllmw,£Qf  4gnM«ibp.SB.  f  Ibid.p.S9. 
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the  caiml  of  CaBtille  WiU  t»  rr.tch  the  sea  at  cSauUu- 
'dcr,  through  the  riTcr  CnuK  .j,  ihrougti  the  Ebro, 
nmr  Reyooaa,  and  GnaJly  through  the  Desaya  and 
ilui  I'aa.  from  ita  present  termination  near  Palen- 
«i%  it  wtti  OB  A»  other  aidoi  to  iceoh  ValladoUdb 
to  aCrihe  off  Hon  the  Dneto.  in  erdar  to  jolo  tlie 
Aifiij.i.  and  then  to  follow  the  Ercsina  as  fur  as  Se- 
m>v(  I  From  thence  it  was  to  be  directed  to  the 
i  ari:il  (  I  A ragon,  and  ihiw  to  unite  the  ocean  with 
the  Medkt;rranean,  across  the  kingdom.  Don  Ra> 
mon  de  Pignatelli,  the  engineer  who  superintended 
the  works  of  the  canal  of  Aragoa,  laid  tbe  plans  of 
thk  ioMnense  work  beforu  CbaiSea  III*  iriHWe  sane- 
tion  thej  reoeived.  We  nuittt  bbwefsr,  mniad  tfae^ 
reader,  that  die  onij  tiveea  which  inJit  of  diii* 
mighty  dream  attract  but  fairi'lv  I'u  notice  of  the 
traveller,  near  Burgos,  anJ  la  lUl  wtinity  of  Ma- 
drid, where  the  hcail  of  one  of  (he  intended 
branches  extends  for  four  or  fire  miles  almost  un- 
disturbed by  barge  or  boat 

Such  are  the  e&cta  of  a  despotic  govenmMat, 
even  in  ita  UmlBat  mood%  «ad  when  it,  fairly  and 
honestly,  means  to  proenote  the  good  of  ita  lobjeet^ 
Unwilling  to  consult,  and  unnble  to  ascertain  the 
real  opinion  of  those  immediately  concerned  in  tlie 
result  of  itA  measures,  it  moves  whh  ponderous 
haste  towards  the  object  which  da/zlcs  its  eyes,  of- 
ten oniahing  io  its  way  those  it  meant  to  relieve. 
CooiplaiBts  are  heard  at  length  ;  which,  joined  te  the 
egUimatioD  ■tlending  all  uonatoral  exertiona,  never 
fidl  to  put  tbe  deipot  in  •  paMUm  with  hit 
and  make  him  repent  that  M  eret  was  so  good  end. 
gracious  as  to  try  to  improve  their  condition. 

H  iJ  the  Spanish  farmers  of  the  different  pro- 
wict's  been  fairly  heard  before  their  lands  were  in- 
discriminately drenched,  in  virtue  of  a  royal  decree, 
the  treasure  which  wa$  thus  mispcnt  might  ha«e 
been  employed'  in  opening  roads  across  the-  pM> 
vJooea,  by  neenof  which  the  value  of  tbdr  owpa 
would  have  nNn  at  enee.  But  the  pwblhid  pro- 
jectors of  these  sf:Iu:r:ii  ~  forgot  c»ery  circumstance 
of  the  case,  except  tiut,  in  the  provinces  bordering 
(111  till  Mediterranean,  irri<:Mii'  i;  ncreased  agricul> 
turai  produce.  This  was  enougii  to  convince  them 
that  it  would  have  the  same  effect  in  the  centre  of 
Costillc.  The  farmers  declared,  however*  tlxat  the 
abundance  of  water  deteriorated  their  fauida;  aodi 
tbodgb  mudh  abused  for  their  ignorance,  they  pro- 
bably were  h  the  right.  Yet,  suppohing  that  farrv 
gation  could  douh%  ) n  i  i  i  they  still  had  good 
reason  to  coroplaii;  i!i;ir  .iml  i  tlie  burden  of  an  ad- 
dit:iir.:»l  lax.  the  aS'ir.d.uKi:  »|  eom  only  lowered  the 

eicc  in  tile  ttatati  district  wiiich  formed  their  mar- 
li  end  that  living,  as  thej  do,  at  the  distance  of 
'  nilet  from  their  iehia,  tbc^  could  not  beitoir 
ttatattt  laboar  aad  alteatioD,  wblcb  ilone 
might  enable  them  to  ratao  i  yottiy  onpp  -on  tbe 

same  soil. 

^'*  (■  I Mvr  J  :  I  a  lvrr-  (1  to  another  of  the  great 
ohitades  wiiicli  uppoee  the  agricultural  wealth  of 
Spain.  The  want  of  rural  population,  and  the  great 
distance  of  the  farmers' dwellings  from  their  farma. . 
Independently  of  the  Iocs  of  time  and  strength  aris- 
ing ftOB  •  walk  of  fimr  or  ais  aiki  before  &e  day's 
woflk  li  b«|«B,  tboK  an  loqg  poriodi  in  the  year 


geuerally  gentlemen  farmers,  and  but  seldom  by  the 
rustic,  who  acts  >s  »  :ur1.  Field  work,  in  fact,  ia 
not  continued  tht  Mii^ho.i'.  the  year,  but  hastily  aad 
th>v«idy  perfinMHi,  at  tbe  aowing  and  tbo  trngu^ 
tMHoo,  by  laiye  portiaa  of  lebonrert ,  for  irboae 
cotnmodation,  in  farms  at  considerable  distance 
from  any  town,  there  is  a  building  not  unlike  a  large 
barn,  wliich  aiforil-  i  ;ii:in-cuous  shel'-i  r  tu  man 
and  beast.  Bands  oi  ploughmen,  with  litiriy  or 
forty  team  of  oxen,  arc  seen  at  the  beginning  of 
winter,  slightly  turning  up  the  sods  iu  the  beida 


have  lain  fallow  the  preceding  year.  Tbe 
walk  «low^  bebfaMl  tbMi»  aoattering  tlie  seed 
by  faaodfiib,  of  whkh,  part  la  picked  up  by  the 

large  flocks  1>  which  hover  over  those  exten- 

sive solitudes,  aad  j;art  prevented  from  taking  root 
by  being  improperly  loiLaii  m  il.v  i  iri  i.  1  he  har- 
row is  hardly  known  in  Auiialuaia,  and  weeding  is 
an  operation  seldom  resorted  to.  The  curn-ficlds,  thus 
abandoned  to  the  influences  of  the  dimale,  and  tbe 
laidt  Injutriance  of  the  soil,  preaeot,  at  tbe  approach  i 
of  anmmer,  the  colours  of  the  rainbow  to  the  cgpo  of 
tbe  traveller,  who,  but  for  the  ah««nce  of  at)  human 
habitation,  might  easily  mistake  ihcni  for  flower  ^ur- 
dcnri.  We  are,  it  is  true,  describing  the  /Vnttaiusiaa 
method  of  farming,  with  which  we  are  best  acquaint- 
ed ;  but,  with  the  exception  of  Murcia,  Valencia,  and 
CataJonia,  on  the  coa«l,  and  part  of  Arugon,  in  the 
interior,  we  have  reaaon  to  beUeve  that  agncultore 
it  neUfaer  hotter  undevttood  nor  practitod  than  ia 
Andalusia;  the  mismiivagcment  of  whose  extensive 
and  fertile  plains  has,  by  far,  the  greatest  share  in  the 
agricultural  disadvantages  of  Spain,  indeed,  Anda- 
lusia and  A  ragon,  atone,  might,  under  an  active  and 
enlightened  system  of  tiUage.|npplythawhalocoan> 

try  with  corn. 

It  was  once  proposed  to  the  Spanish  govemtnetttpnijaeisfer 
to  diiuribute  tbe  uncaliiTated  land,  amounting  to  a<i>«  i'<»'u» 
larf^  proportion  of  the  whole  eountry,  among  such  '^t'^^^^j^^ 
of  the  natives  " n  a  disposed  to  bring  their  lots 
into  tillage,  i  iilii  measure,  it  was  hoped  by  Jovel- 
lunos,  would  tend  to  a  wider  and  more  equal  distri- 
bution of  the  Spanish  population,  now  crowded  in 
towns  at  great  distances  from  eodi  other.  Hut  it  is 
hardly  leaa  difficult  to  alter  tbo  original  and  con. 
firmed  ooottitutlea  of  tbe  body  poUue  than  of  the 
aniaaal  finane.  Tbo  oonelantitBto  of  warfare  againat 
tbe  Mooia  obliged  the  Sponiardt,  fiom  the  earilen 
period  of  that  protracted  struggle,  to  live  in  firp? 
towns,  where  they  might  find  security  against  the  sur- 
rounding  enemy.  The  necessity  also  of  arming  the 
whole  male  population  saved  Spain,  it  is  true,  from 
that  degraded  (tOte  of  vassalage,  which  so  long  op- 
preaaed  tbe gnatett  portion  of  the  people  of  Eurape; 
Wt  tbo  waat  of  a  owa  of  men  boiuid  to  the  soa,aDd 
forming  part  of  the  agricukaial  atocfc  of  their  OM^ 
tcrs,  prevented  the  existence  of  a  numerous  peatant- 
ry,  which,  being  s|iri  ul  n  i  i  (he  country,  might,  in 
the  course  of  time,  obtain  their  enuuicipatiuu,  Mul 
become  the  fathert  of  •  fkoa  and  bap^T  agricultural 
population. 

Under  these  eilonnutances,  all  schemes  to  alter 
the  form  and  ohannlor  which  the  >;rowth  of  can. 
turiea  has  given  lo  cM  aodety  in  Spain,  must  prow, 
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Spain,  we  f^r,  vain  and  Tuiooary.  It  u  not  in  the  power 
J'^V^'  of  n>ti"  suddenly  to  convert  the  idle  and  degraded 
inhabitants  of  large  cities  into  sober  and  indu^trious 
ftnuers ;  nor,'  even  if  that  were  possible,  could  such 
t  nttion  find  n>enn«  to  fumiah  (ho  home  colonial 
whb  itoek  end  impJetnenta,  nt  well  as  support,  till 
the  new  broken  land  «liould  yield  enough  i'or  their 
maintenance.  Men  will  suon  find  their  way  to  every 
ipot,  where  cither  nature  or  the  aj^prcgnte  indii'-lry 
of  the  people  that  inhabit  the  country,  ati'ords  tliem 
the  means  of  living  by  moderate  exertion.  When- 
ever the  Sptniah  government  shall  have  opened  en 
oner  comMiHakMion  between  the  central  proeincee 
ana  the  coan»  and  joined  every  iait|ioclaBi  totro  in 
the  penioeota  by  crau  roadt— when  the  meant  of 
internal  traffic  eliall  have  opened  a  market  for  the 
produce  ot  the  hoil — «hen  the  laws  which  fetter  the 
industry  of  the  .Spniiinrds  shall  have  been  rej.ealed 
long  enough  to  allow  them  to  perceive  their  reai  in- 
lereatl,  and  .to  esert  themselves  with  the  steadiness 
md  coofideiiee  of  habitual  freedom,  then,  and  not 
beforei  will  tbe  productive  fowtr  oif  their  land  be 
callcd-ilito  action.  Cdtivation  iriU  gradually  spread 
ftom  the  intolated  apota  which  it  always  presents  In 
its  first  8t«;:e.s ;  towns  w  ill  join  hands  acrot-;  deserts, 

•  and  men  will  start  up  ns  it  were  from  the  furrows — 
a  truth,  we  believe,  recorded  in  Cable  by  primitive 
philosophy,  and  placed  in  the  iight  of  demousiration 
by  that  which  is  the  boast  of  our  own  timet. 

wnwi;  Ka-    Befon  we  doae  Ihit  part  of  oar  article,  we  cannot 
omit  to  ■ncartioD  aa  olMtacle  to  tbe  prosperity  of 
l^pnj    Spanish  agriculture,  which,  limited  as  we  are  for 

•  space,  we  would  past  over  in  silence,  were  it  not  a 
curious  instance  of  the  influence  of  national  oircum* 
stance*  upon  itieas  and  sentimertts  which  habit  often 
represents  as  natural  and  invariable. 

The  righu  of  property  in  land,  wherever  the  feU' 
dal  system  has  existed  in  fall  V^our,  arc  so  exclu> 
iivaandpemiiptory,thatitiDptMirprisean  r.ii).;lish. 
man  to  Mam,  that  there  are  but  very  few  rpots  in 
Spain  which  the  landlord  can  call  his  own,  from  the 
moment  he  has  houee*!  the  harvest.  The  right  of 
driving  cattle  into  the  t  i  1m  fields  is  claimed  and 
'  maintained  with  prent  ub^^lDacy,  riot  only  by  the 

powerf'id  association  of  owners  of  Merino  Hoeli!-,  call- 
ed La  Metta,  but  even  by  the  poorest  individual*. 
The  arable  land  of  Spain  becomes,  in  fut,  a  vaat 
eeonnoo*  every  year»  to  which  the  lord  ha«  no  more 
right  than  any  one  elae*  Tbe  privilege  enjoyed  by 
the  Andalusian  farmers  of  inclesinj'  one-nintb  of 
their  fields  from  Michaelmas  to  .M.iy-day  is,  accord- 
ing to  JovellanOs,  who  «  as  for  jonie  years  u  judfic  in 
the  Supreme  Court  of  that  province,  the  source  of 
perpciLiul  law-euith ; — a  proof  of  the  impatience  irilh 
whicli  it  i»  borne  by  the  mass  of  the  people. 

If  we  bkck  the  origin  of  a  prejudice  so  injuriMM  to 
agriculture,  «q  incompitiUe  with  eveiy  improveaeat 


in  hu»ban4r\',  wo  '•hall  find  it  in  the  peculiar  state  of  Spin. 
tl»C  country  to  which  «  e  have  attributed  the  wisiit  of '  ^ 
a  Ttirai  population.  'I'he  Spaniards,  while  recovering 
their  country  Irom  the  Moorish  usurpers,  could 
hardly  consider  any  land  as  properly  their  own  but 
what  they  had  indoted  wiihm  tbe  itrong  walli  of 
their  towns.  All  that  the  farmers  could  wish  for 
wu!i  to  escape  an  inroad  of  the  enemy  while  the  crops 
were  on  the  ground.  As  they  could  not  tliink  of 
incia*i«ig  or  improving  any  particular  gpot,  they 
cared  not  whose  cattle  picked  up  a  scanty  feed  upon 
their  stubble'  fields.  When,  by  the  gradual  retreat  of 
tlie  Moors,  the  righta  of  exclusive  property  upon 
land  mi^ht  have  been  aaierted  by  tbe  ownerr,  their 
very  Ihnited  knowledge  of  agrieoltore  did  not  allosr 
them  to  tec  the  advuniaiits  which  might  be  derived 
I'roni  inclosures.  Tiius,  in  the  courw  of  centuries, 
the  general  riu'lu  ol'  pa^ture  was  estaulished,  which, 
from  the  imnirdiaie,  liiougli  ptikry,  advantages  it 
confers  on  the  inultilude,  will,  we  fear,  be  found 
among  the  most  iniructable  prejudices  of  the  Spn« 
niardi. 

Connected  with  the  igoomnce  of  the  advantages  x„no 
ariamg  from  the  exdoaive  rijjht»  ol  property  in  land,  Sliap. 
are  tin-  cx(,rl)!taiit  privileges  which  the  .'>pani>h  laws 
have  grenicd  lo  the  owners  of  migraliTy  or  Mcrinu 
flocks.  From  the  mountains  <jf  Leon  to  the  (artl)ts.t 
limits  of  Extremadura,  the  incmbers  of  the  Mata,  an 
aasociatton  compoied  of  the  wealtbieat  Graadeea, 
Motleneii,  and  religious  bodies,  have  a  right  to  erase 
tiieir  ibeep  oo  a  braad  batt  of  land  caDed  Canada, 
gradually  and  dowly  changing  their  MatioR',  as  iht* 
mild  winters  of  the  iOOtb  clotne  the  earth  with  gra^i', 
or  the  heat  of  summer  thaws  the  snows  of  the  Leo* 
nese  mountains.  The  privilepes  of  this  hodv  arc  de- 
fended and  enforced  by  a  court  of  jud;;e9  created  for 
that  purpose,  and  in  the  appointment  and  pay  of 
the  Mcita,  who,  with  a  numerous  host  of  dependants, 
are  the  terror  of  the  agriculturist  wheratrer  thoir  ju* 
risdictloo  extends.  Lands  upon  this  pastors!  rood 
are  scarcely  the  property  of  any  but  ihese  formidable 
shepherds,  who  fix  the  price  of  pasture,  obtajii  it 
by  compulsion  nhvrcvcr  it  is  found,  and  look  upon 
farmers  and  their  labours  as  the  natural  rivals  and 
impediments  to  their  gains.  The  total  of  Merino 
sbeep  was  calculated  in  1808  at  six  millions.  A 
mat  part  of  that  number  «  ere  stationary  In  the  dif* 
fcrent  provinces,  tbe  fineaess  of  the  wool  depending 
entirely  upon  the  breed,  and  not  on  tbe  change  of 
soil. 

.Since  Spain,  however,  sec  in.i  to  have  no  chance  of 
becoming  a  manuiaeturin^  country,  and  mnsl  de» 

iiend  for  wealth  on  her  natural  productions,  we  readi- 
y  agree  with  Jovellanos*  as  to  the  necessity  of  en* 
couraging  the  growth  of  wool,  an  article  whiohi  far 
centuries,  has  constituted  one  of  the  mate  leaounaa 
of  that  kingdom.t    To  balanoe  tiie  oonleadnig  '* 


•  .Tovcllano?,  Lfj  Afjnriq,  p. 

f  ']"lic  importation  of  the  Merino  sheep  from  England  into  Spain  is  a  fact  recorded  both  by  Spanish  and 
Knglish  authorities.  It  appears  to  have  taken  place  at  three  diderent  periudt>.  The  Bachelior  Feman 
Gomez  de  Ciudad  Beal,  pbysicioa  to  John  II.  of  Spain,  says,  that  "  the  office  of  Judge  of  tbe  JMetta  bad 
aliraya  beea  conftmd  od  boooonUa  Hidalgoa.".^  The  fitat  (ba  ooa^Mias)  was  l&igo  Xopei  4a  Oniaco^ 
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IV.  We  h.ive,  in  vain,  trici!  to  procure  a  satUfac- 
lory  account  of  the  itate  ol'  commerce  and  industry 
int>pain.  AUweouifiadiiitliebooltswbidiwehm 
cwiiilnnl  MMMMU  to  litti*  more  tlua  gmenl  coib> 
frfftinti  upon  tbii  topic.  The  only  ralMtaotU  Act 
contained  in  the  dnt  volume  of  tlw  HHforwaftftt 
l^ttr  n'ar,  published  by  the  goTemnaat  orPtrdmnid 
VII.,  IS  that,  in  ISd^,  the  annual  esporu  of  Spain 
were  tu  lliu  tutporta  as  ihree  to  teven  ;  the  value  of 
the  former  amounting  to  •evcnly-tivi;  mill  ions  of 
ftaaoa  (w«  letve  tlM  denomination  unalt«r«tl),  while 
die  latter  raw  to  on*  Irasdred  and  twenty-Hve  mil- 
UvMcftlietMwpMnjr.  *' lo  I80S  (M^r  tlwM  ofi- 
eM  hbcoriim;,*  tbtprodaM  of  oar  kdmrjmm 
calculutol  ni  three  handMd  and  Sftj  nUliona  of 
francs ;  but  it  i«-as  aooti  reditoad  to  tnoch  ie«a  in 
consiqiiiMicc  of  llic  niaritimc  war  (with  England), 
sod  the  raai»cns4ition»  of  ihc  Prince  of  the  IVace. 
TIm  cfibctcof  tbc^e  checks  »'ere  the  nioru  felt,  as  the 
mwnueM  from  tbo  American  colooiea  were  in- 
idtqwe  10  eom  tbo  ddkit.  Our  indiwtiy  io  llMMb 


IN. 

teprweiitod  bf  tbo  anouot  of  its  pndyco,  «M  ta 

that  of  Pmiee  tiearlyM  •even  to  forty"  ^ 

"  O.ir  coiiinicrct  ii>  ISDC',  soon  nfVcr  the  prace 
of  Aniit  ns,  wiis  to  th;it  of  fraiKc  as  two  to  thrtc— 
iuch,  at  least,  ij  tlie  result  of  the  statistical  docu- 
ments published  by  tho  conttoental  powers  at  that 
period.  But  according  to  the  more  accurate  esti- 
OMto  preaented  to  government  by  Mr  Canga  Ar* 
gudla«  io  180S,  tho  proportion  was  tliat  of  twenly- 
cMt  (»  ODO  hwHlKd  aad  eigblf-two,  which,  in  fiict, 
diren  bat  KttlB  from  the  preeedlng." 

"  When  lircat  Britain  declared  against  us,  in  tbe 
following  year,  our  cororoercf,  which  was  just  be- 
ginning to  recover  from  the  lessee  of  the  ji.wt  war, 
may  hf  said  to  have  received  its  death  wound.  Our 
mercantile  cooopanie*,  then  the  most  powerlul  in 
£arope,t  wer«  ruined  by  the  gcnonl  stagnation  of 
trade,  by  the  latge  and  fraqooat  loans  made  to  » 
govemmeet,  who  nofor  paid  either  intereot  orprin* 
cipal.  The  nOmtbu  I  Jamb  Company,  whole  Auida 
were  immense,  failetl  to  the  amount  of  six  millions 
(of  francs).  The  Deputation  of  the  fvt  GggMios 
of  Madriii,  well  known  to  all  F.uropc  for  its  credit 
and  wealth,  was  ruined,  partly  by  tbe  inactive  state 
of  our  iodiMltjr*  paidj  vf  m  ' 
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uliom  King  Don  Alonso  (XI.)  appointed  to  dwt  oflee  when  tbe draep  w«(e fifft  biwight  ftom  Eogland 

in  the  Carracks."  (CVu/o'i  Kpistolario,  Letter  73d,  dated  l^S?-)  The  appointment  of  Inigo  Lopes  waa  BmJo 
in  IStg.  (See  a  note  to  the  Chronicle  of  Peter  the  Cruel,  p.  60.  Madrid,  177P.)  The  second  iroportatlOB 
was  in  the  reign  of  Henry  III.  of  Castilic,  n .  !  farmed  part  of  the  marriage  portion  of  his  wife,  Catharine 
PJaotagenet,  daughter  of  John  of  Gaunt.  (See  Hittofia  dela  Vida  y  lleckos  del  iie^  Don  Uean^ue  Tcrcejo 
4t  Catlilia,  pnr  Gil  GoDaalei  Davila,  p.  11.)  Thix  marriage  was  celebrated  in  1S88.  (lb.  p.  4<.)  The 
thM  iaMOtlatiaii  ia  OMOtionod  bj  Holhiahed  (VoU  II.  p.  668),  who  relates  that,  in  1466,  Edward  IV.  of 
Enetand^  eondodod  an  aoiilie  aad  league  with  Henrie  King  of  Castile,  and  John  IQng  of  Aragon,  at  the 
cnnclkiding  whereof  be  granted  liceooelbr  certalno  Cottetholdo  abeepe  lo  be  tfaaiporled  tola  the  countrie 
of  Spaine  (as  people  report),  which  have  there  so  nraltiplMd  and  tnereeaedt  (hat  it  Iwlh  tiinied  tho  commo- 
ditic  of  England  much  to  tlie  S|mnish  profit."  Ston  e  (p.  +19)  repeats  the  account  of  Holinthed  ;  but  adda» 
that  "  long  erethi*  wurc  bheep  in  Spaine,  as  may  appeart:  by  a,  paUcol  of  Kina  Henry  tbe  Second,  the  31  of 
bfa  raigne,  granted  to  the  weavers  of  Loudon,  that  if  any  cloth  wen  fowialo  bo  madoof  Spanilh  woel 
nixed  with  English  wool,  the  Maior  of  London  should  see  it  brent." 

Ffom  this  regulation  of  Henry  II.,  it  may  be  inferred  that  Spanish  wool  was,  at  that  time,  inferior  in  qua* 
lity  to  English  wool,  and  this  cendntMa  ia  eaofiraiod  by  Capmany,  who  rcnarka,  that,  till  tbe  middle  of  the 
fifteenth  century,  the  ftpaairii  wool  oodld  not  be  bfought  iatocoopetilioB  with  that  of  Bagtaod,  for  the  fine 
manufactures  ol  I  lorerce  and  Flanders  (QaaftioNes  CrftiVa*.  p.  9);  wMdl  ttuim  agiooa 
plnints  of  Stowe,  Harrison,  Speed,  and  Sir  Ridiard  Baker,  that  Spanish  wool  waaaoniicb  improaoain 
Ibeir  days  as  to  rival  that  of  England.  •    c  • 

It  cannot,  however,  be  doubted  that  the  travelling  flocks,  called  Trashuinantci,  were  known  m  Sp^ 
long  before  the  importation  of  sheep  from  England ;  as  the  Ccncejo  de  la  Metia,  which  was  created  for  the 
pmewalion  of  their  privileges,  possess  a  charter  dated  2d  of  Scptmnber  1273.  (See  Qtwderno  de  la  Mttta.*) 

The  custom  of  changing  the  sUtions  of  the  flocks  according  to  the  seasons,  the  Spaniard*  must  have 
derived  Irani  U>o  Romans,  whose  pnnctice  on  (Us  point  of  rural  economy  is  thus  described  by  Varro  t  " 
(an*)  in  aahibus  qua-  paacontar—et  a  teclia  aboont  long^,  portant  secum  crates  aut  retia  quibus  cohortes 
in  solitudino  facianl,  caicraque  utensilia ;  longe  cnim  et  late  in  divenit  locis  pasci  solent,  ut  multa  millia 
al»int  s«pe  bybernse  pastiones  Mb  astivis.  Ego  vero  scio,  inquam,  aeaa  alibi  greges  in  AppuUs  bybeiaabant 
qaiiaaettinMBOOlibovMlivahani."  Dt  R» Riut*  Lib.  11. eg. 


£iq.  of  Dulwidi  Collie 

•  Introduction,  p.  l23,  et  teq.  t  i-   r      ^  , 

t  The  military  historians  seem  not  to  hove  recollected  the  existence  of  the  l.a>.t  India  Lonipanj,  m 
England.  It  is  certainly  to  be  regretted  that  habits  of  inaccuracy  and  exaggeration  still  prevail  too  much 
•niong  the  Sponiib  wiiteiB,  especially  apon  lubjecta  conneded  wbh  national  Miog. 
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of  oar  ministerg.  Neither  the  Naiumal  Bank  of 
San  Carlot,  which  opened  witli  a  capital  ol"  wjTenty. 
iv0  tDiUioiu  (of  rMJx,  about  seven  mUUona  and  • 


half  StefHog).  nor  the  RomI  Maritime  CMq 
created  in  1789,  could  fcatixe  timr  tttj/teiM,  or 
preserve  their  funds,  whidi  wen  aooo  drdnad,  to 
fill  the  strong  cheste  of  tUr  Favourite,  nr  ■^pcnt  in 
France  for  the  support  of  .itt  ih  s  ^vliich  were,  at  nu 
distant  period,  to  be  einplovnl  ^f;;iirist  u».*'^ 

"  Ttie  fiulnre  of  reauttancea  Irom  Spanish  Ame- 
ficai,  the  caorawm  NtaMka  which  we  pud  to 
Bnan^  tod  lbs  ralnooi  nNMvea  hj  which  the  an« 
Biial  defiehi  wn«  met,  nthauMd  the  treasury,  and 
put  an  end  to  public  credit.  Mo  iuoda  w«m  mIo 
from  the  hands  of  the  Favourite.  The  capital  oPtbo 
bank,  that  of  the  Af  i/r  'L'  ririhid,  the  judiciary 
depociU,  the  pauper's  lund, — ail  was  seized  by  ser- 
vile ambition,  lliat  it  might  support  injustice  and 

godigalitj.  The  pUuis  of  internal  navigatioa  were 
rgotten,  the  public  works  then  in  progress  were 
mpended,  md  those  tfaet  hod  been  oraduded  wen 
left  to  decay  for  went  oFBerae  to  repair  theoa.'* 

"  The  government,  wholly  ioteot  on  guilty  schemes 
of  momentary  advantage,  not  only  oeglected  the 
country  whose  interests  it  wa*  their  duty  to  pro- 
mote, but  actually  increased  the  obstacles  which 
were  opposed  to  her  industry.  Customhouiie!*  were 
foand  in  eveiy  direction,  the  roads  were  crowded 
with  reveme  offcers,  and  tolls  were  leviedi  ■!  ewy 
etep,  upon  ttaweUcfi.  The  Merchonle  ir«f»  oeai* 
jieiled  to  make  dcdentioiia  liijtirMmi  lo  diiir  into* 
rests;  and,  when  they  had  gone  through  ten  thou- 
sand vexatious  fomu,  they  could  not  yet  feel  se- 
en^ or  tafood  the  neeehof  ifaeflaGalvaliiina.'' 

t         V.  Such  was  the  state  of  Spain  in  1808,  when  the 
•siy.        ambition  of  France,  and  the  dissensions  ol  tlie  royal 
family,  brought  her  to  tbtt  dangerous  crisis,  of 

which  the  estreordwMy  •*•»■  of  the  last  fiAeeo 
year*  ere  net  mfldent  to  pehit  oat  dM  bnie.  We 

must,  liowever,  refer  the  reader  for  a  skclch  of  that 
part  of  Spiiiiinh  history  to  the  Article  Great  15ri. 
TAiK  in  this  Sup:  ;  and  attcni^jt  a  more  de- 

tailed view  of  the  period  beginning  with  the  return 
of  Ferdinand  VII.  from  his  captivity  in  France,  and 
ending  in  the  innalon  of  the  French  army  in  182S. 
M<w  Coud.   The  hopee  wUoh  had  Induoed  some  of  the  most 
2^  flf    cnlii^teneA  Spnniarda  to  ji^  lo  the  Mpohur  ttniggle 
^''^      against  the  establishment  efJmtfh  Baau&pmt  on 
the  throne  of  their  country,  had  been  crowned  with 
succe**  on  the  [lublication  of  the  New  Constitution, 
at  Cadi/.,  on  the  l9th  of  March  1812.  , 

By  one  ot  the  hrst  article*  in  that  code,  the  sove- 
reignty is  declared  to  reside  essentially  in  the  na- 
tion, wliich,  being  free  and  independent,  neither  ia, 
nor  eaa  be,  the  patrimony  of  any  pcnon  or  ftnOy. 
—All  Spaniards,  without  distinction,  are  subject 
to  taxation. — "  The  religion  of  the  Spanish  nation 
is,  and  shall  be  for  ever,  the  Catholic,  Apo$toh'c, 
and  Roman,  which  is  tlie  only  true  religion." — 
"  The  nation,"  it  is  added,  "  protects  it  by  wise  and 
just  laws,  and  forbids  the  exercise  of  any  other 
whatever."— The  government  of  the  Spanish  natton 
ii  ateted  to  be  "  a  linaited  hereditary  mooardiy.''— 
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The  power  of  omkiyg  Idw^  m  vuii^d  "  ia  the  Corteai 
jointly  with  tlic  King." — In  describing  the  daaa  of 
Spenieids  who  enjoy  the  privileges  of  citiaensbip, 
»'  reputed  of  African  origin,  either  by  the 
rthonoihei'eHde.''aioe»daded.  Ai 


ler  exdosion  ia  given  to  Sponiarde  who  obtahi  natn- 

raliz;  tion  in  another  country,  or  who,  withoiii  Icare, 
uL^i  lit  themselves  five  years  from  Spain.  1  fie  only 
bfts:.-.  till  [111-  n'jmber  of  represent 'it  I  vc'-H  in  the  Cor« 
tes  is  J'opvlaium,  to  be  taken  from  the  ceiuiu  of  1797, 
till  one  more  correct  can  be  made.  For  every  Mi* 
venty  tbouaaod  souU  there  ia  to  be  one  dapoty  in 
theCortea.  The returaa of  the  meatea are laada 
by  three  suoeeeiifO  eieOiailfc  B**?  penah  ap* 
points  electott  (br  the  diMtkt  to  vrhidi  it  belong*. 
These  repair  to  the  chief  town  i  f  diitrict  to 
choose  another  set  of  electors,  who,  J^tly,  aieetiag 
in  the  capital  of  the  provincf ,  ni.ike  the  hnal  ap- 
pointment to  the  Cortes.  'Ibe  Cortes  is  trieooial. 
No  member  can  bo  elected  ttt  two  successive  re* 
preaentationa.  Mo  dehoia  caa  he  eanied  on  in  ihn 
pieeneo  of  the  ktaur;  U*  Bfadtteta  say  attend  ani 
•peak,  but  are  not  allowed  to  vote.  There  is  a  per- 
manent deputation,  or  comtnittee  of  the  Cortes, 
cump  SL'd  of  seven  nieiiiiurH,  appointed  by  the 
wiiolc  body,  before  a  prurugatioo  or  dksolutioo, 
wliose  duty  is  to  watch  over  tlie  executive,  and  re- 
port any  infringement  of  the  conititntion  to  tho 
aaxt  Cortes.  It  also  heloncs  to  tbaat  to  convoke 
an  cxtramdinaiy  Cortea  in  uio  caaoa  peweribad  bjf 
die  oooadtadan. 

The  powers  of  the  Cortes  are  r!itefly  ihc-sc:  \ti. 
To  Biove  and  pass  the  laws ;  and  to  luii  rj)rt't  and 
alter  them  when  necessary.  2d,  To  administer  the 
con(tituti(mai  oaths  to  Uie  King,  the  Prince  of  As- 
tunas,  See.  Sd,  To  determine  any  doubt  or  fbd  re- 
lative to  the  succession.  4^A,  To  elect  n  rt|MMy, 
•ad  define  its  powers.  Sth,  To  ondpa  the  nemie  re* 
cognition  of  the  Mooe  of  Aatoflai.  6m,  To  ap* 
point  guardiant  to  the  Idng  while  a  nrinor.  7/A,  To 
approve  or  reject  treaties  previous  to  ratification. 
bih.  To  allow  or  refuse  the  admission  of  foreign 
troops  int  I  t.'n'  '.mgdom.  9."j  T  j  liecree  the  crca* 
tion  or  suppression  of  offices  in  the  tribunals  estn* 
blished  by  the  constitution,  aa  well  aa  of  ptaoee  of 
public  trust.  1(MA,  To  ix,  Ofary  jeaTj  kf  tlw 
king's  proposal,  the  land  and  aea  flmati  lb 
regulate  the  oaiUtary  code  in  all  iu  branches.  l3A, 
To  fix  the  expence*  of  the  government.  ISth,  To  im- 
pose taxes,  contract  loans,  and  direct  every  thing  re- 
lating to  the  revenue.  HM,  To  establish  a  plan  of 
J  il j'uc  instruction,  and  direct  the  education  of  the 
I'riace  of  Asturias.  I5th,  To  protect  the  foUtiuU 
liberty  of  the  press.  I6tk,  To  enforce  the  i 
•thility  of  the  eecietariea  of  Mate,  «ad  other  j 
In  odScOk 

Lnw*  nmj  be  proposed,  in  writing,  by  any  one  of 
the  deputie*.  Two  days  after  the  motion,  the  bill  n  to 
be  read  a  second  time.  It  is  then  determined  whe> 
tbcr  the  subject  is  to  be  debated,  or  to  be  referred 
to  a  committee.  Four  days  after  tbe  bUl  has  been 
voted  worthy  of  discussion,  it  is  read  a  third  time, 
and  a  day  is  (Appointed  for  the  debate.  A  majority 
of  rotM  deddea  the  lata  4f  the  hills  tin 
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premt  on  them  occarion  Bort  MteMd  tb»  bdf  oT 

^^^^  iheir  UKtl  [iiimhijr  by  imr. 

The  p  j"  f  rs  til  vin;  Liuj5  are,  1st,  To  (uspend  the 
paKslni;  (It  1  -aw  by  witliliolding  hi*  sanccioD.  He 
can  exercue  thu  power  againat  anj  decree  of  tbe 
Cortes,  for  two  coowcutive  wiaions ;  Int  h  OwnptW 
W  ttt  jpm  hk  — eat  if  dM  mom  km  m  fumua  bj 
^iw  OMh  MMOMiival^.  9A  Hm  flMOMnv  Mir- 
er reudce  exeiutively  to  the  king,  and  extendi  to 
whatever  relates  to  the  preservation  of  public  order 
ill  (lir  luurior,  and  to  the  external  »ectmtT  of  the 
state,  according  to  the  constitution  and  the  laws. 
The  privilcge«  and  dutic«  of  the  executive  are  thus 
detailed  ia  the  constitatioo :  the  King  may  issue 
decrees,  regulations,  and  instructions,  for  the  more 
dbeutUf  eirfbfdng  of  the  law«i— Uie  Jm  doij  to 
tmA  omr  the  mSmakutOem  of  joMlefti— he  de> 
dares  war,  and  makes  peace,  under  the  control  of 
the  Cortes;— he  appoint*  judges  to  all  the  civil  and 
criminal  couru,  on  the  presentation  of  the  council 
of  Mate  ;— all  civil  and  military  employmeuis  are  of 
the  king's  appointment  ;-;-he  presents  to  all  bishop- 
ricks,  cccleataatical  dignities  and  benefices  which 
nwy  be  in  the  gift  of  the  crown ;  all  by  the  advice 
«f  lh*ooaiicilorM«a$— tbekiqg  m  ili«<MiMaia«r 
lioBoar;  the  •mj  md  the  nvrf  «r«  at  hit  eoow 

riinni'i,  and  he  has  the  njipninr-nrnt  nf  gnnrraU  and 
adiuu'iUB , — iic  liiiii  tiic  rigiii  oi  cojuiij^e,  Aud  ihe 
privilege  of  impressing  his  bust  on  the  nieisllic  cur- 
rency of  the  realm the  k'ta^  can  propose  new 
laws,  or  amendmenta  to  those  in  existence. — It  be- 
looge  iIm  lo  bim  t*  cifculaM  AT  wilhhiild  the  Pepe'a 
vMipM  cad  boBi  ^be  «m  flhooN  and  dindM  bii 
own  aUnltters. 

Tbe  following  checks  art  latd  on  the  king's  au> 
thority  by  the  consiiiulioo : 

tilt,  The  king  cannot  prevent  the  meeting  of  the 
Cortes  at  the  periruls  fi vnl  by  the  constitution;  nei- 
ther can  he  diiaolvc  them  or  disturb  their  sittings. 
His  advisers  and  abettors  in  such  attempts  are 
ffwity  of  iremon.  fid;  If  tbe  king  dMHdd  quit  the 
kingdom  wiiboal  eonaeM  of  tbe  Corten,  he  is 
understood  to  have  abdicated  tbe  crown.  34^,  The 
king  cannot  alienate  any  part  of  the  Spanish  terri- 
tory. 4<A,  Ht  c  u.iiut  abdicate  the  crown  in  favour 
of  his  successor  without  the  consent  of  the  Cortes. 
51k,  He  cannot  enter  into  any  polilicul  alliance,  or 
meJke  oommercial  treaties  witiiout  the  cnnufni  oi'Uie 
Cenee.  6th,  He  cannot  grant  privih  ::i  .  t  r  mono- 
peUcb  7th,  The  king  cannot  disturb  any  individu* 
•1  Id  the  enjoyment  of  his  property,  nor  deprive 
him  nf  I  is  pensonal  liberty.  If  the  interest  of  tbe 
sutt  ibouid  require  the  arrest  of  any  individual  by 
virtue  of  a  royal  order,  the  prisoner  must  be  deliver- 
ed over  to  a  comp^teot  tribunal  within  eigl)t  and 
forty  hours.  Slh,  The  king  cannot  marry  without 
the  consent  of  the  Cortes ;  he  is  supposed  to  abdi- 
cate the  crown  by  taking  a  wife  against  their  will. 

The  CeencU  ef  State  is  composed  of  forty  indlvi- 
dtuJ^  vlt.  tiro  bishops,  two  priests,  and  fear  gran- 
dees; the  other  thirty-two  must  not  belong  to  any 
of  these  claiwes.  The  members  of  the  Council  of 
State  shall  be  chi>,i:ri  hy  v.u:  kin-  out  o\  a  ir:|-;e  list, 
preaeated  to  bim  by  the  Cortes.   The  CouociUors 


efSlate  eanaot  be  itnoved  without  a  trial  beftre  Bftia. 

the  Supreme  Court  of  Justice.  Their  salary  is  fixed  **^~v^ 
by  the  Cortes.  'Ilie  functions  of  tliis  Council  of 
State  are  to  advise  the  king  on  all  important  matteri 
of  government,  and  especially  upon  giving  or  refill 
ing  his  sanction  to  the  laws,  declaring  war,  er  wtk» 
iag  treaties.  The  kuig,  besides,  cannot  bestow  eay 
•crioaiailicil  beDefaa^  or  appoint  any  judge,  bet  at 
the  proposal  of  tbe  Council  of  State,  who,  upon 
every  vacancy,  are  to  confine  hit  choice  to  one  out 
of  (iiri  t  individually  whoie  uuttt  ihigr  era  tv 

bclore  his  majesty. 

The  laws  for  the  security  of  personal  liberty  are 
tliese,  l*t,  No  Spaniard  can  be  imprisoned  without  a 
summary  procets,  wherein  he  is  credibly  charged  with 
the  halimctioii  of  tooae  law  which  su^jecie  the  ef- 
ftnder  to  oofponl  panfahment ;  2d,  The  arreat  cm- 
not  take  place  without  the  w-  irr  int  of  a  cnmpctent 
judge ;  3d,  Prisoners  are  not  (u  be  examined  upon 
oatti  ;  Hh,  The  gaoler  t[ uUl  keep  a  register  of  the 
pruiOBecs,  cxpreasing  the  warrant,  and  the  allied 
cause  of  hia  confinement. 

Such  are  tbe  neia  artidea  of  the  Spaniih  CoiMti> 
tutioni  a  pcodiielkieiibich,coiaiikriog  the  eirciBB- 
ateaeeief  itaamHMieey  frilly  deaerves  theatteo- 
tfam  ef  tbe  pontidin  aod  me  philosopher.  Spain 
had  been  for  ngr-F  unr'.cr  the  rnn^t  effectual  restraints 
which  can  b-c  li;J  on  the  human  mind,  to  prevent 
its  dwelling  upon  -uhjccts  connected  with  the  autho- 
rity of  civil  and  ecclesiastical  rulers.  Few  Spaniards, 
out  of  the  learned  professions,  devoted  any  part  of 
their  time  to  reading.  The  kmwlei^  of  the  defgy 
was  generally  liaited  M  aafaebHtfe  divinity,  at  tfaet 
of  the  iawTen  to  tbe  fenaa  ef  the  civil  courts.  A 
Hnall  proportion  of  both  daaaet  had  privately  ven- 
tured to  lock  beyond  the  bounds  which  church  and 
goveriiiiK  ;it  liiid  set  to  their  speculations,  and, 
books  lioi  11^';  tnojpLrltjJ  IVlmii  I'rance,  an  inconsider- 
able number  were  become  initiated  in  the  prtnciplee 
of  the  French  Philosophical  School.  The  seeds  of 
doubt  and  diasent,  in  nMltatt  ef  religion  end  poligr, 
had  greatly  spread  for  the  bat  brty  jean;  but  am 
bulk  of  the  nation  was  still  without  a  thought  on 
tbeee  subjects,  and  blindly  followed  the  impulse 
wtiiofi  tiine  and  habit  had  given  them.  The  events 
h1i:oIi  J.oihroncd  Charles  IV.  had  no  farther  broken 
the  ,e  h  lints  than  merely  to  show  the  people  howef-  , 
fectually  iltey  could  oppose  tlieir  own  will  to  the 
constituted  authorities.  But  their  loyally  was  not 
impaired  by  their  MMoeisful  effnrta.  The  aeoie  ef 
fwdnand  VIL  wee  tbejpreet  bend  ef  vrfon  wbii^ 
preserved  the  Spaniards  from  anarchy.  To  defend  the 
authority  of  the  crown  was  the  only  object  o!  Ujcir 
general  iiv-urrcction  ;  ond,  having  deposited  its  un- 
bounded powers  in  the  bands  of  a  few,  the  people 
retired  to  their  beeae*,  aottiof  ae  Note  to  ifaeUr 
obedience. 

Had  not  the  progress  of  the  R—ch  enniea  dit- 
persed  the  CeUni  Jmfa,  ind  eoaeeaMaled  the  fU- 

S'liive  patriota  et  Cidii,  ii  b  man  duui  probable 
at  the  Cortes  would  have  been  assembled  accord- 
ing to  the  ancient  forms,  and  that  the  privileged 
1 1 J  M  s,  si.y^jM  rto  i  by  the  majority  of  the  nation, 
would  have  defeated  ooj  attempt  to  alter  the  eM 
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.Spain,  conatitution.  But  Cadiz  ofFercd  to  that  party, 
which  has  been  since  known  by  tbf  namo  of  l.ilieral, 
the  most  favourable  opportunity  of  striking  a  deadly 
blow  at  the  verj  root  of  the  monarchical  power,  un> 
dcr  which  they  hod  so  long  groaned  ia  bopdoM, 
yet  gileot,  rcotlenneaf. 

.   From  itt  anritiaie  powiion,  its  eoniawraW  inlcf 
Q,^^'   esu,  and  the  foreign  extractioa  of  many  of  itt  intw. 

biiaius,  Cmdiz  has,  at  all  time^,  exhibited  a  scene  of 
lito  so  ditl'erent  from  that  whicli  stnlcts  the  olisurvcr 
in  thu-  interior,  that,  upon  entering  its  «alU,  he 
*  might  iraagitie  himself  suddenly  traasported  out  of 
the  kingdom.  There,  instead  of  the  national  pre- 
jadiGea  fiiTonr  of  birth,  he  might  perceive  the 
pride  of  weelth,  md  an  ill  disguised  impatience  of 
■1!  other  claiou  -to  TCtpeet  aoa  inflneoce.  If  the 
rich  merchants  decked  tnemselfes  with  the  marks  of 
distinction  so  eagerly  coveted  by  Spaniards,  they 
still  wore  tliera  without  e.i«e  or  satisfaction.  Appa- 
rtntl\-  ruined  by  tbc.se  externals  to  tlie  ranks  of  the 
old  titled  gently,  the  new  m>irquiii  as  kiiigbt  still 
jfowMi  Mmelf  but  little  removed  above  those  of  his 
'  kmun  coodilioB.  He  could  not  meet  with  the  he* 
rtditsiy  deAmioe  wbieh  the  CeM&re  of  the  »!•• 
lior  found  in  the  labouring  classes.  CidH»  fai  iU 
days  of  prosperity,  had  no  poor ;  for,  whOe  a  itnani 
of  wejltli  was  poured  in  from  the  American  colo« 
nics,  tlie  «ea  forbad  its  populution  to  spread  beyond 
the  limits  of  comfortable  sub.•'i^tl■nce.  The  line  of 
distinction  bettvccn  the  higher  and  the  lower  classes 
WMt  therefore,  le.<s  toarked  than  in  other  large 
toWM  of  the  peninsula  \  and,  whco  the  MMOa  of 
merenntile  prosperity  wai  over,  an  Ihe  depreition 
was  general,  it  left  the  various  clanea  at  the  same 
proportionable  distance.  Cadiz,  unknown  to  herself, 
cherished,  in  fact,  a  rcpubltcaa  spirit.  The  line 
which  divided  her  rich  and  lier  poor,  her  workmen 
and  their  eoiploj  ers,  was  almost  imperceptible  when 
compared  with  tiiegulf  of  prtjudict.'  and  pride  which 
eeparatcd  the  mercliant  from  the  grandee.  Thus, 
imdifided  by  Jadfluaiea  of  raokt  and  feeling  in  com- 
mon  that  iotpatienoe  of  poUtteal  superiority  which  la 
inherent  to  the  human  heart,  ibe  people  of  Cadiz 
were  ready  to  greet  any  prospect  of  change  iii  the 
monarchical  and  aristocratieal  system  of  the  country. 

All  that  was  wasting  to  bring  these  dispositions 
Into  action,  and  give  them  a  definite  aim,  was 
driven  into  Cadiz  by  the  advance  of  tiie  French 
•naies  within  sight  M  ita  walls.  Madrid  had,  for  a 
long  thne,  be«i  the  resort  «f  dM*  noat  enlidileoed 
Spniardst  the  only  spot  where  peiaons,  wno  had 
embraced  Liberal  principles,  could  feel  the  oppres- 
sive yoke  of  religious  tyranny  somewhat  eaivvd  on 
their  necks.  As  they  (generally  belonged  to  that 
Dumerouii  alma  of  the  Spauish  gentry  who  look  up  to 
the  patronage  of  government  for  the  rocaos  of  sub- 
listence,  the  court  drew  them  together  from  the 
.  provinces.  On  the  prospect  of  the  political  changes 
which  the  oaptivity  of  Feidinaod  o|ief»ed  to  the 
eonntry.  theae  men  attaehed  tbenuelvee  to  the  Ow* 
tral  Junta,  and  finally  followed  its  members  in  tlieir 
flight  Irou)  .Seville  to  Cudiz.  Tiiilher,  too,  flocked 
all  the  stragijlerri  of  the  pliilo-mphic;d  party  ;  and,  on 
the  diimlution  of  that  dull,  dilatory  knot  of  ill  aiaort- 


cd  men,  who,  under  the  veil  of  dignified  gravity,  ^fm. 
had  for  a  time  concealed  their  unfitness  to  direct  the  '     ^  * 
nation,  the  Spanish  speculatists  found  themselves  in 
the  midst  of  a  population  highly  disposed  to  listen  to 
their  docuines,  to  embrace  their  views,  and  eoasti- 
tnts  them  the  organ*  of  Ibtt  MW  lai»  which  i 
to  ftwodel  the  kingdom. 

The  majority  of  the  first  Cettea  being  coroposed  < 
of  the  class  of  men  wliom,  by  anticipation,  we  l'«»e  p'"""* 
called  Liherales,  the  project  of  u  Coiisliiutioo  wks  iro-  gf^^J^ 
mediately  set  on  foot,  and  a  committee  of  the  ablest  m 
members  appointed  to  draw  up  the  fundamental 
code  of  the  monarchy.  Such  a  task,  at  all  times  ar« 
duous,  was,  in  the  present  circumstancea  of  the 
country,  besei  with  peculiar  diSlculliei>  The  legit* 
laton^  eoniiited  wiibio  the  wulU  of  a  town  where  in. 
BovaHona  could  not  fail  to  be  popular,  went  through 
their  task  under  a  strong  deiu^inn,  iiiiitukirig  their 
own  wiihes  and  the  applause  of  the  i-urroundiftg 
multitude  for  the  sense  of  the  nation.  Eucouraj;ed 
by  tlie  absence  of  the  king,  placed  beyond  any 
check  from  the  privileged  classes,  and  the  weight  of 
the  landed  property  of  the  coootrjr,  it  ia  tiirpriring 
that  the  freneta  of  the  new  ooaetitntlon  were  not 
mere  rash  than  they  appear  in  (he  code,  of  which 
we  have  laid  an  abstract  before  our  readers. 

We  i-troii;:ly  suspect,  Imwever,  that  the  authors 
of  the  Spanit.li  constitution  were  k>3  disposed  to 
consider  Uie  real  sense  of  the  iialion,  than  to  pre- 
pare, in  their  code,  the  most  eiiectual  means  of  work* 
ing  a  rodicsl  change  in  the  public  milld>  Peffaaiia 
they  despaired  of  being  able,  bf  a  mure  tra^ 
Spaolth  lyatem  of  lawi!,  to  make  a  laating  rdbnn  In 
the  stale.  Perhaps  they  feared  tliat,  if  a  portion  of 
the  legislative  power  was  deposited  in  the  hands  of 
an  upper  hmiT,  composed  of  the  (irandees  and  the 
Clergy,  it  would  clog  the  motion  whicli  they  witJied 
to  impress  upon  the  almost  disorganized  machinery 
of  the  Spamsh  state.  Perhaps  they  conceived  that 
the  pMMr,  wllidi,  in  the  hands  of  the  crown,  had 

been  ao  ootrageousljr  abused,  could  not  be  reduced 
loo  mueht  end  that,  ainee  the  oonsdtuUno  muat  re- 
cognize a  king,  he  could  not  be  too  strictly  w  aichcd 
and  fettered.  We  are  not,  indeed,  surprised  to  tiud 
these  views  in  the  authors  of  the  Span:sli  eui^stitu- 
tion — (bey  were  the  oalurai  rtisuit  of  Uivir  posilion 
— right  feelings  exasperated  by  a  long  endurance  «f 
tyranny  and  misrule.  But  we  cannot,  on  the  other 
hand,  give  them  credit  for  any  degree  of  that  sound 
and  practical  wiadoea  which  ahoiie  in  the  Engliih 
patrloU  of  1688.  The  aotbon  of  the  SpaniiJi  con* 
stitutiori  had,  it  is  ti  ue,  to  reconstruct  the  slate  al- 
most from  the  foundations.  But,  prufessing  Uiat 
thepr  only  intended  to  re-establish  the  ancient  consti' 
lution  of  ihe  kiiigduiu,  Uiey  l<ad  not  the  ability  even 
to  preserve  its  external  form.  They  certainly  neglect* 
ed  all  the  old  materials.  Nor  have  they  sliown 
deeper  views  in  the  solution  of  ihe  general  proUena 
of  politica,  aoflh  aa  the  Uuu  of  reprasaolatiea,  and 
the  Jbrm  of  election.  The  Spanish  legislators  have, 
on  both  the.'ie  points,  .'dirunk  at  tlie  vien  of  difEcuI- 
ties  which  ihey  wanted  either  the  kuowlnlge  or  tfie 
oLirage  to  meet  fairly. 
On  one  subject  alone  the  authors  of  the  coiutita- 
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modilication.   The  wlicte  otk  '^^'^f 
nately,  un  accurate  txprewiwo  "{''"ions 
which  the  ma«»  of  the  Spnni'V  oat^"'  Upon  iliat 

point.    ShaU  we.  then,  wp\K)iC  0»«    of   ? " 
con8ti(uiion  ginccre  in  the  ptofcsMP'^  .     ll>c  strong, 
undmibting,  dictatorial  faith,  which  Dlftzes  forth  in 
that  notable  article  J    Must  we  not  Mi»pect  that  cx^ 
uberancc  of  belief  n hid)  makcaa  Liberal  party  aland 
Catholic  sponsors  for  generation*  unborn  ?  Fur  our 
part,  we  believe  it  equally  impossible  that  mco, 
whohe  course  of  reading  and  thinking  had  led  them 
to  eiubrnce  the  po'iiical  principles  which  have  been 
enforced  in  the  Spanish  constitution,  aliould  approve 
the  article  in  question,  as  that  a  nation,.  Ktill  bigoted 
to  such  doctrines,  should  be  disposed  to  receive  that 
conetitution.    It  has  been  answered,  we  know,  that 
the  political  part  of  the  Spanish  code  was  calculated 
to  overturn  tlie  law  concerning  religion.    lJut  was  it 
not  to  be  feared  tliat  the  reverse  might  happen  I  Or 
was  it  consistent  with  the  wisdom  of  constitutional 
legislators  to  combine  the  most  irreconcileable  prin- 
ciples in  the  fundamental  laws  of  the  stale?  Had 
they  been  more  temperate  and  yielding  in  their  po- 
litical vifws,i_had  tliey  not  alarmed  every  Spanish 
prejudice  by  their  plan  of  reform,  they  might  have 
lound  their  religious  adversaries  le»8  on  their  guard, 
and  gained  some  ground  on  the  side  of  toleration, 
iiut  the  Spanish  constitution  was  like  one  of  those 
treaties  whicii  wily  politicians  sign  with  a  mutual 
hope  that  they  contain  the  elements  of  destruction 
to  the  other  contracting  party.    The  Libcralrs,  un- 
able to  cope  with  religious  prejudice,  trusted  to  the 
operation  of  democratic  principle  ;  the  bigots,  cut  off 
from  their  main  body  within  the  walls  of  Cadiz, 
clung  to  their  monstrous  privilege  of  keeping  the 
conscience  of  every  Spaniard  in  bondage.    The  Li' 
beralei  meant  more  than  they  dared  to  expres! — the 
bigoU  gained  all  they  wanted.    Thiu,  while  victory 
was  apparently  on  the  side  of  the  former,  the  latter 
held,  in  the  religious  intolerance  of  llie  country,  now 
raised  into  a  constitutional  law,  the  strongest  pledge 
of  a  future  and  more  permanent  triumph.  The 
events  »»hich  followed  the  return  of  Ferdinand  must 
convince  every  impartial  judge,  that  the  great  mass 
of  the  Spaniards  were  not  dt>posed  to  second  the 
views  of  the  Liberaie*  :  and  that,  if  the  constitution 
has,  at  a  later  perit>d,  had  influence  enough  to  arm 
one  part  ot  tiic  kingdom  in  its  defencei  it  owes  this 
support  In  liie  injustice  and  misconduct  of  tlic  Court 
faction  after  the  restoration,  and  not  to  on  origiaal 
attachment  on  the  part  of  the  people. 

The  rapid  series  of  misfortunes  which  had  shaken 
the  imperial  throne  of  France  to  ita  fotmdationa 
opened  the  way  fur  the  return  of  the  captive  Ferdi- 
nand to  .Madrid.  His  appearance  on  tlie  frontiers 
would,  a  short  time  before,  have  been  liailed  by  his 
subjects  wiiii  general  and  sincere  joy.  Uut  an  ab- 
sence of  six  yeara,  employed  by  the  friends  of  con- 
stitutional liberty  in  disseminating  the  principles  of 
political  reform,  and  fomenting  a  spirit  of  jealousy 
■gainst  the  crown,  had  now  created  un  active  party, 
who  dreaded  the  appearance  of  a  monarch,  born  and 
bred  a  despot,  among  a  people  whose  habits  were 


tliose  of  I'replict't  obedience.   The  arrival  of  ihe  fa- 

inous  Palafox  (who,  since  the  taking  of  Zaragozu,  ^ 
had  been  a  prisoner  in  France),  bearing  dispatches 
from  the  king  to  the  regency,  threw  the  constitu- 
tionalists into  great  consternation.    Ferdinand  an- 
nounced  to  the  regency  tliat  he  had  concluded  a- 
treaty  with  Napoleon,  which,  in  his  opinion,  "  con- 
tained no  condition  that  did  not  accord  with  the  ho-  - 
nour,  glory,  and  interet'ts  of  the  S|Kiniah  nation;  at- 
tiiat  country  could  not  have  obtained  a  more  advan-  ' 
tageous  peace  after  a  succession  of  victories."  Thi>: 
implied  acknowledgment  of  successive  defeats,  this 
readiness  to  conciliation  with  Napoleon,  were  strong 
indications  of  a  mind  habituated  to  feelings  very 
different  from   thoM!   which   had   influenced  the 
•Spaniurils  during  the  eventful  war  ngninst  the  French 
enipcrnr.    Sucli  want  of  sympathy  with  those  na- 
tional t'eclings,  which  might  have  been  supposed 
most  flattering  to  any  other  man  in  Ferdinand's  cir-  , 
cumsiances,  gave  little  hope  of  his  quiet  submission 
to  laws  and  principles  which  were  plainly  intended  to   '  ' 
reduce  his  power,  and  make  him  the  ii^^t  subject  of 
the  kingdom,  instead  of  its  absolute  sovereign.  * 

The  Uegency,  composed  of  Cardinal  Bourbon  (a 
man,  who,  though  related  to  the  royal  family,  bore  in 
the  weakness  of  his  mind  the  best  security  against 
ambition)  and  Agdr  and  Ciscdr,  two  naval  officers 
of  respectable' abilities  in  their  profession,  whose 
only  recommendation  for  tliat  post  seems  to  have 
been  the  absence  of  every  qualification  which  might 
have  given  the  slightest  probability  to  their  elec- 
tion— this  Itegcncy  beheld  with  alarm  the  danger 
which  threatened  the  system  from  which  they  derived 
their  power.  Tlie  treaty  was,  of  course,  rejected, 
and  the  attention  of  the  constitutional  government 
anxiously  fixed  on  the  means  of  averting  the  >>low 
which  was  already  aimed  at  their  authority. 

By  a  decree  of  the  Cortes,  the  king  was  suspend-  Prccautioni 
ed  from  the  exercise  of  all  power  till  he  should  <'(  Con- 
take  the  oath  which  the  new  constitution  prescribed 

,  ,.       1  •     •  r  1       /■  tM)Vcm- 

a  route  was  made  out  for  Ins  journey  from  the  >ron*|„„,, 
tiers  to  Madrid,  and  un  escort  duected  to  watch 
over  him  in  his  progress.  The  Cardinal,  president  of 
the  Regency,  was  to  meet  his  royal  relative  on  the 
road,  under  strict  injunctions  nut  to  perform  the  ^ 
usual  ceremony  of  ki>»ing  the  king's  hand.  (Jcncral 
Copons,  the  military  commander  of  Catalonia,  was 
made  the  bearer  of  copies  of  the  constitution,  and  of 
the  decree  which  suspended  the  royal  authority. 
These  he  was  to  deliver  into  the  hands  of  Ferdinand 
on  the  frontiers  of  the  kingdom. 

The  king  entered  tiie  Spanish  territory  on  the 
24ih  of  March  1814,  and  followed  the  route  pre- 
scribed by  the  Cortes,  tiil  the  vicinity  of  Zaragoza  af- 
forded him  a  pretext  for  visiting  that  renowned  scene 
of  Spanish  patriotism.  He  soon  perceived  a  general 
inditference  to  the  constitution  among  the  lower 
classes;  a  jealousy  of  the  new  men  who  had  risen  in- 
to importance  by  means  of  the  late  changes ;  and  a 
revival  of  those  feelings  of  passive  loyalty  which  the 
unbounded  power  of  tite  Spanish  monarchs,  during 
so  many  centuries,  had  blended  with  the  national 
character.  I'rom  Zaragoza,  Ferdinand  repaired  to 
Valencia,  a  city  well  affected  to  the  crown,  where 
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^■in.  EMo,  a  royalitt  general,  had  the  command  of  a  con« 
^■^^'^^Bderable  body  of  troop?.  Thither  flocked  many 
*  ft  and  dignitaries  of  the  dmrcfaf  Mudooa  to 
tha  king  oT  tho  flmomUe  tum  of  puUie 
don  in  favour  of  an  absolute  monarchy.  The 
owdtnal,  who,  missing  the  king  on  the  prescribed 
road,  had  been  obliged  to  retrace  his  steps,  arrived 
at  Valencia,  when  a  numerous  train  of  royalists,  ready 
to  support  their  master,  would  have  placed  a  bolder 
and  abler  representative  of  the  Cortes  in  difficulties 
flWB  iriiiish  it  would  be  almiut  impossible  for  any 
OM  to  aztricate  himaelf  with  etedit.  The  weak 
ptahlaTa  attempt  to  fbltow  the  ^rectloN  lie  had  re* 
oeived,  addcil  fumii'iritinn  to  the  act  of  homnge  into 
which  he  was  awed  by  the  kin(;'s  frown.  His  kiss- 
ing hands,  however,  did  not  savi  him  from  banish- 
ment and  deprivation  of  the  two  »ee8  of  Toledo  and  Se- 
ville,  which  he  held  together  with  the  pope's  consent. 
HcrnUan  of  The  progress  which  the  ooDatitatiooal  principles 
Padiofin  had  made  waa  to  ali^l«  ud  tbt  iwwaoliliad  mtem 
MssisB.  ini^  1,1^  Ion  ^  mtA  tmaofi  peofiie  othennaa  in- 
dfaed  to  a  reform  io  the  state,  that  it  was  eaaj  to 
foresee  a  revulsion  of  feeling  in  which  the  great  mass, 
which  had  hitherto  been  nearly  passive,  would  give 
the  court  party  an  irresintible  preponderance.  Fer- 
dmaod's  advisers  were  sufficiently  quick-sighted  to 
aeize  the  favourable  momeot.  ^Ko,  in  the  name  of 
Ua  militaiT  diviiion,  pioiCBtad  s  memorial  to  the 
kiDg,  fat  wDidi  be  wat  entrcaied  to  govem  Id  the 
manner  of  his  ancestors.  A  petition,  signed  by  sixty- 
nine  members  of  the  sitting  Cortes,  reached  the  king, 
about  this  time,  describing  that  body  as  a  mere  tool 
in  the  hands  of  a  republican  party,  without  freedom 
of  debate,  and  acting  under  the  control  of  a  mob 
regularly  hired  to  tal^  possession  of  the  galleries. 

A  more  favootaUe  opportunity  has  seldom  pre- 
sented ita^  to  anj  monarch  for  coiwolidatiiv  the 
privileges  of  hh  crown,  while  he  promoted  the  hap- 
piness of  hi?  pc  pi 0.  tfi  an  tfnt  which  the  circumstan- 
ces of  S|)aiti  uiUxt  J  It*  l  erdinand  at  this  moment. 
The  feeble  roots,  which  the  new  political  principles 
lud  struck  in  the  nation,  were  Just  kc«t  alive  ^  a 
teceOectioa  of  the  minous  foUiet  of  the  pieeeuag 
naigB*  Hie  alightcst  security  againarthe  recmreaee 
of  ilmilar  excessas,  granted  by  the  throne  to  the 
peopte,  would  have  deprived  the  Liberal  party  of  the 
remnant  of  their  influence.  With  his  own  party,  the 
king  wn^  ^'lil  ibsolute;  and  his  will  would  have  been 
obeyed  wittiout  the  least  attempt  at  evasion  or  resist- 
ancc.  Terdinand  might  have  confirmed  the  aboli- 
tioD  of  the  Inquisition,  and  the  existence  of  the 
Cortes.  Me  might  have  established  a  Chamber  of 
Veen,  and  rdaed  the  mndees»  by  that  mean**  fhm 
•  Mate  of  moial  and  iDieOeetaal  degradadoa»  wMdi 
renders  them  worse  than  a  useless  burden  to  the 
state.  A  few  reforms  in  the  internal  administration 
of  the  kingdom  mi^bt,  if  pr  n  eeding  from  tin.  crown, 
have  enabled  Spam  to  rise  gradually,  and  without 
convulsions,  from  her  former  languor  into  a  state  of 
conralescence ;  during  which,  life  and  energy  would, 
in  due  proportions,  difltise  themselves  through  the 
iriiole  hoAj.  But  wtforuinate  Spam  was  doomed 
"  from  tbe  Hne  cautai.  wkSeb,  io  oar  opinion, 
iBwDpotridialoBi 


gles  between  the  pec^eaod  their  rulers.  The  popular 
leaders  aimed  at  the  possession  of  paramount  power, 
while  oothii^  but  naeootudied  aotborilgr  wooid  Mtiri^ 
the  crows* 

On  the  4th  of  May  18 1 4,  a  decree  was  solemnly  : 
promulgated,  in  which  the  Cortes  were  declared  ille-  'f  i 
gal,  and  all  their  laws  consequently  rescinded.  The 
spirit  of  the  worst  times  of  the  Spanish  monarchy 
seemed  to  have  dictated  this  first  act  of  the  restored 
Ferdinand— that  king  for  whom  Spaniards  of  all 
classes,  opinions,  anddcnominatiMM^md  been  laviah 
of  their  Mood.   Hnrfaig  thus     """^  his  intsn- 
tioB  to  wipe  €§  the  memory  of  fionathiilioDal  free 
Jom,  he  Net  off  for  the  capital,  preceded  by  a  divi- 
sion of  EHo's  army,  under  the  command  of  General 
Egula.    These  troops  found  no  resistance  either  OD 
their  way  to  Madrid,  or  upon  entering  that  townu 
The  people,  on  the  contrarv,  seemed  generallj  dhh 
posed  to  greet  the  approach  of  the  absolute  hanf. 
The  Cortes,  thus  despised  and  nsf  lected  by  the  aae- 
Joii9  of  the  Spaniards,  and  intemaUv  cauarad  bf 
the  preaenoe  of  a  strong  p«nv,  who  had  eoostantly 
aimed  at  the  destruction  of  thr  sy=tfm  which  they  • 
had  sworn  to  support,  were  instantly  dispersed  by 
tiie  soldiers.    The  arrest  of  the  two  inferior  regents, 
Ag^r  and  Ciscar,  and  of  the  president  and  secretary 
of  the  Cortes,  which  took  place  on  the  nighta  of  the 
lOth  and  lltb,  teem  to  have  beeneoniidmdaam«> 
paratory  steps  to  the  reappearance  of  FavdhMM  in 
the  capital. 

The  news  of  these  events  bad  scarcely  reached  the  dcs^ia- 
chii-l  tow  ns  in  tlte  provinces,  when  the  mob,  headed  by  tmrfiw 
their  usual  leaders,  the  priests,  broke  out  into  fierce 
detuonstratiors  of  joy,  calling  for  the  instant  restore- 
tion  of  the  I  nquisition,  and  hastening  to  demolish  kiie^^ 
lapidary  inscriptions,  which  the  Cortes,  from  die 
vanity  of  dispfagrinf  their  tritmmb  over  their  opfMH 
nents,  had  caused  to  be  erected  ni  every  town  and 

village.  It  is  fnrTi;n:jt.: ,  ir■ll!^f^^,  th;\t.  r.c,  Inloodv 
scenes  followed  tijit.  lu.iLtio:)  of  a  )(ui|^'  i.ap[)fCi.iK;U 
popular  feeling;  thoujii  .i  de.sprrritf  attempt  was 
made  at  Corunna  agaiiut  the  most  active  members  of 
Ae  liberal  pHrty  in  that  towo«  who  had  bees  pre- 
^ttdjr  committed  to  prison. 

Had  Ferdinand  and  bis  adriien  allowed  tbeir8pUiiris> 
judgment  to  prevail  over  their  reeeotment,  thej  ««■■*<>' 
would  have  readily  perceived  that  their  future  seeu-  1*y 
rity  was  not  consistent  with  the  habits  of  insubordi-  ^^"^ 
nation  which  the  Spaniflb  mob  was  so  rapidly  acquir- 
ing ;  and  that  leniency  and  forgiveness  were  the  most 
eSiectuai  means  of  thinning  the  ranks  of  their  ene- 
mies. The  court  party,  however,  showed  a  fixed  de- 
temunation  of  ailowinff  fiiU  awav  to  their  revengeful 
spirit.  The  amst  of  Eetween  tbirljr  and  forty  depu' 
ties  of  the  late  Cortes,  attended  with  seizure  of  pe- 
pers  and  sequestration  of  property,  was  decreed  by 
the  king,   u  iiii       pointed  a  commission  of  three 
judges,  two  of  whom  had  b^ua  feliow.deputies  of  the 
prisoners,  to  collect  evidence  against  them.  By 
another  order,  the  members  who  had  subscribed  the 
above-mentioned  petition  for  the  repeal  of  the  conali> 
totienj  arore  invited  to  criminele  the  Li6erai  dsma* 
tisi  <br  tbeir  condacl  aod  ediiioaa  dwinc  iheMK 
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iy*'"-  in  tbe  coatwe  of  tki«  {lertwutioa  aot  one  wa» 
who  bad,  directly  or  indirectly,  contributed 
Mto  HblMwet  «f  Um  oooMiUitiona]  •yttem. 
Tb»  muakm  af  Male  priwaMfi  wm  bcreAsed  in  the 
■inlii  Jw»»  by  the  MfMKif  fitrty-flTO  iaditidaaii^ 
lanmly«eniber«orilH»CedicCortiei,MdlitenM7in«B 
of  eminent  tulcniii,  m  Iio  had  auisfed  tliu  popular  go- 
vertiincnt  wiiii  their  pen.  The  trial  of  the  prisoners, 
if  such  a  name  Cii:i  be  |:;iven  to  judicial  jirocceditigs, 
wbicb  precluded  all  cbaooc  of  acquittal,  was  con- 
Aaoted  with  ran*  Una  Bparfih  dilMwinets.  Three 
aeti  of  judoet  were  succeaiiie^  amobted  end 
aoved  $  till  tho  king,  impadeot  or  finther  delayi, 

ordi-rud  a  list  nf  llie  prisoners  to  be  laid  before  him  | 
tad  in  a  liccree  ot' the  l.Oth  of  December  1815,  each 
of  the  names  (about  fcveuly  i:i  liumbcr)  appeare<l 
beibrc  Uie  public,  bearing  the  sentence  which  Ferdi- 
aead,  in  hi*  own  writing,  had  affixed  to  them.  We  shall 
.  df*  the  foiiowiDg  by  way  of  ipeciiBMUk  Count 
Torteo*  Mim,  aad  Fkres  de  bMda,  who  bed 
•raded  potMik,  aad  fled  tbe  country,  «ei«  Cea^ 
dew  Bed  to  deiith.  Arguellee.  who  may  be  ooaei* 
dered  the  author  of  the  constitutiou,  wa^  sentenced 
to  eight  years'  exile  at  Ceuta,  on  the  coast  of 
Africa.  Caaga  Argucllea  was  confined  to  the  for- 
tresa  of  Penisoola,  in  Catalonia,  for  an  equal  period. 
The  same  length  of  confinement  was  assigned  to 
Martioes  de  la  Baee,  aad  to  Celatiifat  two  diatiB' 
gutshed  oenbeft  of  the  Cortae.  The  (bar  oodo- 
!tra«tics,  VillanueTs,  Muii6s-Torrero,  Olivirea,  aad 
Cepf  ro,  were  sentenced  to  six  years'  imprisoament 
in  diil'erent  convents  lunl  \o  the  loss  nf  their  bcnc- 
tices.  A  ivarts«>Gucrra  a.ad  Garcia-Ilerreros,  who 
were  ministers  to  the  Uegency  on  Ferdinand's  re- 
tina, aad  Gaoenls  Valdes,  O  Donoghue,  and  V'illa- 
ttmftf  wba  had  erioced  a  firm  attachment  to  tbe 
aaw  •yslen,  were  to  b«  impriioaed  for  perioda  at 
eight,  six.  and  four  yean.   Qdotane,  oae  of  dw 

fir-'  (;ri;:iiiw'ii;.-,  <A'  liiixlrrii  '^pAiiisIi  litLTUt'jrc,  ivlirt, 
prubably  Irom  ins  gft;at  ruodcration,  and  iove  of 
studious  retirement,  had  never  been  elected  a  mem- 
ber  of  the  Cortes,  was  sentenced  to  be  imprisoned 
ais  years  in  the  fortress  of  Pamplona.  Strict  ordeit 
ware  imed  to  deprive  the  priiooers  of  all  aaouawu* 
oatioa,  aad  aot  to  bo  allowed  pea  aad  fadi.  The 
persons  contained  in  the  list,  who  had  aot  escaped, 
were  seized  in  the  night  of  the  17th  December,  and 
eubsequl■llt^  i-emoved  to  tliuir  iiriiiciniions. 

It  was  not  more  aafc  to  be  aJuiiUcd  to  Ferdinand's 
confidence  than  to  side  with  the  enemies  of  liis  arbi- 
trary power.  MacaniU,  bis  confidant,  in  JFraaco, 
was  arrested,  the  same  night,  by  the  king  in  person. 
£ao6i^aii|i  FenUaaadTa  tutor,  and  one  of  his  compa' 
nfaat  la  exile,  was,  at  this  period,  disgraced  aad  re* 
moved  to  Zara^oza.  The  Duke  of  San  Carlos,  an- 
other of  the  king's  adherents  in  his  mibfortuDeii,  was 
Asmikted  from  tlu'  lulniitry. 

The  court  party  having  gratified  tiieir  spite, 
wished  now  to  secure  the  support  of  the  clergy, 
vhem  the  Liberals  had  ofended.   By  a  royal  order 
of  UioSOlh  of  May  1814,  all  purchasers  of  church 
property  were  conpelled  to  restore  it,  without  re- 
oeiving  compensattoo.  The  Inquisitioo  was  regular- 
ly re-installed,  and  urged  to  exert  its  powers  against 
■II  persons  suspected  of  Liberal  opinions.   A  bull 
VOt.  VI.  9AMT  n. 


was  obtaixied  from  the  Pope  tot  the  restonuion  of 
the  Jesuiu  in  Spain.  Mooka  aad  bijgota  weio  tbe^ 
sole  directors  of  the  kiog**  TurifnTfi  Gonceiviqg 
that  tiie  times  when  SpeaUi  aMaareha  eoidd  tnuaplo 
ifanra  tbeir  subjects,  withoot  being  disturbed  by  a 
fliiigle  oiurmur,  bad  returned,  he  publicly  declared 
himself  "  not  accountable  to  any,  except  God  and 
his  cutifcs^kor,"  aod  lhu&  proclaimed  his  will  to  be 
the  law. 

The  convulsions,  however,  which  had  agitated  the  Progica  of 
Uafdom,  could  not  but  have  roused  the  dormant  l^i^fn^cM 
CBOTBy  of  Mch  apiritcd  pec^  at  the  SpaBiarde.jS^^* 
Tbe  aovelty,  it  ia  true,  of  the  poUticildoetrlnei  which 

the  Cortes  had  sanctioned;  the  disturbance  which 
the  new  order  of  things  had  given  to  the  national 
habits  ;  tlu-  doubtful,  or  t,till  unpcrceived  udvantajjcs  ' 
of  the  Lilterai  institutions ;  the  jeaiowy  which  is 
always  created  by  the  sudden  elevation  of  new  meu ; 
— such  were  the  maia  eowoes  of  the  dissatisfiMStion 
with  ibe  Cortes,  which  raMored  despotic  power  to  the 
hand*  of  Fcidiaaad.  But  a  fresh  disappointment 
awaited  tbe  fead  hopes  of  the  people.  Ferdinand  ' 
could  not  reed  tlie  languid  repose  of  former  dayj. 
The  spell  of  custom,  wiiich  hound  the  ualion  to- 
jjvU  :  r,  with  the  lies  of  mere  form,  and  made  the 
strength  of  millions  shrink  before  the  shadow  of 
power,  had  been  brofcea  for  ever.  The  court,  be- 
sides, had  fouad  the  traatuty  doubly  dtaiaedi  from 
tbe  efiecu  of  fanner  extravagance,  and  the  dmunds 
of  tbe  late  war.  Bribery  and  venality  were  soon  -  , 
•een  tn  prevail  round  the  throne,  to  a  greater  extent, 
than  in  the  time  of  Godoy.  "The  army,  who  had 
been  hitherto  amused  with  promises  of  regular  pay 
and  promotion,  began  to  groan  under  want  aad 
gleet.  Offieen  of  bigb  raak  appeared  about  the 
strecu  ia  the  Miyhi  iaipilorieg  the  charity  of  their 
fellow  caaatrygun.  Hw  amad  baadi»  op  Guerillas, 
who  had  aniited  in  tbe  defeat  of  the  Fi«nch,  having 
now  ii(tt!r!n^  ta  expect  frotn  Fl- lii  .u:  I  ind  being 
unfit  to  rLau.iiu  habits  of  indiislriuuij  labour,  became 
regular  and  organized  banditti.  Melchor,  the  lead-  , 
er  of  a  nutuerous  band,  infested  the  whole  of  Extre- 
Btadora,  for  a  considerable  time,  setting  the  helpless  ■ 
flB^fittiatoe  at  defiaaoe*  aad  comaiitting  all  aorta  of 


.  A  government  so  unable  to  gratify  the  ambition 
of  its  adherents,  and  so  incapable  of  affording  pro- 
"c^ti  i£i  to  the  peoijle,  could  not  employ  restrictive 
tneasurcs  without  hastening  its  uwn  destruction.  In 
vain  did  the  court  party  silence  the  press,  or  bribe 
it  into  their  service.  Fact»i,  which  crowded  before 
the  eyes  of  the  public,  and  addressed  themselves  to 
their  fealiagt,  pleaded,  daily,  the  cause  of  iiberqrt  ia 
tbe  awM  powmbl  language. 

Many  of  tlie  Spanish  officers,  who  m  i  rr  prisoncrssemt 
in  France,  had  become  Free-AMaions  in  tlidi  country,  tie*, 
and  numerous  lodges  were  established  in  Spain,  du- 
ring tlie  occupation  by  Napoleon's  armies.  Mason- 
ry bad  at  all  times  been  held  ia  the  utmost  abhor- 
rence by  the  church  aad  govaraaieiit*  aad  both  had 
employed  their  wapectiia  weapeai  la  deter  their 
subjects  froBi  ila  B9flteriee<  Tvu^lng^  now  that  the 
evil  they  dreaded  bad  fonnd  itt  way  into  the  coun- 
try, nothing  was  lefk  untried  in  ortli  r  to  check  its 
progress.  A  fresh  scotaice  of  excommunication  was 
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obtRbed  froat  the  Piope  aguMi  Free-Masone.  The 
InqoMtlon  traced  «nt,  in  every  provhiae,  the  elicera 

who  hod  bein  Initiated  in  France,  well  a*  the 
members  of  the  Spaniih  lodges.  Fortonetely,  they 
were  too  niimirous  to  be  punished  with  alltheri* 
gour  of  the  law.  iiut  the  imprisonmeoi  of  some>  and 
the  fbars  of  all,  were  sufficient  to  pretcat  tba  S|panbh 
MuoM  froa  acting  coHectively. 

It  «u,  however,  about  tbb  time,  we  believe,  that 
another  kind  of  secret  eoeietlef»«itelvrifely  political, 
were  formed  in  Spain,  The  memben  usumed  the 
name  of  CvDuinero',  to  dcnfile  tliat  they  met  In  the 
spirit  of  Padilla  and  his  followers,  who,  under  the 
same  appellation,  rose  a;;ainjt  the  encroaching  des- 
potitm  of  Charles  An  extensive  correspondence 
wan  catablkhed  between  the  associates  in  the  differ' 
CDt  provinces,  who,  acting  in  concert,  and  acooiding 
to  a  fixed  plan,  were  ready  to  leiae  thalfaitappoi^ 
tunity  of  restoring  the  constitution. 
MMkbeiu*  Though  we  account  it  a  signal  raisfortune  that 
*?•  Spanish  patriotism  had  not  a  less  objectionable  rally- 

ing point  than  the  Code  of  the  Cadiz  Cortes,  yet  it  is 
probable  that,  but  for  the  existence  of  sucli  a  definite 
object  for  which  to  contend,  the  enemies  of  despot- 
km  wotdd  not  have  been  able  to  combine  their  efforts. 
Men  possessed  of  more  talenta  than  the  purblind 
crew  who  snrroonded  the  throne  would  have  eatiiy 
seen  the  necessity  of  fctting  up  some  rival  Charters 
any  thing  in  the  shape  of  a  l  undamcntal  Law,  which 
might  divide  the  public  opinion,  and  divert  it  ftoin  a 
oonttituiion  which  hod  been  conceived  in  a  spirit  of 
tiolent  hostility  to  the  crown.  But  Ferdinand's 
OOttniellori  took  the  course  which  wa?  nio»t  apt  to 
the  new  code  In  the  estimation  of  the  country. 
As  manr  copies  as  could  be  obtained  at  Madrid  were 
heaped  on  a  cart,  together  with  the  jaumala  of  the 
Cor:es.  Tlie  guilty  volumes  wer*-  thus  conducted, 
with  ludicroui  s>)li--niniiy,to  one  of  thu  public  square.?, 
and  there  committed  to  the  flames  by  the  hands  of 
the  hangman.  This  contemptible  triumph  was  closed 
with  asolenm  Te  Dmm  hi  the  coUegiate  chorch  of 
iba  capital* 

-The  dfret  of  prohibitioBe  and  mOoi  daft  against 
botiks  is  well  linown:  it  gives  them  reputation  in  all 
countries;  how  much  more  among  a  people  whote 
eyes  were  just  opcninj:  to  a  perception  of  the  intel- 
lectual thraldom  in  which  they  had  been  kept  by  si- 
milar me.in$;— «  country,  where  ihe  notion  that  the 
merit  of  a  work  should  be  judged  by  the  anathemas 
K  Iw  tmder,  was  making  a  rapid  progress  i 

tlie  eonstittition  of  the  Cortea,  though  ill  suited 
to  the  institutions,  habits,  and  feelaigaeirthebnlkof 
tlie  Spanish  nation,  is  a  manual  of  popular  principles, 
whicli  might,  under  any  circumstances,  bring  con- 
stant accessions  of  strength  to  the  Lib<  ral  part)'.  A 
tnuQ  of  reasoning,  however  powerful,  upon  the  right* 
of  the  people,  would  make  but  a  slight  inipres-sion  in 
■  conntiy  where  cloae  and  ioduatrioua  mding  ia 


scarcely  known.  Bat  the  effect  ofaaoMUmlnaie, 
containing  the  afcltract  priociplee  of  danmctacy  di^ ' 
guised  OMar  aMmaNbiMl  forma,  and  reduced  to 
practical  tkwa  or  annple  aeclarations,  would  engage 

ihe  attention  of  iliousnni':. ;  for  the  shallowest  and 
most  undisciplined  mind  wiil  readily  catch  the  no- 
tion of  sovereignty  inherent  in  the  people  ;  and,  ia 
proportion  to  the  want  of  deep  views  on  the  compU< 
cated  machinenr  of  hoann  aociety,  «ill  be  the  self* 
eonplaoeiu^  of  the  yamg  politician,  who  imagine! 
he  has  oblaned  a  dae  te  every  problem  of  govern* 
ment. 

The  effects  of  the  new  Constitution,  considered  as  Pr  „ 
a  political  pamphlet,  could  only  be  checked  by  the  r>**a)na«i. 
digiiitied  and  judicious  conduct  of  a  court  supported 
hy  the  moat  respecublo  classes.  But  Ferdinand 
was  surrounded  by  a  medley  of  cowled  courtioi% 
intriguing  priests,  and  old  placemen,  all  poor,  and 
all  anbitMMis.  The  king  himself  had  much  to  ask 
for,  and  but  Kctle  to  give,  save  empty  titles.  The 
army,  wl;  i  I  id  now  learnt  their  irresistible  u  , 'l''  i 
in  politick  i.lij.i?ges,  became  dissati&ficd  and  rtiiUfis 
under  a  slate  of  ihingj  which  doomed  them  to  neglect 
and  poverty.  Theinierior  gentry,  of  which  a  greatpor- 
tion  depend  on  court  favour  for  plsce%  saw,  with  dis> 
may,  that  while  the  late  reform  h«d  a««pl  away  neiiy 
of  the  situathMW  under  govenraient,  tueh  as  remain- 
ed were  reserved  for  those  only  who  had  never  wa- 
vered in  their  all^ianee  to  monarchical  despotism. 
The  young  men.  lastly,  of  the  middle  classes,  who, 
during  the  existence  of  the  Cortes,  had  had  a  toate 
of  tlie  agreeable  excitement  of  a  popular  syatem, 
could  not  brook  the  deatb.like  apathy  which  foUaw> 
ed  the  restoration. 

The  malcontents,  thong'*  MIMiaai^  and  constaDt- 
ly  augmenting,  woiM  base  foond  it  diffiealt  to  com-  **  Swb 
municaie  with  eoch  other,  to  caiculote  their  strenjjth,  S**""* 
and  direct  it  with  skill,  if  the  secret  socitliiM  had 
not  created  among  them  something  like  the  union  and 
activity  which,  io  free  states,  are  the  effects  of  a  well* 
ff|alated  party.  In  spite  of  the  Inquisition  and  ilt 
einisaarieSf  the  Comunerot  held  mnntfaigs  in  laait  of 
the  head  tawni^  and  kept  up  on  active  correspond- 
eoee  aaiaog  their  lodges.  Cadiz,  whose  political 
temper  has  been  desonbed  already,  was,  it  seems, 
the  head-quarters  of  the  cojis|  ir  uors.  They  could 
not  have  fixed  upon  a  more  ativsintsgeous  position; 
for,  besides  the  opportunities  which  its  numerous  and 
changing  garrison  cottstantly  afforded  of  tampering 
with  the  officers,  some  weaJtby  merchants  of  that 
plane  had  devoted  their  Actoi^  \»  the  lastoiatlenef 
liber^. 

Cadis  and  ita  neighbourhood  bad  been  mode  tlieOcomlMk 
rendesvoua  of  the  troops  which,  under  the  conomand  nllo  pn* 
of  General  Morillo,  were  ordered  by  Ferdinand's  go-'^H*** 
vernmiint  against  the  revolted  proviocfs  of  South 
America,  f  It  beios  now  agreed  among  the  Liber' 
tik  that  the  iatendad  revnintion  should  be  efilEctad 


•  Vide  Hoberti.on'*  Claries  V. 

t  The  uiv,  icKlioL'  ai  d  illiberal  spirit  of  the  Cones  ii.  rtjiafd  to  the  Colonies  was  closely  followed  by  the 
king's  govcrr.nient  on  h\f>  resumption  of  absolute  power.  It  is  a  curious  (_iri.  Lu, stance  that  the  Libend  par- 
ty, mho,  by  their  obstinate  refusal  of  the  demands  of  the  Colonies,  urged  them  into  open  rebeliioo,  should 


L  lyui^od  by  Google 


yoiid  the  scM.  must  hiive  greirt\y  ^jrtrf,  ,  '"^ 
and  increascil  tlieir  QclWuy.  "A*^'  •  loyolty  w$b 
tried,  and  he  seemed  ^praume  10  ^avcr  between 
the  obvious  duties  of  hig  nation  an«  Uie  suspicious 
call  of  revolutionary  patrioiism.*  It  JS  said  iliat  the 
Ocneral  tm  fcwtd,  «fc  tint,  mdj  to  liatea  to  tbe 
«Art  of  Ike  patrlottt  and  if  it  be  tnw  that  be  Mb- 
•eqiieotly  tbeaghi  it  aeeetMiy  to  nike  &  ipoottF 
neons  c«MfeHlon  belbra  tlie  tfl(|abitniB,  b«  aunt  bm 
hrii]  [iroscnt  at  some  masonic  meetings ; — a  crime 
iioiii  which,  we  believe,  none  but  the  members  oC 
that  tribunal  could  give  absolution  at  that  period. 
By  what  precaution*  of  the  patriot*,  or  what  subtcr- 
Itlge  of  MonUo  (wbo,  thou|^  chrinking  from  tbe  p«0> 
poae4rebeUUin,iMi^t  jetbeonwilliagto  braftit  Amt  9*er 
witb  B  dtfembed  eed-  fttt  gvowng  ftctioe),  the  ef- 
fects  of  such  a  recantation  were  not  felt  by  iIm 
lodirc?,  we  are  not  told,  and  cannot  conjcctwe.  ft 
is  a  tact,  however,  that  Morillo  embarked  with  his 
troops  while  the  secret  societies  continued  their  la- 
bours unmolested. 
y^^^^-^  Galicia  was  one  of  the  provinces  to  which  the 
At««mpt  urii  Cadiz  patriots  had  extended  their  secret  influence. 
Fa3iM«i>i  Dob  Jun  Diet  Porlierj  an  offioerwho  bad  dittiD- 
globed  Mraadf  agaimc  the  French,  wai  at  tfaie  time 
confined,  under  suspicion  of  disaffection,  to  the  Cas- 
tle of  San  Anton,  near  Corunna.  His  health  being 
impaired  after  a  year'*  imprisonment,  he  obtiiinc<l 
'  leave  to  proceed  under  an  escort  to  a  watering-place 
in  the  n^gihboarbood.  The  officer,  to  wliom  the 
jiriaoBeriraB  jpreo  in  charge,  wae  a  member  of  the 
eeeret  tooietiei,  in  eomapoodence  .witb  tbe  head 

lodge  at  Cadiz.  He  toon  put  Porfier  in  possession 
of  the  plans  for  a  military  insurrection  which  were 
then  under  discussion  amoRg  the  patriots,  and  car- 
ne»tly  urged  him  to  Hrilce  the  first  blow  in  the  pro- 
vince of  Galicia.  Many  officer*  in  garrison  at  Co- 
runna and  Ferrol  oft'ered  also  their  services  to  Por- 
lier,  who,  miscalculating  his  means,  and  judging  of 
paldic  feeiii^  ftom  that  irhich  prevailed  among  his 
niende,  was  not  long  in  accepting  the  dtnferoas 
command  U>  wiiich  he  was  invited.  Attended  by  the 
officer,  whose  duty  it  was  to  prevent  his  escape,  and 
the  twelve  soldiers  commandt-d  hy  that  ollicer,  I'or- 
lier  entered  the  city  of  Corunna,  about  midnight  of 
the  ISth  September  1S15,  rm  i  wwi-  soon  joined  by 
:  of  the  troops  in  that  town.  Suoported  by  bu 
,  he  arroted  the  gorernor  ana  the  principal 
 I  of  the  SuvHenatr.  The  imprisoned  Li- 
bads  were  set  free,  ana  such  proclamations  as  are 

usual   OR   ".Iu'm;    rtxM- "ih-.s   iviTij   ]Ki-trii    a'jOiit  the 

town.    The  oatii  to  the  cousiKution  ol  laii  was  re* 
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peated^  ai)d«  detacfaBHOt  of  800  men  was  ordered 
to  maroh  m  Rfrvl^-wbers  the  aarris^o,  it  was  sind» 

only  awaited  the  presence  of  Forliar  to  declare  in 
fiivtjiir  of  the  constitutional  system.  But  the  royalut 
party  had  been  actively  employed  in  th^it  town  since 
llie  arrival  of  the  news  from  Corunna.  F.missaries 
were  sent  to  mix  with  Porlier's  troops  on  their  march. 
Thqr  found  him  writli  his  dctacboeat  at  the  village 
«f  u'rdsncs,  where  the  trnoris  wei*  to  pou  the  nigbi; 
The  non-oommiisioBfld  amtn  were  aeon  gamed 
over,  and  the  men  yielded  to  the  ilrat  tuggettion  of 
making  their  peace  with  the  king's  governireiu  by 
the  scizurt!  of  their  Icudcr.  Poilier  and  «omo  of  h:% 
officers  were  at  supper  w  hen  the  soldiers  surrounded 
the  botue.  The  n(ftcrrv,  it  should  ^cem,  were  able 
to  eiGa|le;  but  the  (imcral,  buing  obliged  ti<  .-urreD> 

der^wiso>ecu(edatCoranna,oo  the  ^cf  Octobir. 
Poriier-met  Ids  fbte  with  the  dignity  and  compo^ire 
of  a  man  who  feels  conscious  of  the  justice  of  his 
cause  and  the  purity  of  his  intentions.  Had  lliat 
unhappy  officer  possessed  means  to  keep  his  ground 
till  Cadiz,  Barcelona,  Valencia,  and  Zarogoza,  had 
declared  themselves,  the  revolution  would  have  been 
complete,  m  it  happened  at  a  subsequent  period. 

Ourlhnits  ill*  not  perniii  us  to  mct>tioii  the  iiume-  WySAI- 

rmia  oonapiracies  which  were  dtsoovered  and  quailed  iraifsiB<'«. 
after  the  dAth  of  Poriier.   But  we  cannot  omit  a 

brief  account  of  the  ur.tbrtuiiiite  attempt  mnile  by 
General  Lacy  in  Catalonia,  "ht-re,  during  the  latter 
p  .1  <  :  the  war  against  IVance,  he  had  commanded 
the  dpunish  army  against  the  invader*.  As  a  reward 
for  his  services,  Lacy  had  beca  appointed  Coptain- 
Oeoeral  of  Galicia  {  but  b«og  suspccied  1^.  Ferdi- 
Band's  government,  he  was  removed  to  Catalonia, 
and  confined  within  the  liitiilji  of  a  certain  district. 
In  the  spring  of  181 7>  Lacy  obtained  leave  to  visit 
the  mineral  waters  of  Caldetes,  near  Rarceloiia.  lie 
there  met  with  several  discontented  officers,  with 
whom  he  planned  an  insurrection.  It  was  expected 
that  all  tli«  garriious  of  Catalonia  would  mutiny  on 
the  .^th  of  April,  a  day  on  ulkich  I<acy  was  to  raise 
the  standanl  of  rcbclhon  by  the  assistance  of  the  re« 
giment  of  Tarragona,  whicb  was  Stationed  at  a  thort 
distance.  Two  companies  had  been  gnir.cil  over  by 
the  lieutenant-colonel,  when  tlie  whole  i»lan  was  dis- 
closed to  the  colonel  hy  two  subalterns  in  Lacy's 
confidence.  The  colonel  oppealed  to  the  loyal, 
ty  of  the  yet  ludcbauched  part  of  the  regiment, 
auid  he  WB«  anewered  by  a  display  of  aeal  in  iIm 
royal  cauaev  The  two  revolted  oompaBles  ^iahed 
Lacy,  who,  perceiving  no  other  movements  in  his 
fkvour,  began  a  march  to  Mutaro,  proposiog  to  rais<! 
tl)e  peasantry,  or  iae$capo  into  France  if  he  failed  of 
f  upport.   The  peasants  sp[tearing  everywhere  either 


liavo  virtoally  aaaotioaed  the  aeptntioB,  bj  etepping  the  leiBiiBfeeaaBta  which  night  have  given .  a  chance  of 
eieem  to  ine  Spenianis.  For  an  aeoemit  ef  the  war  of  ^dependence  in  Spanish  Anericit,  see  die  Articlce 

Htw  Gbanada,  Mexico,  and  Buevos  Atres. 

•  We  relate  this  and  similar  facts  on  the  authority  of  Mr  Blaquiere's  Historical  Review  t>J  the  SpanUh 
Iirr_'o!u!!on,  which  we  have  followed  in  the  narrative  of  that  period.  From  our  personal  knowledge  of  Spain, 
we  have  considered  ourselves  entitled  to  use  our  own  judgment  in  rejecting  some  ciroimstances  which  seem 
to  have  been  admlMad  ini»  Ait  wmk  tUn  dw  mthorft  h«aeM  but  cMeiiiveeimfidnoe  faLiom  ef  bit 
oisb  autboritiea* 
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hflftOe  or  iadiffHrent,  tbe  wldim  ^ 

and  fell  off  to  a  mao.  Lacy  took  tbelter  ia  t  «oi> 
tanG  ;  but  was  soon  betrayed  and  taken.  It  was  not 
deemed  safe  by  ilie  ^ovemmfnt  to  exccote  t!>e  sen- 
tence of  (icaLli  which  a  cuurl-njartitil  proDOunci  d 
against  him,  within  the  walls  of  Barcelona,  where  a 
strong  feeling  of  compoanoD  bad  ahoim  itself  towards 
the  unfortunate  Lmjt.  It  WM,  ibanflm,  reportod 
UiiU  the  king  had  ooBmutad  the  MDteDM  into  thtt 
of  hnpriaoiiueDt  Ibr  fife  in  the  fortress  of  Majorca. 
Lacy's  removal  took  place  iimliT  tlml  ini;)rt'-*sion. 
He  was  cruelly  undcccivcJ,  oti  arrival,  and  dc- 
fcii  cd  to  prepare  for  death  within  a  few  hours.  Lacy 
van  shot  in  tho  ditch  of  the  castle  at  five  o'clock  in 
the  nmniog  of  the  4th  July  1817. 

From  tbe  chatcacter  of  tltese  attempu,  aod  the 
temper «iiMHiifeate<l  by  tha  balk  of  the  people,  a  dia- 
passionate  observer  will  readily  adopt  tho  conclu- 
sion, that  the  endeavours  of  the  patriots  depended 
for  buccess  on  some  happy  couibiuation  of  circum- 
stance*, which,  by  once  titat  oncerting  the  weak  go« 
vernment  of  Ferdinand,  and  making  him  yield  even 
for  a  moment,  would  give  an  impulse  to  that  impoa* 
site  mass  who  had  hitherto  beheld  tbs  eontMt  im> 
willing  to  share  its  dan^s.  For  it  b  dear,  that  a 
great  uiajority  of  the  nation,  though  dcteraiiiied  not 
tt)  rr.il  1  .11  n-.oiIiry  a  governniont  for  theniiclvcs, 
tvouid  cL'aiiiiy  submit  to  any  political  s\sletn  vvhicli 
micht  happen  to  obtain  the  ascendancy.  I  he  chances 
were,  therefore,  iu  faraur  of  the  actare  party,  who, 
tiUMi|^  oAaa  defeaia^  bad  still  sufficient  courage 
md  pemavennoa  to  itaew  their  attack*  en  a  dull 
«tav>  who  adhcKd,  tkom  aad  tveakacai, 

to  a  plan  of  defentive  warfare. 
It  was  not  long  before  the  erroneous  poliey  of  the 
Kipedition  ^Qurt  of  Madrid,  in  regard  to  the  revolted  coionicn, 
ilicTtoyal*  pr<^*i-ntcd  to  Its  enemies  at  home  the  means  of  re- 
iita In Si/uili  eatabliRhing  the  constitution,  and  ni.ikinir  their  party 
Amcrics.     paramount  io  the  state,    instead  of  paying  the  ar> 
rears  of  the  army,  the  only  body  of  men  which 
oould  efltet  a  i«volotion»  the  blind  obstinaciy  of  Fer- 
dinand and  hb  adTisera  employed  all  the  money 
they  had  been  able  to  cdHcct,  ia  6tling  up  a  scconil 
expeditiun,  which  wat>  to  reinforce  tbe  Royali^t^  at 
Venezuela.    The  troops  which  were  to  embark  ia 
the  autumn  of  I8I9  had  been  collecting  in  Andalu« 
sia,  then  governed  by  Henry  O'Donnell,  Count  of 
Abiibol,  whose  assistance  in  the  restoration  of  aibi« 
trary  power  bad  been  rewarded  with  the  nilitaiy 
command  of  that  province.   The  ezpediliooaiy  ar* 
my  was,  consequently,  under  hn  command  till  it 
should  sail  from  Cadiz,  and  the  various  corps  had 
been  quartered  at  r>o  great  distance  from  that  resi- 
dence of  tile  Cuutaiii-Qeneral. 

It  will  be  readily  admitted,  that  a  more  favourable 
opportuni^  COaU  bardlj  offer  itself  to  the  Patriot* 
tbaa  the  pKNoe*  at  a  nilitaiy  dinsion,  wlMwe  oOi. 
ei^  were  fkvourdilj  induied  to  dieir  eaaae,  and 
where  a  general  dislike  of  the  service,  for  which  It 
was  intended,  was  prevalent.  The  prospect  appear- 
ed till  nu  ri  favourable  as  it  was  credibly  reported, 
that  O  Donncll,  wishing  to  atone  for  tiie  mischief  he 
had  done  by  an  excess  of  loyalty,  had  volunteered 
to  be  tlie  leader  of  tbaiimnrectioD.  The  report  waa. 
Indeed,  wdl-^dtd.  Tha  CtptrawOcoeial  hiiMiir 
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had  iaed  a  day  for  proclaiming  the  eonalitation, 

and  meetings  had  been  held  at  hh  residence  for  the 
organization  of  a  temporary  government.  Some  ot 
fence,  it  eeems,  had  been  given  him  at  one  of  these 
conferences,  by  the  determination  of  separating  the 
civil  from  the  military  command,  when  the  revolu- 
tionary goveroflieat  should  be  established,  lie  had 
eootiau^  nevertheless,  at  the  "head  of  the  conspi. 
laejr,  and  even  urged  the  neoeaiitj  of  anticipating 
dbeovery  by  striking  the  blow  OH  tbe  8tb,  inS'e^d  St 
the  13lh  of  July.  On  the  7th,  O'Donnell  repaired 
to  Fort  St  Mary's,  where  all  the  infantry  had  been 
collected  by  his  orders.  Sarsfield,  his  second  in 
command,  was  to  join  them,  tbe  next  morabg,  in  the 
plain  of  Palmir,  with  dm  cmlij  w^idi  waa  quar- 
tered at  Xerex. 

Soon  after  sunrite^  an  the  Mb,  dia  fnflmliy  waa 
drawn  up  in  the  place  of  their  rendezvous.  The 
officers  who  were  in  the  secret  could  hardly  refrain 
from  breaking  it  to  the  troops  uikUt  their  com- 
mand; yet  waited  will)  impatience  tbe  arrival  of 
the  cavalrA',  and  the  presence  of  their  general.  Both 
were  at  length  seen  at  a  distance,  and  approocluMt 
ia  opposite  directions.  O'DonneUf  vitll  bit  aUd^ 
and  Sonield  at  tha  head  of  the  hont*  enao  ap  at  tha 
■ame  racHnent.  But,  instead  of  the  eipocted  a^aal, 
the  ciicb  of  I'ivn  cl  Rcy,  which  were  raised  by  the 
cavahy  as  they  gnlloped  alonjj  the  line,  were  in- 
stantly re-echoed  by  the  infantry.  '1  he  deluded 
conspirators  were  immediately  called  in  front  of  the 
\roops,  aiid  Abi^bai  himself  gna  the  BMeMry  or- 
ders for  their  removal  under  ao  MCOftf  tO  aOBW  of 
the  neighbouring  fortresses. 

Tbe  dvpltoity  of  Abisbal  bad  rendered  such  an 
e^ttial  sierTioa  to  the  cause  of  despotism,  and  the 
repeated  defeats  of  llie  Liberal  party  had  so  clearly 
shown  the  difficulty  of  giving  un  impul&e  to  the  low- 
er classes  in  its  favour,  that  it  is  quite  suri)ri:irg  to 
find  a  complete  rcvolutioo  efiected  within  a  tew 
aioBtha  of  ua  tvent  we  batra  related.  But  the 
eoart  pai^  wc«e  not  atapid  enougb  to  niiatake  Abia- 
bal's  eominct  for  pare  unanoyed  devotion  to  die 
crown  ;  nor  yet  sufficiently  politic  to  tecut^c  his  ser- 
vices to  the  king  by  iiuch  rewards  as.  might  satisfy 
bis  asibition,  and  make  him  seal,  by  his  subsequent 
conduct,  the  weii-merited  distrust  and  hatred  to 
whicth  he  was  exposed  among  tho  Patriot.*.  He  wai 
removed  from  the  conunand  of  the  expeditionary 
tnopa,  and  a  man  scarcely  knowa  by  nk  title  of 
Coont  Cdderoar  and  mueh  lem  bgr  vaj  talenia  di^ 
phryed  in  tba  lerviee,  appointed  to  miceeed  him. 

The  reappearance  of  tbe  yellow-fever  at  Cadiz,  rinal  Sue. 
soon  alter  the  imprisonment  of  tiie  patriot  officers  <^ 
at  Palmar,  obliged  the  goverimient  to  remove  the' 
troops  to  more  healthy  spots,  at  some  distance.  Ar- 
ooa  was  made  tbe  bead-quarters ;  the  rest  of  the  «r> 
nsf  waa  divided  between  Laa  Cabeia*  da  Son  Joan, 
to  tbe  Dortb  of  that  town,  and  AleaM  da  loa  GaiOlN, 
in  tlir  1  ppositc  dircc'ii  ri  was  considered  a 

fuvourahlc  opportunity  for  carrying  into  execution 
the  same  plan  which  had  failed  through  tbe  treach* 
cry  of  O'Donnell.  The  members  of  the  secret  ao* 
cietie*,  at  Gttdl^  engaged  to  procure  the  eecafO 
of  tbe  priaavmv,  ana  of  whom,  Qairogn,  hadbean  ap* 
itcd  (a  ba  tba  c«QmRndefwiB.cbiar  af  dia  lafaft* 


iyui<-CLJ  by  GoOgl 


SPAIN. 


MiKh  to 


td  amy.    Riego  iras,  in  tha  aiMiiitiBW,  to  be  pfawad 

'at  the  hcud  ol'tlic  iii»urrcctiun. 

The  Ist  of  Janunry  I'^-JO,  being  lixed  upon,  the 
soldiers  were  ^^radually  gjim-d  over  by  rncan«  of  the 

Sid  with  wliidi  the  officers  were  KUpphed  from 
die.  On  the  morning  of  that  day,  Riego  dftir  out 
the  battalion  of  iUtnriai,  of  whicb  ba  had  a  Mai^pv> 
rary  command,  andT  bmian  pradaisad  Uw  eoaatitu* 
tioo,  lM!gan  hi*  march  tawaida  Areaii  vhcre,  by  the 
ulitaaoe  of  part  of  the  oflicera  in  that  town,  he  in- 
tended to  «ci/o  tfic  general-in'Cf'.ier.    Quiroga,  who, 
it  was  expecti'd,  would  be  at  liberty,  by  that  titne, 
wa«  to  marcii  witli  the  forces  stationed  ut  Alcala,  to 
the  I»la,  and  from  thence  to  the  gatei  of  Cadiz, 
wbicht  if  ha  could  read)  bafim  Ihe  ami  «f  the  ioaur- 
faedca,  would  he  thfoim  «p«n  bjr  aam  afleaia  of 
die  garriaOD,  ootr  anrallod  ia  the  banda  of  the  iiw 
aorgents.    Riego,  though  arriving  nt  Arcos  much 
later  than  he  had  expected,  effecteu  lUu  arre*t  of 
CaUeroii,  with  scarcely  any  difficulty.  Quiroga, 
beiii^  much  longer  detained  in  hit  march,  could 
only  take  poMeation  of  La  Isla.    Uiego  advanced  to 
Xercx,  thence  to  Port  St  Mail's,  and  finally  joined 
Quiroga.    The  amngdt  of  the  patriots  waa  abMt 
five  thooaaad  mm,  naaapportad  by  aitber  artiUarjr 
or  cavalry. 

Tlie  period  which  followed  this  junction  is  one 
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The  patriolt  af  the  Ma  had  aaen  thiae  long 

months  elapse  without  any  pruspect  of  support  from 
their  countrymen,  and  trusting  merely  on  the  ef> ' 
forts  of  the  secret  societtei,  wliieh  had  hitherto  ap-f^^i'^^ 
peared  unavailing.  Mina  bad,  however,  entered  tbeof  Sn£k 
valJey  of  Uastiin,  in  Navurre,  on  the  S5th  of  Febru- 
ary. He  had  been,  long  before,  obliged  to  Aj  into 
FraBoa  in  eenta^iuence  of  a  fruitless  attempt  to  ovar» 
tarn  the  gotetmBent  of  Ferdinaad,  and  noir  he 
hastened  to  letki  h»  assHtance  to  the  patriota.  He 
found  a  iii.Lii.-  'uii-  h.ii;  1  n.nlv  to  follow  his  standard. 

The  garriHuK  «j1  Cotuiuid,  headed  by  Don  Carlos 
Efipinosj,  a  colonel  ol'  urtllUry,  Imd  risen,  about  the 
same  time,  against  the  Captain- General  of  Galida, 
and  proclaimed  the  OBOltitution  throughout  the  whole 
province.  Similar  Morcmeiita  took  place  on  the 
first  daya  of  March  at  Zangoza,  CarthageiM,  Va* 
leacia,  Murcia,  and  Granada. 

These  insurrections,  lliough  partial,  could  not  but  Fentuuid 
appal  the  weak,  ignorant,  and  unpopular  party,**5£^* 
which  surroutidcd  the  ttirono.  Had  Ferdinand  been 
able  to  depend  on  the  loyalty  of  an  able  general,  ho 
•till  would  have  found  fidelity  among  the  aoldici^ 
and  a  great  part  of  the  officera.  It  wai^  however^ 


which  tJirows  cdiisi Ji  rable  light  on  the  state  of  the 
public  mind  in  Spain,  and  shou-j«  the  difficulty,  vvhicii 
we  have  pointed  out  already,  of  giving  an  impulse  to 
the  great  masF,  who,  influenced  by  inveterate  baUlIp 
will  take  no  side  in  tbeae  political  struggles. 

Fife  and  twenty  daya  had  ehmaed  tince  the  jno- 
clamation  of  the  constitution  at  Lea  Cabcza*,  with- 
out the  revolution  mskinf;  any  vftlble  progress.  A 
paper  warfare  was  carried  on  by  the  leaders  at  the 
Isla,  and  tlie  autlioritie»  nt  Cadiz:  but  the  patrioU 
were  left  to  their  own  rejources  wiiliin  a  vi-ry  limit* 
ed  spot,  while  troops  were  coilecting  about  them, 
and  the  activity  of  the  loyalists  at  Cadiz  precluded 
all  hope  of  aaaiaUBce  firon  the  lemlatMoiaia  who 
were  within  the  walls.  To  lonae  the  iphit  of  the 
country,  and  sjiread  the  flame  of  the  irsurrection, 
Uiego  proposed  to  lead  a  flying  column  ot  1500 
nieu,  in  mu  h  direelion  as  circumstances  would  al- 
low.   Followed  by  a  division  ot  the  royalists,  who 
seemed  more  determined  to  harass  him  timn  to  fight, 
he  aucoenively  proclaimed  the  conalitutioo  at  Ctaic> 
Una,  CodII,  Vejer,  end  AlgeciffaB.  Though  ordered 
tf  Qniroga  to  march  back  to  the  Itia,  Riego  found 
it  necetsary  to  proceed  in  the  only  direction  which 
the  royalists  bad  left  him.    In  this  ■^^iiu.u   n,  how- 
ever, he  spent  three  day«  ut  Vejer,  in  pui>iic  balls 
and  banquets,  where  officers  and  privates  mixed  in- 
dtacriminately  with  the  town's  people.   From  thence 
the  flying  cgluiun  advanced  to  Malaga^  doaely 
pnnued  bj  the  enemy.   Meeting  with  HO  support 
hem  the  inhabitanu,  Riego  proceeded  to  Antequera. 
Har.Ts^c;'  i  v  i  ressant  marches,  and  havh;?  ^nmc. 
times  to  iigliL  lU  ;ir  way  through  detachffiLiiti.  oi  the 
enemy's  forces,  lliepo  took  the  determination  to 
push,  witli  the  remnant  of  hii  force,  now  redaced,  by 
desertion,  to  about  300  men,  into  the  fostaeaaes  of 
Sierra  Moreoa»  where  tbey  eluded  further  pannit 
by  disperrfattr 


L  euMridg  feeling  which,  ia  the  preNDti 
cat  of  the  country,  a  mere  breath  could  extlngutdi. 

Should  the  general,  to  whori  th:  i  i  nim^nd  of  a  cen- 
tral army,  which  was  to  be  t jiii.tjJ  i.i  La  Mauclia,  be 
inclined  to  betray  liis  charge,  the  king  himself 
would  be  obliged,  by  Uie  couaiilutiuaaliits  of  tbe  cap 
pital,  to  save  his  life  by  the  asuumptioo  of  tbdr 
Badge,  and  anrreoder,  at  once,  at  discretion. 

Akbal  was  still  at  Madrid ;  and  his  late  import* 
ant  service  gave  hopes  that  he  would  be  faithful  to 
the  king,  for  whoso  sake  he  had  aacrificcd  the  honour 
!ji  ?j  il  pledged  to  tiie  patriots.    It  wa-s  considered 
improbable  that  be  would  otiange  a  fourth  time  in 
his  politico;  and  he  was,  accordingly,  invested  with 
the  command  of  the  army  oi  La  MancUa.    But,  be- 
fore he  r]uitlcd  Madrid,  on  the  Sd  of  March,  he  had 
plotted  with  the  colonels  and  superior  officers  of  the 
garrison,  engaging  to  declare  for  the  eonstitiMien  as 
soon  a«  be  should  reach  Ocuua,  where  one  of  his 
brothers  coincnaiided  a  battalion  of  intaniry.  True 
to  this  last  cngageiuent,  Abi^h.il  proclaimed  the  eon« 
stitutional  system,  the  day  after  he  Iwd  quilted  the 
court.    He  established  a  communication  with  the  pa- 
triots of  Lalala,  and  left  the  final  completion  of  the  re- 
voluMeolobisreconciled  friends,  thclibcrals  of  Madrid. 

The  acconnt  of  the  military  insurrection  at  Ocaaa 
did  not  fail  to  produce  tlie  effect  which  bad  been 
prepared  by  the  constitulionali^is  of  the  capital.  An 
immense  crowd  surrounded  the  royal  palace,  who 
called  on  Ferdinand  to  accept  the  constitution. 
1  hing!<  had  now  come  to  a  poiot  where  there  was  no 
room  for  delibentioo.  The  king  appeared  at  the 
baiooay  holding  a  copy  of  the  cooiuttttion  io  his 
band,  as  a  pledge  of  his  leadtiiass  to  ssreer  obaenanct 
to  its  laws.  As,  according  to  that  code,  the  mo* 
narcb  cannot  exercise  bis  portion  of  authority  till  he 
ha«  taken  the  oath  therein  prescribed,  a  committee 
of  government  was  installed,  who  should  convoke 
the  Cortes,  in  whose  presence  abnc  the  king  can 
perform  those  acu  which  put  bim  in  full  poHesaipn 
ofbisooMtkadonalrightt.  , 
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Whatever  may  be  the  merits  of  the  poUtical  tyt. 
tem  which  the  success  of  the  Spanish  Liberala  re- 
stored,—whatever  tiic  censure  which  competent  and 
dispawionate  judges  niay  pass  on  the  means  which 
ensured  their  succeis, — there  is  something  so  glori« 
ous  ia  the  &rst  resulU  of  the  change,  that,  for  a  roo- 
man  at  least,  the  heart  must  give  itself  up  to  mere 
fMing,  and  oblige  reflection  to  shriDk  and  b«  silent. 
The  instant  dispersion  of  that  abominaUa  tribunal, 
the  Inquisition,  and  the  liberation  of  tbe  Mate  pri« 
soDCrs,  whom  Ferdinand  allowed  to  linger  in  con- 
finement, were  acts  which  might  ennoble  a  wor»e 
cause  ilian  that  of  the  Spanish  Liberals.  Tlicy  were 
performed  without  delay,  and,  as  far  at  circumsun. 
oas  pecnaitlad,  by  the  hands  of  the  mob — a  danger. 
«w  uiatniiBaat  indeed,  which  can  Dever  be  employ- 
ed witfioat  BUichiefi  but  which  wonld  loae  mtidi  of 
it.  i!'  tructive  character  if  it  wi  re  only  used*  aa  the 
labi  rtiourcc,  in  the  defence  of  humanity. 

As  it  has  been  our  study  m  to  perform  this  rapid 
^ctch,  aa  to  put  the  reader  in  possession  of  such 
iact.s  as  may  enable  him  to  understand  the  principles 
and  temper  of  the  two  great  parties  which  contend 
for  political  power  in  Spain,  we  cannot  omit  tltt 
Uoody  and  diMraoeful  aoene  wUch  toqk  niaea  al 
Cadiz  on  the  foth  ef  March,  the  day  whidi  bad 
been  appointed  to  proclaim  the  constitution. 

The  accounts  from  Madrid  had  ddslied  the  hopes, 
with  which  the  unfavourable  circumstances  of  the 
constitutional  troops  of  La  Isia,  bad  flattered  tbe  An- 
dalusian  rojraliaU.  Urged  hjr  a  blind  and  ibrocious 
aoirit  of  rweage  iperhapaencowaged  by  some  dark 
hmta  ftwB  peraane  who  cwnld  cAetnally  screen  diem 
— the  partisans  of  absolute  monarchy  contrived  a 
plot,  of  which  the  absurdity  is  hardly  exceeded  by 
ilj  barbarity. 

The  Cdptaio.  General  Freyre,  on  tbe  receipt  of 
dispatches  announcing  the  King's  acceptance  of  the 
Constitution,  repaired  to  Cadiz  from  k'ort  St  Mary's, 
in  the  afternoon  of  tbeStb  of  March.  The  impa- 
tience of  the  triumphant  psrtj  tO  ttavc  the  Conititu* 
tton  proclaimed,  scarcely  allowed  him  to  postpone  that 
ceremony  till  the  next  morning.  But  a  desire  that 
the  chiefs  of  the  patriotic  army,  whom  he  had  invit- 
ed, should  be  present,  was  a  sufficient  reason  to 
chedt  tbe  eagerness  of  the  people.  Quiroga,  the  pa- 
triot general,  was,  however,  too  well  acquainted  with 
tbetemperand  dispositions  of  his  enemies,  to  acquiesce 
in  the  mmand  that  he  should  disband  his  troops,  and 
allow  the  tjnarnned  aoldiers  to  uix  wilb  the  citiseBa» 
at  the  ensuing  solemnity.  Four  ofloert  alone,  pre- 
ceded by  a  flag  of  tn  ri .  were  sent  to  witness  the 
prodamatioD.  Being  admitted  to  the  presence  of  the 
Captain-General,  the  evident  uneasiness  under  which 
they  perceived  htm  labouring,  and  some  expressions 
indicating  a  degree  of  andety  for  their  safety,  had 
juat  b^n  to  taite  tbdr  ftaiSi  when  tbe  report  of 
aaoaquetry,  nsitod  with  tba  criia  «f  the  aideruig,  or 
aft^hted  multitude,  suddenly  changed  suspicion  into 
the  most  appalling  certaiotT.  Freyre  hastened  out 
of  the  house,  witlioui  providing  for  the  safety  of  the 
deputies,  who  yet  were  so  fortunate  aj  to  hnd  the 
of  escaping  the  fury  of  their  enemies. 
In  tbe  mean  tiiae,  the  most  atrociooa  maaMcro 


wa*  taking  place  In  tbe  streeU,  aad  in  the  prindpal  Sprio. 
square  of  Cadiz,  where  the  people  had  asaembled  to  '  ■  ^ 
witneu  tbe  proclamation.    The  iostrumenta  of  ibis 
barbarous  deed  were  the  privates  and  non.commis- 
sioned  officers  of  two  battalions  of  inCaatij,  called  the 
Guides,  and  the  Lo^litU  of  FerdkmttA*  Uncnth. 
Instigated*  aa  it  ia  belieted*  by  the  governor  of  the 
towBj  and  the  chiela  of  tbe  royalist  party,  tho  aaiU 
diers  had  engaged  to  diitperae  the  multitude,  and 
prevent  the  intended  ceremony.    Large  quantitiea 
of  wine  and  spirits  had  been  sent  to  the  barruclct, 
so  that  the  men  were  in  a  stale  bordering  upoo  in- 
tuxicaiion,  when  they  broke  out  with  their  arms. 
Trom  the  moment  these  monsters  were  loosed, 
they  conlinued  firing,  indiscriminately,  upon  the 
peojpie,  till  tlictr  emmuoiiion  was  exhaiuted.  AlMttt 
m»  faiuidred  persons,  men,  women,  u>d  chiUreB* 
were  seen  in  thr  ^trcrts  i  f  t'ndiz,  dead,  d)ing,  or 
wounded,  before  the  auihonties  of  the  place  bad 
taken  any  measure  to  stop  the  matitiacre.  Some  offi- 
cers of  the  Andalusian  militia,  not  on  duty,  ran,  of 
their  own  accord,  to  iheir  barraclo-,  and,  drawing  up  in 
great  liaate,  part  of  the  men  sallied  forth  into  tha 
atreaia^  where  they  exercised  tbeaaielfef,  with  th* 
UOMMtaeal,  in  protecting  the  liveaoftliedcfbnea* 
haa  dtnen^,  and  giving  help  to  t^e  wounded,  thm 
author  of  this  article  feels  the  greater  satisfaction  in 
recording  this  act  of  courage  and  humaoity,  as  he 
believts  it  passed  unnoticed,  probably  because  the 
Andalusian  militia  bad,  to  llie  last,  remained  in  tbe 
royalist  army.     He  received,  at  the  tioM*  an  ac- 
count  «f  tbe  whole  tiaoaactieii  fnm  an  ^.witneaa 
of  nnunpeachable  feracity.  In  the  evening  of  the 
aame  day,  the  soldiers  who  had  been  employed  In 
the  massacre,  were  marched  out  ofCndiz.   The  de- 
puties from  the  patriotic  Liri;j\ ,  c  utiing  forward  from 
their  places  of  conceaiwcntj  surrcmltrrcU  themselvea 
into  the  hands  of  the  Captain. General,  who,  still 
hoping  some  favourable  turn  in  the  a&irs  of  the 
royalists,  confined  them  within  tbe  Castle  of  Saint 
Sdiaatiaa.  Indeed,  so  blindly  coDfident  worn  the 
leaden  of  that  party  that  the  loaurteetioa  would 
Vet  be  quelled,  as  to  have  ventured  on  giving  pub- 
lic thanks  to  the  a&5a».sins.    Uut  tbe  next  di>putches 
from  Madrid  put  an  end  to  their  hopes.    '1  ne  depu- 
ties were  set  at  liberty.    Both  Freyre,  the  Captain- 
General,  and  Campana,  the  governor  of  Cadii,  were 
arrested,  to  take  their  trial.   That  trial  wa^  how- 
ever, ddayed  till  public  indignation  died  amy  t  and 
w«  have  not  heanl  of  aaj  puaiiliBaDt  Jafliclad  on 
the  ernninal*. 

The  Cotiititutlonal  System  being  now  completely  R«.Anei. 
restored,  and  in  action,  the  Cortes  assembled  at  bly,  Chioi' 
Madrid  in  Jure  lb20,  and  the  Kin^  took  his  solemn  *«f»  ""J^ 
oath,  before  tJiera,  on  iJie  aili  of  tbe  following 
month. 

We  Bujght  ben  condude  thia  aitldai  laavi^  tha 
tailt  ef  dMcribuig  the  ewnia  of  thii  new  era  to  ibow 

who,  free  from  the  nit-.r-:  wl.ic  fi  always  envelope  and 
distort  tile  passing  tiaLiijcUcii.*  of  political  revolu- 
tions, would  be  able  to  record  them  without  the 
danger  of  being  misted  by  their  own  prejudices,  or 
tbe  misrepresentations  of  pertiea.  But  we  feel  that 
wa  ahould  not  do  Jtntiqa  to  our  naden!,  did  ws  caa> 
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dude  without  attempting  a  brief  sketch  of  the  charac- 
ter and  temper  of  the  Government  of  the  Cortet,  (heir 
chief  aims  in  the  reform  of  the  coantrjr,  aod  the  ob- 
(taciea  which  have  hitherto  oppoaed  their  ajitna. 

The  Cortaa  fixtraoriliMfy,  which  mm  cwmned 
on  tlM  reitontion  of  llio  eonnthitiM,  contained  moet 
of  the  patriot!  who  had  tuH'  -  I  -  iriri);  the  arbitrary 
reign  of  Ferdinand— the  origamJ  Lontrivers  and  »op» 
porters  of  tlie  coniiiiution.  This  was  n  measure 
which  tlie  military  reformers  of  the  Isla  could  not, 
tpif  probably,  were  not  di*poscd,  at  that  time,  to 
tffpOM.  But  the  aeoda  of  joiioaajr  factweea  the  two 
piitin,  the  oooioBdiBf  ohuiw  of  tbo  Gbentan,  md 
those  they  had  set  free,  could  not  retnain  dormant 
and  inactive.  The  l$la  Patriots  naturally  aspired  to 
thf  tir«t  place*  and  influence  m  the  stale :  the  (Jld 
LibtraU  soon  feit  their  own  dependence  and  inferio- 
rity. The  Secret  Societies  were  now  more  active 
than  ever,  and  a  rivalship  between  the  Free-Ma$oiu 
and  the  Comioterot  grew  out  of  the  different  prin- 
cipiw  odoplod  hf  oach  of  these  parties,  who,  la 
^Mr  dnraetOT  end  views,  might  be  compared  to  tho 
Old  Whig!  and  the  Ua*lical  Hcformers  in  I'ngtnnd. 
The  Free-Mtuont,  however,  soon  found  themselves 
defeated;  nnd  those  who  had  heim  forced  upon  l-'ir- 
dinand,  as  his  Ministent,  were  displaced  to  make  room 
for  the  friends  of  the  Revolutionary  army. 

The  Cortes,  though  elected  under  the  influence  of 
the  triumphant  party,  and  acting  under  the  direc- 
tion of  the  popilkr  leaders  and  their  emiMMUS.  «bo 
seererogularijr  stationed  in  the  galleries  of  the  House, 
exhibited  a  degree  of  moderation  which  does  honour 
to  the  national  character.  The  measures  of  retalia- 
tion were  limited,  iind  infinitely  loss  severe  than  those 
io  which  the  king's  friendu  had  indulged.  Lven  the 
WOgt  violent  democrnts,  those  who  hid  placed  ihem- 
Mlm  at  tho  held  of  the  populieik  wnc  nliafiid.  for 
•  thne,  with  the  ■««  Itto  whidi  the  Rerdulion  had 
thrown  their  opponents.  But  the  numerous  conspir. 
acies,  «ab!ic<]uent)y  di*covered,  increasing  the  fears 
of  the  new  patrioi^  ir,  J  horror  was  perpetrated 
•t  Madrid,  on  the  person  of  a  dignified  priest,  whicl), 
from  the  perfect  indifficrence  shown,  upon  the  occa- 
lion,  by  the  existing  antborities,  we  strongly  »ii»pect 
to  have  been  pisnncd  hf  Ih*  Kcrct  societies.  It  wm 
Indaid  evident,  abtoe  flkit  feriod»  thtt  nothiog  ww 
doiM  hat  throogh  their  hiflimee  hi  Spim. 

Few  of  these  atrocities  were  needed  in  that  coun- 
try to  paralyse  into  perfect  passiveness  a  great  part 
of  'Kc  itijpaiation,  especially  am       i!  e  middle  and 
higher  clasies,  and  to  revive  those  habits  of  silent 
submission  to  "  the  powers  that  be,"  which  a  tyranny 
of  agea  bid  confirmed.   Had  it  been  in  the  power 
of  the  new  gomnment  to  ettiblidi  themaeives  with- 
out encroaching  upon  the  right!  of  the  cbnrch*  lod, 
thereby,  confirming  the  suspicions  of  infidelitj,  under 
which  all  denominations  of  f.iberalt  have  long  lain 
amon^  the  Spaniards,  the  resistance  to  the  new  order 
of  things  would  have  been  limited.at  least  for  a  time,  to 
a  very  inconsiderable  and  powerless  minority  of  the  na- 
tion. But,  unfortunately  for  the  interests  of  freedom  in 
Spiia»tbeoM  political  system  is  too  intiaateljbleoded 
with  the  etiowgest  religious  prejudice!  of  the  country. 

To  steer  clear  of  this  rock  exceeded  the  powers  of 
human  wisdom.  The  Cortes  Extmordiiutrj/,  as  well 


as  the  Ordinart/,  which  succeeded  tbeoOf  contained  • 
large  proportion  of  the  tilent,  though  scarcely  any 
of  the  rank  and  property,  of  th*  conntty.  Mott  of 
the  clergymen,  and  perhaps  ill  the  hwyera,  who  Ind 
obtained  seats,  belonged  to  that  class  of  Spaniar<b^ 
who,  free  iVom  religious  prejudices,  but  having 
no  s)  -ti ni  t'  their  own  to  support  upon  these  points, 
would  tiiriiik  from  an  open  contest  with  the  tca- 
lois,  without,  however,  letting  pass  any  opportunity  of 
showing  their  spite,  by  a  side-blow.  The  pecuiuary 
wanu  of  the  government ;  the  desire  of  gaming  par- 
tiaens  to  the  eonatiuiliooal  qfMen  bjr  the  transfer  of 
prapeity,  exduilvetjr  under  iu  Mnedon  ;  together 
with  the  opportunity  which  the  existing  circum- 
sUnces  presented,  of  indulging  the  secret,  though 
strong,  feelings  of  aversion  to  the  national  system  of 
religion,  which  rankle  in  the  bosom  of  every  liberal 
Spaniard,  betrayed  the  Cortes  into  measures  which 
could  not  fail  to  drive  the  bigoia  into  an  open  and 
desperate  resistaneeb  One  the  fint  Hape  agiiaat 
the  religiooa  eideta  wm  tise  mifftmikn  cf  thne  pro- 
perly  called  Mott^s,— sDcb  as  Inred  under  the  Ascetic 
insiiiutions  which  preceded  the  eslablislimcnt  of  the 
mendicant  orders  in  the  thirteenth  century.  As 
their  houses  were  «eulihy,  this  measure  might  be 
suspected  to  proceed  rather  from  a  wish  to  increase 
the  resources  of  the  government,  than  from  ill  will  to 
the  establishments  themselves,  which,  besides,  had 
long  ceased  to  be  objects  of  veneration  for  the  BMI 
of  the  people'  But  when,  m  the  puie  detire  cf  f«- 
movhig  the  most  odiona  ntdianee  to  which  die  reli* 
^  n  i  f  the  country  has  given  birtii,  the  Cortes  de- 
ct^Lii  liic  abolition  of  ilie  privilegca  hitherto  eojoyed 
by  liie  heads  of  the  mendicant  orders  ; — when  they  li- 
mited the  number  of  convents,  and  subjected  the 
individuals  resident  in  each  to  a  loeal  superior,  under 
the  jurisdiction  of  the  dioeesan  -.—when  inpeduMnli 
were  thrown  fa)  the  way  cf  taking  religioua  vaw^aMl 
the  admiiaion  into  the  secular  clergy,  of  such  as  were 
willing  to  throw  off  the  cowl,  was  encouraged ; — when 
even  the  helpless  victims  of  supcrtiltiot;,  the  nuns, 
were  protcctfd  by  the  civil  magistrate,  in  case  (hey 
evinced  a  desire  to  break  the  perpetual  iinpi  itonment 
of  the  cloister ; — tlie  alarm  of  the  bigots  was  turned 
into  dcwilligbt  frenzy,  and  even  the  court  of  RoaWi 
oooadoiss  m  it  it  of  iu  weakaeaib  thoufht  it  neeei« 
•ary  to  resent  the  fanitlt. 

A  step,  much  more  questionable  both  as  to  its 
policy  and  justice,  was  taken  by  the  Cortes  against 
the  church  interest,  in  the  abolition  of  one  half  of 
the  titlie«.  iiad  they  appropriated  tiiis  portion  of 
the  churt^  property  to  the  use  of  the  Slate,  the  spo- 
liation mi^'ht  have  been  excused  upon  the  plea  of 
necei^^ity.  But  the  Cortes  well  knew  that  the  farmen* 
once  freed  ftom  the  religious  fieiliag  which  enformi 
the  payment  of  tithes,  would  find  meane  to  defirand 
the  civil  aiillioriiics  of  nearly  all  tlic  sequestrated 
portion.  The  measure  was,  therefore,  simply  directed 
to  the  acquisition  of  friends  to  the  new  order  of  thincs. 

We  mention  these  detached  specimens  of  tiie 
policy  of  the  Cortes,  not  so  much  for  the  sake  of 
their  intrinaie  importance,  ae  in  order  to  show  the 
temper  of  the  Lihenl  pir^,  uaA  contrast  it  with  diik 
of  their  opponenta.  And  h«c  we  cannot  help  lament* 
ing  that  want  cf  ipiei  cettpell  M  to  oait  the  deiaila 
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tfilB.    ooBtaiaed  in  the  Reports  of  tiie  Mtoittert,  preteotcd 
^V*^ IOllieS|MBMl  legislature  in  IBS  1  and  1822,a>totbe 
moM  and  OKteo  t  of  t  he  reriMDce  oifcred  to  tbe  pra> 
KBt  Byrton  bf  one  part  oftbe  iwUoB.  CautJoutu 

they  arc  in  their  langnage,  and  deeiroiu  to  make  light 
of  theiniiuence  and  re.<tAuroet  of  their  adveraaries,  one 
great  and  importLir  t  ilu  t  is  clearly  established  from 
their  eTideiice— a  fact  which  ha&  always  forced  itself 
upc  i:  l  ur  conviction,  and  which,  from  the  knowledge 
we  huve  of  the  country,  appears  to  us  in  the  shape 
of  an  almost  insuperable  obstacle  to  a  speedy  triumph 
of  freedom  in  Spain  iiwnfly»  that  the  present  is  a 
purely  religioua  contett,  h  wliidi  one  party  engages 
with  all  the  siiif  t  rit\'  un  1  straight-forwardness  of 
zeal,  while  ihc  uliicr  lias  to  defend  itself  under  the 
digfldvaoti^af  KiMtvMicdprindplaa,  mrt  Jisf oiwd 
views. 

The  Minister  of  Grace  and  Jusiiee  begins  bis  Re< 
pert  of  the  1st  Meicb  1822,  by  declaring  that  "  the 
•fflt  Arising  from  the  niitiiig  cMreiunMaaoes  of  the 
deigr  em  of  the  gnolaat  nagnitude."  He  then 
BToeccdt  to  state  the  qneations  that  had  been  agiuted 
between  the  two  courts  of  Rome  nrd  Madrid,  giving 
a  long  detail  of  the  theological  and  canonical  argu- 
ments with  which  the  I'opc's  objections  had  been 
met.  Of  these  poinu  some  were  yielded  to  the  Spa- 
niiidi^  aoae  absolutely  insisted  upoo>   But  the  most 
i«nliite  eppoahioB  bad  been  made  agaioM  •  deme 
ef  the  Coitea,  prebilNtnig  At  iwriweitee  ofl^iantib 
funds  for  bulls  and  dispensations.  And  here  wc  beg 
our  readers  to  observe  the  circumstances  of  the 
whole  trnniaction,  as  highly  illustrative  of  the  moral 
and  intellectual  relations  in  which  the  man  of  the 
Spaniards  stand,  with  the  small  party  who  have  seized 
the  reins  of  Government.  When  the  Spanish  Minister 
at  Rome  communicated  thisdecreetothe  Papal  autho- 
ritiea,  he  found  that  two  tbowaDd  fin  hundred  and 
fbr^'One  boOa  bad  been  stepped  for  want  of  payment. 
Alarmed  at  the  conseqocnccs  of  this  spi  r ;  t  n  il  l  mbargo, 
the  Spanish  government  paid  the  whole  amount  of  the 
fees.  But  the  sum  had  scarcely  been  laid  down  when 
the  mail  brought^Wn  hundred  petitions  for  hulls  of 
the  same  private  nature.   Baffled  by  l>h  irresistible 
power  of  religious  prejudice,  the  Spanish  Ministers 
mate  under  the  necessity  of  engaging  for  the  pay* 
ONBt  of  all  bolls  laiaiilur  10  Spatn,  aotil  they  should 
be  able  to  coaipoaDd  wfta  hit  H elineas  for  an  annual 
sum.    The  account  of  tM-  transaction  concludes 
with  the  following  obscnviti   i  ot  the  Minister :  •'  Wc 
shall  thus  be  able  to  sU  jj  the  contraband  in  bulls 
which  has  been  set  on  foot  already,  and  which  is 
likelv  to  increase  the  contributions  to  Rome  to  a 
maen  mater  extent  than  beAne,  aa  the  paitiaa  «oi»« 
omiad»fiouing  the  regular  dnnnrii  obatitMted  by 
MvanMBent,  have  had  recourse  to  others  which,  from 
ueir  pnvate  and  confidential  nature,  will  r«(|uire 
greater  sacrifices  on  the  part  of  the  petitioners."  We 
cannot  dismiss  this  topic  without  observing,  that  one 
of  the  most  certain  and  abundant  sources  of  revenue 
arises,  in  Spain,  from  the  sale  of  an  annual  bull,  call- 
ed the  Bull  of  the  Cmmh,  which  the  government 
(even  the  liberal  govamiieBi)  bnjr  of  the  Pope,  and 
retail  to  the  people.   The  ItepeH  of  the  Mmfster  of 
Finance  for  the  same  yrnr  oh<-~i'rvf^,  thnt  hy  ihc  Cortes 
having  placed  the  produce  of  this  pious  saiu  in  the 


bands  of  the  pconndal  troaauani  it  bad 
from  MOQiOOO  of  roabaaMod^  to  itwat 5M,S6D '>«*v<* 
of  the  same  mootw.   The  re- establishment  of  the 
Cummittainf/  of  the  fihuodn,  a  dignified  ecdesiaatie» 
into  hia  former  authority,  had,  howefPTf  iBOloaied 
the  sale  to  1,073,074.  reals  a  month.  ' 

W  hatever  might  be  tlie  caution  and  timidity  of  tbo 
middle  classes  of  Spain,  especially  those  tltat  are  po^ 
sessed  of  some  wealth,  or  excrcitie  any  luciathv 
branch  of  industry,  it  waa  ja^OMiUe  that  the  nwtt 
fiolent  and  darmg  of  the  liiioefa  Catholics  ahonld 
remain  perfectly  inactive  underastate  ofihiiE:,    i  iVu- 
eordantwith  the  truly  national  sentiments  sijd  ji^bits. 
The  rabble  of  the  larf,'e  towns,  which  is  numerous,  and 
quite  worthy  of  that  name,  liad,  since  the  revolutiQik 
of  1820,  been  gained  over  to  the  constitutionaUMa; 
but  the  peasantry,  who,  to  this  day,  have  shown  ag^ 
neral  dislike  of  the  new  system,  would  a&rd  a  eon* 
siderable  number  of  active  and  detentiaed  partizaoa 
to  any  who  diould  be  leady  and  aUe  to  marshal  then 
under  the  sUndard  ofthcFoZ/^i,— a  word  by  which  the 
Spaniards  denote  the  Catholic  religion,  such  as  it  waa 
established  in  theur  country.    Few  montlis,  indeed, 
had  elapsed,  when  conspiracies  were  detected  in 
varioas  parts  of  the  country ;  and  Guerilla  parties,  io 
support  of  Religion  and  lA<  Atag,  wcie  fopnd  ta^dag 
over  the  provinces.  The  aoMa  of  a  a*it  wvnad 
thui  been  brongbt  into  activity,  and  in  the  opinion 
of  an  who  are  wdl  aoquabted  with  the  dilalorincss 
and  r!i  :n  acy  of  the  Spaniards,  the  character  aud 
circniu- tjijte.s  of  the  contending  parties  wer«i,  alone, 
in        to  threaten  the  destruction  of  every  sourcre 
of  power,  wealth,  and  happbets,  io  that  devotod 
kingdom. 

It  waa  not  long,  botrerer,  bafbra  a  dalaminaiion  H«Atf 
was  obaamd,  on  the  part  of  nuoe,  to  eneourai^e  PnMsa 

and  support  the  Spaniards,  who  were  actually  in  arms,  *eNs»<V 
or  ready  to  take  them  uj>,  sgainst  the  new  s-istem  of 
government.     Emigrants  were  protected  '  on  the 
French  side  of  the  frontiers,  and  enabled  to  organize 
them-ielves  into  military  divisions.  The  yellow-fever, 
which  attacked  Catahwia,  in  tbeainamr  of  1822^ 
afforded  a  pretest  fbrattalHblibga€MSM&nfte#r«. 
which  might  act  as  an  anay  of  observation.  French 
money  was  employed  in  raising  fresh  disturbances  in 
the  kingdom ;  and,  it  is  more  than  probable,  French 
influence  fomented  the  conspiracy  of  the  Guards, 
which,  on  the  7th  July  of  the  same  year,  would  have  ' 
placed  the  King  out  of  the  hands  of  the  Cortes  if  be 
had  bad  either  the  will  or  tha  OOan^  to  join  til* 
troops,  who  awaited  hit  jiaioBm  at  a  abert  diMaaca 
from  the  palace. 

A  COagHM  of  Aa  powers  which  compose  what  ia 
known  by  die  name  of  the  Ihly  Miance,  was,  at 
thi?  tirrr  nli  ct  to  be  assembled  at  Verona.  From 
the  cliaructcr  i>\'  the  governmecis  of  Austria,  Prus- 
sia, and  Kus^ir,  and  their  habitual  fears  of  the 
spirit  of  political  reform,  which  for  the  hut  thirty 
years  has  shaken  the  foundations  of  all  absolute  mo- 
narchies, it  eoohl  hardly  he  imagined  that  Spain 
should  pass  wnotieed  at.  ftia  neetiog.  Nor  was  it 
long  before  the  disclosure  of  their  x'wYCi  and  princi- 
ples, joined  to  the  open  avowal  of  hostile  inieotione 
against  Spain,  on  the  part  of  France,  evinced  a  set- 
tled and  syatanatic  plan  for  restoring  fbtplute  aio- 
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narchyin  tbeibnner  kiosdom,and  oppoting,  tbrongk* 
out  Bimip*,  9tmj  eariMloMot  nf  oioaardilcri  pmvwv 
iiowMer  esofbitial  nd-  opftemn,  end  every 
toofpt  to  MoUiih  tho  libertiet  of  the  ■object,  upon 
pafWianWt  md  d«0llit«  groundt.  la  vain  did  Eng. 
tutd  remoottrate  against  the  impolicy  and  injustice 
of  interfering  wit!  I'r  o  ntstic  eonci  ms  of  an  inde- 
pendent  natiun.  Nuus,  conceived  in  a  spirit,  and 
couched  in  a  style  uhich  could  only  irritate  the 
feeUnAS  of  the  constitutionalists,  and  strengthen 
JlWtd*  by  wounding  the  pride  of  the  na- 
wfi«  oddfMMd  by  the  throe  Sovereigat  of 
Atutrie,  Pnmie,  and  Ruwie,  to  their  Minlvteit  *t 
Madrid,  demanding  a  change  in  ihc  cunstitutinn,  at 
the  condition  of  the  permanence  oftlurse  nccri'diied 
agents  iit  that  court.  J,rst  Kurope  ihouh!  be  left  in 
doubt  0,1  to  the  nature  ol  tliechtuiges  thus  perempto- 
rily required,  the  French  King,  on  the  28th  of  Janu- 
ary 1 9ti,  aoDouaced  to  the  CbwBben,  that  he  badooa 
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bOBdred  thousand  troop*  reedy  to  ouirch  into  Spain, 
Ferdinand  VII.  were  all^irod  io  give  to  hl$ 
itutUatutii  mkkh  Iky  cmimI  kali  but  from 


A  principle  so  monstrous,  backed  by  a  threat  SO 
unbecontiii^'  and  dissonant,  in  the  mimtli  of  one  who 
has  had  so  lonp;  to  ^hnllk  from  iiiilil;>ry  force,  could 
not  but  urge  the  Spanish  governors  into  a  dcteratin* 
ed  resistance  to  any  proposals  of  accororoodatioD 
which  should  imply  the  kast  yielding  on  their  side; 
and  the  intaiioa  of  Spain  b}'  a  I  reach  army,  with  the 
•fowed  purpow  of  restoring  deapotiia,  the  moolt^ 
and  the  InqtiMtton,  took  place  on  the  I7th  of  April 
IR^!",  about  llic  tiinewhi'n,  firtccn  ytur.-i  before,  ano- 
thiT  I  rencli  army  violated  that  territory,  unckr  pre- 
tence of  ^ivin^'  it  11  Constitutional  Code,and  wipinjj  ofif 
the  disgrace  which  thoso  barbatoiw  institutioiu  cau 
upon  tbaaiionaldumoter.*  (^•'■•)  « 
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Exunt,  STAFFOHDSMIRE,  an  inland  English  county 
B«eaiait»,  of  an  obloiif;  form.  lt.-«  iji-e.iti'^t  length  from  north- 
JjJ^^'^  cast  to  suiilli-wcst  is  .•lUout  ►ixty,  and  it9  gTe;ite»t 
breadth  about  thirty-eight  miles.  It  contains  1.148 
etattrte square  mileii,  or  754,720 acres.  It  is  bound- 
od  OQ  the  north  by  Cbcebire,  west  Sbrepahire, 
aouth  by  WoreeatmMre  and  Worwidtalufo,  and 
eaat  by  Derbyshire.  The  gieat  divisiona  are  five 
Irandrcds ;  but,  as  each  of  these  i*  subdivided  into 
the  nnrth  and  south  portions,  there  nre  ciTectively 
ten  hutulrc<l!).  'Ilu-M-  coutiiin  ISl  (jarifiihen,  tJS 
market  towns,  ,in<l  one  tity.  The  whole  of  the 
county,  with  the  exception  ot'  two  parislies,  is  with- 
in the  diocese  of  Lichfield  and  Coventry,  and  com* 
prehended  within  the  archdeaconry  of  Stafford. 

Aoixirdin^  to  the  ceDmi  of  I8filj  die  incmae  of 
die  popdatMn  in  the  preceduig  ten  years  had  hem 
■t  the  rate  of  sixteen  per  cent.  At  that  period,  the 
inhiibited  ^()U^C4  were  C.'i.iilO,  and  the  tkrnilies  oc- 
cupy iiif;  Uiem  ()H,7S(» ;  fif  liieii*;  liuiulieii,  IS. -85 
■were  chiefly  employed  in  agriculture,  i2,\',i')  in 
trade,  manufifwtureit,  .-uid  handicratt,  and  8060  com- 
prised in  ncidMr  of  tliosc  classes.  The  whole  num- 
ber of  pciMMavaaMl^tMO;  of  whom  171,668  were 
anilee,  and  169478  tknulee. 

Tile  middle  and  aouthern  )x>rtlans  are  generally 
level,  but  intersperited  witl)  gentle  eminences.  The 
northern  divi!iii)ii  ih  of  an  opposite  character,  tiie 
surface  being  for  the  most  pjirt  blenk  and  hilly. 
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Tlie  penernl  elevation  of  ihU  district  above  the 
southern  part  of  the  co)inty  is  about  two  or  throe 
hundred  feet ;  but  some  jioint.-t  rise  to  the  hei|rlit  of 
from  1*200  to  1500  ;  of  those  the  most  elevated  are 
Biinster  and  the  Weever  HjUa.  In  the  valleys  on 
the  hanka  of  the  riven  are  aome  tracu  of  coun^ 
equal  to  tibe  moet  beautifbl  parte  of  the  idaod ;  lot 
these,  the  district  betwixt  Lich6eld  and  Stone,  and 
the  picturesque  banks  of  the  Dove,  especially  at 
Ilam,  are  very  rt-niarkubk'. 

The  soil  is  various,  but  the  strong  clays  are  tlieSoil  sad 
most  predominant;  next  in  extent  is  the  sandy  soil, 
diieiiy  to  the  south  of  the  Trent.  There  it  no 
oulkf  anii  only  a  small  district  is  calcareous.  The 
noadowOi  eqiedally  on  the  bank*  of  the  Trent,  aro 
anoet  rich  and  hnnruntt  and»  though  on  spota 
there  is  much  inert  peat,  yet,  when  it  ia  dnuaed 
properly,  it  becomes  valuable  pasture  and  meadow 
land,  'i  lie  t  liniute  ia  generally  rnw  nnd  nioisl  ;  tlie 
rain  tiiat  tails  on  an  average  of  se\eral  years  is  ali<nit 
36  inches.  The  quantity  of  unow,  in  the  winter  on 
tlie  moorlanda,  is  very  great,  which  may  contribute 
to  tlie  general  coldness  of  the  district. 

The  Trent,  the  third  river  in  England,  U  the«'»««^ 
principal  (tremn  of  the  county.    U  rises  at  New-,.^^.T. 
pool  on  the  oonlines  of  Cheshire,  and  enters  Derfaja 
shire  below  Burton,  after  having  formed  a  junction 
with  the  Diive;  tlirou,__-li  iIh-  whole  of  its  course  in 
this  county  it  is  a  cIcai  atid  ruther  rapid  stream. 


the 


*  |ly anoettmatfeo  of  the  Spaoiib  Regency,  an  andiori^eetabEdied  by  tho  Ffam^«*«ry.pd>lic  Ml  iIm* 

0  Revolution  of  1820  has  been  declared  null  and  void,  and  tho  country  b  to  be  KiMtalM  into  the  HUM 
condition  as  it  had  been  before  that  change.  The  moderation  with  which,  daring  the  Itltenal  of  writing 
and  publishing  this  nriicle,  the  Prince  D'Angoukiuc  hi  -  in  lLivcd  in  Spain,  though  it  can  never  justify  the 
armed  interference  of  his  goyemment,  might  seem  to  invalidnte  our  charge,  n*  to  the  intended  restorntion  of 
the  Inquisition.  What  the  real  feelir.gs  of  his  Royal  Highncss's  government  may  bu  ufi  n  ilii^  point,  the 
author  of  the  article  hm  not  the  means  to  ascertain  ;  but  be  knows  too  well  the  spirit  of  ilie  party,  into 
whose  hands  it  appearh  that  the  French  wish  to  put  the  fate  of  the  Spaaiardl^  net  to  fear  that  tho  execrable 
tribunal,  to  which  Spain  ow«  her  degradation  and  vOumgh  will  fU-aMOtt  to  that  unCwtaaate  country. 
flbooM  hla  luapidona  profo  true,  be  baa  no  heeitathn  to  aiaert,  that  aO  the  bfaune  and  di^^meof  such  a 
restoration  belongs  to  those  who,  when  they  were  determined  to  interfere  with  the  nriwle.MnOHM  of  lb* 
Spaniards,  did  not  care  to  extenuate  the  infringemeBt  of  uationcd  rights,  by  any  stiptuatiaH  in  &*wr  of 
general  interests  of  the  jatadod  OOUBlljr*  ' 
vou  vu^AtLT  II.  'St 
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Tbe  Dove  it  celcbmcd  fiw  die 

thronerh  wfifch  it  flows.   In  Hs  coam  it 

i?io  IM;i!  ii'ukl  and  the  Hwnps,  two  streams  wliich 
are  lust  'ri  subterraneous  channr Is,  1)iit  nj^ain  emerge 
At  the  (li'^tiiiici-  oC  -KiniL'  I'.iili  -,  nnd  rejoin  it.  The 
smalkr  rivtrs  are  the  I'mne,  li'c  Biythe,  the  Sour, 
«nd  the  Penk,  all  of  which  empty  tbrmselves  into 
the  Trent.   Mo  part  of  Gn  at  Britain  h  to  mleneet- 
ed  with  navinble  axuh  as  Stafibrdtbne,  end  m  no 
coti  ntry  has  their  beneildel  effects  lieen  to  extensive* 
ly  experienced.   The  Grand  Tronk  was  pisnmd 
aiid  executed  by  Mr  Brindley,the  most  rmi'm  nt  cn- 
iftneer  tlwt  tver  exerted  talent  in  this  {>eeuli.-!r 
1  r;iiich  <jf  iiiliinJ  ravigation.    Thi»  canal  ia  about 
(^I  If.  ]!  s  ii!  Utif^th  ;  the  ;"all  of  water  to  the  north  i« 
»'i'f;  lef  t,  .ind  to  the  south  31 6  fi*t    It  is  29  feet 
,    \^  uli-  i:t  ihv  top,  and  about  fourfeet  deep.  It 
l>y     iffation  die  internfll  trade  of  tfae  jpent 
of  London,  Li*'erpool,  Hull,  and   RnstoL^  The 
branches  that  extend  from  it  in  every  direction  are 
ven,'  luiiucriJUN,  ;iiid  st  rve  to  connect  tht-  ^nat  ship* 
ping  p<irt>  %vitti  .-ill  t)ujsc  tl'stricts,  in  tlu-  u  ntre  of 
the  kingdom,  wlixli  prtxiucc-  thoso  heavy  coimnoili- 
ties  whose  weight  would  make  tbm  alnuut  worth- 
kss  without  die  meene  of  «beq»  oanvejrMioe  te  di»> 
tant  merkece. 

Mncnifc       The  chief  mineral  production*  of  die  conn^  are 

Iron  liiitl  coril,  frnd  tl)f -.e  are  so  copious  tlint  they  ftji- 
pear  to  be  almost  isiexhauslibk;.  L'pwardK  of 
5O,C00  acres  have  been  already  ascertained  to  hnve 
beneath  them  beds  of  coal;  and,  notwithatandinc  the 
length  of  time,  and  the  extent  to  which  they  have 
l>een  worked,  it  ia  calculated  that  not  one-tenth  of 
tlieir  contents  have  been  yet  ceosunicd.  I'be  strata 
oT  tbie  minflreit  in  the  ninei  almdj  worked,  mj 
in  thickness  from  t4  to  M  ftet  fivny  portian  of 
the  cn.i 
of  th.-.t 

strntuii;  of  coal.  Copper  and  lead  arc  also  raised, 
but  not  to  on  extent  nearly  approaching  that  of 
irnMI.  Limestone,  freestone,  tdabaster,  marble,  ochre, 
gyinum,  and  claya  of  various  descriptions,  applica- 
ble to  the  purposes  of  tlic  potteries,  are  most  abun- 
dantly extracted  firom  ttw  bowela  of  dw  eertb. 
Though  salt  springs  are  both  copious  and  rlchlj  bn» 
{)rfgn.iti'<l  with  tliat  minrnil,  no  mck  sjilt  has  been 
yet  discovered;  but  it  h  supposed  there  art-  some 
abundant  repositories  of'  it  benrath  the»or(iH  < 
Maaufac-  The  relative  proportion  of  the  employment  of  the 
iemnl  fiunilies  show  the  great  pre{>onderance  of 
manufaGturing  labour  in  this  county.  The  whole 
of  the  aouthern  nart  is  occupied  bi  tbe  different 
WorkkwB  of  BMMaJs.  Wolverlumpton  is  the  chief 
Stat  of  die  ntannfkcture  of  locks,  kiy«,  hinges,  bolts, 
'  and  the  heavier  kiiid.s  oi'irori  w  are.  Walsal  furnislits 
buckles,  bitt«,  ^ti^rup^,  s]nirs,  and  all  tlie  kinds  of 
hardware  by  saddiers.      W'tdni'sbury  sup- 

phes  guns,  iron  axle-trees,  saws,  tro>«  ck,  hauuiiera, 
edge  tools,  and  cast-iron  works  of  cver^  kind.  Al- 
most all  die  villtgca  in  the  viciniqr  ot  these  towns 
eotitribat*  in  e.gTeater  or  less  to  onpffy  pert 
of  the  wotk  ft*  wbicb  tbe  tevn  noMvat  to  tfient  if 
the  great  mart. 

Tlie  northern  |Mrt  of  StafTordshlre  is  celebrated 
for  the  excellence  of  its  earthenware,  with  which  it 
euppUet  the  caoMiiiptMn  of  tbe  gMUr  pgitian  of 


district  abounds  In  \nm  ore;  mid  tlic  strata 
imiUTAl   are   generally  fuimd  beneath  a 
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ite  cMUmI  nwld.  Tht  graft  eMenson  of  diis 
mannihettve  hes  been  owbig  to  the  scientific  skill 

an<!  persevering;  encr^'V  of  one  diNtiiipiiijihed  indivi- 
diini,  the  late  Mr  W  t'dgrwo<;d  ;  wliofe  coiiiblimtions 
of  the  (h'rtVrent  enrtiiii,  and  study  of  the  arts  of  de- 
sign, has  given  a  value  to  that  which  before  w^as  al- 
most worthless,  and  increased  to  a  most  wonderful 
extent  the  wealth  of  his  oeighbourhoad,  and  tlv 
number  and  comfon  of  its  ifSMbitaota.    By  ueani 
of  the  camilak  tbe  pijM<dqr  frosn  Dorsetshire  and 
Devonshire^  nid  die  flints  from  Kent,  are  bruugiu 
to  the  >i|)ots  w  here  the  clays  and  co.t!  aboutul ;  and 
the  Jinishexl  poods,  !iy  tlic  same  means,  are  coiivey- 
eii  to  the  preat  sluppin;^  ports,  frtan  whence  they 
are  dii»trtliuted  to  all  [Murts  of  the  globeb    Salt  H 
made  from  natural  springs  at  ."^imleyweok,  aad* 
late,  at  Lord  Talbot's  works  at  Infeato^  to  oub 
an  extent  as  to  supply  all  diaae  ports  «r  tfaewtd^ 
die  of  tbe  kingdom  which  are  not  in  more  close  con. 
tact  with  the  refineries  of  Northwich  or  Droitwieh. 
There  are  some  rcsjiectable  establii-hment*  at  Cheadlo 
for  makin;;  brasn  and  eopjjer  pood.-:.    Shoes  pre  ina- 
imfacturcd  on  an  extensive  scale  at  Stafford  and 
at  Newcastle.    At  Tam worth  ure  great  works  foe 
printing  calicos.    Burton  has  manuikctures  of  ale, 
of  gmit  celebritor,  of  Imte,  and  of  seveKal  kinds  of 
eottangooda.  AtLeektberearelaigeandioonshing 
estnhlishments  for  ribbons,  handkerchiefi^  ftlNl% 
uailo4tn<i,  and  other  kinds  of  silk  goods. 

The  cultivatal  lan<ls  of  this  county  are  nearly  all 
iiu'lo^ed  M^itliia  good  hedges,  duetiy  ot'  the  white 
thorn,  in  fields  of  ftY>m  f  venty  to  thirty  acres.  The 
general  rotation  of  crops  in  the  clayer  sods  JsL 
Fallow;  id,  Wheat;  Sd,  Oats,  aftenriudiitisUid 
down  witb  deiw.  tiefoil,  and  Tj9.gmit,  ibr  two  or 
nore  Tears.  On  brasbing  up  an  old  swakd,'  the  usual 

course  is,  1st,  Oats;  2d,  f  allow  ;  nd,  Wheat;  iUi, 
Oata,  and  then  the  prasses.  Un  the  more  triable 
.soils  the  rotation  i%  1st,  Fallow;  L'd,  Wheat;  3d^ 
Ikaiu,  or  petasc ;  <itli,  Oata,  and  then  tlie  grassetk 
On  the  light  soil,  the  Norfolk  system  of  tumip% 
barley,  clover,  and  then  vlieat,  is  moat  cMumui^ 
followed. 

Tbe  Uadc  cattle  avt  fmnjUiy  of  the  long-homcd 
bivod,  end  have,  of  bNe  yeess,  betti  ranch  improved 

by  the  spirited  exertions  of  some  distii^jiiiahed  ind^ 
viduais.  The  sheep  are  of  dificrent  races;  the  new 
l^eieestcrs  are  said  to  be  the  moat  predominant. 
About  Cannoch  and  button  Colfield  they  Itare  a 
bree<l  much  resembling  the  Soutli  Downs.  On  tlie 
moorland  there  is  a  bi  eed  with  white  facea^  without 
boms,  and  long  combing  wooL  The  county  is  well 
stocked  with  tiiii1>er,  especially  on  the  estates  of 
some  of  the  grer.t  propnetors.  The  lauds  in  an  un* 
improved  stale  are  still  estimated  to  amount  to  OCsr- 
ly  one-tenth  [wrt  of  the  whole  county. 

The  ]{onim  antiquities  arc  ll>e  Watling  Street' 
and  the  Ichnielil  roads,  which  pass  through  it,  and 
the  remains  of  ancient  stations  or  encaaqMBentai 
The  Saaona  have  letl  few  lonains  here  that  mmit 
particakr  attentioD. 

Tbia  COIlOlgr gives  titles  to  tbefiiDowiMr  peerages:  THlts,  laa 
Marquis  ot  Stsiffard,  Earls  of  Ferrers,  Tubot,  and  Rcpi«*««- 
Harrowby,    The  county  returns  tiToniembcrs  toths***^ 
House  of  Comiaons,  and  two  each  ore  sent  StaVl 
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The  moH  mtiarkabU  aoUeciMn  .and  gMttknwn's 
teats  are  the  foilowimt;   TnBDtluHBf  Manjttu  of 

StnfTord ;  DenudeMrt,  Marquis  of  Angleae* ;  Inges- 
tric,  Earl  Talbot ;  Sandon,  Earl  m  Harrowby ; 
Sandwell,  Karl  of  Dartiiiunth ;  riiv  Hir.  i'arl  of 
Stamford:  Shutrborftueh.  I,f>ril  Aii-dn;  \V rntheslffv, 
Sir  J.  \Vri.t'u-I.  v;  WoNrlv  Il.iil.  Sir  (!har!e«  Wol^'e- 
ly;  Tixtall,  Sir  T.  H.  Clifford;  Etraria,  Joaiah 
Wfldnewvod,  E«q. ;  We«ton,  Earl  RrmlibmL 
Tlwjmnktioo  ot  the  principal  plaoea  aie  aa  foU 
i  rmdpy  Wdlvtrlwimptoii. I8,«0t  iMgb7.l7/19«;  BO. 
aton,  12,003 :  Walsnl,  1 1 .914 ;  Tipton,  1 1,546 j  Kmff^ 
winford,  1 1 ,022 ;  Burslem.  9699 ;  Wert  Bromwich, 
PjOJ;  Lane  End  and  Longton,  7100  ;  >i(  « <  i-tlc >iin» 
der-I  jne,  703 1 ;  Wednesbury,  647 1, ;  Lichfieki,  0075 ; 
Ro«1l  v  liegii,  60(52;  Suflbrd,  5736;  HctiJey,  5G22; 
DarU-tton,  5585 ;  Uttoxeter,  4658 ;  Durton-iipon- 
Trent,  4114. 

See  Plott'a  Miilory  of  SUigbrdMn  .•  Pitt'*  Agri- 
eultnrttl  Svrvejf  vfAMrdnUrt ;  Aikan'i  Hit/orff  of 
MmeheHer  ;  Shaw'aJ»ifory  nnd  Aittifjuitieiof  Staf- 
Jordshhe  s  J«ck»im*«  Histoty  of  Lichfield  ;  Brauiitt 
^  Enfilind  and  IValcf.  (w.  w.) 

STE.AM-ENC.INf  ,  I'KUKtss's.  Tn  addaum  to 
the  dctiil'td  iliKii^  1)1'  Sir  AM.  ntii!  i)t'  the  Sikam- 
EKniNK,*  »tich  OM  it  has  already  been  fiirnij<hed  by 
the  science  of  a  Robi^ion,  and  the  inf^enuity  of  a  Watt, 
aofoe  furtJier  theoreticnl  inveatigation>  and  computa- 
tiooa  are  atill  required  front  time  to  thoe,  in  oraerto 
keep  pace  with  that  tertkia  ipirit  of  ineeaiant  ipe* 
enlation  and  practical  iroproTenient,  to  wliTch  Great 
Brit.iin  i>  indebted  for  eomrith  of  its  pro'-pirify  ;  nnt\ 
iioiic  of  the  invention,*  which  liavc  of  bite  Ijecn  in- 
troduced are  so  sti  iklDp,  so  ])riiiiii-iirit',  ur  «t  fir>t 
siptht  i>a  paradoxical,  as  thuse  which  iinve  re&ulted 
from  the  stljll  and  enterpri»e  of  .Mr  I'erking.  In  or^ 
der  th.it  we  may  be  prppnrcd  to  "pprccinte  the  me- 
rit of  theie  inventions,  uiul  lo  disciminate  between 
Ibe  eflectR  wbicli  an  the  reaulta  of  n«w  phUwiyhU 
eal  principle*,  and  thoae  whidi  are  only  obtained 
from  a  high  perfertinn  of  mrrh^  n'cnl  {  xecution,  nnd 
a  )u<it  Confidence  in  tlie  ij  imirabli  art  \<,ith  which  the 
i.i-ai  ri.iU  arc  selected  (nid  tfmj><  ii  d;  it  will  Ix?  ne- 
cessary to  recur  to  the  tiitHirits  of  hcdt  nnd  of  steam 
whicli  have  been  already  founded  on  Acknowledged 
fijct*,  and  to  inquire  how  far  they  will  carry  m  in 
explaining  all  that  hni«  hitherto  been  made  public 
reqwcting  the  machmerr  which  baa  excited  m  much 
Mtention,  before  we  allow  ouiaelvn  to  r^OCt  the 
princi)ilrs  [of  .limor'::'/']  at  prcamt  adiaittedt  as 

cither  erroncor.s  or  inaufticient. 

Reiipctti!);.'  the  density,  or  specific  gravity,  of  steam 
at  different  temperatures,  tlierc  apjicar  to  have  l>ecn 
three  different  opinions ;  tluit  of  Mr  Wolf,  who  fan- 
cied that  it  irn«  nearly  equal  in  all  cases,  and  that 
the  diftcrciH'L-  ol'  elasticity  depended  only  on  the  im- 
^  ncdiato  effect  of  heat ;  that  of  Mr  Southern,  who  in* 

ftrred  from  his  experfanent*  that  the  deiui^  was 
siniiily  proportional  to  the  elasticity,  without  any 
repard  to  itie  effect  of  temperature ;  and  thirdly,  the 
earlier  and  more  probable  tiiiory  of  Mr  D.ilton, 
I*  liicli  is  intermediate  between  them,  antl  which  at- 
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tribotae  the  aame  e&et  to  beat  in  the  csptniion  of 

pute  ateam  that  it  poueasea  with  reapect  to  all  other  ''-'>^'- 

gase«,  amounting  for  cadi  decree  of  Fahrenheit  to 
about  of  their  !)ulk  at  52  ',  or  to  at  215% 
provided  that  no  additiotuil  quantity  of  moisture  be 
prisent  to  furnish  fre»li  »tcam  by  its  evaporation. 

The  elasticity  might  be  computed  from  Dr  Young's 
formula  f=.I7Hl  (1+  006/)",  in  which/ is  reckon- 
ed  from  the  freezing  point,  and  which  agrees  suffix 
cicntly  well  with  the  latest  experimeata  of  ^nthern 
and  Uin,  u  weU  aa  with  the  earlier  onea  of  Watl, 
JSchaiidt,  Biker,  Bteneourt,  Bobiaon,  Dalton,  and 
othen ;  and  we  might  tranarorm  it  into  the  more 
conveiiii-nt  expression  E=  (1 -f-fl't-P'  )'!  f'"" 
number  of  ntmosphrrrt  exnri  - -iijjj;  the  il.svtlchy, 
reckonin;^  the  /  fmni  I  J  .  lUit  ^ini  r  Mr  Soiilhcm's 
ex°]>erimcnt«,  as  tles<*ril*d  in  Uobison's  bt/ilem  of 
7V(/7o<o;>/(y,  were  carried  lo  higher  temperature*  than 
anv  of  thcue  which  had  been  before  made  public,  it 
will  betaferto  adopt  an  exponent  approaching  more 
nearly  to  that  which  he  haa  anqiloyed,  end  to  make 
Ez:  0+-004/")*.  Notwithstaodinjj,  however,  the 
apparent  accuracy  of  t!u  -*  experiments,  it  seems  im- 
possible to  rely  i>i»  tiic'ii!  with  perfect  confidence; 
tiicy  give,  for  example,  the  ali-oiutr  ipitilu:  ^r.ivity 
of  t-teain  at  818',  ;  while  Sir  Humphr)'  Davy'* 
very  accurate  observation  of  the  perfect  identity  of 
the  qpaoe  occupied  by  oxygen  and  bydrogen  before 
and  after  dellagration,  makes  it  ottfy  whidi 
^eea  very  nearly  with  the  experiroenta  communi- 
catc<I  by  Mr  Daviea  Gilbert  to  Dr  Yotuis  (iVat.  PhU, 
II.  p.  ■>ii'i),  as  well  as  with  the moch older  de(eniii> 

iiiit:  II  of  Desugulierf. 

W  e  I'bi.iiti,  upon  these  principles,  the  ibIlaWulg 
Table  of  the  elHsticitiv  nnd  densities  : 
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st«"n-        There  is  another  of  ^fr  Southern'g  opinions,  which 
'  ^  '     it  appears  to  be  almost  as  difficult  to  reconcile  with 
'^'•'-f'^  a^UK  coDndentioM  m  his  coodusioBa  reacting  the 
•bialiiteBidrditivedMititieaof  Meamt  he  imagines 
that  tlie  !\cat  consumed  in  the  formation  of  stenro  is 
«lino?,t  nil  employed  in  tlic  simple  conversion  of  the 
luiiiid  into  a  gns,  will>out  any  great  dcdoi  tion  for 
tiiat  wiiich  is  re<|uired  for  its  expan«ion  ;  wliilc,  an 
the  other  hand,  if  we  adopted  Dr  'idiiriLi's  compu- 
tation, deduced  from  tl>e  effect  of  expul  sion  .iml  com- 
pression on  the  velocity  of  soimd,  we  should  be 
obliged  to  inftr,  that  almoat  the  whole  of  the  heat  i« 
required  for  die  expawion  only,  and  very  little,  if 
any,  would  W  lefl  to  supply  whiat  Mr  Southern  calh 
the  confiiiultonal  heat  of  the  steam,  fn  contradfstlne- 
'   ,         tion  to  the  heat  of  experisiin.    Dr  V<nin^''<  hnoV  Is 
so  little  known,  though  it  lias  Im  c:i  -ixtcun  )e;irs  be- 
fore till'  public, that  it  will  not  Ik-  ^uJH■rllllotls  to  ex- 
tract from  it  the  computation  in  qucUion,  which  bear* 
imnnedlalBiy  npact  fhe  utility  «f  all  cn^ncs  iridi  Ugh 
preasnr*. 

"  W«  may  dadnce  (rom"  Mr  Daltan'a  <*  axperi* 

mcnt,"  says  Dr  Youiw  (VoL  II.  p.  409)*  "an  accele- 
ration of  about  4-  to  oe  atlded  to  the  calculation  of 

tlic  vi  lo(  ;ty  of  sound  ;  and,  Rincc  tlir  n  siilts  of  [di- 
rcttj  txjH'nincnt!*  on  M»und  i-tquirr  an  ju-cpU'ration 
of  ^,  or  only  ^  nmrf,  wliich  li,i>i  been  ;iscort.Tiiicd 
with  great  accuracy,  it  may  be  fair  to  allow  the  sup- 
position of  Laplace  and  Biot»  that  the  whole  accele* 
rattoa  of  aound  it  owing  to  thia  cause.  We  may, 
therefore,  make  the  estponent  of  the  density  ^  for 
exprrising  the  chanpjc  of  capnrity,  ntnl  tlu-  ln\:t  pro- 
duced 1450  (x'  — 1);  Mliicli,  when  ilie  demity  is 
dotthled  or  halvctl,  becomes  131.2'  ;  Qand]  aoom- 
pcMaion  of  will  produce  a  beat  of  r. 
^  *'  Now,  it  appears  Arom  experiments  on  the  sounds 
of  different  oaaea,  and  firom  the  aound  of  a  pipe  ia 
air  of  densities  the  most  various,  that  the  coiTeclion 
of  thu  \  elucily  of  .-lound  i^  lu-.irly  the  same  in  all  ; 
luMK  i-  it  in:iy  hv  infi-rrt-cl,  tlinl  tile  heat  protiufi'd  ijy 
c'ondeio.itiou  lollowt,  luarly  the  same  law  witli  re- 
aped to  all  gaet'.H.  This  principle  may,  thcrclore, 
probably  be  extended  to  steam.  Supposing  the  con- 
venion  of  water  into  steam  to  absorb  as  much  heat 
aa  would  nSm  to  temperature  940°,  we  may  call  its 
capacity  at  212°,  1.60,  and  may  calculate  a  table  for . 
other  temperature^*,  nssuniinp',  with  Mr  Dalton,  that 
its  simple  eipiiiision  by  heat  is  equal  to  that  of  air. 
Ml-  Watt  has  shown,  by  direct  experiment,  that 
steam  has  a  gtaaio'  ctpadty*  aa  to  tcmptiature  is 
lower. 

"  Hence,  if  a  steam-engine  work  with  double  nt- 
tnosphercs,  tlic  heat  being  about  S47''>  it  wili  re- 
quire 1.87  times  as  much  water,  of  which  the  capa- 
dty  [as  steam]  is  1.48  j  and  to  cxoeaa  above  that 
oPwater  as  much  at  at  819* ;  it  will  Aerefore  ab- 
sorli  about  and  tlie  heat  required  for  raising 

water  IVom  100'  will  be  a*  1.87  (147 -|- 752)  to 
]  12+910,  or  nearly  at  8  to  A,  while  the  effect  is 
doubled. 

"  Itobison  says,  that  four  ounce*  of  water  ,  at  1 00". 
will  condense  in  a  second  nearly  200  cubic  feet  of 
stemui  reducing  its  expansive  f»*rce  to  j.  If  this  is 
correct,  it  seta  at  defiance  aU  tbaaries  of  eapadl^. 
The  only  dialant  anakgy  Urn  ean  tw  fintii4  fi>r  u 
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the  £u:nity  with  which  rarified  air  is  found  to  carry  f'-n-n- 
ofltheat,  which  would  induce  us  to  suppo^H;,  that  the    '  ^ 
capacity  of  a  siven  bulk  of  air  ia  much  leaa  affected  ''""v" 
by  to  denntv  ttian  ^>s  calculation  appasn  to  denoii* 

strate;"  and  this  apologj',  if  we  allowed  it  any 

weight,  would  carry  us  still  farther  flrom  Mr  SontL> 
ern's  opinion." 

Tlie  tw  o  -ifjiis  by  wliich  Dr  ^'ounp'^  argument 
proceed*  are,  fir>t,  the  effect  of  cuinprcssion  on  air, 
aa  deiliKv-(l  from  I.i!pl,aci''s  inpreiiious  and  fortunate 
suggestiij.i  I  :  j^ectiug  the  v> '.oeity  of  sound ;  and, 
secondly,  the  identity  of  this  effect,  as  observed  fay 
Umaelfand  others,'m  air  of  diflennt  dcnaitiea,  and 
In gaa^  of  different  kinds;  whence  he  infers,  that 
the  same  law  mnf  jtniahlif  be  extended  to  steam ; 
tliiit  U,  :\s  f;ir  ;n  ^\  c  can  depend  on  such  analogies  as 
h.ive  been  enijiioyed  in  the  d«ictrinc  of  the  ca|»iici- 
tie^  of  biHili  s  for  heat,  which,  howes  er,  appr.ir  to  Ije 
by  no  tue:.ti-,  unobjectionable.  A  remarkable  con- 
sequence of  this  nifld^of  computation  would  be,  that 
water  might  be  oonverted  into  steam  of  iu  own  den- 
sity almost  wMiont  any  expense  of  heat  wtotevcr 
for  whnt  Mr  Southern  ctd!-:  -ts  ptin^ittttional  heat; 

for  if  wcniakc  •r=j^5  in  the  funnula  1  l'>0  (ri; — 1), 
we  have  907"  for  ttie  change  of  temper.iUire  attend- 
ing such  a  compression  or  expansion  ;  and  the  re- 
sult would  be  still  greater,  if  we  suppoiicd  the  heat 
evolved  to  be  expressed  bv  x  log  jr,  tiuung  n  above 
400",  (br  the  multiplier  oi  the  common  logarithm  of 
the  density.  Probably,  indeed,  boUi  these  mtxles  of 
computation  give  a  change  of  temperature  greater 
than  the  trulli  for  the  efficlof  any  very  eoii>lderah!e 
Compression  or  expansion  of  stc.im ;  but  the  Imvest 
estimate  that  we  ciin  form  of  this  effect  will  still 
malie  it  ]>rt>bablc  that  Kte:un  is  always  cooled  by  its 
e.Y|v:niai[>n  below  the  teni])crat ore  which  would  aU 
low^  it  to  subsist  ih  its  rarified  state  as  pure  steani ; 
or,  in  other  words,  tliat  a  deposition  of  moisture  is 
always  immediaflcly  pmduretl  by  its  cx|wn.sion,  and 
tliat  steam  is  rendered  <lrter  by  compression,  siip|)os- 
in;;  no  In  ;it  to  be  absorbed  or  eiu'ttt  d  in  either  case. 
'Mir  very  low  tcn.pcratiire  at  ivliii  h  n  thermometer 
^tiiiids,  iu  ilie  '-team  tliut  issues  out  of  :i  holier  under 
a  very  high  ]tre-s»ure,  is  a  further  proof  of  tlte  great 
increajie  of  it»  capacity,  or  of  the  great  absorption  ef 
heat  occasioned  by  the  expansion. 

Mr  Perkins's  inventton,  as  described  in  the  BdSii- 
burgh  PhUvtoj^eal  Jwrntd  for  July  18SS,  appears  to 
consist  in  substituting  for  the  boiler  a  strong  vessel  of 
^un  nn  t:<l,  ^^  ^Iieh  lie  \  ery  properly  e;dU  ri  ^ritct  nior, 
iiiltndeil  to  >u!)ji'i,t  t!;e  wa;cr  to  a  heat  of  liet«een 
400°  «nd  and  allowing  it  to  escnpe  or.ly 

through  a  v.ihe  londed  with  a  weight  ci]uiv:ilei>t  to 
35  almosph i  res,  uhile  it  is  fttTttisMd  with  a  aakty 
valve  loadetl  to  37,  and  with  a  gage  indicating,  by 
ineans  of  a  portion  of  compresse«l  air,  the  actual 
preasufe  of  tlie  aMm  producied  by  it  j  and  even  the 
water  that  returns  to  the  gencmtfir  ts  subjected  to  a 

pressure  of  five  or  '.\\  ;iliiiii^]>here«,  which  keej*?  it 
at  a  temperature  of  Uioie  thisii  SUU  The  generular 
contains  eight  gallons  of  water,  or  2352  cylindrical 
inche!«,  while  the  piston  is  two  inches  in  diameter, 
and  tlie  ey Under  18  inches  long,  containing  72  cy- 
lindrical inches,  or  ^  as  much  as  the  generator: 
aAnding  •  alrdke  of  IS  induM»  with  n  prcmin 
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iuilially  nf  about  ■i'iO  pounds  on  t*ac'b  KCjuarn  incby 
that  i ft,  ithuiit  l.'lOO  pimnds  in  the  whole,  at 
bably  somewliat  les»,  A'nce  the  valve  of  the  gnicn* 
tcir  cannot  be  nippoaed  to  remain  open  ]aag  etwngli 
for  the  pramie  on  each  side  of  it  to  become  cqoeL 
Tbe  dniRer  of  explosion,  whi(4i  tuu  hilherto  pre. 
vented  the  general  fnii)l'iymM>t  of  cn^jines  with  very 
hi^h  ppessureu,  i«  lirn-  avolilid  hv  thf  (,'rent  »trcngth 
and  the  itU'ilt-nilc  (liinen^sion*  ol'thr  ajijiar.'ilr.ft  ;  nnd 
besitleit  ttie  &Mt'ety  valveit,  a  thin  ball  ot'cu]>pt'r,  or  a 
■afety  bulb,  is  provided,  which  will  only  austain  the 
pranara  of  1000  pmuodt  on  the  equMre  inch,  whiie 
mfuy  either  put  of  the  vceids  w  cdeuhted  to  me* 

tMii400a  ^ 

Mr  f^ktn/e  node  of  applying  heat  to  the  witer 

appears  in  reality  to  be  extrcmolv  ntlviint^igroiis,  not 
•o  much  from  any  evidence  that  has  bLi  ii  jiroduml 
respecting  the  performance  of  the  engine,  us  t'roni  ihe 
fact  naserted  by  the  writer  in  the  Journal,  tli*l  "  m 
imich  low  preMure  steam,  of  four  pounds  on  the 
■<pmre  inch,  may  be  generated  by  one  buithel  of  coals," 
enployed  upon  three  tubes  of  gun  metal,  comrauni- 
ataag,  by  means  of  a  loeded  valve,  with  the  boiler 
of  a  eammoii  engine,  as  by  mne  boabeli  applied  is  the 
ordinary  manner.  It  has  been  conjectured  that  the 
heat  is  more  easily  communic»te<l  by  the  generator 
ti)  tlio  water,  on  .K  r-uint  tlic  lunrr  tiiliiMiilf  coll- 
ect v.-|)u;ii  subsists  bttween  them,  .ind  ilu-  ^ihsL-iuf 
(if.Tuy  nascent  bubbles  of  steam  in  the  luinhlmur- 
hood  of  the  cinnmon  surface :  but  it  upiiears  to  bus 
more  prolxdile,  tliat  by  fur  tbe  most  material  part 
gf  the  advantue  depends  upon  the  more  perfect 
oonibuitian  of  we  ooal  at  a  bi^h  tenijieniture  near 
the  external  surface  of  the  tlnck  boiler :  for  it  has 
been  sufficiently  prove«l  by  Sir  liumphry  Davy  and 
otJ>pr>i,  that  an  intense  combustion  evolves  a  much 

£ enter  <|iifintity  of  heat  from  the  same  materials 
(in  a  mure  liiiitrnid  oxygenistation. 
However  this  may  be,  there  is  nothing  paradoxi- 
oit  and  nothing  marvelloin  in  the  o{<erati<>ti  of  tlie 
engine  itself,  nur  in  the  rapid  production  of  a  quart 
.of  eleam  frum  eight  gallons  of  water  "  nlmo't  redhot.'' 
The  writer  in  the  Journal  bat  fancied  that  the  water, 
as  it  "flashes  out,"  natf  rob  the  neighbouring  perti- 
cles  of  their  heat,  ■^<>  us  even  to  leave  tlietii  ln-hnv  the 
freezing  tuupcruiure,  while  it  is  itself  niucli  above 
iha  bowag:  but  diia  uppaaitMn  ia  in  direct  opp^ 


titiun  to  every  thing  that  we  know  of  the  prMierties  8tcui> 
of  heat.  If  we  reason  at  all  in  natural  phiUm^mr,  we  l^tfa* 
must  reason  from  analojEry  :  such  a  phenomenon  as  B 
this  would  be  incrwIiUie,  even  if  it  were  asserted  Stvmtioa 
vpon  the  direct  and  clear  testim<my  of  tbe  senses ; 
bnttot 


it  as  a  probability,  without  pretending 
that  it  has  betn  t.bs<'r\  imI,  ajijicirs  to  1)C  •,(  ttiii|;  com- 
pletely at  delkunc  tlu;  uljv  luua  dictateti  ot'  tdninujii 
sense.  There  is  ho  other  instance  xchatcoer  in  which 
a  body,  contiguous  to  anotiier,  and  exceeding  it  in 
thcrmometrical  temperature,  does  not  comraunioite 
heat  to  it  rather  than  receive  heat  from  it :  nor,  on 
the  other  iiand,  is  there  any  one  fact  besides,  that 
could  be  imegined  to  favourtbehypethetiiaf  a  sad< 
den  and  genctal  communieBtion  of  nait  between  tbe 
distant  ]>nrt8  of  a  material  eiiiti-i.uit  t ,  likt  th.;t.  w  Iwh 
appears  to  take  place  with  r<  ^^ard  to  ihf  t  kttriuil 
thud. 

1  hi'  (juauUty  of  waltT,  iJirown  out  at  each  stroke, 
appears,  from  the  table  of  densities  inserted  in 
this  article,  to  bo  ,  {  „  of  the  quautitj  that  would  6U 
tbe  cylinder,  that  is  ,^>, of  the  Content  of  the  g» 
nemtor,  and  iuoonversion  into  itcain  at  any.  tenw 
perature  wouhl  not  require,  at  the  uimoet,  more 
than  9W  of  bait,  that  is,  a  quarter  of  a  degree  for 
the  whole  of  the  water  in  tlie  vessel,  and  possibly 
not  ahiivi-  oiif  fiftl)  of  a  (h  i;ri  l-  :  and  it  is  obvious 
liiat  thi-  |i,irts  niai<  tlu'  surl  ic-r  miirht  easily  fur- 
nish this  With  MilliLii.il  rajii.lity,  and  yet  witliout 
approadimg  very  near  to  the  "  1  reining  tetnperap 
ture." 

But  whatever  mistakes  may  have  been  made,  r^ 
specting  tbe  principles  of  Mr  Perkine'e  engine,  thei« 
Can  be  no  Mason  to  doubt  of  its  possessing  some 
Conwderable  advantages  in  practice,  which  he  will 

prol>abIy  »ooii  be  enabled  to  e«tablj-,li,  h_v  llu>  at  cur 
rati-  ic'i  ot"  it>  performance  in  pu'iipin^'  uji  water, 
coiiiparcil  with  that  of  the  ci'.L'iiu.s  at  jiusfnt  in 
eomnioii  use,  which  are  said  to  be  capable  of  raising 
a  weight  equal  to  that  of  the  coals  consumed  to  the 
lieight  of  above  half  a  million  of  iiwt:  SO  that,  tn 
onler  to  make  good  the  expectations  that  have  been 
held  out  to  tbe  public,  he  will  have  to  raise  an  ennal 
weight  to  about  five  raillton  feet ;  and  when  (his  nae 
been  performed,  l.e  w  i!t  liave  tiiiiii-.jihaiitly  j.doenw  , 
cd  Uie  pledge  that  lias  been  given  on  his  bcliali. 


S  T  E  A  M-N  A  V  I  G  A  T  I  0  N.. 

ffiaayef  Trtr.  icfea  of  proptllln^  vessels  by  the  .ic-iion  of  Latin,  by  tlw  edcbrale4  Printer^  Cbriatian  Wacbc^ - 

•tjjaj^a**- wliet  l?  or  p^iddit*,  Hk-tmd  of  oars,  iiems  to  liave  oc-  lius. 

curred  ot  a  remote  period.  The  ni(jdi;  ot"  carrying  Of  the  nuintrou-i  machines  described  and  deli- 
the  project  into  execution  is  clearly,  though  concise-  ncateU  m  that  rare  volume,  several  have  been  f re- 
ly, described  in  a  very  curious  and  learned  treatise,  qucntly  reproduced  as  new  inventions  during  the 
De  Re  MUitar't,  by  V'alturius  of  Rimini.  This  re*  course  of  llic  last  century.  Such  waste  ot  ingenuity 
Mrkabla  work  is  justly  deemed  ono  of  the  finestand  >■  really  a  scriotis  evil,  arising  from  inattention  to  the 
carlieit  tpeemeiis  of  tniography  and  wood-cfwrav-  history  oftho  mediaoical  arts,  and  the  want  of  a  public 
inf.  It  was  6rst  printed  by  John  of  Verona  in  I47<2,  repository  to  exhibit  theif  soeeessive  improvement*, 
and  from  the  same  prcfis  an  Italian  translation  of  it  Mr  I^ibdin  has  given,  in  his  B'tbliolheca  Spcnceri- 
by  Paul  Ramusio  isstted  in  It  was  aftcr>  o$ia,  ikc-stmilcs  of  several  warlike  engines  from 
waida  Mprioied  it  ?m$  m  15Sjl,  in  the  uriginat  Valtnrfuai  hat  w»  hnn  copM  ih»  igm  at.%s. 
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S  T  E  A  M  .  N  A  V  I  G  A  T  I  O  N . 


Mr  J. 


Aat-bottonicd  boat  for  crossing  rivers  by  the  circum- 
volution of  paddies  or  vane».  (Sec  Plate  CX\  I.) 
These  vanes  consiated  of  pitched  sail-cloth ;  .ind  it 
will  be  seen,  that  the  immusion  was  comnuinicat* 
ed  by  means  of  cranks.  The  action  of  eadi  axle 
is  said  to  have  been  equivalent  to  that  of  twelve  oan. 
(ValUirius,  De  Rg  Muilari,  p.  Sl«>)  We  must  aot» 
faonever,  suppose  that  the  power  tlMn  a{ii]]ied  was 
reallj  augmcnu>il  hy  such  machinery.  It  has  been  as- 
certained that  human  force  is  advantageously  ex crtc-d 
in  lUv  ac  t  oi  rowing' ;  bat  this  operation  require-i  skill, 
and  not  more  tiiau  one  person  can  work  convenient* 
)y  at  the  same  oar.  Wiiere  paddles  are  substituted, 
mere  •trengUi  is  suiHcient ;  and  a  aumber  of 
laer  eombiae  their  labour  in  turning  «  cnolb 
umI  power  wiU^  indeed,  e&ot  tlie  tane  puipoMv 
Aonordiogly,  mmw  of  dw  brood  fony^boaito  ia 
North  America  fitted  with  poiddlei  drifCB  bj 
gin-liorsc?. 

li  13  t!  ir  ( rtfore,  tliat,  three  or  four  centuries 
ago,  boali,  [jropelled  by  the  action  of  paddle-wheels,' 
were  used  on  some  of  the  large  rivers  in  Ituly,  and, 
mMt  probably,  in  other  part*  of  the  Continent,  for  the 
tnnqportiogof  troops.  Valtimus  even  speaks  of  pon- 
teoOh  cempoood  of  three  paru,  like  drums',  which 
cankTbeeoitjoiaed  it  any  time,  and  again  separated, 
to  facilitate  their  carriage  over  land,  'i'he  method 
01  clianging  a  reciprocating  into  a  rotatory  motion, 
by  the  help  of  a  crank,  though  not  nppHed  to  t!i 
•team-engine  till  50  or  60  ymn  after  iu  invention, 
had  htea  nnderatood  and  practimi  at  the  veegr  dawD 
«f  the  mechanical  arta.^ 

The  atmospherical  alenMRgirte,  which  had  been 
fatented  by  Newcomcn  and  improved  bj  Beightoa» 
began  to  be  pretty  genernlly  adopted  In  the  coal- 
works  about  the  year  ;  and  r  Ir  not  seem  to 
have  required  aiiy  great  stretch  of  imagination  to  direct 

such  an  efficient  power  to  other  pwpoMt  boidei  the 

raising  of  water. 

The  first  attempt,  however,  on  record  to  appljateain 
to  navigation  was  loflde  by  a  person  of  the  name  of 
Jonathan  Hulk,  wbe,  on  the  2m  of  December  1736, 
obuined  a  Patent,  to  endure  for  14  year»j  for  what 
may,  without  any  iropropriely,be  called  a  l^am-Boat. 
The  Letter?  I'  lti  nt,  and  a  description  of  this  boat, 
illustrated  wiiL  a  plate,  are  contaim  d  iu  a  very  rare 
Tract,  published  by  Hulls  in  17^7,  uiidcrthe  inllowing 
title  :  A  Dctcnplian  and  Draught  of  a  nor  invented 
Alachine  for  carrying  Fesids  or  Ships  out  of  or  mio 
at^  Uarioitr,  Porl,  or  lliver,  agaiiui  Wind  and  Tide, 
or  in  a  Calm,  At  the  origin  of  the  hiveatioii  hai 
I^MO  BHlch  disputed,  we  shall  subjoin  some  OKtractl 
Avm  dtis  pamphlet,  which  lay  totally  forgotten  tdl 
wirh-n  these  few  ye  r- .  l  ?  i^^even  yet,  on  aoootint  of 
ili  great  rarity,  but  very  Jittte  known.  • 

He  introduces  bis  description  by  a  concise  view 
of  the  principles  of  experimental  philosophy ;  in 
which  he  observes  (p.  39),  "  If  a  perron  were 
to  detcead  to  the  bottom  of  a  well  full  of  wa- 


ter, his  body  would  be  premd  the  same  as  if  be  f*m. 
descended  the  saaic  depth  into  the         lar  there 
is  the  same  pret sure  against  a  pool-bead  as  there  is  '*^'^ 
against  the  sca-buuk  at  the  mnedcpthi  ai  hath  be* 
fore  been  demonstrated, 

"  Thoa  1  have  endeavoured  to  explain  the  aetUK 
of  the  preHwe  of  the  »r  on  other  bodiea,  bj  eoiiu 
paring  it  with  Other fltiida  that  are  vwtble  to  our  tyt, 
as  mercury,  water,  &c.  and,  since  the  pi  /^sure  is  sf) 
very  {jreat,  it  is  the  more  fit  lo  he  apj>jif  J  tn  a  pur- 
pos-e  wherein  all  forts  ot  manual  ojxra'.ion^  arc  in» 
suHicient.  For  this  present  undertaking  cannot  be 
supposed  to  be  done  by  strength  of  mea  or  honei^ 
or  any  macbioe  driven  by  either. 

"  The  atmonbere  being  of  a  great  weight,  and 
atrinag  to  g0t  n  where  there  ia  a  vacuum^  1  ahail 
ondeaTour  to  ihoiw  how  thia  Tacaum  »  mada^  and 
in  what  maaaor  diii  force  fa  applied  to  drive  the  ma* 
chine. 

"  In  some  conveniciil  part  of  the  Tow  -Boat  tl-ere 
is  placeil  a  vemui  about  two-thirds  full  of  water,  «vith 
the  top  close  shut ;  this  vessel  being  kept  boiliiig, 
rarifies  into  a  steam.  Thia  ateam  beiag  coBvejed 
through  a  large  pipe  hito  a  cyliadiical  TtMel^  and 
there  condenaed,  makea  a  vacann,  iriridi  caawa  the 
weight  of  the  atmosphere  to  press  on  thtt  veiael,  and 
so  preRics  down  a  piiton  llin'  f'ltrd  Into  this  cy- 
lindrical ves>el,  ia  the  same  manner  as  in  Mr  New- 

c  ncn's  engine,  witli  which  he  raiMi  water  bgrfiit. 

(See  Plate  CXVI.) 

— **  It  hath  been  already  demonstrated,  that  a  vessel 
4tf  thirty  inches  diameter,  which  is  but  two  lect  and 
an  bali^  a^eo  the  air  is  driven  out,  the  atniMpbcia 
will  pieea  on  it  to  the  weight  of  four  tons,  (Ixtcea 
hundred  weight,  and  upwards ;  when  proper  inatiu* 
menls  for  th\i  work  are  applied  to  its »  mnit  dlivwa 
vc.'sol  with  a  great  force." 

'  V  '  — Hie  bigness  of  the  machines  may  be  pro- 
portioned to  the  work  that  is  to  be  performed  1^ 
them  ;  but,  if  such  a  force  as  ia  applied  in  this  6tit 
essay  be  not  sofficient  for  any  purpote  that  nay  bo 
required,  there  h  room  to  make  such  addition  at 
wiD  move  an  immenoewdghtwith  tolerable  swiftness 

•*  It  is  my  opinion  it  wfll  not  be  found  practicabhi 
to  jitacc  the  machine  here  recommended  in  the  vea- 
Eel  ii$e]f,  that  is  to  be  taken  in  or  out  of  the  pprt, 
but  rather  in  a  separate  vessel,  for  these  reasons  : —  - 

"  Isl,  This  machine  may  bethought  cumbersome 
and  to  take  up  too  much  MMB  In  a  Tctiel  laden  with 
goods,  provisions,  &c. 

**  2d,  It  thia  nadilna  ii  put  ia  a  tapaiate  vetarl» 
this  veted  owy  lie  at  any  por^  fto.  to  be  ready  on  all 
occanont. 

"  3^,  A  vessel  oPa  smalthurtlien  will  be  sufild'eDt 
to  carry  the  machine  to  take  o'.U  a  Inrj^'e  one. 

"  A  vessel  will  fcrvc  lor  tlji»  purpose  lor 

uiany  years,  after  she  is  thrown  oil,  and  not  sale  to 
be  taken  abroad." 

The  paasagei  above  quoted  are  followed  by  the 
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Ejeplanation  cj  the  Machint.  The  Figiir<i  to  which 
this  Etplanation  refers  is  COpicdj  from  tint  gttnt  bj 
Hulls,  in  Ftate  CXVl. 

A  RpicMoto  th«  efaioMMj  coming  fnm  tbelbiw 


"  B,  Tie  tov-bont 

•<  cr,  Tf.o  pieces  ufdmber,  fhtned  togciher,  to 

orrry  lUe  machine. 

1)1,  D,  and  D6,  are  three  wheel*  on  one  nxil*  tft 
receive  th«  ropes  F,Fa,  «od  Fb.  ' 

"  Note^—F  ii  the  mpm  rope  that  goea  lute  the, 
(finder. 

17a  and  f/6  are  two  wliedt  on  the  same  axil  with 
die  fans  Jlllllf  and  owfo alternately  in  such  a  man* 
nrr,  that  when  the  wheels  Do,  D,  and  IM,  rooM 
forward,  dicy  httf  the  lano  Will  in  • 

direct  tuution. 

Fb  is  a  rojic  f^oin;;  from  Hf>  to  D'>,  that  when  the 
wtieeU  Da,  D,  and  Dbt  move  forward,  moves  the 
whc  1  fsrwarda,  which  brinf*  the  fiHW  ftcwwd 
with  it. 

**  Fa  H  a  rope  going  fhrai  the  wlieri  Huto  the  wheel 

Da,  that  when  the  wheels  Da,  D,  and  Db,  move  for- 
ward, the  whcvl  Ha  draws  the  rope  ii",  and  raises  the 
weight  G,  et  the  same  tioM  aa  toe  irbeel  Mi  bringi 

the  fans  forward. 

*•  When  the  weight  G  it  so  railed,  while  the  wheel  ■ 
Da,  D,  and  Db,  are  movinp:  backwar.!,  the  rope  Fa 
gives  way,  and  the  power  of  rlu:  wei^lu  G  bringi  the 
wheel  Ua  forward,  and  the  fans  wil^  it,  iO  tliat  the 
fluu  always  keep  going  forward,  notwitl^tanding  the 
wtiee'j  Da,  D.  iinJ  !)/>,  move  back  wards  and  for- 
wards, tts  Uic>  ptsian  moved  up  and  dovtn  in  the  cy« 
Under. 

**  LL  are  teeth  for  a  catch  to  drop  in  from  the  axis, 
end  are  ao  contrived,  that  they  catch  in  an  alternate 
dtanaer,  lo  canse  tiie  fans  to  mote  always  forward, 
fbr  the  wheel  Ha,  by  the  power  of  the  weight  G,  ii 

Crforming  his  office,  whila  the  other  wheel  Hi  glm 
ck  tn  order  to  fetch  another  stroke. 
'*  K'jic. — Till'  wefi;bt  (7  nmst  contain  but  Iialftbe 
weighi  oi  ilif  piiLr  ot  air  pressing  on  the  jn-.tuti,  l)e- 
causc  .he  weight  C  is  raided  a(  the  same  time  as  the 
wheel  Hb  |  rforms  its  office,  so  that  it  is,  in  cti'ect, 
two  machir.'  s  u  ling  altemaleljby  the  weight  of  one 
pQiar  of  air  of  such  a  diameter  as  the  diameter  of  the 
cjlfaidrr  I*. 

"  If  i:  shouM  be  said  tliat  this  is  not  a  new  inven- 
tion, because  I  make  u«e  of  the  taoie  power  to  drive 
my  machine  tliat  ntlicrs  have  made  use  of  to  drive 
tiieiri  fur  tithtr  purposes  ;  1  answ  er,  The  application 
of  this  power  is  no  more  than  the  apijlicutiun  nf  any 
common  and  known  mstrumuiii  used  in  mechanism 
for  new  invented  purj)  jse>."    1'.  43. 

Thia  £aplanatioa  ia  followed  with  the  annexed 
"  Atumn  le  seair  Qfuriei  that  haM  iwn  madi  eon* 

taiias." 


there  ia  force  enough  to  drive  the  same ;  for  every  Skam. 
member  m»«:  be  made  in  a  proportionable  strength  *'s»'9»*>' 
to  the  intended  work,  and  properly  braced  with  lai?M  "^^'^ 
of  iron,  &c.  so  thai  DO  part  can  give  way  or  bmah^ 
if  the  braces.  &c.  oeeaaniy  for  ibit  work  had  heea 
pot  ia  the  draught,  it  would  1m«b  beeo  so  nndi 
orowded  with  lines,  that  the  meb  tflMfomanli  covM 
BM  be  a»  wall  perceived. 

*'QrKiiY  II. 
"  Will  not  the  force  of  the  waves  break  any  in- 
strument to  pieces  that  is  placed  to  neve  In  ite 

water  i 

"  Anawer.  JPkrt,  It  cannot  be  supposed  that  thb 
nachfne  will  be  naed  tn  a  storm  or  tempest  at  sea, 

when  t!ie  waves  are  raging  ;  for,  if  a  tnerehant  !yeth 
in  a  harbour,  \c.  he  would  not  choose  to  put  oiit  to 
»ea  in  a  ^to^lTl.  if  it  were  posaiblo  tO  get  Out ;  btttM' 
ther  stay  until  it  is  abated.  ' 

"  SecontUi/.  When  the  wind  comes  a-headfof  the 
tow-boat,  the  ^  will  be  protected  by  it  fhm  the 
molenoe  of  dw^  wa«w ;  and  when  die  wind  conee 
■tdeaways,  the  wind  will  come  edge-ways  of  the  ftne^ 
and  therefore  strike  them  with  the  less'fi.rt-e. 

Thii  dhj.  There  may  bo  pieces  of  timber  laid  to 
sw'iju  on  tlie  surface  of  tiie  w  ater  ou  each  side  of  the 
r  M  ,  and  so  contrived  ni  tliey  shall  not  touch 
wl)icli  will  protect  them  from  the  force  of  the 
Up  inland  rivers,  where  the  bottom  can  poniUy  be 
reached,  the  fane  nay  be  taken  ou^  and  cnnkt 
placed  at  the  fabidueat  axle,  to  itrike  •  abaft  to  the 
bottom  of  the  river,  which  wiH  drive  the  retttl  fef> 
ward  with  the  greater  force. 


"  Query  I. 

"  Is  it  peaiBlile  to  fix  instromeots  of  aufficient 
strength  to  move  so  prodigious  a  weiglit  aa  be 
onntuaed  hi  a  very  large  vessel  i 

"  Answer.  All  mechanics  will  allow  it  is  possible 
to  make  a  madune  to  move  an  immenio  we^ht,  if 


"  QuEKTf  III. 

"  It  bebg  a  continual  ezpence  to  keep  tbk  aM^ 
chine  at  work,  will  the  expence  be  aniweied? 

*' Anawer.  The  worfctobe  doneby  thitnaehhe 
wDl  be  qpott  partfeular  occasions,  when  all  otber 
means  yet  fbund  out  aro  wholly  insufBcient.  How 
often  does  a  merchant  wi.sh  tliat  fiis  ship  were  on  tl»e 
ocean,  ^vlun,  if  he  were  ilicrc,  the  wind  would  serve 
tolerably  well  to  carry  him  on  his  intended  voyagts, 
but  does  not  serve,  at  the  same  time,  to  carry  him  out 
of  the  river,  &c.  he  happens  to  be  in,  which  a  few 
hours  work  of  thia  machine  would  do.  Besidca^  I 
know  cngioea  that  aro  driven  by  the  aane  power  aa 
this  i^  where  materials  for  the  purpose  are  deorcr 
than  in  any  navigable  river  in  England  ;  therefore, 
experience  tiemonstrates,  tliat  the  expence  will  bo 
but  a  Iriiie  to  the  value  of  the  work  performed  by 
those  sort  of  machines,  which  any  person  that 
knows  the  nature  of  those  tbiojrs  may  easily  calcU' 
Ute."  P.  4,1 -IS. 

Tbua,  Jonathan  Hulls  appears  to  have  been  the 
first  peieon  .wbo  ituggeated  the  propulsion  of  vesseb 
by  paddle-wheels  moved  Ay  stiam.  His  mode  of  eon. 
Terting  the  rectilineal  into  a  rotatory  motion  wus  in- 
genious, though  not  80  simple  as  the  crank.  "  It  is 
most  probable,  however,  that  he  possessed  not  the 
means,  and  did  not  receive  at  the  time  sufficient  es* 
couragement  to  carry  his  scheme  into  execution. 

A  long  interval  elapsed  before  a  similar  project  was  ^tuaux 
■tteapted.  About  the  year  177S  the  oalahrated  Mr  ^<"™o'- 
WittW  completely  rcmodaDed      rtenn-engine ; 
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^uam-  mmI  before  1779  '^^'^i  vnrioua  improvetnetiU, 
NancBtiim.  reduced  to  a  corojJCudious  form,  and  adapted  to  al- 
"^^'^^^  molt  ewwy  purpose  w  litre  great  power  mm  required. 

Tbe  idCA  wemplof  ing  it  to  propel  vessels  then  natu. 
ndly  iQggealfld  iUtir>  One  of  the  first  to  whom  it 
eorradwMtbeMirqnisDe  Joiiiroy.who.  in  1781,  con- 
Btructed  a  etiam  boat  on  the  Saone  at  Lyons;  itwat 
1 40  feet  long,  an  d  he  made  several  experiments  with  it. 
MLitr*F>v(*  In  the  year  1TS5  twn  kcLn  conijicthors  for  the 
imd Hdimqr. invention  of  stcam  uftvigatinn  Hjipc  iirud  in  America; 

namely,  James  Rumney  of  Vir^iniii,  ..nd  John  Fitch 
of  Philadelphia.  The  following  extracu  from  a 
nnnpblct,  very  little  fcnoim  in  diii  couDtij,  poblidi- 
•A  by  the  latter  is  irS8»  it*  eariim:* 

1  cooftes  tbe  thought  of  a  etetm>baat,  which 
fint  struck  me  by  mere  accident,  aboat  the  middle 
of  April  1785,  has  hitherto  been  very  unfortunate  to 
me  ;  tho  perplexities  and  embarrassments  tliroiigli 
which  it  has  caused  me  to  wade  far  excetd  any 
Aliig  that  dbe  cosnoion  course  of  life  ever  prof  cnted 
-to  Of  view."—"  In  June  and  July  1  lormvd  roo- 
delbi  aad  ia  August  laid  them  before  Congreit,  as 
will  appear  on  their  files.  In  September  1  preMBt* 
ed  them  to  the  I'hilosophicil  Society,  as  per  certifi- 
cates."— 

«  Philadelphia,  Sej)!.  'iT.  17^5.  At  .i  ."■ptcial 
meeting  of  the  Americm  l'hila>ophical  Society,  a 
nrndely  accompanied  with  a  drawing  and  description 
«f  •  macliine  far  worktoB  a  boat  a^atnU  tbe  stream, 
\»  means  of  a  •teeoMO^oe,  was  laid  before  the  So- 
cwty  by  John  Fitch* 

"  At  a  meeting  of  the  American  PliiloiopbicAl 
Society  on  December  2,  1785,  a  copy  of  the  draw- 
ing and  description  of  a  machine  for  workiiii:  a  b^nt 
against  the  current,  which  some  time  ago  was  laid 
before  the  Society  by  Mr  John  Rtch|  he  tbie  e««D« 
log  pretealed  to  them* 
*•  Extract  fironi  the  Mhwtes, 

**  Sanuk.  Maoaw, 
ew  irf  the  Secreieriea.** 
— "  In  October  I  called  on  the  ingenious  Mr  Hcnrjr 
of  Lancaster,  to  take  hfs  opinion  on  my  drq/i*,  who 
informed  roe  that  I  was  not  the  first  person  who  had 
thought  of  applying  steam  to  vesicls  ;  that  he  had 
conversed  with  Mr  Andrew  Ellicot  a.s  early  as  1775, 
and  that  Mr  Paioo,  author  of  Common  Senu,  l)ad 
•uggested  tbe  MHne  tbinf  to  Urn  fat  tbe  wJoier  ef 
1778." 

"  In  Virginia  I  mdted  on  bb  Sxcellency  Genent 

t  Washington,  who,  in  the  course  of  conversation,  in- 

furmcd  nic,  that  the  thought  of  applying  steam  was 
not  orijfiual ;  that  Mr  Uunisey  liad  mentioned  steam 
to  him  :  but  nothing  that  passed  in  the  convcriation 
with  General  \N'a-^liington  had  the  least  tendency  to 
ooavev  the  idea  of  Mr  Uumsey'a  relying  on  »team; 
and  GcBeral  Woshiagion's  iettefi  10  of  Mr  Huro- 
ler'a  pamphlet,  deare  up  the  aiattei^or  tbe  Ge> 
neral  hlneeir  did  not  conceive  any  rach  thing. 
Knoninff  that  the  thought  of  applying  steam  to 
boats  bad  been  suggested  by  other  gentlemen  long 


before ;  I  left  his  Excellency,  with  all  the  elated  ^c*™ 
prospects  that  an  aspiring  projector  could  entertain,  ^ 
not  doubting  but  1  »houlu  reap  the  full  bcnelit  of' 
tbe  project:  for  although  I  found  that  some  had 
eoMCOMvt  the  tboogbt  before*  yet  I  waa  tbe  fint 
that  ever  exhibited  a  plan  to  ttw  public  t  and  was 
fully  convinced  that  I  could  not  interfere  with 
Mr  Rumsey,  otherwise  the  known  candour  of  Ge- 
neral  Washington  must  have  pointed  out  to  me 
such  inicrfcrencc.    1  immediately  applied  to  the 
Legislature  of  Virginia  for  assistance  to  execute 
my  plan,  who  fignified  their  wiab  to  encourage  oy 
designs,  but  thai  ibo  itala  of  tbdr  fiaencat  prawaot- 
odiu" 

**  Finding  that  undoubtedly  I  traa-die  fint  pmon 

in  America  that  couIJ  be  termed  the  inventor  of  a 
steam  boat,  either  aj^rcuably  to  cu»tom  or  equity,  I 
thought  it  prudent  to  apply  to  the  different  states 
for  the  exclusive  privileges  for  the  emoluments  of 
such  invention,  which  were  granted  by  New  Jersey 
in  March  I7t<6i  b^r  I>eiaware,  New  York,  and  Pcna* 
sylvania,  in  the  wiolar  and  apring  following^  aod  by ' 
Virginia  in  October  iTBi. 

"  I  have  from  the  tine  of  my  first  thought  pure  ued 
my  scheme  with  unremitted  application,  u  ':;it-;  ita 
suspicion  of  nn  interruption,  until  the  cireu..iUi)n  of 
Mr  Ranise\'s  invidious  pamphlet,  the  contents  nf 
which  1  now  tind  it  necessary  next  to  take  under 
consideration,  not  doubling  but  tiiat  the  design  aiul 
tendency  of  Uiat  production  will  he  a  awncient 
apology  for  the  plohineia  with  which  I  ahall  treat 
iu" 

"  Mr  Rumsey  says,  in  page  2,  that  'in  the  month 
September  ITHf,  he  exhibited  the  model  of  a 
boat  to  his  Kxeellency  (leneral  Washington,  at  Bath, 
in  Berkeley  county  ,  calculated  for  gtemmingtlic  cur- 
rent of  rapid  nvcrt  onlif,  comttructcd  on  principles 
very  difierent  from  his  present  one.  Satisfied,'  say> 
he,  '  of  the  experiment  of  her  makii^  way  urj  ~ 
a  rapid  itream,  by  the  Jorct  qf  the  $ht9m,  the  & 
rat  was  pleased  to  give  mc  a  most  ample  certificate 
of  her  efficacy.'  Here  it  is  to  be  observed,  that  no 
mention  was  made  to  General  Washington  of  tteam 
at  the  time  of  such  exhibition :  the  principles  upon 
w  hich  tlte  boat  was  propelled  were  entirely  uncon. 
nected  with,  and  distinct  from  steam ;  being  (iaiply 
m  model,  propelled  by  vcaUr  tuAeelr,  «ntiA$t  '«■• 
tatktg  paUat  a  mode  which  was  oany  yoan  afo 
tried  on  tlie  river  Schuylkill  by  a  fanner  near  Read* 
Ing,  but  without  succes*.  From  an  exhibition  of 
this  plan  it  was  that  Mr  Uumsey  procured  lUu  cer- 
tificate from  General  Washington,  nnd  on  that  cer- 
titicaie  were  Mr  Rumsey '<  law-s  founded.  In  his  pe- 
titions to  the  several  legislatures,  he  prayed  for  no 
exclusive  right  for  the  use  of  slcam>boats ;  neither 
did  ha  Bialio  nfntion  of  steam  to  their  comroittaea, 
or  even  soggeet  an  idea  of  the  hind."— 

PUrfdt  Miller,  Esq.  of  Dalswinton,  tn  Duarfrii^-  ^V^' 
shire,  made  many  experiments  on  the  best  mode  of  im- 
pelling single,  double,  and  triple  vessels  with  paddle-  ■ 


*  The  Ortpttd  Steam-Doal  tupporttd  /  or  o  iUjpls  to  Mr^tmut  Bwmus't  Pamphl€$,  tkowing  tht  true 


'  IM  Orurtmu  :iteam-JSoat  tuuporttdi  < 
prkrt^  ^ JeiJi  JV«t.  PMade^la,  1788; 
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wheels,  by  the  power  of  men  and  horses  ;  ai-J  pr'i^t- 
^pd  and  drcuiated  extMi««*«ly  an  aerount  ot  a  1  nple 
Veuel and nheeit,  in  February  1787.    In  thi«  Tract, 
he  lUtei, — "  I  have  abo  reason  to  btriicrve  that  the 

to  work 

give  tlMin  •  meeker  motion, 
I,  cooMqucntly,  to  IsefaM  llwl  ef  the  aliip.  Ia 
the  course  of  this  attMMr  (l7S7)t  I  intad  t«  aeke 

Ae  eaperimeni."^ 

As  the  poivcr  (.fmen  produced  only  ihc  slow  mo- 
tion of  ii«e  mile.:  per  hour,  Mr  Jatiiet  l  ayior,  titen 
residing  in  Mr  Miller'*  family,  and  now  at  Cumnock, 
■uggetted  the  application  of  a  steiim-engine  as  the 


miles,  in  six  hour*,  although  the  whole  time  It  blew 
a  rpry  wrong  breeze  right  a-head  of  ut;  »o  much  gQ^^Marigigon. 

that  no  otiier  vessels  could  tmne  lo  windward,  in  the 


he  lUtei, — "  I  have  alto  reason  to  believe  that  the  caoat,  that  day,  but  those  we  had  in  tow ;  which  put 

power  of  the  Araawfi^iw  may  be  applied  to  work  beyond  the  poatibility  of  doubt  the  uUlttJ  of  the 

tfce  wkteli,  so  as  to  give  them  •  meeker  motion,  scbeme  ie  oanala  oc  nvera^  and  iiltinfatelir  en  opes 

•dd,  coOMqucntly,  to  kuomm  lluft  of  Ibe  aiiip.    Ia  leaa  (  thotwb  i«  llm  state  of  fenrardnev  it  was  op^ 


(  thoogb  i«  tins  state  of  fenrardneBS  it  was  op* 

poted  by  kow.c  narrnw-miiideJ  proprietors  of  tlic  na- 
vigation, undtT  n  very  miilakcn  idea,  that  the  undu. 
lation  of  tlie  \«-ater  occasioned  !>y  the  motion  of  the 
wheel  would  wai>li  and  injure  its  banks :  in  conse- 
quence the  boat  was,  with  great  reluctance,  laid  up 
in  a  creek  of  the  canal,  near  Bainsford  Draw-bridge* 
exposed  for  years  to  public  view ;  where  (leaner  Bdt 


sieving  power;  aiKi  bo  carried  Mr  Miller  to  the  hou«e 

of  Gilbert  MeiiOii,  Eaa«  Sc  Aadrew'a  SqaaiCk  £diap  frob  Glaagewi  who  freqaeotlv  inspected  the 
bnrgh,  to  eee  the  node!  of  a  slmnw-cwrna^  nveoled    beat  at  Canon  in  1789,  did  also  particularly  e 


by  Mr  William  Symington  of  Falkirk.  Mr  Miller 
was  much  pleased  wicii  the  model,  and  desired  Mr 
Symington  to  make  him  a  (mall  ^team-engine,  to 
work  a  Iwm  or  double  boat  on  UaUwinton  Loch. 
The  engine  having  been  accordingly  executed  and 
pat  on  board  the  boat,  the  experiment  was  mode 
at  Dabwinton  in  autumn  1788  ;  uhd  it  succeeded  M 
well,  that  Mr  Miller  commissioned  Mr  SymiagteatO 
pordiate  n  p^nhcH,  or  large  boat,  iX  Carren,  and  io  ft 
op  a  steam-engine  on  board  of  her,  to  make  a  trial 
o»i  a  lar^'tT  scale.  Every  tiling  being  completed,  the 
ti  K:  .  „  IV)  M  L  (1  tlie  l  orth  and  Clyde  Cunul,  in 
Botuiuer  iTSd,  Mcasrs  Miller,  Staiatoii*  Taylor,  &c. 
being  Oil  beard,  aad  the  Midt  ■anreroil  ibair  OMet 
senffuine  expeetations. 
Mr  araUee-  •  naDiHcript  Memor'uU  on  Stmit'-Nmiiga 

Ma  4iM*  drown  op  by  Mr  Symington,  with  the  peniial 
of  trbich  wo  nave  been  fiivoured,  we  malto  the  fol* 
lowing  extract: 

"  Mr  Miller  being  then  very  much  engaged  imj  ^i n  - 
ing  hi«  r.e wly  purchased  estate  in  Dumlries-^h  rj, 
and  1  alto  employed  to  construct  targ«  machinery 
for  tlie  ut«  of  the  lead-mines  at  Wanlockhead,  tM 
idea  of  canyb^  the  expefioienlf,  at  that  time,  any ' 
ftrthor,  was  enlirelT  given  op,  titt  neeting  with  tlie 
late  Thomas  Lord  Dundasof  Kerse,  who  wished  that 
I  would  construct  n  steam-boat  for  draggin^^  vessels 
on  the  I'ortli  and  Clyde  Canal,  in  place  oi  hordes. 
A^rcedbly  to  his  Lordship's  reque!>t,  a  hci  jei>  nt'  ex- 
periments, which  cost  nearly  L.  3(X){),  »-<  le  m  t  on 
foot  in  the  year  1801,  and  ending  in  IhOit,  upon  a 
•  laiger  scale,  and  more  improved  plan,  having  a  steam 
^tinder  it  incbee  diaaetor,  and  Awr  iiset  stroke  i  • 
oonidelo  model  of  which,  with  ■  set  of  ioe4ir»akere 
attached,  may  be  seen  (if  not  in  Lord  Dundas's 
bouse,  Arlington  Street)  in  the  Royal  In»titutian, 
London,  which  proved  iibtifvcry  much  .ulapied  lor 
the  intended  purposes,  m  will  appear  from  the  lul- 
losriog  simple  yet  authentic  nairaiive.  Having  pre- 
vtowjiy  mode  various  experiments,  in  March  IbOi, 
all  Lock' Nou  do.  Lord  Duodas,  the  great  patron  an4 


esamine 

ihit;  and  afterwards,  in  conjiinclion  with  other  gen- 
tlemen, in  the  year  I S 1 1 ,  constructed  the  first  ileaiji- 
boat,  Comet,  to  ply  on  the  river  Clyde,  which  was 
soon  luliowed  there  by  many  more,  and  its  use  is 
now  rapidly  extendiiw  to  dilbioot  ro^OM  of  tbe 
globe.- 

It  is  indisputable,  therefore,  that  Mr  SymbgtOD 
was  tho  first  person  vbo  had  tbo  mrit  oT.fUGGau* 
fully  applying  the  power  of  tbe  steenB.ei^i»e  to  tho  ' 

propulsion  ot  vessels.  The  boat  which  he  construct, 
ed  wa4,  like  th.it  jiroposcd  by  Mulls,  really  a  Tug. 
It  lb  much  to  be  regretted,  that  tlicfc  existed  not 
enterprise  enough  at  tliat  lime  in  Scotland  to  en> 
courage  the  ingenious  artisan  to  repeat  his  expert* 
ments  on  the  Clyde,  All  the  auhse^uent  iioprovc* 
menu,  however,  in  cteotB-n«v%atioD  msnr  be  fHAy 
meed  to  Mr  Symingtoit'o.  ottonpl,  anif  «a  eaonot 
help  thinking  that  ho  baa  0  atrong  elaini  on  the  na> 
tional  gratitude.  He  is  still  alivc>  and  wc  fenr  not 
in  the  most  flourishing  circarotltinceii.  Sliouid  the 
state  decline  rewarding  such  meritorious  services, 
tho  opulent  proprietors  of  steam-boats  might  well 
••fawe  ibeb  ubondi^  aad  dliecnnBCBt,  b/boMw- 
iog  on  him  some  recoropeooe. 

Cooaideriag  the  tmportinee  to  Anerieo  of  nov^t-  Mr 
ing  her  Blighty  rivers,  it  is  not  sorproiog  that  die 
application  of  the  power  of  steam  to  the  propalsien 
ol  boats  should,  by  persevering  efforts,  have  been 
lirit  carried  into  successful  practice  in  that  con- 
tinent. Tliia  was  achieved  by  the  nctivity  and  zeal 
of  Mr  I'uitou,  who  anpeart  evidently,  however,  to 
have  derived  all  hliprlinMy.kiMiivladlga  of  tbe  eulject 
from  S<»)tland. 

Mr  Symington's  Jf«a»Ofta/,  above  reftned  to,  gives 
the  following  remarkable  statement : 

"  When  engaged  in  these  last  experiments  in  1802, 
I  wat  culled  upon  by  Mr  Fulton,  who  very  politely 
made  himiell'knowa,  aod  candidly  told  me  that  he  was 
Utcly  from  North  America,  and  intended  to  retura 
thillier  in  a  few  months,  but  having  beard  of  out 
flOHB-boat  operations,  could  not  think  of  laarloi  this  •  ■ 


ateam-boat  promoter*  aloiif  with  Arehibaid  Spoii%  oonatr^  wilboitt  first  waiting  upon  me  in  et 
Esq.  of  Elderslee,  and  leveral  gentlemen  or  their    of  seeing  tbe  beat,  and  procuring  such  inl 


acquaintance  heiny  ou  board,  the  steam-boat  took  in 
dru^  two  loaded  vefself,  vlc/ivc  and  t.upJionia  of 
(irangemouth,  Gow  and  Kspline  niasterf,  each  up- 
wards ol  70  tong  burthen,  and  with  great  ease  car* 
ried  them  through  the  long  reach  of  tbe  Forth  and 
Canal,  to  l^ort'DiMdafc  a  diMaaoa  4|f  l^k 

TOL*  VI.  WA»X  U. 


omatioD 

-i?  I  might  be  pleased  to  cainraunicate ; 
lie  at,  iauie  time  mentioned,  however  advantageous 
sucli  invention  might  be  to  Great  Britain,  it  would 
certainly  become  more  60  in  I^ortb  America,  on  ac<) 
count  of  the  many  extensive  navigable  rivera  in  tha^ 
fvnfittj  i  aB4    fim^.  <>^.(1>4  fi>>^  fi>9Ut^s  botit  lac. 


d  by  Google 


STEAM.KA 


s*m».  bailding  the  vetseli,  and  alto  for  fuel  to  the  engina, 
^^22**^°"*  could  be  pttrdMMfl  there  for  a  imall  expence,  he  wu 
•»  ^fffljlf^j  of  flfiolOQ  it  could  hardly  fail,  in  a  few 
yMi%  to  btooHN  «W7  bcneAcnl  to  trade  intlwt  put 
dftfie  worid  t  ud  ilMt  bb  emyiag  Hw  phB  to  N«Mk 
America  could  not  turn  oat  utlteiwiac  ibia  to  wf 
advantage ;  as,  if  I  inclined  It,  both  the  awking  m- 
•uperintendcnce  of  »uch  vessels  would  nnturally  fall 
npon  vac,  provided  my  engagetnenU  with  stcan>-boats 
at  home  did  not  occupy  so  much  of  my  time  as  to  pre- 
vent me  from  paying  any  attention  to  thoae  which 
ni^ht  aAcrwards  be  conitructed  abroad. 

"Mr  FultoD  having  thuaapcikea,  fai  oompllaiieewith 
Ml  no«t  envctt  request,  I  etoaed  tbe  cngfaw  fin  w 
be  lighted  up,  and  in  a  short  time  thereafter,  (Wt  dw 
•team-boat  in  motion,  and  carried  him  from  Lock 
No.  Ifi,  where  llie  boat  then  lay,  four  milet  west  the 
canal,  and  returned  to  the  place  uf  starting,  in  one 
hour  and  twenty  minutes,  to  the  great  astonishment 
of  Mr  Fulton,  and  several  gentlemen,  who,  at  oar 
cutset,  chanced  to  come  on  board. 

**  Daring  the  «bovc  trip,  Mr  Faltoo  uked  if  I 
had  any  objectiom  to  Ml  taking  notct  respecting 
the  steara-boat,  to  which  qucMion  I  said,  none; 
as  I  considered  the  more  publicity  that  was  given  to 
any  discDvery  intended  for  gencial  good,  so  much  the 
better  ;  and  having  the  privilege  iccurcd  by  letters- 
patent,  I  was  not  afraid  of  his  making  any  encroach- 
ment  upon  my  right  in  tlM  Brititb  dominions ;  though 
fa'llw  Unilaid  States,  I  WM  wdl  aware,  I  had  no 
'  fover  flf  COOtvol.  la  consequence,  he  pulled  out  • 
ne«enindiiin*book,  and,  after  putting  several  point* 
ed  questions  respecting  the  pcruia!  construction  and 
effect  of  the  inaciiine,  whicli  1  anHwrrcd  in  a  most  ex- 
plicit manner,  he  jotted  down  jiarticularly  every 
thing  then  described,  with  his  own  remarks  upon  the 
boat,  while  moving  with  him  on  board,  along  the  ca« 
nal ;  bnt  he  sceaaa  to  liave  been  altogether  feifelAil 
of  this,  notwilbitradliw  hi*  fttr  promiaes,  I 
beard  anjr  thing  more  of  Elm,  till  wdiiy  ia  n 
paper  an  account  of  his  death. 

*'  From  the  above  incontrovertible  ftdiiWMdieul 
be  corroborated  by  a  number  of  people  of  retpeele* 
bnity  living  at  iliis  day,  it  is  very  evident  that  com- 
merce is  not  indebted  to  North  America  for  the  in- 
vention of  steam-packets,  it  being  hereby  established 
befoed  the  pottiUlinr  of  doubt,  to  be  tr^jr  Brilidi, 
bodi  lb  tdaoand  praener.nnd  that  MrMtaB^Maa* 
veaael  did  not  make  its  first  appeeranoe  m  the  Hud- 
son River  earlier  than  1806  or  1 807,  (bur  years  at 
least  posterior  to  his  having  been  on  board  the  Char- 
lotte Dundai  steam-boat,  and  minutely  examined  it, 
wlicn  ;u  work  upon  the  Forth  and  Clyde  Canal,  and 
18  Tears  later  than  the  date  of  the  Hr«t  experiments 
ande  by  me  upon  steui^boetf,  on  the  lake  at  Dal- 
MintM,  DumfricsHdiin!,  ia  Gicei  Britaia." 
Mi_  Henry  fht  MknHng  Btatemeat  upea  tbe  aaaie  point, 
'b^  Mr  HeniT  Bell  of  Glasgow,  was  addressed  by 
htm  to  the  Editor  of  the  Caledonian  Mercury,  and 

fublished  in  that  paper  in  October  1SI6: — "  Sir, 
observed  in  your  paper  lately  a  paragraph  re- 
specting steam-boats,  in  which  tbe  Araericaasi 
cd  tbe  right 
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what  I  oonocive  to  be  the  truth.  Mr  Miller  of  ham. 
Dalswinton  first  wrote  npon  the  method  of  nMnring  Vtiipum. 
or  impelling  vessels  or  rafts  through  water  bj  pad* 
dks^  wrengfat  bj  a  capstan,  or  by  tbe  wiad,  ia 
Ilia  aMBHMr  af  a  wwd-mill,  which  idea  be  eftab 
<mdl»  gHf  to  all  tba  diftmit  Couru  ia  Eorapa. 
It  w3l  ae  laoeDeeled  bf  oMiat  people  in  this  eooo' 
try,  that  the  French  proposed  to  erect  rafis  for 
conveying  troops  to  invade  this  country  by  meaus 
ofMr  Miller's  wind  mill  oi  cajjstan  plan;  for  it  may  be 
Stated  that  this  gentleman  built  two  vessels  at  Leith^ 
and  pait  them  in  motion  upon  his  new  improvemeiC, 
aai  avaa  ernt  one  of  them  to  tbe  Kii^  of  Sarcdaif 
ai  a  awsel.  After  thb^  he  thought  that  an  engiw 
eeala  be  eo  eoastmeted  as  to  be  applied  to  work  bb 
Mohinery  for  the  moving  of  his  paddles ;  and  ac- 
cordingly he  employed  an  engineer  to  put  hi-,  plans 
in  execution ;  but  they  failed  for  want  of  being  pro> 
perly  executed. — But  to  give  you  a  more  correct 
account  of  the  manner  Mr  Fulton,  tbe  Anericaa 
engineer,  came  to  the  knowledge  of  steem-boetf, 
thet  geatftiaan  had  eccedoa  to  writo  aae  about  tbe 
plane  of  eoma  aMdhlnety  in  tbia  coontry,  and  begged 
tlie  fkvoor  of  me  to  call  on  Mr  Miller  of  Dalswiuton, 
and  see  bow  he  had  succeeded  in  his  steam -boat 
plan  ;  and  if  it  answered  the  end,  I  was  to  send 
him  a  full  draiving  and  description  of  it,  along  with 
my  machinery.  This  led  me  to  have  a  conversa« 
lion  with  the  late  Mr  Miller,  and  ho  geve  me  every 
information  I  could  wish  for  at  the  thaaf  I  told  him 


to  tba  fiscovety,  wUdi  k  heaeoM  97  auk%  whieh  she  pa 
mllity  to  the  pSbiae.  On  ao»  h  a|  hmn  wf,mii 
«w  to  ghn  yaa  a  AH  alM«Mat  «f  mmv  atlMVli  t»  Mia 


wheie,iomyopiaion»  be  badamd*  oraaeaiMedby 
hbeagiaeerj  and, at iha euaa tnna, I toM Uaiihat 

I  intended  to  give  Mr  FdtOB  my  opinion  on  steam- 
boats: the  fritnds  of  Mr  MSIer  must  have  amongst 
their,  papers  Mr  Fulton's  letter  to  mc,  for  I  left  it 
with  Mr  Miller.  Two  years  thereafter  I  had  a  letter 
from  Mr  Fulton,  letting  me  know  tiiat  he  had  coo- 
■traoMd  a  ateem-boat  from  the  difierent  drawings  ef 
I  bed  sent  him  out,  which  was  llke^  to 
tlteead*  hot  laquiiad  soeae  improvement  on 
h.  This  letter  I  sent  to  Mr  Milker,  for  his  informs, 
lion,  which  must  also  be  araona  his  papers.  This 
letter  led  me  to  think  of  the  absurdity  of  writing  my 
opinion  to  other  countries,  and  not  putting  it  in  prac- 
tice myself  in  my  own  country ;  and,  from  these  consi- 
derations, I  was  roused  to  set  on  foot  a  steam-boat,  for 
which  I  aude  a  munber  of  diflbreat  aiodohi,  bcfora  I 
Whea  I  aae  aoeviaeed  that  thcf 
wouM  answer  the  end,  I  contracted  with  Messra  John 
Wood  and  Company,  sbip-boHders  in  Pon-Glasgow, 
to  build  me  a  steam-vessel,  according  to  my  plans, 
40  feet  keel,  and  10  feet  6  inches  beam,  which  I 
fitted  up  with  an  engine  and  paddles,  and  called  her 
the  Comet,  because  she  was  built  and  fiaiabed  the 
■■me  year  that  a  comet  appeared  in  the  I 

eafSootland.   This  vend  ii  tba  finti 
t  fa  Bimpa  that  i 

present  time  upon  the  best  and  simplest  method  of  a 
of  them  :  for  a  person  sitting  in  the  cabin  wi 
ly  hear  the  engine  at  work.  She  plies  on  the  Frith  of 
Forth,  betwixt  Uie  east  eod  of  the  Great  Canal  and 
Newhaven,  near  Leith.  Tbe  distance  by  Water  il 
«7  aule%  whieh  she  peH'onMt.lB  todjaanr  mmUhtKk 
ia  1  hew a  apt  aaa  <to  Uwtk  Ttwa  wm 
toi 


ofaif 
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Bipid  Hio- 


beTore  thb  em,  bitt 
end  i  aad  em  ihiw 

•  Miling,  there  wa»  a  nomber  of  oar  fint  rate  eosi- 
neeri  joined  together,  and  obtained  a  patent  mr 
what  thcjr  conceived  :i  r  r  w  ilucorerj  on  the  padcllci 
for  impellinfi:  the  vcMel  lorwanL  Thejr  were  dinp* 
pointed  in  their  ptaB»  Md  hid  10  NMU*  I*  dl»Md> 
of  the  Comet."— 

firK  American  ateam  boat  which  compietely 
lannoM  at  Nmt  Y«rk  «a  tiw  Sd 
It07  (five  Teaitbdbra  iIm  euamnBlJea  of 
the  Comet  at  Port-Glaigow),  and  «oon  aAer  plyed 
between  that  citj  and  Albany-,  a  distance  of  160  niilet. 

In  Britain,  (team-veMeU  were  Erft  brought  into 
eae  in  1812  upon  tlie  Clyde.  They  were  buiit  at 
Port-Glasgow,  Greenock,  and  Duobartoo,  where 
the  art  of  ahip-building  had  far  mUf  jam  iMilB 
ooodacted  by  carpentera  ewl»i«t  In  tiMir  pN^ 
AtaioD.  When  launched,  they  wm  Miicd  at  a 
Wy  trifling  expence  up  the  Clyde  tO  Glatfow, 
lituated  in  tfn.'  nml-t  nf  i n r \'i:ii,Lsr:'i!e  n^^ines  uf  ccial 
and  iron,  and  nlu-:c  tluj  i;iinitjiT  of  hkill'u]  [jtlu'IiClIl 
engineers  nrul  nrtitiriT'-  rt-rnlt  rci.  I-H;-  r<ir>/ ruci  lun  uf 

the  engioeg  aad  machinery  easy,  and  the  prict^ 
Boderate. 
Tbe  «iv]j  eneriaento  were,  of 


Stow  18SI*  iwifiinwihbaw  retnlai^ 
If  mSki  Am  Leilli  to  Aberdeea,  calliog  at  tereiil ' 

of  the  intemediate  porta.  Five  or  ^ix  steam  luggage.  ^ 
boat!  areconstantly  employed  at  lighters  and  drugf^en 
of  other  boat',  foe  iljc  apcedy  conveyance  of  ^otu^s 
from  Glajiguw  to  the  porta  of  exportation,  aud  acca* 
•ionally  towing  large  vcsseU  in  or  out  of  barhouff. 
The  aoaual  voyage*  of  each  of  these  85  voaaela  may 


be  averaged  at  10,000  English  miles;  couefiaently. 
Urn  vbels  mU  8fiO«000  nilea  juHj, 


;  The  flret  steam-boat  actndUr  pot  ID  MM 
•'ItMMt  wm  Ike  Comet  (40  feet  keel,  1Q|  m&t  tmm,  4 
VkMlib  4  ibovel^ped  paddlet  «ii«aeli,  wiib  •  eatera 
of  fresh  water  to  feed  the  boil>r>,  huilt,  as  already  men- 
tioned, by  Mr  Henry  Bell.  Slie  i  t  l  an  engine  of  only 


n  pu^sen- 


three  horses'  power,  being  iuteniii  tl  nu  rt  l y  i 
gen ;  who,  till  then,  had  no  other  means  of  conveyance 
OB  the  river  than  small  row  boats,  cither  quite  open, 
«r  fuppUed  wHb  oiUjr  ao  awaing  t*  weun  tbeoi  Ireei 
liiewwiher.  SnuR  ttdiii  fliigiN«*i»  h  rendered 
the  passage  certain  in  one  tidet  the  veasel  being  able 
to  make  head-way  cvcu  against  the  wind,  and  in 
roogli  H t'atlier. 

The  suQccis  of  the  6rst  expenoieDi  goon  excited 
competition ;  and  a  larger  vessel,  the  Elizabeth  (58 
feet  on  deck,  1 1  feet  beam,  with  an  engine  of  8  horses 
powerV  was  completed  in  March  181 S,  and  for  a  time 
proved  very  prof  table  to  the  proprietors.  The  tidnl 
bout,  the  Clyde,  which  began  p)yin|r  in  July  of  the 
.aiaie  year,  was  still  larprr  i-i  Ik  r  d-nu'iisioiu  ;  being 
70  ftct  keel,  75  feet  on  d  jck,  l  *  (eel  Lieum,  witli  iiii 
°  engine  of  14  horse  |  >  v(t 

At  present  there  arc  about  thirty-five  steam-ves- 
aels  on  the  Frith  of  Clyde,  some  of  which  sail  from 
Glasgow  alomt  every  hour,  or  half-boor,  dniiiii 
daylight,  to  tbc  various  porta  on  the  riverv 
Ibe  locbs  communicatiog  with  it ;  as  Dnmbartao, 
Helensburgh,  Loch-Long,  Rothsay,  Loch-Fine,  and 
Cumphelltnn,  on  xYio  rif'it  bank,  and  Port-Glaagow, 
tirt-eiiricL,  t,i.niri)rk,  h  iitrikip,  Largt,  IVIilport,  Ar- 
dros>;in,  Ayr,  Irvine.  Girvan,  Stranraer,  4c  on  the 
lef^  bank.  Many  of  them  occasiooaUy  visit  ialaj, 
'kill,andadjacent  ialaoda,  daring  tbe 
J  widalioLnncUii>d»ffiy,Coletalne,a«d 
'c<her  potti  of Ireiaiid.  Several  vaaaab  of  larger  dimen* 
aions,  are  enaploycd  as  regular  packets  to  Belfast, 
the  lale  i>f  Man,  Liverpool,  &c.,  and  thus  a  cooataat 


.        or  BMrljr.  14 
ttoetreiunlerence  of  our  globe. 

The  success  of  titcam-vesseU  at  CIosgoHr  soon 
excited  attention  in  other  quarters,  and  oevcral  of 
Li  e  Clyde  vessels  were  purchased  as  modelj».    It  is 
worthy  of  mention,  that  shortly  after  the  time  of  thctr 
appearance  on  the  Clyde,  Mr  Lawrence  ol  Bristol 
"  hod  A  steam-boat  on  the  Severn,  and  haviq* 
kar  to  ply  on  the  Thanei^  the  Company  ^ 
.  NB  aiida  MKb  oppoeitien  to  this  innovation, 
that  be  waa  obliged  to  take  her  back.   Now,  how- 
ever, not  only  are  all  tlic  c!iicT  rijvlgable  rivers  in 
Britain  thus  navigated,  but  sleais-vessels  ply  regu- 
larly t'rc:ii  l  oMuim  to  AbofdooRj  Tirmnfimnf  fowun 
tiie  Pentiand  Frith. 

On  the  Holyhead  station,  to  carry  roa 
JEoglaod  and  Ireland,  there  are  thraa 
aanloyed,  viz.  the  Royal  Sovacrign*  tlO  tOM^  lira 
40>norse  r-nf^inesi  tho  Motflor,  190  loits,  two  30- 
korte  >  n^iijij« ;  and  the  Ivaabee,  16S  tons,  one  56- 
horse  engine.     They  have  qd;,',m ml  t!,e  [  Lirfiose 
much  better  than  sailing  vessels  ;  as  a  proot  of  wiiich, 
during  the  la^it  year  tbe  latter  were  employed,  ex- 
muljf  100  Irith  oMiiis  arrived  in  London  Me;  while, 
dunng  the  nine  months  after  the  steam-boats  wera 
fint  established,  only  22arrivadArte/  andliiatwiiiiar 
kappaaad  to  ba  eureeiieiy  boflmaiii.  Thoa  koala 
nse  sails  occarionaUj,  and  go  to  sea  when  sailing 
vesaels  dare  not  leave  port    The  average  pas- 
sage of  the  I!oy,iI  SoverL-if^n,  from  Ilouth  to  Iliily. 
heed,  is  six  hiiu^ii,  (jii^-kcvci>  minutes  ;  from  Huly- 
head  to  tlouth  seven  hours,  thirty-bix  minutes.  Of 
the  Meteor,  from  Houth  to  Holyhead,  seven  hours, 
four  minutes,  aad  book*  olght  hours,  thirteen  mU 
PMait    Tbe  average  pasaage  is  half  ibo  tisM  in 
nkJeb  Ibo  atevage  passage  of  sailing  vaaadt  wad  Is 
perform  tbe  voyage.   The  shortest  passage  waa  from 
Ilouth  to  Holyhead,  five  hours,  tbirtv  minutest  which, 
the  distanca  bok^ about  73 mUm,  w Boar^  iSnilof 
an  hour. 

It  k  difficult  to  say  what  U  the  maximum  speed  Sp<al  ct 
nam    of  atcam-veasels.    Several  of  tlioie  betweoi  Lon-  Stcaaa>Vss> 
•ai   4om  ond  Margate  make  the  voyage  in  seven  hours  ood* 


make  tAc  voyage  in  seven  oours  ooa* 
a  kalCAdiMiBOOOfMauleB.  The  Hero  made  tbe 
Tojrage,  wind  aad  tide  in  bcrfiminr,  in  six  hours,  six* 

teen  miniirc^.  Thu  rdiViso,  from  Bi  lf.-ist  to  Grceuock, 
1^0  or  130  nului,  Laji  bctii  kiiowii  to  coine  in  niEQ 
boms;  Qiul,  on  one  occasion,  having  iibnut  ",01X> 
square  feet  of  canvas  set,  besides  the  engine  at  work, 
she  came  from  Ailsa  to  Greenock  at  tbe  rate  of  9  miles. 
The  Hoan  Bolt  o  otir  atawMnder  between  Glaa.^ 
gow  aadLkmoal,  iMtt  ddBvand  goods  at  varioua 
elfast,  warebouses  in  Glasgow,  aevenl  hours  brfon  the  ia- 
oataat    voicca,  or  advka  of  Uie  shipment,  bad  artivad  im 
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to  AIbuiT,  160  nilef,  in  81  lioiifib      dmm ia  19t 

,  nerer  in  leu  than  19.  They  go  ftom  NMtowwi  lo 
Menr  York,  90  miles,  in  tix  hours  and  Bbtlflridioot 
•ail ;  being  nearly  14  miles  jwr  hour. 

At  prencnr,  sttvini  bojts  (Vt  (|ai.'ntly  ply  between 
London  and  Dieppe,  llouen,  1  i.ivrcdc  Grace,  C»di«, 
Corunna,  Alicant,  Vigo,  Lisbon,  and  other  porU  of 
Firmee,  Sf^Mii,  and  Portugal.  One  wu  lately  eatab* 
liihed  between  Naplea  and  Leghorn  and  Genoa  \  b«t 
ioon  abandoned,  owing  to  the  oppreaaumof  thaqiM* 
rantine  laws,  and  the  rapacity  of  the  government  of  the 
Two  Sicilie;.  Another  stcara-vcs-t  i  was  launched  by 
an  American  gentleman  on  the  I-nkc  ol'  Geneva,  but, 
being  a  very  bad  sailer,  it  \i  about  to  be  replaced  by 
another.  Every  season  they  arc  becoming  more  nu- 
merous.ond  adventurooa  in  sailing  to  greater  distances 
and  through  heavier  aaai ;  auch  as  the  Bay  of  B«cmr, 
the  Mediterranean,  the  Baltic,  the  tialA  of  Finland, 
Bothnia,  &-C.  A  steatn-packet,  carrying  the  mail, 
now  sails  between  Kiel,  in  Holtleio,  and  Copen- 
}iag(n.  In  the  Ailriiitic,  the  Carolina  goes  e»ery 
second  day  from  Venice  to  Trieste,  and  the  Eridano 
to  Pavia;  the  latter  voyage  bting  usually  accom- 
plished in  ,S7  hours.  The  Uoya^ George  steam-packet 
inuikes  her  paasi^  froaa  nMrtnaoatb  Id  ComM 
in  from  00  to  64  bonii }  •  dtManea  of  batweoB  lAO 
and  50O  milea. 


FreteotSuie     Having  tlius  endeavoured  to  f;ive  a  sketch  of  the 


origin  and  progress  of  steam- navigation,  we  shall  now 
proceed  to  describe  the  form  and  partt  ofa  steam-boot 
(suppose  of  100  tons),  and  to  some  other  details,  cal- 
culated to  furnish  a  more  particular  view  of  th«  pic« 
•eot  state  of  ateMh4iav(fatiod  in  Britain  and  other 

eoontries.   

Fig.  f,  Plate  CXVII.,  is  an  elevation;  fig.  3,  a 
longitudinal  .section  ;  fig.  3,  a  groum!  plan  ;  Hg.  ■}•,  a 
transverse  section.  The  same  ittfers  refer  alike  to 
the  respective  parts  of  each  figure:  A,  the  two 
boilers,  with  their  two  manbote  door*,  one  to  each  { 
Bi  dia  chimney ;  C,  the  steam  pipes ;  DO,  tha  cj* 
lindan  of  the  two  ei^ncs  1  EE,  the  two  air  punpe ; 
F,  dm  dde  levert  one  on  each  side  of  each  engine  1 
OG.  the  cranlc  of  the  paddle>wheel  shaft ;  It,  the  rod 
that  works  the  steam  valves  or  hand  gear,  moved 
baclcward  and  forward  by  an  eccentric  wheel  on  the 
shall;  I,  the  nozzles;  K,  pillars  of  the  fr.iming; 
LL,  the  area  where  the  fireman  stands  to  put  coals 
into  the  furnace;  MM,  place  where  the  coals  are 
stowed  away;  NN,  the  paddle-wheels  and  covers :  O, 
ladies'  parlour  ;  P,  nrincipal  cabin ;  Q,  seoond  cabin  { 
having  each  a  raiwd  lantern  or  elcy-light.  betldee  tlio 
btanu  windows  of  P  and  Q  ;  R,  steward's  room  ;  S, 
braak&iting  room  ;  TT,  refreshment  rooms  for  the 
aeobnd  cabin  poMcng*  rs :  U,  small  boat  ready  to  be 
let  down  on  an  emergency  ;  V,  rudder;  WW,  sea- 
men's beds;  XX,  space  for  lumber  or  spare  fuel. 
The  fireman  stands  in  the  space  LL ;  an  iron  trap- 
ladder  leads  down  to  it  from  the  deck,  flush  with 
which  are  two  horizontal  gratinga  fof  the  adaia* 
tfon  ofirnh  air  t»  hiniBelf and  tfie  6ret  Mi  eoab  ar* 
btUlt  t»p  behind  him,  and  he  Iiring^  do«n  only  a  few 
lamps  at  a  time,  which  he  breaks  into  small  pieces 
a*  reouired.  The  c  himney  B  is  a  scries  of  sheet-iron 
cyliaden  rivetted  at  the  jointa,  and  dipt  the  oae  over 


witldo,  making 
•  of  tha  water; 
throu^  which  tha  aaulw  andl  flaoN  piHit  naiiltlMgr^ 

enter  the  clumney. 

These  wheels  being  ponderous,  acquire  suflicieryt 
momentum  to  turn  the  crank,  and  supersede  tbo 
necessity  of  a  fl}'.  Tka  alr-pniap,  fced-pump,  and 
occasional  cold  water-pump,  aie  wreogfat  by  coda  from 
FP,  tho  aide  horiaootal  leven.  To  pravant  tha  1 
oftbaboilemfiomi 


boilem  fiom  aanogriu  the  paasengers,  a 
pipo  oonveya  it  into  the  cfatmney.  Beeides  this,  a  waste 
steam  valve  is  within  reach  of  the  enginc-m«i,  who 
loads  and  unloads  it  ns  he  finds  necessary.  It  is  a 
curious  fact,  that  a  great  How  ofsteam  into  the  chitn- 
ney  prevents  black  unoke  from  issuing  from  it,  wlujdl 
oUierwise  would.  The  paddle-whcdl  ata  ilnilf 
wedgod  on  their  ahaft,  aad  whatarar  prtaiiiia  Ih^ 
axert  against  the  water  cauaa  an  aqjuaf  le-aelion  on 
the  vcmel,  which  is  thus  impelled  either  forwards  or 
backwards  according  to  the  direction  of  circumvoliV' 
tion. 

The  principal  cabin  is  painted,  and  otherwise  taste., 
fully  Hucd  up,  and  furnished  with  a  stove,  the  chia>> 
nev  of  which  rises  up  through  the  deck.  The  second 
cabin  occupies  the  fore-end  of  the  vessel,  and  ia  aiia 
camfktaly  famiahad,  lam  alegamly.  Small  mam 
boaa  from  90  tona  tqpwarda  ara  generally  laU  out 
much  m  the  same  way,  only  varying  according  to 
the  nature  of  their  employment.  When  intended  for 
sea  voyages,  agreal  partaf  ihaintanml^paMlaallolo 

ted  for  sleeping  births. 

Plate  CXVI.  exhibits  a  sketch  of  onaof  th«CI|dt 
vessels,  the  C't/j*  oj'  Glatgov,  of  MO  tooa. 

The  following  ia  aa  alphabatieal  lirt  t 
■ala  built  in  Britain  I 


Ituilt. 

Names  «rT«ud» 

Ton. 
•sge. 

.-tit 
iCn^bsfc 

I8SS 

Aaron  Mooby 

140 

1 

1881 

Abbey         .  ; 

181p 

Active       ,       .  , 

8S 

1 

IC 

1816 

l.tna  (double  vesaei) 

1 

80 

1820 

Aire  and  Calder  , 

lie 

1 

K 

I8l(. 

A  Ibion          ,  , 

98 

I 

-« 

18IS 

Albion           ,  , 

76 

1 

94 

I82i 

Albion          ,  '       ,  ' 

160 

e 

6C 

IHl.'/ 

Argyte       .  . 

St- 

8 

9* 

1821 

.\rrow           .  , 

130 

8 

iC 

1820 

Beifaat 

10( 

8 

n 

1821 

Hrilliant 

16r 

8 

40 

1822 

Bristol  Cambria  • 

100 

1 

SO 

I8)S 

British  Queen 

75 

1 

2C 

1817 

Britannia  . 

71^ 

1 

1£ 

1820 

Britannia  . 

100 

8 

1821 

Britannia  , 

80 

I 

1815 

Caledonia         .  . 

lOS 

8 

ss 

I8H) 

Caledonia         .  . 

&L. 

1 

IS 

IBiO 

(Caledonia  . 

80 

8 

9t 

1821 

Caledonia 

84 

1 

s« 

i8«l 

Cambria  . 

ISC 

« 

50 

18tS 

Clyde          .  , 

«;* 

1 

14 

1821 

City  of  Edinburgh 

400 

S 

8C 

City  of  Qhiginr  • 

soc 

8 

JOG 

1818 

Cobourg 

74 

] 
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181(J  Congo 

ISIf  Countett  of  ScarbOfOHll 
i8St  Ottbtr 

t817DetaN»  .  . 

tSSC  Diana 
181(  Dupatch 

IS9C>  Ouclicsj  of  Northumberland 
1825  Oukc  of  LancMttr 
8U  Dunbarton 

I8U  iMgie(doabl«TCHel) 
ISie  eagle 

1881  Bagle         .  , 
ISItiEclipw 


Whet 
BuOt 


18!'. 

1821 


Comet 
Comet 


1831 
I8S1 


1819  Enxabetb 


Eclipse  , 
Bdioburgh  Castle 


Emerald  I«Ie 

nginccr 
binlerpriae 
F!ari  of 


181' 
1817 
I82C 

1818  PBtoottte^ 
l8ls|FaTMill» 

Flngal 

ISl8|Olit«gow,  now  the  Thames 

1810  I  iourock 
recnock 
Ucarj  Bell 
HerOlki 

Hib«rata 

Highlander 


I  H  1 

182 

185) 
1823 
I8S1 

IMKlHighlaod  Cbid^ain 
182C  Highland  LiA 
flopo 

1816  Hope 
T817  Hurober 

l&lb  Ittdunry 
IBM  Inverary  CmQ» 
ISaClranhoc 
18C1  Jamcg  Wnlt 

1817  John  BuH 
18%!  King  of  the  NetheHaAda 
1814  Lady  of  the  Lake 
IBU  Lad/  of  Uw  Sbaaooa 
1891  Lady  Stsai^ 
I819)Urga  . 

Leeds     '  • 
Lemington  Packet 
London 
Lord  Melville 
l  ord  Nelaoo,  see  Sir  Willi 
Wallace      .  . 
lflfi}VIajestic         .   -  < 
Maje»tic      *  < 
Maria  Ti^      .    '  ' 
Marion       .  • 
.Hargcry 
l«l»)Marqaisof  Bute 


1 

5 

:f 

1 

SO 

1 

?n 

5(1 

1 

ic 

ISC 

2 

♦0 

50 

1 

H 

60 

« 

«C 

8S 

1 

IC 

40 

1 

U 

141 

3 

50 

IOC 

1 

16 

4C 

1 

b 

70 

1 

8C 

17C 

S 

4C 

190 

S 

6f 

tiC 

8 

6C 

11*8 

8 

40 

40 

10 

450 

'I  1 

Gi 

2 

7t 

30 

1 

5 

2 

24 

160 

8 

40 

117 

1 

26 

67 

1 

16 

74 

1 

16 

9" 

1 

84 

1 

14 

.51 

1 

K 

800 

U 

60 

ISO 

« 

60 

«3S 

8 

90 

280 

4C 

67 

1 

24 

65 

I 

If 

51 

1 

15- 

45 

s 

f 

50 

1 

( 

80 

1 

14 

SO 

1 

8 

19 

1 

JO 

114 

s 

40 

165 

8 

56 

4*8 

8 

lOO 

7 .' 

T 

U- 

IK, 

'i 

hO 

7t 

1 

SO 

9C 

1 

20 

87 

1 

2C 

9h 

1 

S5 

1*0 

1 

oV 

so 

1 

7 

70 

1 

14 

S9C 

8 

8C 

90 

1 

84 

S5C 

8 

100 

80 

1 

84 

70 

1 

14 

70 

1 

14 

1 

14 

Wkn 

HuOl 


Kan*«f.Ta 


82S  Medina  ... 

828  Medusa  ,    •       .  . 
8lp  Mersey   "      ,    .  , 
si<f  Morsey          .  .  ., 
8*21  Meteor  .  , 
814  Morning  Star     .  .  .    •  . 
814  Momins  Star  . 
821  Mountaineer      . .  . 

8il  >J«Tig;itor 

816  Neptune       .  .  , 

8k:<)iwtH  .    ,  . 

8!;  ()rwc:i  .  . 

.si;  0,car  ■        ,  • 

8l4  Pcrfcveranc*      .  . 

814  PhcEnix         . .  . 
881  Po«lboy         ,        ..  . 
819  Port  GlasKOir  '  . 
S  2 1 1 1'orl  uguese        .  . 

8 1. "  il'ritict;  of  Orange 

8^i.  rrince  Llewellyn  . 
82  i  Uueen  Margaret  . 

82. ".  Qucntin  Durwwd 
831  Rapid .        .  . 

829  Rapid  . 
81CRegMt 

814  KicMBOnd 
81ft  Ruing  Star  . 
8 1«H  Robert  Uruoe  . 
Sli.  Uobert  Burna         ..• .. 
Sl&UobHoy  . 

510  Rothesay  Castle 
88S  Royal  Geoi^  Skip 

82 1  Royal  Sovereign  George  IV 
88i  Royal  SovaidifO 
821  Safety  . 
S21  Sampson  . . 

3'2';  Sir  Jo*cph  YotlvO 

Sit  Sir  WUiiam  Wallace^  for 

merlyLotdMclNB  ,  . 
8%3Sobo         .         ,  . 
8l8Speedi^et1 

814  Stirling  CsMki 

B 17  Sons  of  Commerce 
8  3$  Sovereign  .  • 

511  Sovereign       .  . 
82'.  St  (icorge  . 

82V  St  Patricic       .       •  .... 
821  Star  .        ^  ♦ 

82C  Superb  •  ;  • 

821  Surprise       .  . 

815  Swift  .  .  '. 
8U»  Swift       .        .  . 

821    Swift  .  ,  ; 

821  Swiftiure  ...  , 

8i;^  I'albot  •    •"  .         , '.. 
«2I  Tartar         .       „  .i  , 
821  Thames,  see  the  Gllgiwr 
881  Thantflfriie 
82^  Tourist  faoar  Royal  George} 
82i' Tun- art  Castle 
aisjrrusty     ...  .. 


Too- 
nage. 


IOC 
90 
8C 
6C 

190 

100 
20 

19C' 
4ti 

sa 

6€ 
at 

"0 
60 
85 
80 
71; 
8( 
4( 
171 
60 
96 
140 
140 

lis 

60 
400 

155 
78 
100 

90 

820 

36 
100 

80 

100 


95 
510 

40 
60 
80 

5 

312 

29s 

90 
846 
180 

IS 
9 
25t 
104 
lot 
180? 


148 
SOO 
180 
88 


Eogiocs. 


1 
8 
1 
1 
8 
1 

High  pres. 
8 

I 

2 

2  Hurij. 
High  pres. 
1 
1 

High  pm 
1 
1 

'2 
2 

2 

1 
2 
8 
8 
8 
1 
8 
8 
1 
1 
I 
2 
8 
8 
1 
8 
1 
1 


8 
8 
1 
1 
1 
2 

2 
8 

8 
8 
1 
1 

2 
2 


Horis., 
1  VettlMl. 

8 
8 
8 

.1  r 


HutM 
Pow. 


36 
£C 
24 
20 
6C 
26 

i. 

7( 
lb 
10 
li 

14 
4 

2C 
16 
30 
8 

7c 
2C 
40 
56 
6t 
24 
10 
7C 
6C 
24 
3C 
24 

80 
80 
14 
4C 
84 
3C 

3i 
18C 
IC 

IS 

20 

ss 

32 
110 

no 

70 
3P 

s 

80 
30 

60 

rso 
1 10 

40 
80 
SO 

If 
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Irani. 

Mmet  <if  Ynidii 

Ton- 
Rage 

Enctnch 

Hone 

luy                ,  > 

s 

ox 

two  oraiwn 

44 

1 

Q 

I  Ron 

I'yiie         •  • 

1 

in 

1 

LJnion         •      •  • 

2f; 

1 
1 

1  QC* 
1  o  i_: 

L^nicm          .  . 

iO 

Union,  double  (efty*boo4 

1  lilt. 

« 

1821 

Venus       •  • 

263 

S 

60 

^'elocity          ,  « 

1 50 

S 

♦0 

Victory  , 

160 

s 

40| 

Waterloo 

90 

1 

2HJ 

s 

YoflnMirwiMB  • 

sod 

The  Soho,  the  largest  vessel  in  this  list,  iiulicd  the 
largest  steatn-veKtci  yet  built  in  Eurttpe,  was  iauuch- 
eti  in  July  1823,  intended  to  ply  between  Leith  and 
London,  a  distance  of  about  460  miles.  She  is  im- 
plied by  two  enginca  of  60  horse  power  each  j  bcr 
lesgth  of  deck  is  ItiS  feet  %  hnadth  27;  dnth  of  iwld 
16  reet,  10  incfies;  burden  510  tons.  Her  Mcoot- 
iTTOilationt  are  rx[t.nsive,  having  space  for  llSbcdib 
Tile  lailii'i'  cabin  is  eight  feet  high. 

Til'-  -i  tiii  in,  hoss  tviT,  of  liomewhal  smaller  dimen- 
sioiw  than  the  American  tteam-boat,  Uic  Chancellor 
Livingston,  plying  on  the  Hudson  river  between  New 
York  aad  Albmy,  conatrucicd  by  Mr  Pulton.  The  fol- 
ievingareeoiBeparlieulars  respecting  thbfeiMl.  Her 
keel  to  IM  feet  long;  dedtlfiS:  S8  broad;  burden  5M 
torn;  drtft  of  water  eboutseveo  feet  three  inches;  prin- 
cipal Gtbia  54-  feet  long,  7  high  ;  ladies'  cabin,  above 
tha  other,  S6  lonff,  with  closets;  forward  cabin  30 
long,  7  high.    I'trmanent  fcleepinp-birtlis,  in  princi- 
pel  cabin,  38 ;  in  ladies'  cabin,  21 ;  in  fore  cabin.  66 ; 
in  capiein*ecebin  on  deok^S;  eogineers' and  pilou'. 
Si  ni«castle,  6  ;  finMMMi  ««obb  Ae^  6i  total, 
1S5.  Her  engine  i* of  7tf  bone  power;  dwowter 
of  ^iinder  40  inches,  length  five  feet ;  piston  rod, 
feet;  stroke,  five  feet;  boiler,  28  feet  long, 
12  broad,  with  t  ^  i  runnels:  paddlc-uhcclii,  17  feet 
diameter;  paddle-boards  five  feet,  ten  inches  long, 
with  two  fly-wheels,  cad)  1 1  feet  dianieter,  connect- 
ed by  pinions  to  the  cr^k  wheel.    The  niadiinery 
rises  4}  feet  above  the  deck.    Average  rate  of  sailing 
•Igbt  ttdoiie4iair to eifhtaodlbree-foarllM miles  an 
hour.  With  a  atrong  wiml  and  tide  fai  her  Ikvour, 
she  has  made  twelve; but  with  a  Ktrmig  wind  and  tide, 
against  her,  not  more  than  six  miles  per  hour.  The 
hands  employed  uii  board  are — 1SiaarlnRfl«  ItOOOfci^ 
waiters,  stcwardit,  &c.; — in  all  24. 

This  vessel,  however,  is  still  much  surpsssed  in  size 
by  the  Lad^  Sherbrooke,  of  787  tons,  and  CO  horse 
power  I  being  tho  fawgest  of  eight  which  ply  oa 
the  river  St  LawfCMe.  Thiagitei  IS  ton*  for  each 
horse  power,  whemM  hi  the  Soho  Ibe  sanae  burthen 
fiTj?  firrt  ij  limes  as  much  action  applied  to  it.  The 
Anicrii.  3n  neara-veiwels,  tbouch  fast  sailers,  arc  thus 
impelliii  by  coinparalifaiy  iBHlarailgteeithttk  ihoM 
built  in  this  country. 
It  appears  from  the  Rfport  ^  the  SeUct  Conmklee 
Ag  Hmm  ^  Btjtnmoatn^,  tot  aeaaioB 
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(erry-boets.  But  iincc  tTnat  tinii?  ihry  lia^e  incrcaatJ 
so  rapidly,  that  there  are  now  (1823)  about  SOU. 

The  following  are  the  names  of  S5  vessels,  aad 
their  tonnage,  plying  on  the  Mississippi  and  iu  triba* 
tary  rivers  alone,  viz.  Alabama,  SOO  tons;  BiAk^ 
300 :  Cedar  Branch,  250 ;  Cincinnati,  120 ;  Coostt- 
ttition,  75 ;  Eagle,  70 ;  Etna,  39O ;  Exchange,  200; 
Experiment,  40  ;  Frankfort.  :J5!0;  General  Jackson, 
200;  General  Tike,  '250;  Governor  Shelby,  120; 
Ilarnot,  40;  Hecla,  70;  Henderson^  85;  Independ- 
ence, SOO ;  James  Monroe,  yo;  James  lioss,  320; 
Johnston,  80;  Kentucky,  80;  Louisiana.  54  ;  lladi. 
son,  200;  Maysville,  150;  Napoleoo,  SSS;  Obio^449i 
Paragon,  400;  Uifleman,S50;  Rtlfaig  States,  150 1 
StLottia»aSO;  Tamerlane,  920;  Vesta,  100 ;  ^'(•f  u- 
viae,  S90;  Vol«ano,  250;  WashiugtoD,  400  ;—n.  all 
7259  lom. 

Belonging  to  »otnc  of  the  State*,  there  are  sfeani 
frigates  and  ships  of  war  carrying  guuf,  some  of 
them  100  pouodera.  These  vestels  ore  1 J  feet  tbiek 
in  the  sides,  of  alternate  layers  of  oak  and  QOek|''aia 
so  constructed,  that  tbej  can  ^ject  boiliag  waMr  oa 
their  eneinie* ;  and  there  at*  eaaoa  af  riiifmoi  aad 
pikca  which  pr<!)e6t  from  thairaMea,  aad  diair  back 
agam  every  fineen  seconds. 

Thr  Si  ,  jnr^  tli,  o!"  :!50  ton?,  was  the  first  steam- 
vessel  ihdi  ttcmatd  lIjc  Atlantic.  Shfs  arrived  at 
Liverpool  'iOih  Juno  I8I9,  in  21  days  from  land 
to  land ;  IH  of  which  her  engine  was  going;  bar 
daily  consumption  of  coal  was  about  10  tons,  so  dM 
aiie  must  have  had  at  least  200  on  board,  leaving 
IfOlbr  the  weight  of  engine  and  cargo.  Her  paddles 
were  oecaatonaily  taken  off,  when  she  sailed  h  ,  ^vinJ 
and  the  whole  of  the  paddle-wheels  were  cii|)abic  c  f 
being  taken  to  pieces  and  iiii]i;iL(I,  m  <  i-l  of  bj.! 
weather.  As  tlie  distsnce  is  not  much  ehort  of  4000 
miles,  she  must  have  averaged  nearly  200  joer  day. 

By  far  tlie  grealeiit  number  of  steam-vessela  use  lav 
pressure  engines.    A  larger  proportion  of  Ahieriaui 
vessels  have  high  presaareeagines  than  in  this  country. 
High  pressure  engiaca  am  wrou^t  with  steam  of 
a  great  variety  of  strengths,  from  30  to  I60  lbs.  per 
square  inch.    Some  engineers  aa»crt,  that  it  is 
ble  of  being  used  at  lOOo  lbs.    The  steam  is  itot 
condensed,  but,  after  having  acted  on  the  pittoat  ■ 
allontd  to  blow  off  into  the  air.  ThedtooMlaref  tbdr 
steam  cylinders  may  be  madeof  aavtiaapropottiaB> 
ed  to  the  strength  of  the  steam  uaed.  Tbes,  whea  it 
ia  160  IbOi,  tha  area  of  tha  i^Uader  may  be  only  a 
sixteenth  part  of  the  area  of  one  using  stcato  of  10 
lbs.;  CPnncqucntlv,  n  five  inch  cvlindtr  urought 
with  such  strong  steam  will  be  equal  in  power  to  a 
2C  inch  cylinder  wrought  with  such  weak  m 
High  pressure  engines  require  neither  air-pump^ 
ductor,  nor  the  parts  tbereuiih  connected;  ai 
the  volanM  of  steam  used  i*  m  piapaitioq*  thair 
bailem  mn^  aoasequently  ba  macb  tmallcr.  Hence 
these  antmaa  occimjr  ioa  room  ani!  t onnaLe,  and 
require  somewhat  less  fuel;  but  the  n&k  of  cx- 
ploiiion  is  considerable.    Were  it  otherwise,  they 
would  be  very  valuable  at  sea,  because  their  power' 
can  be  incrrafedon  emergencies,  by  mtnif  ktcrmMiag 
the  fire,  whereoa  the  power  of  condmmg  aaglms  ia 
much  more  circumscribed,  and  conlinad-iadMiraiV 
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It  is  remarkable  that,  after  the  first  •occeetful 
trial,  very  UttJe  imprarement  Imh  been  made  ia  tiM 
^^J^^l  coottnictioo  of  (tcam^veaiela.   Experience  bat  odf 
•TAfeAMi  fiaad  Om  anilaU*  pnpMtiaaa  of  iba  amndpaiti. 

Maeb,  hoswar,  atill  nraaiM  to  be  dene.  The  great 
ohjcrrs  wanted  are  to  increst'.c  the  pi-)wrr  of  the  en- 
gine ;  to  avoid  the  waMe  of  torct:  in  itie  plav  of  the 
paddlce  ;  and  rfnilcr  ll>rir  Mtitiiiti  morr  cfjuablc. 
Nottritbitaading  the  number  and  variety  of  steam- 
ei^;iiMa  which  have  been  erected  in  this  island,  it  is 
Uuijr  surprising  that  some  of  the  OKMt  iaportaot 
poinu  of  theory  should  be  left  uapirtiMa  and  eubieot 
to  dispate.  We  lum  neitlMr  aiecfiained  eiectlj  the 
density  of  ttCMl  ftnaad  under  dUerent  pressom, 
nor  the  quantity  of  heat  absorbed  in  It*  r>riiiLiii  in. 
Mont  of  the  conclusions  of  tnginecrs  are  drawji  ra- 
tluT  f"ri>m  aiinlci;:;,'  than  iVoni  tacit  ;  and  a  new  (et  of 
experimentji  on  steam,  conducted  wiili  scrupulotts  at* 
tention,  and  cm  a  comprehensiTe  plan,  are  much  want* 
ed  at  puioot  to  gaide  all  omr  pcaetieet  opertUoos.  It 
sNeH  pniDiMe  um  lac  auist  eosDoeBoat  eegniBi^  on 
the  whole,  are  those  which  work  t:ndcr  a  high  steam 
prcasure,  though  the  atalaaent.'i  giren  by  different  au> 
thori  I  aiici  t  b«  easily  reconciled.  The  vapour  of  other 
floids  has  toroetimes  been  proposed  instead  of  the 
steam  from  water.  It  would  be  an  important  object 
gained,  if  the  sane  elastic  force  could  be  created 
«flb  leas  expence  of  heat.  The  pH>d%ifflW  eon* 
W|iiioe  ef  amk  hj  ii»  beilen  pravea  e  gicat  hh*. 
dtmioe  to  the  exMaaleB  of  iieaaNiiaivi|(ttio&  Tin 
store  of  this  pooderom  species  of  fuel  required  for 
Ihe  supply  of  the  enfioe  in  a  distant  voyage,  would 


nrrnpr  tfrn  Trholp  tonrap^e  even  of  e  Jsrge  fcsif  l.  ?trim. 
Tl>e  Itap  il,  ui   1,1)  t.-iiB  burden,  and  CO  horfe 
power,  requiri  1  ut  arJy  i\  t,nr,  of  coaU every  two  hourf, 
and  could  not  therefore  continue  at  sea  above  eleven  — 
days ;  and  we  have  «e«n  that  the  Savannah,  which  Vm^<^,/ 
crossed  the  Atlaniki  ceoMwed  ton  loiia.  oC  ceele 
every  day,  or  SIO  toea  dw^  ihe  peiwge  ef  SI  - 
dsy%  leevMto  oafy  140  of  aurplua  touiaga  Ualato 
•eme  great  ffltoorery,  indeed,  be  made  on  the  i 
cerri  ition  of  hi  ar,  we  shall  never  dispatch 
packi'U  directly  to  the  East  or  West  ladies. 

The  form  and  disposition  of  the  paddles  might 
certainly  be  improved.    Tbcw  aeldom  strike  the 
water  in  the  risht  direction*  Dot  q)lai'>  it  about, 
and  leave  it  to  anpede  the  projpeas  of  the  v( 
An  irraaalar  onpleaMnl  aaoiioB  b  bence 


prodoeed, 

and  mnek  foroetheNbj  lost,  With  a  strong  side- 
wind likewise,  the  larboard  paddles  are  deeply  inw 

mcrsed  In  the  Hutcr.  while  the  opposite  ooea  are 
nearly  gugpendcJ  la  tlie  air,  and  Bi  iirccly  act  at  all; 
!hi:  tu  cM  .•■,;iry  rnnsequence  if,  thiit,  ir  such  circunl* 

Stances,  the  tteam-v^sel  describes  a  winding  path, 
and  becomes  unmanageable  by  the  helm.  Is  it  net 
possible  to  apply  the  inasediate  power  of  steam  to  pro* 

Eel  vemela  wdnent  dividing  and  diminishing  iu  action 
y  the  intervention  of  a  train  of  cranks  andpeddleef 
Steam-navigation,  though  still  limited  in  Its  opera- 
tion, u  a  splendid  triumph  of  ingenuity,  nnj  consti- 
tatet  an  epoch  in  the  history  of  the  mechanical  am. 
It  liai  opened  a  most  bencHcial  internal  commerce 
in  the  va-it  region*  of  America;  it  has  wonderfully 
fteilitated  the  communication  between  the  different 
parte  ef  finrepet  wd  maltiplyiiw  the  friendly 
wtcrooune  ef  nen  in  all  conntriMi  ttWe  etaantially 
contributed  to  diffuse  knowledge,  to  soften  preju* 
dices,  and  to  quidten  the  efforts  of  general  industry,* 


jtteel-Pkts  STBEL,  Emobavimo  upok.  At  the  firat  dla« 
Kafiastm'  covery  of  the  Art  of  Printing  frmn  engraved  netali^ 
experiments  would  mott  probably  be  made  wkb  • 
view  of  aacerteining  the  fittest  metal  for  the  mf- 
pose;  indeod  it  ie  nown,  that  copper,  tin,  and  sfl> 
ver,  were  employed  bv  the  early  anii>t< ;  and  there 
are  some  prints,  by  Ahiert  Durer,  which  are  consi- 
durvil  tiJ  bu  ImprtiMons  irom  platCS  cnt'ravtil  or 
etched  oo  steel.  In  the  colleciioa  of  Albert  Durer's 
prinlib  in  the  British  Museum,  there  are  five  of  these 
fliait^  die  chief  of  which  are.  Christ  m  the  GordeHf 
m  pririt  6  iiMsbea  by  8^  inches,  dated  1515;  the 
Ladg  and  the  MonUer,  12  inches  by  8|  inchaSj 
dated  1516;  end  the  Caitnen,  IS^  inches  by  8} 
.indtos,  dated  1518. 

But,  for  the  usual  purposes  af  engraving^  copper 
has  some  advantages  which  have  led  to  its  being 
neariy  always  emplovod  In  preforenct!  to  other 
.  netau;  and  in  one  uutaace  only  Imve  we  found 
lhalitiiri  piatowMBiedfor  engtuiag  npea  in  due 


country,  before  the  late  attempts  to  prevent  the 
forgery  of  bank-notes.   The  plate  we  allude  to  it  « 
the  "  Ct*ii»K  <^  the  Star  Chamber,"  in  the  ZVpe* 
er^pUiea/  I&utraliaiu  ^  Watmiuter,  angMfCdThf 
Mr  J.  T.  Smith,  In  180& 

The  great  expense  of  renewing  plates  ibr  bank* 
note*,  when  any  superior  engraving  is  introduced, 
f  ir  rendering  imitation  difficult,  guggeited  the  idea 
of  employing  a  Itarder  material  than  copper  to  en- 
grave upon.  Steel  plate  was  tried,  and  found  capa* 
ble  of  affording  froei  SO  to  30  times  the  number  oC 
ImprMiiniiii  that  could  ho  obtained  from  a  plato  of 
copper;  while  it  «M  not  much  num  diliealt  to 
engrave  upon.  The  adventage  to  be  derived  Aon 
employing  steel  was  first  mxdc  public,  in  this 
country,  in  1818,  b_y  tht:  inquiry  respecting  the 
prevention  of  forgery,  instituted  by  the  Society  for 
the  Eucmtragtment  of  Arts,  &c  in  London ;  nhea 
a  specimen  of  engraving  on  soft  steel  was  presented 
10  the  Sodolj  Iqr  tte  lato  Mr  Charlea  Wamai  and 
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iMcd-En.  it  appoared,  fto«  evidence  coUcctc !  hy  ihe  Com* 
gwviqs-  mjttee,  that  notes,  with  ornamental  burdtis,  printed 
from  steel  platca,  were  then  in  use,  in  Am  t:i  n 
Soon  after  this  period,  Mesiirs  Perkins  and  I'airoian, 
ftem  AnstieBf  ia  conjunction  with  Mr  Heath,  an 
oniDtnt  engraver  of  London,  formed  un  cstAbUsli* 
ment  far  printing  noCM,  and  other  engravings,  from 
steel  blocks. 

The  methods  of  engraving  on  steel,  adopted  by 
Warren  and  Others,  were  similar  to  those  employed 
in  engraving  on  copper  •  differing  only  so  far  as  was 
necessary  on  account  of  the  nature  of  the  material, 
and  the  proems  of  hardening  the  [jlates.  In  addi« 
ItOD  to  tbelfc  methods,  Perkins,  Fairman,  and  HeaAt 

Kin  M  acehaiiieai  praecai  for  incrgasing  the  num- 
of  iinpfwrioni.  They  fint  tnako  the  engraving 
on  a  thick  plate  of  soft  ^ti  cl ;  the  plate  is  then  hard- 
ened, and  the  impression  i?  transferred,  in  a  spring 
press,  to  the  surface  of  a  soft  steel  cylinder,  by  roll- 
ing the  cylinder  repeatedly  to  and  fro  on  the  en- 
graved plate,  under  a  very  considerable  pressure. 
The  uaufer  thus  obtained  U  in  relief,  and  the  cy- 
linder beiog  haydoiMtl,  it  it  made,  bj  tbe  aanio 
aprinf  jmMi  to  npM  M  maoy  impressiom  at  nutj 
M  desired  oA  aoft  iteel,  or  on  copper  platce,  tar  the 
purpose  of  printing  from.  They  usually  impress 
steel  blocks,  each  of  which  will  atfurd  several  liiou- 
tand  imprc^ions,  and  when  the  cylinder  becomes 
worn  by  transferring,  a  new  one  may  be  impressed 
from  (he  original  engraving;  and,  consequently,  an 
inconceivable  number  of  prints  may  be  obtained 
from  one  original  plate. 

It  oogiit,  however,  to  be  nmarhedy  tluit  m  en- 
graving cannot  be  tranaferred  from  ated  to  Meet 
without  injury  ;  and  that  the  injury  will  be  greater 
in  proportion  to  the  spirit,  fret  dom,  and  delieucv  of 
lliL'  work.  Indeed,  where  en^jravings  are  ii  bo  c  i 
sidered  as  works  of  art,  it  will  always  be  preferable 
to  engrave  or  etch  on  tempered  steel,  and  print 
from  it  without  hardening.  A  aiiffident  quantity  of 
impressions  may  thus  be  obti^wdt  and  of  c  aaperior 
'  Itind  :  because  steel  being  more  compact  and  hard 
tlian  copper,  it  requires  less  labour  to  clean  off  the 
•Upcrfluous  ink,  and  it  U,  consequently,  lefs  worn 
by  this  part  of  the  process.*  JJjt  the  pouer  of 
traii'-ferring  Is  of  grent  value  in  all  cases  where  a 
great  nuiuber  of  impressions  is  the  chief  object  de- 
sired ;  as  in  uotca,  pwtes  for  school>boolEa,  onuuoen- 
tal  borders  for  pottery,  labalib 

In  preparing  steel  plates.  Ibr  either  engniTing  or 
etchine,  the  surface  should  be  well  polished,  so  as 
to  render  it  compact,  of  an  equable  degree  of  hard- 
ness, and  perfectly  smooth.  The  same  tools  are 
used  as  for  copper,  b'Jt  ihcy  should  be  of  the  kind 
of  steel  which  is  endowed  with  the  greatest  degree 
of  hardiic-^  and  toughness.  When  a  plate  is  to  be 
etched,  the  point  which  remores  tbe  varnish  should 
be  aufficientiv  bard  to  peoetntte  the  polish  on  the 
Mvface  of  toe  plate;  the  «M  wili  then  bile uofii 
ftedj  aad  to  a  gteMer  deptb,  wiAoat  qmwltas  ao 
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af  tn  pri^.:l'.irp  a  hrrr\i  nn  l  shallow  line.  A  point  of  BtacUa. 
diamond  li,  we  believe,  sometimes  employed,  parti-  P*** 
cularly  where  the  lines  are  drawn  with  the  ruling 
machine,  invented  by  .Mr  Wilson  Lowry,  tbe  found- 
er of  a  new  school  of  engrarnig^  which  has  beea 
of  iofinite  ate  ia  diAuinf  eenect  taata  ia  ai«lii* 
ttetoia  and  aoaad  hiowMge  ia  awelMBlei.  Tha 
same  ingenious  artist  observed,  in  the  Brat  etchings 
on  steel,  that  the  lines  were  broad  without  depth; 
and,  in  consequence,  tried  to  find  a  menstruum  timt 
would  answer  the  purpose  belter  than  the  conimoo 
acids;  in  this  lie  pert'ectly  succeeded,  and  was  en- 
abled to  bite  tbe  hues  deep,  and  yet  preserve  the 
dcabed  degree  of  fineness.  This  discoveiy  Jm 
wdaeqaaatly  diepoaed  of  to  Jdr  Heath:  tbe  exact 
nativa  of  the  proeew  we  Iwvo  aot  beea  abte  to  at- 


certam. 

Of  the  common  acids,  dilated  muriatie  acid  aema 
to  answer  best,  but  ditaiad  abfic  acid  ptodaoaa 

nearly  the  same  effect. 

When  the  plate  is  not  to  be  hardened  afWr  being 
engraved,  one  of  a  ^ring  temper  may  be  eaiploycd ; 
and  if  etching  only  u  to  be  done  on  the  plate>  tUa 
ateel  of  a  buder  temper  might  he  oara ;  iiat  the. 
bardneaa  moat  net  be  greater  than  will  admit  of  iu 
being  scratched  by  the  ir.  tiMc  ;iD-nt;  otherwise  a 
fine  hne  cannot  be  pruauctJil  ul  the  iieccsiiary 
depth. 

When  the  grarer  is  to  be  much  employed  on  a 
plate,  it  should  be  annealed  (see  Akmbalino  in 
tllia  Sutmlemenl),  in  order  to  render  it  uniformly 
aaft,  The  plate,  after  being  en|raved,  may  be  har<^ 
ana4  most  cffcctualij,  .and  with  the  least  injury 
to  Ae  engraving,  or  rittc  of  warping  the  plate,  by 
heating  it  in  a  hh'mT.:  ti.i'Ji,  and  quenching  i 'ic  '.v!m,:iU» 
in  u  coi)!ii]|^'  A  ImiIi  uI' the  fusible  allo^-  ui  lo.id, 

t;ii,  :::.a  uiiith  Dr  Wollastoo  propcsicis  U'T 

hardening  delicate  siccl-wurk,  will,  perhaps,  answer 
bettex  than  any  other.  (See  Cutlbry,  p.  457,  VoL 
III.  of  this  Sup^ement')  It  will  alw^ya  be  an  ad- 
vantage to  employ  a  perfectly  flald  modinm  lor 
cooling ;  and  we  have  reason  to  oonelnda^  frOBi  some 
hasty  experiments,  that  water  heated  to  its  boiling 
point  is  better  than  cold  water  for  cooling  sled: 
the  cjuick  abstraction  of  heat,  by  converting  water 
into  steam,  seems  to  have  more  effect  than  the  OMPa 
cooling  power  of  a  large  body  of  cold  water. 

irplatesarenot  to  be  transnerrcd»tberaiiaeiaadli»> 
advantage  in  employing  thick  onea;  aad  moiv  aaped* 
ally  in  caaet  where  ao  aketation  may  be  aeceMafj,  or 
a  mistake  is  to  be  rectified.  Tn  a  thin  steel  plate  it  is 
as  easy  to  rectify  an  error  as  in  copper  ;  but  in  a 
thick  one  it  is  a  troublesome  process. 

Mezxotinto  engraving  on  steel  is  also  found  to 
answer  equally  as  well  as  the  other  kinds ;  some  very 
fine  prinu  have  lately  been  done  in  this  manner; 
and  the  great  number  of  impressions  a  steel  plate' 
aflbrds»  will  came  this  beautilui  sty  to  of  engratriag  to 
be  mmf^nmitty  odtivaied. 
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iwd-En*  more  ettily  prepaml  for  Migrgriog  upon;  in  ita 
O*"!"*   loftncw,  which  renders  it  leM  dilEeult  to  ei^t»M ; 
^MteLhirai       '°  degree  of  Gtve  BOCemfy  U>  pvotMt 

the  plate  from  injury,  wheamr  It  it  BOt  neccaaaty  to 

'  p-i  I  .  t  oni  c  the  whole  number  of  ioiprcisions  the 
piai^  will  afford.  Now,  it  will  always  be  difTicult  to 
preserve  steel  jilatf).  ividioiit  more  carc  and  aticnlion 
than  can  at  all  times  be  ensured  ;  henw,  each  mt-lal 
has  ila  peculiar  excellence;  steel  for  supply  of  a 
npid  wd  cxteoaive  deiaaad;  copper  for  Ute  alow 
mi  Ngnbr  progrcv  of  works  on  tho  acleiices  and 


A>  printing  from  engraved  ftool  tt  BOir  much  med 

as  a  means  of  preventing  forgery,  we  shall  dote  dlil 
crticle  with  a  few  remarks  on  that  subject.  It  ap< 
pears  to  u»,  that  tlicrr  jlumUl  be  nalhitig  complex 
tn  the  figures  ttiat  are  Fclected  for  the  engraving; 
their  excellence  sliould  consi-it  in  the  perfect  evcn- 
Qcaa  and  parallelism  of  lines,  whctlier  straight  or 
dtnred ;  but  curved  line'  of  difficult  kiada  should 
be  prefcmd*  Mury  cffoaainga  leader  a  pattern  io>, 
firkato  and  oonfbteo :  they  dkrtnct  the  attentioa  and' 
dazzle  the  sight.  Wavy  pattenw«  with  acattercd 
lights,  have  the  same  effect.  In  auch  cafes  it  b 
difficult  to  compare  or«  f[iccinien  another; 
and  a  gpncrn!  imitation  is  not  ly  detected. 
It  will  be  desirable  to  unite  the  work  of  nn  artist  to 
that  of  u  mechanical  ciT^ravcr;  and  in  such  cases 
the  subject  s^hould  be  ^^t  sufficient  size  to  allow  of 
its  beiag  diatiactly  made  outj  became  U  will  in- 
 1  tbe  dincnlty  of  initaliOD.   Where  the  cbcti* 


lotion  of  notes  U  limited,  eood  engraving  on  the 
note  will  bo  an  efiectual  cneclc  upon  for^c-y ;  but 
tlic  note*  of  different  banks  shou'd  be  made  as  dis- 
tinct as  possible,  instead  of  tlj(r  same  work  being  in- 
troduced in  different  notes,  may  easily  be  done 
with  ateel  cylinders.  Where  a  whole  empire  is  serv- 
ed witb  one  kind  of  notes,  the  tcm|)tation  to  htffi 
ii  10  mat  that  it  cannot  perbapa  be  altogether  pre- 
sented; and,  tberefote,  wnileever^  proper  cxpeotent 
ahould  be  used  to  increase  the  difficulty  of  for^'cry, 
no  apparent  difficulty  of  copying  should  render  bank- 
ers and  others  ^cm  on  tlieir  guard  against  it. 

See  lirpffrt  of  the  CunimilU-e  of  the  Sociely  nf  Arlt, 
S(C.  on  the  Mode  of'  I'rf.c'iilinL'  the  Forger;/  of  Ban  i- 
Aofw,  8vo.  Londrm,  ISI;).  F.dinburgft  I'hUosophi' 
ad  Journal,  Vol.  III.  p.  1  H).  (ii.  ii.  ii.) 

STEREOTYPE  PRINTING.  See  the  ArUcle 
Fanrnwo  in  this  Supplement. 
<«tiMiion       STIRLINGSHIKH,  a  county  in  Scotland,  aU 
•odBoiaad-  tuated  between  55"  55',  and  56"  17'  north  latitude, 
■ai^  and  between  3'  17',  and  4-    Kt'  weit  langitude,  on 

the  isthmus  between  the  I'ritlis  of  IVirtli  am!  t  Iv  lc, 
It  has  the  counties  of  Perth  and  Cl  icknuinnan  ci:  tiie 
north,  the  Frith  of  Forth  and  LinliiiiROwshirc  on 
tbe  9Utf  lianafkahire  on  the  aoutii,  and  Uunbartoo* 
Ahe  Ob  Iba  aonth-weat  and  west;  and,  eztendins 
ftdm  19  to  17  nilei  fl«m  north  to  tootb,  and  about 
■^f0g^  S5  from  west  to  east,  contains  645  square  miles,  or 
413,800  English  acrc^  ;  divided  into  21  entire  pa- 
rishes, with  portions  of  other  four,  whieh  partly  be- 
long to  the  adjoining  counties.  T!u;  river  and 
Frith  of  Forth  ia,  for  the  most  part,  the  boundary 
an  the  north,  though  one  entire  parish,  and  parts  of 
eiUior  two  ate  ad  IM  aortb  tide  of  that  rifsr  i  OD  tbe 
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wett  it  includes  part  of  LochlomOod,  and  a  oanow 
aeck  nma  out  on  the  north-west,  die  eaat  aide  of 
whieh  loucbea  Loch  KattiaOb  Like  many  other  of 
the  Scottish  coantief.  It  b  of  a  very  irregular  form, 

?M  ntont  of  its  outline  h  \\  c!!  defir.ed.  1'i  s.ides  the 
orth  on  the  north  and  noriij-eaai,  ihv  Avon  marks 
il-  Mi  irution  from  Linlithgowshire,  on  the  cast  and 
noftli-cu»t;  the  Kelvin  flows  along  a  great  part  of 
the  southern  boundary ;  and  the  Eodric,  before  en- 
tering Lochlomrrii!.  divides  it  for  some  distance 
from  Dunbarton  Jlix  l  a  the  west. 

About  twMhirda  of  Stirlingshire  consist  of  hiUsSaiAM 
unfit  for  cultivation, bat  alR>ri!t]ig  good  poaturagefbr 
■beep;  being  chiefly  covered  with  green  herbage, 
though aoroctimes  intermixed  with  heath.  The  princi- 
pal tract  of  this  description,  cr.llcd  the  Lcnno*  Hills, 
runs  acrp?!!  the  county,  from  Dunbartonshire  on  tbe 
w  est,  to  tlie  town  of  .Stirling  on  the  north,  but  it  sel- 
dom prcifcnU  an  elevation  of  more  than  1.500  feet. 
In  other  qunrtcrm,  however,  the  elevation  is  greater; 
Beoionioiul,  on  the  north-wett,  on  the  banks  m  LOcb> 
loauHid,  being  S86S  feet  high ;  and  Bendocb,  in  the 
pariah  of  Alva,  on  the  north  side  of  the  Forth,  up- 
wardaof  2400  foet.  On  the  north,  and  still  more  on 
the  ea.'>t  of  the  l.tnnox  MilU,  the  country  is  low  ;lhe 
summit  level  of  the  lorth  and  Clyde  Canal,  which 
pav-(>  (lirough  the  Fouth-castcrn  side,  being  only 
about  U)2  feet  above  the  i'ca,  and  much  of  the  bnd 
along  the  Forth  is  a  very  rich  plain,  only  a  few  foet 
h^her  than  the  water.  Towarda  the  weatern  and 
southern  extremities  the  surface  is  more  varied,  prw- 
sentlng  tracts  of  heath,  mnss,  and  sreen  pastures,  in- 
termixed with  cultivated  land;  the  latter  confined, 
for  the  most  part,  to  the  banks  of  the  ttreams. 

Stirling«ihirc  has  every  variety  of  soil  c<jrnmnr.  in  Sod. 
Scotl.md ;  but  that  for  which  it  is  chiefly  dii^linguish- 
cd  in  this  respect  is  the  nlluvini  or  carse  laed  on  the 
Forth ;  which  is  computed  to  extend  to  about  40,000 
English  acre*  witiiin  tliis  county,  and  twice  as  much 
more  in  tbe  adjoining  cotmties  of  Perth,  Claeknn* 
nnn,  and  Lit^lithgow,  or,  in  all,  to  about  200  square 
miles ;  certainly  by  far  the  richest  tract  in  Scotland. 
It  Ci);i  i  tj  of  the  liM'  t  [Kirtir  le.s  of  earth,  without 
stiiius  ;  in  point  of  Ifiabihiy  approaching  to  thccha- 
r  u  ru  i  f  loam  ;  in  some  places  .^0  feel  deep,  and  set 
doui  more  than  2."  feetabove  the  level  of  the  sea  athigh 
water;  nnd  contains  beds  of  shells,  raos«,  and  clay 
marl.  In  one  instance,  at  the  depth  of  19  feel, 
there  have  been  found  in  a  stiatuw  of  moaa  tbeioola 
of  large  trees,  deer's  horns,  and  bones,  wbSe  the  ait- 
perior  .strata  were  composed  entirely  of  fine  earth. 

Coal,  limestone,  ironstone,  and  s.i:,dstonc,  abound  ^flai 
in  this  County.  Coal  hnn  not  been  found  tu  tbe  north 
and  west  of  ihc  Lennox  Ililfj,  but  pri  vnil.s  very  gv- 
nerally  alon^;  their  southern  base,  from  Baldemock  on 
the  «-i<:t  to  Denny  -.mii  .St  Nioian'a  00  the  cast ;  and 
generally  thrnugliout  all  the  eastern  quarter,  on  both 
rides  of  the  Forth  and  Clyde  CaaaL  1^  meant  of  the 
Union  Canal  carried  from  the  city  of  Edinburgh  to  the 
Forth  and  Clyde  near  Falkirk  (sec  EDiKBtraonsaiBC 
in  tbii  }^:ip::'fr!:fn!),  tliefc  extensive  coal-ficlds  have 
bf  i n  ri  r.dtTLd  (if  I'a-y  aeei  :--  to  tlie  metropolis,  which 
already  receives  lar_'e  .';up;^ili<j.=^  of  coal  from  that 
quarter  at  little  more  than  two-tlilrds  of  the  price 
wfaicb  th«  inhaUtaBM  formerly  paid  f»  tUi 
4a 
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ktuj  Btticl«i  LImeMOM  aboonila  Ja  th«  Mine  qdir- 
ten  with  tlie  coal,  tmi  Tti  many  initiocct  there  ii  om 

itratum  or  it  abovi.',  and  another  boiow  the  C0«1,  the 
former  always  of  the  bcsi  ijuality.    Sandstone  aho 
frequently  acconipantc*  boll),  though  it  is  found  in 
Other  paru.    At  Kilsyth  there  is  a  quarry  of  white 
'itODe,  which  takes  q  fine  poiitli,  and  i:as  hctn 
I  Ulcd  in  ornarDcQtal  work.  Iron»toiiL-  is  in  great 
throughout  the  coal  district,  and  is 
wKMidbt  in  Mvew  pfauxs  te'a  eoMidenble  extent, 
drie^fer  the  ow  oTtlie  Chrron  «erki.  It  ia  elao 
found  in  the  parish  of  Kilsydi,  in  balls  from  a  qiier> 
tcr  of  an  inch  to  a  foot  in  diniiittcr,  which  are  richer 
in  niLtil  than  the  conmioa  stone.    Copper  has  n.nt 
i>e£n  discovered  in  veins  so  rich  as  to  cncouragi.'  their 
working,  thouj;h  minis  were  formerly  opened  at  one 
or  two  places.  ViMa»  of  silver  were  diacovered,  about 
•istv  years  age^.b  die  parishes  ef  Lo^  lod  AIM, 
00  the  northMB  extremity  of  the  county*  fnd  for  b 
fhw  weeki  the  working  was  very  succeaaful,  but  waa 
•oon  absndnncd.    Cobalt  was  found  in  the  same 
quarter.    There  are  indications  of  other  minerals  in 
diftcreiit  parts  of  ilie  county.  ' 
Jlivvrti         Besides  the  Forth,  the  Avon,  the  Kelvin,  and  the 
Endric,  already  mentioned,  which,  though  having 
tlieir  sources  in  Stirlin^^shirc,  soon  cease  to  belong  to 
it  exclusively,  flowing  for  the  roost  part  on  its  bound* 
■riei^  this  diairict  ia  wvU  aupplied  with  other  itreaniB^ 
TU  FttA.  *Mch  tmvene  its  nterwr.  The  Forth,  howerer,  ia 
by  far  the  most  importnnt.   It  rl-^iCs  fi  om  a  spring  on 
the  norllicrn  side,  and  near  the  summit  of  Oculo- 
■  tnond ,  after  a  course  of  eiglil  or  ten  tnilcr,  under  the 
name  of  the  Water  of  Duciiray,  it  passes  into  Perth- 
ahire,  where  it  is  called  Avendow,  or  Black  llivcr ; 
and  aooD  after,  on  returning  to  the  borders  of  this 
COUntyt  ohtaiiM  the  name  of  the  Forth.    A  few  miles 
above  StkJing  it  teoatrea  the  Teith,  and  afterwarda 
the  Allan,  frooi  the  north,  and  Bannoekbuni  from 
the  south.    The  tide,  which  How  s  a  little  above  Stir- 
ling, renders  it  navigable  to  tliut  tow  n  for  vessels  cf 
To  tOIU.  Below  Stirling  the  river  winds  i:i  a  rcnmrk- 
able  manner  across  its  valtey,  making  so  iittie  pro- 
gress,  that,  following  its  course  to  Alloa,  the  distance 
ia  about  twentjr  miiea,  while  in  a  direct  line  it  is 
BCaicely  aeren.  Theae  windings  arc  called  the  Links 

'  «f  the  Forth.  Below  Alio*  a  receives  tbe  Deveo 
from  the  north-eaat,  and  aoon  after  eirpanda  into  the 

large  e-ituary  called  the  Frith  of  Fo.  tli,  wfjich  washes 
tlie  north-eastern  aide  of  the  county  till  it  meets 
« ith  Linlithgowshire,  a  little  to  the  south  of  Grange- 
mouth. Next  in  importance,  and  the  only  other 
otrcao]  worthy  of  particular  notice,  i«  tbe  Carrnn, 
which,  rising  in  tbe  interior,  pursues  an  easterly 
course,  and  joins  the  Frith  of  Forth  at  Grangemouth. 
Jt  is  oavwable  for  vessels  of  SOO  tons,  as  far  as  the 
village  or  Cerron  Shoro,  the  shipping  place  of  the 
Carron  Compaoy,  nearly  t'vo  muIls  fro:n  its  Cisn- 
fiuence  nith  the  Forth.  Be^^rJes  I.ocI: I  jaioud,  of 
which  the  greater  part  is  in  Dunbartonshire,  several 
small  pieces  of  water  occur  in  different  parts,  none 
of  them  remarkable.  Salmon  al-c  caught  in  the 
Forth,  and  also  in  Lochlomond,  and,  some  years  ago, 
afforded  a  revenue  of  L.  1200  or  L.  1400,  a  year  to 
the  town  of  Stirling  j  but  they  arc  not  wnr  ao 
MU  as  Ibrmerly. 
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The  valued  rant  of  Stirlingshire  is  1^106^,  St.  SOd&epl^ 
9d.  Scott,  and  the  real  rent  oftbe  lands  and  iMinaes  In  ^ 

was  L. 807,2^.  8s.  8d.  Sterling.    In  181 1,  the^ 
number  of  estates  was  147 ;  of  which  iOfj  were  below' 
L.'jOO  Scots,  and  only  nine  above  L,'20<  >  if\  I'uation, 
thu*  indicating  that  the  landed  property  was  uiuch  di- 
vided ;  and  not  a  fourth  of  the  uholc  was  entailed,  a 
smaller  proportion  than  iti  most  parts  of  Scotland.  The  1 
estates  of  the  Duke  of  Montrose,  Lord  Dundas,  Sir 
Charles  Edmondstone^  and  Mr  Forbea  ef  Caiiendw* 
the  principal  proprietors,  were  then  rented  at  from 
L.  8000  to  L.  li^OOO,  and  several  others  were  n  orth 
from  L.1000  to  L.4000  a  year;  but  the  greater  nuta- 
bcr  were  below  L.  lOOO     .S  imc  of  the  propriclom 
have  increased  the  v.iluc  nl  their  estates  by  means  of 
embankments  on  tlic  Frith  of  Forth.    Several  hun- 
dred acres,  much  of  it  wortli  a  rent  of  L.  5  an  acre, 
have  thus  been  reclaimed  and  brought  into  cultiva> 
tion,  and  a  gceat  deal  note  may  be  gained  in  the 
same  manner.   AH  the  small  proprietoie,  and  most 
of  the  great  onc^  reside  upon  their  estates  ;  and  se- 
veral of  th^  latter  occupy  considerable  fanniof  their 
own,  which  thty  h.ne  itii[)roved,  and  continue  to  ci;l- 
tivate  in  a  vtry  judirious  manner.  There  Is,  accord- 
ingly, a  {.Mcat  nuiiiLier  cf  seats  over  all  the  lower 
parts  of  tile  county.    li«for«  the  Union  between 
England  and  Scotland,  considerable  tracte  wene 
granted  to  tbe  retainers  and  dependent^t  or  tbt 
tenants  of  the  principal  proprietor*  and  thetr  hein 
for  ever;  subject  only  to  the  payment  of  the  rent  of 
tho<ic  times,  which  is  now  very  trifling.    These  are 
called  yeuar.f  or  portionert,  and,  in  some  parislies, 
form  a  pretty  numerous  class.    Their  houses  and 
fields  still  present  a  tolerably  faithful  picture  of  theru* 
ral  economy  of  .Scotland  a  century  and  a  half  ago. 

There  is  a  good  deal  of  both  natural  and  planted  V« 
wood  in  Stirlingshire,  and  much  of  the  former,  ia  the 
state  of  coppice,  has  long  yielded  a  regular  Income 
to  tfic  prop.'ii  ;nr.',  little  if  at  all  inferior  to  llic  ave* 
r.T^t-  rent  cf  the  arable  land.    Of  oak  coppiee  alone 
thecxteiit  i*  ne::r  l  OOOFnglisih  acres,  of  whicli  more 
than  two-thirds  belong  to  the  Duke  of  Montrose, 
growing  near  his  seat  of  Buchanan,  on  the  wciteni 
extremity  of  the  county.  The  Buchanan  wood»  secfll 
to  be  tu)der  very  reguttf  aaoagemcot,  being  divided 
into  twenty-four         or  portions,  of  wbidi  one  is  - 
cut  every  year.    A  ftw  years  ago,  this  produced 
from  L.  I  >  to  L.24-  the  Scots  acre,  after  leaving  a  , 
number  of  rt  jc;  j  a  to  stand  for  timber.    Lvery  acre 
gives  at  a  medium  about  one  ton  and  a  half  of  bark, 
which,  during  the  late  war,  sold  at  L.  IB;  and  the 
».mall  timber  generally  pays  expenses.    Much  af 
the  land  on  wliich  this  wo<xl  grows  is  of  little  va- 
lue Ibr  any  other  pnrpoae}  not  worth  balf-aHSrown an 
acre.   On  the  same  estate,  and  also  in  other  paru  of 
the  county,  extensive  plantations  have  been  made 
witMii  tlie  i:s?t  fifty  years. 

Tile  mountainous  parts  of  Stirlingshire  arc  occu- Liva  Stock, 
pled  wit'i  slieej)  of  t'le  bluck-fuced  or  heath  breed, 
and  the  lower  hiils  by  l^igbiaud  cattle ;  and  there  the 
farms  arc  necessarily  of  considerable  extent.  The 
arable  land,  however,  is  for  the  most  part  divided  into 
emalt  fknns,  e^cially  the  Cane  latidt  oo  die  Forth, 
whavB  tbe  (eoeral  size  does  not  e  x  ceed  50  or  60  acre*. 
The  rauiltn  of  crops,  accordingly,  as  well  as  the  ONfs> 
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^titikg^,  general  roanurement,  i»  mUobi  l,      on  the 

Tay  in  lVitluh!i«,  nr  ia  theljof*erco»J«>«»  of  Scot. 

land.    Yci  very  greai  cro',>s  of  wheat         Dians,  ami 
the  other  kinds  of  grain,  arc  ubtair.stllVonlthii  naturally 
rich  soil,  which  in  many  \wXs  allonls  n  re;it  c)/"  L.  4 
•ltd  upwards  the  EiigliiU  atri;.  I'Ui  bcJitlci  a  money 
vtnl»  it  is  ?iili  not  uocommon  to  exact  poultry,  c:)r- 
riigea,  tec  from  tbe  tenantti  burdens  which*  tbougfa 
•re  noir  almeet  onkaowa  b.tlioae  dia- 
tricts  when?  an  improred  i3nitem  has  mi-Ac  ihc  great- 
est progress.    Tliu  land  on  thff  bnsiks  nt  the  J-"orth  is 
cxceLdiiigly  Avcil  ;ii!:i[)ted  lor  orcliards,  tit'  which 
there  are  a  low,  but  i>r  ncr  ^rrfuL  1  x; tr.t.    'i'hc  i>larnl 
of  Inclimiirrin,  in  Lochloniuiirl,  the  pro])L-rty  oJ  tlie 
Duke  of  iklontrosc,  has  been  ^tiickni  u  jth  l,Jl<nv  deer 
for  more  than  a  century,  the  riiiii^ber  about  2lO, 
which  are  properly  aueniled  to»  and  kept  alwaya  in 
tbrivrag  comlitloa.   Goata,  about  6Ay  year*  ago, 
wero  ;in  important  artic)f  in  the  «  c>lLrn  district  ncflr 
Lochloniond,  mucli  ol  iLc  ttui  btiiig  then  paid  in 
Lids  and  goat  oiilk  cheeae;  but  they  are  now  alnraat 
extinct. 

The  manufucturcs  ore  carpets  and  other  coarse 
woollens  in  the  town  cf  Stirling  ;  pitper,  cotlOOti 
aJttB*  copperas,  sodu,  Hruti>i;in  hlui-,  A  c.  on  an  cxten* 
am  aoaw  near  Campaie  on  tbe  aouth-wc>t  (]urtrcer$ 
■plrita  at  tewtinl  large  diatiUeriee,  and  iron     jJ»  at 
Carron.    Tlie   Carron  irori«,   cukhratcd  all  over 
Europe,  were  cstablisiied  up<i:i  ilie  banks  of  thi;  l  ivcr 
of  that  name  about  sixty  yett;;  i\^o,  by  Dr  luitbuck 
and  Messrs  Caddcl  and  Gftrbrt,  who  were  joined  in 
the  undertaking:  by  several  otlier  gentlemen.   By  the 
charter  of  the  company,  tbey  are  auiboHzed  to  em- 
ploy a caphat  oTL.  ISOfiOOt  which  ii  divided  into  600 
abairea,  ^tan  oftbeae  arerMtiired  to  give  a  vote  in 
the  naoagement.  Durfogthehtewarthey  en:ipluye-d 
upwards  of  2000  able  bodied  met),  and  ]i;iid  in  wiige» 
above  L.  120,000  yearly.   At  these  works  all  sorts  of 
co^t-iron  floods  are  cnaclc,  and  abo  bar  iron,  said  to  be 
etjuai  to  the  Uu^^iaii ;  but  partieukirly  cHnnon  and 
that  kind  c.ilied  Carrunades,  which  haviiij;  been  in- 
veined  here,  take  their  name  from  tbe  worJts.  The 
bormu  of  the  cannon  it  a  Tery  intnreiting  operation, 
vbicb  ia  performed  in  nbcmi  forfy-etght  hours  by 
machinerf  moved  by  water.    One  of  their  engines 
raises  upwards  of  ."JO  tons  of  water  in  a  minute;  and 
80  extensive  are  the  woils,  that  ilicy  are  said  to  cun- 
*urae  every  day  about  '200  tons  of  coal-;.    They  li;ive 
water  carriage  from  the  frith  of  Forth  by  means  of 
the  Carron,  and  to  the  Frith  of  Clyde  by  tlu;  Forth 
and  Clyde  Canal,  which  paaaea  Ibraugh  the  district, 
•4ftt)oto  tbe  aonlb  of  tbe  Carron. 

Notwithstanding  the  favourable  situation  of  Stir- 
iiogshirc,  on  a  navigable  river,  and  between  the 
cast  and  west  which  for  thirty  years  have  been 

connected  by  a  Canal,  it  has  but  a  «mull  town  popu* 
lation,  and  till  lately,  it:*  commerce  uas  incon^iilur- 
able.  Even  now  half  it<  cxporta,  not  inciudiog  it« 
figricaltur^l  produce,  ie  supposed  !•  ba  furaiahed  by 
tbe  Canw  «ar]ta»  Tba  piuctpai  toim  i»  fitiriiog, 
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eootafaung,  In  I821,7llSinhabitantttapIace  of  great  Btiftto^bm- 
antiquity,  which,  tboagh  aitoated  on  tbe  navigable  ^"^N^^*^ 
part  nf  dia  Pordi,  has  little  trade  hy  water,  and  ia 

chiefly  indebted  for  its  importance  to  it*  sitini:u  -i  011 
the  confines  of  the  Highlands.  Falitirk.on  the  eaaitrn 
Side  of  liiecounty,  a  little  to  the  south  of  the  Forthand 
Clyde  Canal,  had  a  popuJation  in  182J  of  1  l,o3(i,  and 
\i  distinguished  for  ita  great  fairs  or  tri/stt  which  arm  ■ 
heid  in  August,  Septambar,  and  October  1  wbara 
cattle*  iheep,  and  horaca,  are  brou^t  foraale,  to  tba 
valucioralmostbaifa  million  Sterling.  Grangcmoat]l» 
foonded  by  Sir  Lawrence  Dunda*.  in  1777,  on  tha 
nn^'le  formed  by  the  junction  of  the  Carron  and  tl>« 
Forth  and  Clyde  Canal,  is  now  a  considerable  village, 
and  the  principal  t^es-port  of  the  county:   its  trad« 
is  chietly  with  the  north  of  Europe,  and  along  ilw 
cast  coast.    It  ba-«.  a  custnni-hcuse,  a  dry-dock,  and 
other  necenary  is  orki>.    The  depth  of  water  in  tha 
harbour  it  generally  in  s|)ring>tldeB  fnnn  16  to  18 
foet,  a:>d  ill  iicap-tiiics  from  10  to  12.    In  ISIO,  th« 
thippin^'  of  this  port  exceeded  (jO,000  tons. 
finiy  other  town  is  Kilsyth,  on  the  borders  of  Lanark* 
fchire.    On  the  cast  side  tlicrc  ore  a  number  of  smull 
villuf-es,  occupied  partly  by  ugrieuliural  laboiirera 
uud  inecbaoica*  and  partly  by  weavers  employed  by 
the  Glasgow  manufacturer;. 

The  county*  which,  in  1822,  bad  118  freeboldefi^  j>,jM««ni». 
aends  one  member  to  Parliament;  and  Stirline,  ita tiiai* 
only  royal  burgh,  is  associated  with  Cuiross,  IJun- 
fennliiie,  Inverkeiihing,  and  Queetiyferry,  in  the  elec- 
tions for  the  Scottish  burghs.  A  poor-rate  is  levied 
here  only  in  a  few  parlnhca  ;  the  poor  beifig  chieily 
M^pported,  as  in  mott  parte  of  Scotlan^  by  fOloB- 
taxy  contributions. 

Stirlingabira  exhibits  retnain»  highly  interesting  to  Antiquidca, 
the  antiquary,  and  baa  been  tba  acene  of  come  of 
tbe  most  remarkable  efaou  in  Scottish  hittory.  Tbe 
iioman  Wall,  called  the  Wall  of  Antoninus,  and  vul- 
garly Gneme's  Dyke,  which  traversed  this  county, 
may  still  be  traced  in  several  places.  The  buttle  of 
liannockburu,  which  secured  the  independence  of 
Scotland,  was  fought  on  S^th  June  13i about  three 
mile*  south  from  Stirling,  where  a  stone  is  still  abowo 
In  whidi  the  royal  etaodard  is  said  to  have  been 
cd.  Hie  caeiem  side  of  the  county  wai  the  aceiM 
of  many  other  battles  between  the  Scots  and  Eng« 
lish ;  but  these  belong'  i  >  t  .e  >  '  i^cotJanJ, 

and  have  been  noticed  uu  Ji.i'  d.ui.  L{.^1  ui  liie  Efu^' 
dopa-dirj.  We  may  also  refer  on  this  point  toBoj'a 
MdUar^  Aniiquitki:  and  Chalmers's  Cukdonla, 

Tha  population  of  Stirlingshire,  according  to  the  Pnru.Vitj^^i. 
oenaus  of  )«01,  waa  bOJS,2&%  in  ISll  U  amoonted 
to  58.174;  and  b  1821  to  65.87b' r  of  which  81,718 
were  males,  and  33,(^58  females.  The  families  em- 
ployed in  agriculture  were  2(j00 ;  in  trade  and  ma- 
nufactures (iGil  ;  in  qU  other  occupati i  if>2. 
The  increase  of  population  from  Itill  to  ib'li  was 
7202. 

See  the  general  works  quoted  under  tJie  fonser 
Scottish  coontien,  and  Dr  Gnlwni'g  Fshs  4f  lib 


Digitiz^Dy  GoogI 


550 


STONE-MASONIiY  and  STONE-CUTTING. 


KariiHU- 


Roman 
Maisatjr. 


i.M  ASOKRY  is  the  art  of  building  w  ith  stones  :  llic 
art  of  reducing  stones  to  regular  or  tlftcrtninatc  torms 
is  sometimes  called  stone-aMuig,  but  is  usually  con- 
sidered a  branch  of  uunoory.  Worken  in  marble 
are  liko  called  naaooa ;  bat  it  ia  atoncmiawBiy  on« 
Ij  which  vre  intend  to  treat  of  in  thit  article;  ai 
marble  masonry  is  rather  a  manual  than  a  sclen-- 
tide  art. 

2.  The  art  of  building  witli  stone  is  uruit»u!)tkilly 
of  great  antiquity;  and  its  early  !i  >tfi!y  is  <1  tiicuU  tu 
trace  beyond  the  existing  rcmaiui<  ot  ancient  build- 
ing* :  the  oldeit  of  which  arc  ubjecta  of  wonder, 
chieflj  on  account  of  the  difficulty  of  moving,  with 
ordinary  powen'.  the  imneMe  atonee  of  which  they 
are  formed.  There  is  one  thing  remarkable  !n  these 
stupendous  efixirta  of  human  labour^  its  directors 
haye  often  been  happy  in  the  choice  ol'alinn?t  iuijir- 
risbable  materials,  for  a  lasting  evidence  ol"  ilicir  com- 
mand of  power.  Tlie  rL'tn;>iii5  of  tlii-,  kind  ol  yin*an- 
tic  masonry  are  found  in  varin-is  pun*  of  the  eartli; 
aorae  of  the  finest  specimens  are  the  ancient  Egyp. 
tliD  buildings ;  wbtcb  ceen  to  have  been  intended  to 
-nnat  the  power  of  mcBj  m  wdl  u  the  atow  oponi« 
tlooB  of  time. 

3.  The  masonry  of  the  ancient  Greeks  closely  re. 
leittbli  tint  r.i'  tin-  I-'gyptiiii.-H ;  it  is  a  more  refined 
appliLMtian  ul"  llic  s:m'.e  (jrincipk's  nC  construction,  to 
»  sctIls  of  cliaste  and  beiiutilul  nicliiicctur.il  roniir', 
in  which  the  ornamcutal  part  of  the  art  has  evidently 
bCOT  fai  that  state  of  perfection,  which  is  rarely,  if 
•varanipMaed.  The  roof  of  the  Octagon  Tcinple  of 
llio  Winds  may  be  considered  the  best  example  of 
Aair  GOMtfOCtivo  akill,  while  U  bMiaya  their  igno- 
iiDoe  of  the  principle*  of  the  ardi. 

4.  In  Roman  masonry  we  find  less  of  ponderous 
strength,  and  sound  construction,  than  in  the  '"g^p- 
tian  and  Greek,  ami  rarely  any  tiling  a]>;iruiii.(iiii^ 
to  the  accurate  and  highly  finistu'il  labours  oi'  llie 
latter,  but  considerably  more  artificial  and  economical 
lutowledgc.  If  the  manner  of  forming  arches*  and 
domes  was  not  actaally  invented  by  the  Romans,  at 
iMit  the  merit  of  applying  them  tucGCiafully*  in  the 
art  of  building,  was  ondoabtedly  thein ;  they  nlso 
excelled  in  the  composition  of  mortars  and  cements : 
hence,  they  found  it  easy  to  construct  large  works 
•t  a  moderate  expense,  which  cnuld  not  have  hccn 
aecomplished  by  the  limited  methods  of  building  of 
dielr  predecesson.  It  ^fMmtbigboetiaDoftha 


intrinsic  value  of  the  art  of  masonry,  to  examiae  its 
application  by  the  Romans,  whether  it  be  in  the  cele- 
brated CloacK,  Aqueducts,  Bridges,  or  the  Military 
Boads  of  thoae  enlerpming  people*  To  them  also 
we  owe  the  beautilbl  idea  of  eofering  a  taaple  with 
adooie. 

S.  After  the  decline  of  the  Romans,  the  art  of 
masonry,  in  Eui  upc,  f:rudually  acquired  its  former  im- 
portance lliroujih  Its  application  to  the  consitruclion 
ol  c  istlts,  towers,  and  other  places  L/f  defence;  and 
eventually,  it  gained  a  complete  ascendancy  over  the 
other  building  aria  iu  the  constmoliOD  of  Cathedrals, 
MonasterteSt  and  the  like^  Inonrown  island  it  mad* 
an  equal  if  not  a  greater  degree  of  progreu  than  oa 
the  Continent,  llie  science  of  masonry  t  a|^icanit0 
have  attained  the  most  perfect  state  it  arrived  at  In 
those  times,  ;ibout  the  period  when  King's  College 
Chapi.'l,  ill  Cambridge,  was  built  (about  J  51 '2).  From 
til  It  tune,  or  hoon  after,  the  knowledge  of  construc- 
tion declined ;  but  the  researches  of  men  of  science 
hnt,  in  modern  times,  more  than  replaced  those  lost 
ptisciples  which,  theia  can  be  little  doobl,  tha  eld«r 
nea'nMMm  paMeswd.  Uafbrtimatalj,  aocb  priii- 
dples  are*  even  at  tfie  present  time,  aa  laaaoesiihle 
to  a  plain  workman  as  the  mysteries  Ot  die  maB> 
ter-masi  n  were  to  the  apprentice  and  fellow-crail 
of  former  ages  ;  unle.^s  it  be  in  some  rare  iiustanc^ia 
where  tl;e  torce  of  natural  genius  has  risen  ^uperior 
to  the  difficulties  before  it,  and  a  mere  worlunan^ 
like  the  "  'prentice  of  Roslin  Chapd,"  haaoulitri^ 
pad  tiie  masters  of  technical  acieace. 

8,  The  most  impoctant  priacnla  of  the  frec-ma- 
taut,  or,  as  tbsgp  art  usaMly  odla^  the  "  Gothic 
bdlders,"  was  tint  of  rednewg  all  die  pressures  of  a 
vaulted  roof  to  a  few  principal  supports.  Tlic&esup- 
ports  were  either  strong  pillars,  or  buttresses,  accord- 
ingly us  the  ^.upport  was  within  the  area,  or  formed 
a  pan  uf  the  external  wall.  The  bultre»seji  were 
made  of  considerable  depth  in  the  direction  of  tbc 
prewure,  with  a  thin  wall  from  buttress  to  buttress 
for  encloiiing  iliu  building.  If  they  had  made  ths 
external  walls  of  uniform  thickoess,  accordiiw  to  lha 
modem  practice,  a  much  greater  quantity  of  ualft> 
rial  would  hare  been  required  to  balance  the  pre»« 
sure  of  the  vaulting.  Tor  similar  reasons,  llie 
btrc'Tigt!)  of  their  best  vaulting  consists  in  deep 
moulded  ribs ;  the  spaces  between  these  ribs  being 
ffacned  of  ibla  Vf^  Uaaett  aupipoMed  ftoas  fll»  to 


MasdBr;. 


MMMrj. 


(MrislU 


'  *  FMiapt  dio  oldest  ardies,  at  present  known,  are  dioae  which  Mr  Bdaaal  disoovaiad  la  Egrpt ;  they 
aM  Macolad  ia  biklcs  of  the  same  ttu,  and  of  tho  aanta  nateriai,  as  those  the  Egyptians  osad  in  the  coo* 
stniction  of  th«r  walls  and  pyramids.  For  ftrther  remarks  on  the  subject  of  Arches,  see  the  Article  Bnioax, 

in  this  Suj)i>lemnil ;  and  the  Earl  of  Ahrnlecn's  Irupiiry  respecting  Grecian  Architecture,  page  I9I — I'l  1. 

f  What  other  term  than  science  can  be  applied  to  that  knowledge,  which  enables  a  mason  to  dispose 
luMnaaMSof  atam.work  overaoooridaodilaaM*,  vfthaolyaftwSiiumtaimaoiiiaf 

12 


Digitized  by  Google 


STONE. MASONRY. 


558 


file  Six* 
«MOth  umI 


rib.  The  principles  of  constructton  ctf  the  Golble 
builders  may  be  readily  ihown  by  a  model  of  widcer 
work,  io  the  manner  of  Sir  Jame«  Hall's  truly  cK- 
gant  mode  of  explaining  his  Ideas  refpcctinp  the  ori- 
pin  of  Gothic  vaulting.  •  T|ie  carliist  notice  we 
have  KCtt,  in  architectural  work»,  of  any  thing  re- 
sembling the  princijiles  of  constructiM  jtttt  DOtlccd, 
it  given  by  Albcrtit  who,  alluding  to  t  method  of 
building  known  to  former  architecti,  mjIi  **  The 
vdm  on  which  the  roof  was  placed  being  drawn 
i^aite  down  to  the  foundation  with  wonderfiil  err, 
knoirn  but  to  few  :  so  tliai  the  work  upheld  itself 
by  being  only  set  uponarchcii ;  for  those  arches  having 
the  soh'd  earth  for  a  chain,  no  wondertlief  MOOdfinB 
without  any  other  support."  t 

7>  Masonry,  with  soma  other  arts,  having  been 

 drawn  out  of  their  ecdinarv  eewee  bj  the  peculiar 

tttvoie^  of  eocietj  in  tlie  oiddile  agea,  fidl  back  to  thdr 
oonmNM  leid«  If  not  below  it,  at  the  Refonnatlen ; 
the  ntturaJ  coAseqaence  of  this  change  waa  the  loss 
of  the  fjrcatcr  part  oi*thc  fcnnwicilge  which  had  been 
guinetl  liv  the  experience  of  several  centuries.  Uut 
even.  1:1  I'll'  most  depressed  slaio  of  masonry,  there 
were  some  individuals  in  whom  the  love  of  th&l  ex> 
oellcnce  which  animated  their  predecessors,  was  not 
subdued  by  want  of  encouragement ;  and  some  acat- 
tered  works  were  executed  M'hich  arc  worthy  of  no* 
•ioe,  if  oor  Ihnited  plan  wonM  allow  of  it. 

8.  When  Britain  had  become  happily  free  frara 
all  internal  disturb.ince".  nnd  there  «as  little  to  oc- 
cupy the  time  and  attentioti  of  a  rnpidly  incrcasiiijj 
population,  except  the  improvement  of"  their  own 
condition  in  life  ;  the  chief  fruit  of  their  exertions 
for  this  purpose  was,  an  unprecedented  extension  of 
the  foreign  and  dum(«t!c  tnide  of  tho  country ; 
Vliarfs,  docks,  harbour<i,  und  lightliouseet  canalt» 
locks,  roadii  and  bridgesj  became  the  neeeeaarf  ap* 
pendagei  of  tUeaewatale  of  things ;  and,  according* 
ly,  it  became  iluliablo  agatn  to  ooliivatB  tlw  art  of 

masonry. 

These  important  work;*  also  called  forth  a  new 
profession,  of  which  the  celebrated  timeaton  has  been 
called  the  father.  Smeatos'a  flrat  work  was  the  Ed- 
dystone  Lighthouse,  which.  In  originality  of  design, 
and  soundnesii  of  construction,  has  not  been  equalled. 
Siaee  ita  erection^  aneh  a  encccssion  of  bold  and 
neelM  worin  beve  been  aoeomplishcd,  that  it  woafd 
be  diflBcuIt  to  enumerate  thorn  ;  |  it  is  sufficient  to 
remark,  that  the  ma«onry  of  our  own  age  and  coun- 
try. a>>  it  is  exhibited  in  theao  wwk^  la  withont •  poi* 
rallel  in  preceding  times. 
^rati-  lA  Ms-  Q.  In  the  northern  states  of  Europe,  their  best 
woria  are  chiefly  modelled  ailer  ours ;  and,  with  the 
eioeptljn  of  Francci  there  is  not  in  the  aowtheni 
miM  any  oonsidendde  degree  of  eneounigeflNnt 
gi««n  to  any  braaoh  of  naaDaiy.  It  i 


less  be  remarked,  that  the  prindplea  < 
is  a  popular  subject  of  ttttdy  In  Italy. 

1 0.  In  France,  masonry  has  al«  ay?i  been  a  popular 
nrt  ;  partly,  perhap?,  from  I'arh  Inin^'  i-ituaie  in  the, 
ii.id^t  of  a  district  which  abiiurtUiu  t  xct  Ucut  build- 
ing stone.  The  I'rench  government  has  always  d»» 
reeled  a  considerable  share  of  attention  to  the  COD* 
•iruction  of  roads,  bridgea,  and  military  works  $ 
and,  consequently,  hae  aRorded  enlBcieBt  teope  for 
iu  imiiroveaent.  When,  however,  the  larger  worho 
of  the  Trench  maaong  are  compared  with  those  of 
our  ow  n  r,i  11  iryracn,  one  very  remarkable  ditfercnce 
uiiy  he  (.b.-i..-vtU  ;  the  I'rench  works  have  more  of 
the:  ('!i:>racter  of  daring  experiments,  than  that  which 
ought  to  belong  to  the  works  of  regular  profcosofe 
of  an  art ;  while  the  Hritish  works  of  the  same  kind 
have  evidently  been  directed  by  men  belter  versed  in 
practical  construction  than  in  the  reftnemente  of  aci* 
ence.  There  is,  {terhapSj  more  of  novdty  in  the 
French  works  than  b  to  be  found  in  ours ;  but  it  may 
be  remarked,  that  this  novelty  of  character  i^  oflLTi 
obtained  by  n  sacrifice  of  fitness ;  a«  in  tliu  cai«- 
narian  dome  of  thi-  r;it:tlicon,  &e. ;  or  oi'  .-tn  i.^tl', 
as  in  the  bridges  of  Nogent,  N'euilly,  &c,  TLc  ifue 
criterion  of  excellence  in  n  useful  art  seems  to  be, 
fitneia  for  producing  the  desirad  end  in  the  beat  poa- 


8tOT.  I.*— 0»  MAV>k(Ax.e  vain  iv  Masowby. 

11.  The  first  obj(  <.  t  of  ;ii)nitioii,  in  a  trc.'vt^'-  o<i  Matcmli. 
niasonr}',  ouglit  to  be,  the  iiatL^n-  l  i  the  niaicrials 
employed  in  it;  liccausc  the  greater  pnrt  tf  tlic  prin-  " 
ctplcs  of  on  art  always  depend  on  the  nature  of  the 
rantanoea  it  b  to  be  exercbed  upon. 


'  QfStoae*. 

18.  Building  atone  is  a  dense,  coherent  ho(!y,  of  l<*<w*er 
considerable  liardnera  nnd  durability,  but  gt;i*.ially 
brittle.    It  possesses  these  qualities  in  various  de- 
grees, according  to  the  nature  of  its  chemical  ele- 
iDi  iit-,  (ir  t!ie  St. lie  (  f  aggregation  of  its  parts. 

'i  lie  structure  of  stones  is  either  laminated  or  grft> 
nulntcd,  or  of  a  mixed  kind. 

The  chemical  comtituenti  of  building  (toaoi  ana 
silica,  alundna,  lime,  magneaia,  and  metals :  eombin* 
cd  with  addi^  water,  and  sometimes  with  alkalies ; 
some  other  chcmica)  elements  arc  found  in  building 
nonex,  but  not  often  in  s.ufficieot  ({Uaatitj  to  alfect 
the  nature  of  the  stonps. 

13.  Laminated  Moncs  cr'ii'i^t  of  thin  plates,  orLamliumd 
layers,  cohering  more  or  k;-s  strongly  together  ; ^'°"**' 
when  the  layers  arc  of  considerable  size,  and  cohere 
•0  slightly  that  they  may  be  easily  aepatatedj  the 
atones  arc  said  to  be  slaty.   The  layer*  ate  alwaye  ' 
nearly  parallel  to  the  miarry*bed$  of  the  stone,  and 
they  should  always  be  normntal,  or  as  nearly  to  as 


•  jL'Moy  on  the  Origin,  Hittory,  and  Principle  of  Oriihir  Archiieclinc,  London,  181.^.  Ware  has  collect- 
ed most  of  the  form*  employed,  in  his  Tracts  on  Vnulis,  Ac.    London,  16'.'2. 

f  Architeclure  of  Leon  Baptiata  Alberti  (Leoni's  Translation),  Book  I.  Chap.  XII. 

I  See  the  Artietc*  BBtt>Rqc«  laoBTHOoaib  BiUNHh  Bmakvat>b»  CaIpBooiiiaii  Camai.,  Docks>  in 
this  SKfl^maU. 
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pouibia,  in  abuUtlin^r;  olhprwise  the  aciion  of  the 
weather  will  cau^c  tiiL  i-.i  to  scpi4r;Ue,  and  full  off  in 
Saket.  In  tandttoat'ii,  the  direction  of  the  layers 
nsj  oft«n  be  (Hscovervil  by  thoir  different  shades  of 
Cbhrari  io  oihen*  bj  the  poiition  of  miaulAtcale*  of 
mica,  wbidi  dwayi  lie  ptr«licl  to  the  kran.  Id  niott 
atones  (he  direction  of  the  layecs  ouijr  M  aacertuned 
by  the  Tucihty  witlt  which  the  stone  yields  to  the  tool  ia 
that  dirct'ii  II ;  but  a  con^iti-jrablc  degree  of  practice 
is  nece&sttfy  to  acquire  to  niw  a  di^critnination  of  re- 
•Jitance,  and  good  workmen  only  attain  it.  Among 
laminated  stones,  tho^e  are  the  rooit  durable  in  which 
t^B  laaxina:  are  IfUKl  di^itinct,  and  the  texture  uni- 
form. When  the  l.i^ninre  do  not  perfectly  cohere. 
tbef  are  loon  injured  by  froat»  Md  they  are  wholly 
unfit  for  piacc!)  nltcrnatciy  wet  and  dry. 

H.  Granular  stones  consist  of  distinct  coflcretmna 
retemblinf:  (grains,  either  oftlic  same,  or  ot"  difT-iont 
simple  rajutiais-  c^diering  to^^Lihcr.  \\  licn  tl'.c  Mruc- 
ture  \i  unifurm,  and  (iie  j^rjina  or  conLTctions  are 
amalli  stones  of  litis  kind  ore  always  strong  and  dur. 
aJtlOj  if  the  eoaeretioot  thenaelvea  be  so.  Granular 
•tones  are  aometiaies  ttpen  and  porous,  but  when  Uiey 
are  ooifomily  to,  tbey  aetdon  sdRnr  nateriaily  by 
feoBt;  because  their  uniform  pomityallMt  Uw  «(• 
pensive  force  of  congealing  water  to  be  dtstribtlted 
in  every  direction. 

15.  Stones  of  a  compound  structure,  partly  larni- 
n.iti'd  fiiul  imrily  prtinukir,  have  more  or  lets  of  the 
charactci's  of  the  two  ciastcs  before  described ;  for 
it  may  be  observed  in  coarse-grained  granite  that  the 
huaiaaicd  structure  of  some  of  its  parta  rendera  it  very 
aiwcmtiblo  of  disintc^^ration. 

All  kind«  of  t^tmie  obiiiuied  Aon  quinfea  aiv 
found  ditidcd  by  vrrtica}  or  Inclined  •earns,  whidi 

a:c  foniLlimi's  so  t:\t>fv  itnit  they  cunnot  be  distin- 
tjuulitu  nil  tliL- stones  are  wrought;  but  they  often 
separate  under  tin;  tool  at  6uch  scams;  and  it  is  not' 
saie  to  employ  stone  to  resist  any  considerable  trans* 
verse  strain  on  account  of  the  aifilHlity  9t  knowing 
where  those  scams  are. 
OwabHI^ef  ]6i  In  the  present  atnt*  of  our  knowledge  of  thU 
important  anbject,'  we  may  attribute  the  failure  of 
building  stones  to  two  eaoaee ;  the  one  ehemien),  and 
the  other  iTiccIianical,  which  we  shall  here  distinguish 
by  the  icnns  di  (Composition  and  disintegration. 

J 7.  Dccuniptiiitidn  consists  in  the  clumical  clc- 
mCDU  ui  a  »loae  entering;  into  newcombinBtions  with 
water,  oxygen,  or  carbonic  acid  gus.  .Sioiil!!  con- 
taining »ui:h  elements  at  are  readily  acted  upon  by 
tbcw  external  causes  will  be  found  must  subject  to 
decompose;  and  the  prooeu  will  in  many  kiadi» 
much  hastened  by  a  tooae  texture. 

Stores  containing  saline  matter,  as  the  felspar  of 
some  gratiitcs,  arc  acted  upon  by  water,  particularly 
where  tlie  foUible  salt  is  in  cunsiderdblc  prDjiortion  ; 
and  in  s-unie  stcnei  the  np[)iicalion  of  salt  w  ater  soon 
(k.-troys  tlu  m,  Doloniieu  says,  the  houacs  at  Malta 
are  built  with  a  fioe*graioed  litnestooe,  of  a  loose  and 
pwoiH  testare,  which  speedily  ■rauMm  twqr  when 


(Kir wan 's  Geelo'  Stou- 

M*».-iTT. 


it  has  been  wetted  with  sea  water. 
giail  F.suii/s,  p.  148,  149.) 

iitoucs  containing  iron,  which  is  not  in  a  1 
state  of  oxIdaliaBf  are  oilen  destroyed  by  the  1 
tioa  of  oxygm  and  carbonic  achli  th«  preicnai  \t 
moistiire  «eeel«fBttatbeir  decompoiithm,  and  it  Is  al- 
ways still  furth^  hastened  by  ioereose  of  temperature. 
According  to  tbeobscrrationaofKirwan,  stones  con- 
taining iron  in  a  low  st.Tr  i  f  ition  arc  of  a  Wack, 
a  brown,  or  a  bluish  colour ;  and  in  some  instances, 
when  united  with  alumina  and  magnesia,  they  are  of 
a  gray,  or  a  greenish  gray ;  the  former,  as  they  become 
more  oxygenized,  diange  to  purple,  red,  crrarkge,  and 
finally  pale  yellow ;  the  latter  becooM  at  hint, 
then  purple,  red,  Ac  (Kirwia'a  Getltghtl  £i> 
aejfS)  p.  145,  6.)  Bat  HCMS  containing  iron,  com- 
bined with  its  maximum  of  oxygen,  do  not  res* 
dily  dccomposo,  such  are  red  porphyry,  jaspers, 
&c.  When  eloaes  contain  manganese,  lime,  alumi- 
na, carbon,  or  biluniun,  in  juriiLi  L,r  m  .tes,  they  are 
subject  to  decooiposition,  trom  the  afioiUGs  of  one 
or  other  of  thcae  bodist ;  bok  aothinf  very  decisiw 
is,  or  perhaps  can  bc«  known  paspeellitg  such  r*^-mfi 
till  some  improreoeat  bo  naoB  ia  analyticrioa- 
mistm  by  which  the  state  of  cembsnailoo  of  iho 
coMUtaenti  of  minenjs  can  be  determbied  with  more 
certainty. 

1J>.  Disintegration  Is  the  separation  of  the  parts  rnu\«^ 
stoi  :^  !  :y  iiieclianical  action.    The  chief  cause  is  theoA 
coiigclatioa  of  water  in  the  minute  pores  and  fiaaures 
of  «tone«,  which  bursts  them  open,  or  sepaipttca  amdl 

Ciru  according  as  tb«  structnra  is  liaiy  «r  irrani> 
rly  granutalcd.  Tht  sootfi  sMai  of  biilMioss,  ia 
iMNrthcni  clinaMs^  are  most  subject  to  fail  i  because 
the  surfiioe  Is  oAen  thawed  and  filled  with  wet  in  the 
sunny  part 'of  the  day,  and  frozen  again  at  night. 
This  repeated  opL-ration  of  freezing  is  aUo  very  in- 
jurious to  sea  walls,  the  piers  of  brtdgrt,  and  other 
works  exposed  alternately  to  water  and  frost.*  The 
decay  and  destruction  of  rocks  being  the  effects  of 
the  same  natural  causes,  tlie  reader  will  find  aont 
fbrthcr  illustration  of  this  subject  in  the  Aiticts  Ml> 
MNUtoov  in  tbit  Siifiikment,  Vol.  V.  p.  477* 

19*  The  resHtance  of  stones  to  wear  and  tear  is,  RoiSHet 
for  many  purposes,  a  fubjecl  which  it  would  be  uie-^"* 
ful  to  investigate,  since  un  this  resistance  depends 
also  the  labour  of  working  them.  From  some  expe- 
riments made  by  iloodelet,  it  appears  that  araniio 
will  bear  eight  times  as  much  wear  as  viioed  wldM 
marble ;  and  that  tlie  labour  of 


about  ten  times  greater  than  that  of  aawow  idlMtt 
white  maiblo,  (TnilidtrAriA  JUUnJimh 

p.  95.) 

Seutland  abounds  in  quarries  of  excellent  build- 
ing (sandstone  ;  such,  in  particular,  arc  the  quar- 
ries at  Culello,  in  I'iCeshire,  .which  funiwhed  the 
stones  for  the  monument  erected  at  Yarmouth  to 
the  memory  of  Lord  Nelson,  and  that  at  EdiobuIBb 
to  the  memory  of  Lord  Melville.'  Nodiinff  < 
CNdtbo  beni^of  thaawdMo^  iMd  iiBiima 


*  The  decayed  state  of  the  piers  of 
important  subject  has  been  studied  j  aa 


ood  Blackfriars'  Bridjses  diowa  us  how  Tcry  Itldt  thia 
Mthe  MOCMily  of  ttadyhiff  it. 
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•traetarei:  and  be»i(Ies  beauty,  and  other  valuable 
qualities,  it  ha«  in  a  high  degree  tliat  ufbc-ing  MWily 
chiaeUed  into  the  Bmoothc&t  und  finest  farmi. 


Of  Mortan  and  Cementi. 
Marian  aod    90,  Is  th«  greater  part  of  works  executed  in  i 

it  k  BN0MW]r  to  uae  some  kind  of  ceroentitioiBl  ant* 
Mr  Ibr  connecting  the  parts  together,  to  render  Uiem 

firm  and  comjM^i  ^V  irl.-:  r,i  be  expcMed  to  tlie  ac- 
tion ot' water,  lainuiluteiy  alter  bciug  buiit,  rtnuire 
this  ccraetititious  matter  to  be  of  such  a  nature,  that 
it  will  indurab:  under  water.  Hence  it  is,  that  we 
have  occasioti  for  two  species  of  mortar ;  one  which 
will  set  and  harden  under  water,  caUcd  a  xoater  mor- 
tar, or  cement ;  and  commom  mortur. 

SI.  If  a  piece  of  limestone^  or  dudk*  bo  slowly 
calcined,  so  as  to  expel  the  «bolc^  or  nearTy  the 
•  hole,  of  its  carboni;  jlM,  it  loses  about  4+  ;,fr  ccnl. 
oi'  it*  weight ;  and  on  a  small  quantity  of  wutcr  be- 
ing a.ided,  it  swells,  ^tvcs  out  hent,  and  falls  into* 
finely  divided  powder,  called  slacked  lime.  The 
bulk  of  the  powder  is  about  double  that  of  the  lime- 
If  tbis  powder  be  rapidly  formed  into  ■  stilf 


Vature  of 

Coaimaa 

Motttr. 


coii&idered  llie  nature  of  cbemical  combinotion,  that 
the  cementing  part  of  the  materia!?  employed  in  the 
conipotition  of  mortars  and  cements^  should  bo  in 
the  finest  stato  of  rlaioB  Uut  ft  is  pOiAlt  to  se- 
duce them  to. 

An  attentive  consideration  of  these  princlpko  «3| 
ttfTurd  an  OMJ  aotutioil  of  MNne  of  Uw  most  interest* 
in;,'  ^ueiitioiil  to  which  this  tmportent  subject  givea 
rise;  and  correct  some  errors  ihjt  have  originated 
from  a  purtial  examination  of  tlu-  j  lifnomena.  We 
h.iv  ;  to  examine  the  qualities  ot  iljose  ni.itorials 
winch  nat  jrally  occur  in  the  eartli ;  (uw  thtMe  must 
be  «e!ectec!  the  kinds  that  can  be  obtained  at  the 
leatt  expene  for  tbe  place  tb«r  ue  to  be  employed 
at,  when  thdr  qadtty  b  Miiiobl*  for  the  oatore  of 
the  work> 

Si.  The  eemeeting  materials  are  chiefly  from  the 
tliffirent  species  of  limestone,  to  which  may  be  add- 
ed puzzolana,  terra*,  iron  ores,  bLxsalt,  and  other  sub- 
stances of  a  like  cliaractcr.  'I'lu!  liIl)L•^;ones  may  bo 
divided,  as  regards  cements  and  mortarst  into  three 
classes ;  common  limestone,  poor  lioMitoait  {/Atmt 
maJgre  of  tbe  French),  and  oeneot  •tanc*> 
25.  ComoKm  lioMMtooet  comirt  of  eerbonite 


etoee. 

KB  with  water,  it  sets  or  aoUdUics  as  a  hydrate  of        _     ,  

,  end  oliiiDetely  hafdcoi  by  the  abMiftioo  hf  liom  with       little  ef  W  odicr  aubstance ;  they 

carbonic  acid  rrom  the  ah-.  This  eomtitatei  eeaMom  produce  a  white  line,  which  alaelts  freely  when  well 


lune 


ef  thne. 


VaMr  Mas 


building  mortar.  Hydrate  of 
]00  parts,  and  water  31  parts. 

i'i.  It"  any  substance,  in  powder,  which  contains 
much  iron  in  a  low  state  of  oxidation,  be  mixed  with 
the  mixture  will  become  harder  and 
MB  when  lime  alone  is  employed ; 
and  ft  pMaoMet  the  valuable  property  of  acquiring 
an  equal,  or  periiapa  greater  degree  of  hardness,  if  it 
be  immersed  in  water  as  soon  as  it  ii  formed  into  a 
paste.  Thi»  con>titute3  "atcr  mortar.  A  paste  ol' 
hydrate  of  lime  alone  softensi  and  dissolves  in  water. 

Alumina,  silica,  and  manganese,  are  endowed  with 
the  same  property  as  oxide  of  iron,  but  in  an  tufe* 


It  jnqr  be  obierfed*  in  femhi|[  each  coBbiaaiioo^ 
Am  when  tfie  thne  ii  hi  excoai^  it  Kpantei ;  and  b 

favourable  situations,  either  crystallizes  or  forms 
stalactites  i  indicating  that  there  is  a  d^oite  pro- 
portion according  to  which  tlie  materiali  ihottla  he 
coml>ioed  to  form  the  best  cement. 
Vie  l:'  S3.  If  some  kind  of  matter,  m  the  state  of  parli- 

ia  MtiTMr.  0f  guiM,  he  mixed  with  the  cementing  mate* 
rta^  BOa  then  the  mixture  be  formed  into  a  paite 
vitihr  water,  the  strength  and  hardnew  ef  the  etfluot 
win  greatly  depend  on  the  nainre  ef  Che  particlea 
added  to  ir.  In  order  (hat  the  cement  may  be  im- 
proved by  such  addiiioD,  it  is  necessary  that  the 
nardness  of  the  particles  should  at  lca$t  be  equal  to 
the  greatest  degree  of  iiardoess  tha  cement  cm  ac- 
quire ;  and  also,  that  the  affinity  between  these  par- 
ticles and  the  cementing  matter  sliould  ezoaed  the 
affinity  between  the  parts  of  the  cement  ileaMl 

Ffom  thii  explanttiafi  it  will  readily  appear^  diat 
any  anbitanoe  which  is  added  te  a  eement  for  the 
purpose  of  increasing  its  f)iill;,  its  hardne.'is,  or  its 
suength,  ought  to  be  in  particles  or  grains ;  and  that 
no  sofkf  aamiyj  or  puhrerant  axattar  lattlor  tfaie  pni* 
pose- 
It  iriD  be  eqiiflDjr  apfiCHitf  te  dioie  wbo  baft 


freely 

burnt;  they  di-sfDiVe  in  dilutetl  .Tinriatic  acid  with 
only  a  small  portion  of  reiidne,  and  ntver  contain 
more  tlinn  a  trace  of  iron.  Tliey  dilPer  much  in  ex- 
ternal cbaractvT^,  m  chalk,  marble,  common  com« 
pact  limestone,  Sic. 

Tliete  Kiaettoaet  do  not  form  water  eementa  with- 
out the  addition  ef  odiar  Undo  of  cementing  matter ; 
hence  they  are  uniallT  employed  for  common  mor- 
tar. The  hardest  marble  and  the  soAest  chalk  make 
equally  good  lime  when  well  burnt  ;  but  cluilk  lime 
will  slack  when  not  [lerlcclh'  [)arnt,  and,  tiitrttbre, 
seldom  has  a,  sufficient  q'rjntity  of  lire;  whereas 
stone  lime  muit  have  suiTicitnt  to  nmkc  it  slack,  ft 
has  also  been  observed,  that  stone  lime  docs  not  re- 
absorb carbonic  acid  ao  rapidly  as  chalk  line,  (Uiff* 
gitn  en  Mortar  and  Cenunts,  p.  29.) 

Lime,  made  from  common  limestones,  sustains 
very  little  injury  from  being  kept  after  it  has  been 
formed  into  a  thin  paste  with  water,  provided  the 
air  be  efiect'jaUy  excluded ;  indeed,  Albrrti  men- 
tions an  instance  of  some  wliioh  had  htL-n  covered 
up  in  a  dilcli  for  a  very  long  tiiiic,  iliut  was  ol'an 
excellent  quality. 

S6.  .Poor  limeetenea  eonaiat  of  carbonate  of  ]iae£«w  Li««> 
nbited  with  tiiica,  aiamlna,  and  metaiiie  eiideo.**** 
They  in  general  produce  a  bulf  coloured  lime,  but 
sometimes  it  is  white.    When  the  lime  ia  white, 
there  are  no  met  allic  <   Uks  prtsunt.    They  contain  ' 
a  considerable  portion  of  matter,  which  is  insoluble 
in  acids.    They  differ  cmsickrably  in  external  cha- 
racters; the  blue  lias,  the  ;>u''$ex  cl  .inch,  and  Sutton 
lincsloncB,  may  be  cited  as  instances. 

The  line  of  poor  limotonea  does  not  elacic  freely  { 
and  it  wonld  always  he  desirable  to  reddce  it  te 
powder  by  grinding.  In  prcrcrenec  to  slacking,  be- 
cause in  slacking  a  part  of  its  setting  property  ia 
destroyed.  When  poor  lime  is  i'lacked,  it  should  be 
nwde  into  mortar,  and  lued  immediately.  Moisture 
deei  sodi  line  note  bijiiiy  thaa  the  nabfoiptioii  ef 
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carbonic  acid.    And  morUr  made  of  it  ought  not  to 

b«  Jisturbird  after  it  has  begun  to  set  or- harden. 

I'ix  r  limc-5tooe«  are  subject  to  vitrify  in  burning, 
unless  tliL-  heat  be  iucrcaied  gradually;  but  by  a 
little  intmagcmeDt  in  this  respect  tliej  irill  bear  a 
heat  suSkimtlj  imame  to  convert  wen  ioio  good 
Qioe. 

Tbe  lime  of  poor  limHtoncs  nuAoi  cxodlcBt 

ooramon  mortar,  when  ilie  precautions  wc  have 
pointed  out  have  been  attL-ndcJ  to.  It  i&  much  supc- 
pcrior  to  nuirtar  made  Ikjui  C  Miiraon  lioQC&toncE.  It 
is  ii;>:,  Iiu-.vevcr,  suiiiuentiy  powerful  for  a  water  ce- 
ment ivithout  the  additioo  of  P)usolaii«»  Term*  or 
otbcr  like  tubittnccf. 

27.  Cement  ttonei-.  W  c  h^vf  t.ikec.  the  liberty  of 
gif ins  Om  namo  to  Uie  cIm*  «f  earthy  bodies  which 
■flbran  good  watcr-OBineBt  widiout  tddition;  nnd 
it  appears  to  be  essential  for  that  purpotc  that  ihcro 
ahould  be  at  least  50  per  cent,  of  carbonate  of  lime 
in  the  .-toiii-.  'IhiL-c  cni;c;st«  which  answer  best 
vie  made  trota  ttlunea  coitUining  about  CO  per  cent. 
The  other  substances  usually  contained  in  these 
■tones  arc,  silica,  alumina,  oxidu  of  iron,  sometimes 
of  manganese,  carbonate  of  magnesia,  with 
of  other  alkaline  and  earthy  aalUi  Cement 
are  in  grcot  part  mlnble,  with  oJEtrvaoaicei 
in  diluted  muriatic  acid ;  they  lo«c  about  one-third 
of  their  weight  by  calcination,  after  which  they  do 
not  slack,  tint  may  be  ground  into  a  fine  ju  .vi'.c  r,  of 
a  brown  colour,  of  diH'erent  degrees  of  iiut-ri»iiy  ac- 
cording to  the  nature  of  the  stone.  TIiojc  now  used 
to  make  cement  are  fumid  in  rolled  pieces,  or  in  uo- 
dlJet,  with  lepta  of  carbonate  of  iime,  on  the  sea- 
oooat  aft  Sheppy,  Harwich,  and  near  Whitbvi  and  at 
Bodogna  on  tbo  French  eooiu  The  nodutes  are 
plentifully  dispersed  through  tbe  London  clay  stra- 
tum, and  the  alum  slialc  of  Whitby;  they  ore  term- 
ed clay-!ian>,  liitlus  hclmoniii,  m  iii.nl.i,  &c. 

Cemi  [  I  >Miie»areoUo  liable  to  vitrify  in  burning, 
either  l  ioiii  bcaig  quickly  exposed  tO  a  (trOPg  hcat, 
or  by  making  the  heat  too  intensie. 

when  cement  stones  have  been  calcined  and 
ground,  the  powder  thua  obtaiited  should  be  kept  in 
a  very  dry  place,  at  its  aettlnf;  property  is  toon  de- 
stroyed by  moisture.  It  absorbs  moisture  rapidly 
from  the  air;  and,  therefore,  it  should  he  as  little  cx- 
[Mtui!  as  po«sible;  but  when  closely  paeked,  and  in 
a  dry  place,  it  may  be  kept  a  considLTi^ble  time. 

'-N.  There  are  purhap*  few  mliieral  bodies  which 
irould  answer  as  well  as  clay-baits  for  making  ce* 
ment;  unie^  it  be  calcareous  naria;  hut  there  are' 
«ei^  few  situatioat  where  the  means  of  forming  an 
artificial  cemcot  are  wanting- ;  the  manner  of  pro- 
ceeding must  depend  on  the  nature  of  tlic  substances 
employed.  In  general  it  will  he  necessary  to  mix 
dacked  lime  with  the  substance  containing  i^ihct, 
alamtna,  and  oxide  of  iron,  and  calcine  ihcm  toge- 
ther, and  iil'ii  rnurds  grind  them.  Tlie  iron  should 
lie  in  the  state  of  protuxidc,  to  the  amount  of  froni 
IS  to  18  pgr  ceiii.  by  weight.  The  quantity  of  lime 
nay  be  atwiit  SO  per  cent,  or  A3  per  eeni.  of  carboti- 
ate  of  linat  ^  silica  and  alumina  being  in  equal 
portions :  hence,  in  the  raw  naaterbla^  one  htniucd 
parts  by  wdght  may  consist  of 


Carbonate  of  lime  53 

Pnitoxidc  of  iron  18 

Silica  and  alumina... .~  29 

100 

^  S9.  There  *ra  aamal  mineral  bodiee  vhicb,  

biaed  with  Haw,  tbm  good  oeoienta;  MMte  of  ffaeie 
auy  he  aaed  ia  fhetr  natural  state,  others  require 
catcfnatlan.  Puzstolana  and  tarros  are  of  tbe  for- 
nurklnd;  bn^ali,  iron  orei,  and  ftm^Bfaioiii  day, 

hvlong  to  the  lattiir  clas«. 

I'uzzolana  is  a  volcanic  production  much  used  in 
making  water  cements.  It  was  known  to  the  HomHns, 
and  employed  by  them  both  in  ordinary  buildings 
and  water  works.  Its  colour  it  reddish  or  redtUsh 
brown ;  and  gray  or  grayish  Uidti  ttal  oT  Napttt  k 
generally  gray,  that  of  CM(a  VeocMa  i 


Sllll>t,TJ. 


:h  and  uneven,  and  it  has  a 
len  broken  and  examined  by  a 

nppcars  to  be  a  spongy  tub- 


ly  reddish  brown. 

Iti  i-arniec  Is  rcu 
bul.ed  .ijiptarancc ;  w 
ma^tiif\ii;g  glass  it  nppcars  to  be 
stance,  with  innumerable  small  cavities  tike  a  cinder, 
and  not  much  harder.  It  conic!;  to  this  counliy  in 
pieces  varyioc  in  fi2e  from  the  buUt  of  a  BVt  to  (dut 
of  an  egg.  It  k  tctt  brittle,  and  baa  an  carihj 
•BclL  Spedfiemn^  from  3-570  to  2-7S5.  It  does 
noteflierTeeee  with  acids;  and  is  not  diflusible  in  coU 
water. 

The  iron  it  conlains  iis  not  oxidated  ;  and,  bein? 
finely  dL\idtd  and  disper'cd  through  its  mas?,  offers 
a  large  surface  which  quicUy  decomposes  the  nnier 
with  «  hich  it  It  niied  whcB  wada  into  mortar.  Th« 
union  of  the  oxygen  of  the  water  with  the  iron  it  the 
principal  cause  d^tbe  aolidifieaiipo  of  water 
and  this  union  is  gfeatlj ftdUtated  by iho 
out  by  (juicklime. 

id.  'I  tie  jubftancc  called  Tarras  or  Trass,  found 
I  I  :.r  Andcrn;ich,  on  the  Hliine,  i^  endowed  with  si- 
nii].',r  properties.  Its  eolour  is  li^ht  gray  or  brownish 
gray,  its  surface  is  rough  and  porous ;  and  it  is 
often  found  mixed  with  other  matter.  It  is  some- 
times so  hard  that  it  jMit  with  difiicnlqp  to  the 
knife.  According  to  Beigmaii«  it  coniaiBa  mote 
line  than  pantofann  don^  and  eflkmHeaiNjghtlj  iriOi 
acids. 

Piiicaton  fiumd  puzzolana  to  be  equal,  if  not  su- 
perior, to  tarras  in  forming  a  water  cement  witii 
Aberthaw  lin-.e  ;  he  also  ob-crved  that  tarrns  is  infe- 
rior for  work  which  is  to  be  nltemately  wet  and  dry. 

31 .  If  any^  stone  be  employed  In  wbldi  tb»  iron  is 
perfect^  oaidiaed,  it  will  be  oeoeasaty  lo  ilMttMt 
some  portion  of  the  oxygen  flvm  Oe  roq  bi  -tbe  pi«> 
CMS  of  calcination,  on  the  same  principle  as  the  re. 
doctlon  of  Iron  from  the  ore  is  effected.  (See  Irom- 
MAn.)N(;  in  tills  SuifUmcnt.)  It  is  also  necessary  to 
employ  similar  means  to  restore  the  ooaentii^ 
power  of  materials  thai  batie  attttotad  naiMise  lAer 
being  calcined. 

SsoT.  II. — Or  THa  PaiaciPLSs  oa  STasHaxii 
avD  BtAvujax  vk  M aaovBT. 

"0.  The  strength  and  stability  of  stone-work  dc-  h 
l>cnds  partly  on  lU  mast  or  weight,  and  partly  eo  the 
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cannot  AroMi  ibitft!,tlb 

•Inuoing  force  at  F. 


DComi,rc*»Iblefukra»i«***.^ntJJ?5*««^  „         ^   .     ,^  „ 

^Jj^       ^r«;  «5eD,  the  eftct  of  the  force 


If  the  asgle,  F%,  be  denoted 

I   —J           -      i^^vr        '  —       -*  "len,  u]e  enect  of  the  force  W«  icduced  to  ■ 

titers  on  eleratntory  mccbanics  '^'^^^V.^jj-  '<>    direction  perpend icalir  Ip  thi  Imr,  will  be  express* 

e;  therefore,  it  is  csscniinl  thai        »      'stance  of    cd  by  cos.aW. 
..*atvriaU  should  be  considered,  ani  tH    efft-ct  of       Also,  if  T  be  the  resMtance  at  /,  and  C  ti»e  resist* 
their  wei^  aikwed  for  in  euimatiog  v*^^  pomrcr  of  aace  at  c,  we  shall,  ia  the  case  of  aqvililidiaD,  have 


w 
be 
matv 


the   . 

The  Ksittancc  of  stoa«s  baiog  dep«odeat  od  their 
Mate  of  aggregation,  and  not  od  tlie  hardness  oi 

deiui!\  i  f  il.i  ir  elementary  parts,  their  comparative 
strcngiU  i:<iijHOt  be  judged  of  by  these  qualities;  in- 
deed, there  arc  few  kind*  of  materials  of  which  thi- 
resiMancc  i^  so  uncertain  as  that  of  stone  ;  hence,  it  is 
not^t  all  adapted  for  any  support  where  its  restst- 
ancft  depend*  oo  iu  «oheaioa  only,  urdess  it  be  veiy 
cardbOy  Mundoed,  and  drandnt  strength  bo  allow* 
ed.  (See  $  15.)  The  resistance  of  stone  to  compres- 
sion IS  loHl  afiected  by  its  irregidar  nature,  particu- 
larly OS  it  is  usually  eiuployed  in  blocks  of  inconsi- 
derable heiglit ;  and,  in  general,  there  is  scarcely 
any  reason  to  be  sparing  of  a  material  which  it  is 
often  more  expcoiive  to  reduce  rHnn  cmploj  to 
bi;ge  blocks.  When,  hoirerer,  w; : !  1 1  ^reat  nwg- 
aitade  an  to  be  coaauneiad,  the  weight  of  the  aia^ 
teridi  tlieaiNl«et  foran  the  chief  put  of  the  ttiaie* 
ing  force  ;  and,  consequently,  in  such  cases  it  be- 
comes desirable  to  form  a  tolerably  accurate  estimate 
of  their  power. 

33.  This  power  is  limited  by  a  property  of  bodies, 
which  has  not  received  that  degree  of  attention  its 
iniportoace  would  lead  us  to  expect:  we  shall  in 
this  plaeo  make  it  the  bans  of  an  iovestiption  of  the 
power  of  materials  to  resist  a  force  applied  in  any 
given  direction ;  and  show  its  q>piication  to  some  of 
the  ca^es  where  a  mason  is  mostUkaljriQ  liood  the 
assistance  of  calculation. 

When  a  material  is  strained  beyond  a  certain  ex- 
tent, everv  time  the  strain  is  incre.ised  to  the  same 
dagnOk  tbete  ia  a  permanent  derangement  of  the 

Itraetun  of  the  natarial  arodnced  \  aad  a  fteqaHit 
-repetition  will  iaeraate  the  derangeawat  tin  die 

parts  actually  separate.  (See  CAnrESxnv  in  this 
Siipplcniint,  p.  fi22,  Gi'3.)  When  a  Small  bane  rests 
upon  a  considerable  mass  of  matter,  as  a  pier  on 
the  ground,  the  quantity  of  derangement  will  in- 
crease only  till  the  m.xss  be  COBipressed  to  that  de- 
gree which  renders  the  increase  Insensible;  but  in 
nuMj  caaoe  a  amober  of  ymn  wtU  elapse  beibce  the 
settlement  bccaam  insensible. 

34.  The  strain  which  prodoccs  permanent  de- 
rangement ill  structure  of  a  material  varies  from 
one-fourlh  lo  iwu-nflhs  of  that  which  would  destroy 
iu  direct  cohesion.  In  stone  the  lower  value  should 
be  tatccn,  on  accotffit  of  its  being  subject  to  so  many 
idcfects;  und,  fOrtiw  present,  let  this  itttilk  be  da* 
noted  by  f  lbs.  upon  a  superficial  foot. 

Vi.  Imagine  ABCD  to  be  a  bleeir,  Ptate  CXTTTf. 
fig.  1,  strained  either  'n  tin.-  dii-urf: n  FT  '^i-  V',  h\ 
a  force  W;  and  let  liDi  a  l.uc  Jia i:i  tht 
8ame  plane  as  the  direction  of  the  straining  force ; 
and  perpendicular  lo  the  axis  ab  of  the  block. 
^ow,  if  we  consider  the  resistance  of  the  block  to 
be  coUeoted  at  the  centtea  of  leaietance  t  and  e.* 
tbe%<F  wOlNpraeaat  akf«r  Mtdd  uponbythna 

vol.*  Vl>  9AU  U« 


C— T=cos.  a  W, 
And,  by  the  sitoftttj  of  the  later* 

cF 


cF  A 


-1 


(2.) 


(») 


9&  Withoat  eteppiBg  to  aeiice  eome  maxims  for. 
nUhad  bgr  tbb  equation  (tee  the  Art.  Bfiisci^  Prm. 
B),  we  will  proceed  f □  explain  the  aotatioDaNd  ra 
the  investigation  which  ioilows: 

/  =  the  length  A  B. 

d=i  the  depth  BD,  measured  ia  the  same  plane  at 

the  directtoif  of  the  itiahi. 
tathabiaadth. 

xathe  dfataoce  of  tte  neatral  peint^frora  the 
axis  ab. 

the  distance  of  the  point  g  from  tiji3  at,. 

p^^d — as),  and  p(|(/-fz)  the  respective  distances  of 
the  centres  of  resistance  i  and  c  from  the 
neutral  point;  and,  consequently, 

pd=ihe  distance,  et,  between  them.  And, 

g{^iL~x),  and  gi^d+z)  the  respective  distimca  of 
the  centres  of  gravity  «  the  sections  into 
which  the  neutral  axis  divides  the  block, 
counted  from  the  neutral  point. 

The  leverage,  cF,  expressed  in  this  notation  will 


bo 


f  ain-a 


cos.  a 
ti0B(4) 

lsiB.a 


4.  jH4pd4<l-rF)ss  CMWVicntljr,  aqoa* 


S7-  N^ow,  it  is  shown,  by  writers  on  ibe  resistance 
of  solids,  that  the  resistance  of  any  section,  collect- 
ed at  its  centre  of  pressure,  is  equal  to  its  cohesive 
force  multiplied  by  the  distance  of  its  centre  of  gra- 
vity from  tlie  neutral  axis,  and  divided  by  the  dis- 
laaca  of  the  point  of  greateet  atQiia  from  the  oaatial 
«di.  (Bmenoe'e  iMwibnrfi*,  nop.  77.  4C0iad.) 


Accordingly  we  have  C  =^^/J^^ 

^  

Thefefore.^=^i^±4!5  Wo» 

in  Equation  (5),  we  obtain 

(aiP-8)s'-ja  (^^'+,y)+lK=« 

If  Aa  btodt  ha  reeiaDgnlat  jpts|»  and, 
4b 


(7.) 


(••) 
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the  distance  of  the  neutnl  point  trom  the  axis  ts 


S8.  The  value  of  s  fbr  a  reetangalir  taedoB  beio^ 

delcrmmcd,  the  mri^-ni'. ,i.lr  if  :=( raining  force  It 
eaaily  found,  so  thit  ii  way  not  exceed  toe  power 
eftlwantanali  Ibr,  bj  tba  propartiN  of  lfa«  brar* 

Wcafc««74^^  ;  MdriaceC 

by  Equation  (6),  and 

bf  B^natioit  (9),  and^l  by  tba 


.  //  «in.  [1  \ 
18(  +»  J 

fona  of  the  Mction,  we  liave 


fig.  4,  thalMetore  will  take  phee  at  BD  t  and  W  ta 

equation  (H^  v.i!l  be  tfu'  prp'^urf  on  either  kup«  MaisBij. 
port,  which  is  uljviously  hall  ihe  loud  in  the  middle.^ • 

40.  Ill  any  v>{  rliCM'  fquatioot  it.  i.s  iiTiinat(  iial  i.uvv 

the  load  be  di»tributed,  provided  that  the  line  of  di- 
rection be  that  which  paasea  through  the  centre  of 
gravity  of  the  maaa  wipportad,  and  the  weight  be  tba 
whole  weight  of  that  maia.  Or«  if  the  (train  be  tbt 
caartiinaJ  aibek  of  lavaml  praaiaiea,  iban  Iba  4iK«> 
tloB  BHHt  be  that  efthe  ramltant  «f  lbaaap«MiN% 

as  dete'-iuined  by  the  |>rinciples  of  mechailiea>  (fiN 
Carpentby,  p.  6*i7,  Jii  'iii*  Supplement. 

4I..If  »alab  of  eqimli-t'  tSiKkni  s  ,  md  width  be 
supported  along  two  ot')t«  sides,  at  A(J,  AB  in  fig. 
S,  and  it  be  strained  by  a  force  acting  at  D,  in  a  di- 
rection perpeodi  cular  to  ha  larface,  and  DB  ba  i 


(10.) 


d  COS.  0  -|-  6/  sin.  a  -f  61/  cos.  a 

S9>  In  particular  cases  t)ii«  fnrmula  becomes non    ^y  equation  (14),  \V*  = 
simple, — for  example^  when  the  distance  of  " 
g  from  the  axis  ab  is  o,  that  it,  when 


equal  to  DB,  then  th«  ftattHira  will  laic*  plaoe  in  llm 
dmciiaB  £B}  far  it  muf  be  ihaara,  by  the  ftiui. 
plea  of  tfiewailaa  ana  iMhbna  of  quantiliaa,  that 

t^iC'  ri'Mfitanoo,  according  to  that  line,  it  a  minintiah 
And  i,iui.r,  lu  that  ca»e,  EB=2  FD,  weihall  haw. 


(IS.) 


(11.) 


'ifeoa.  a-\Sl  tin.  a 
In  a  odtnna,  or  pillar,  the  section  of  greatest 
alraia  will  be  at  tba  middle  of  the  length,  aa  at  BD 
,  in  l|g>  i  t  and  the  directioa  EF  of  the  straiDii^ 
ftwce  Is  usually  parallel  to  the  axis ;  and  then  sin.  a 

fbd* 

=0,  and  cot.  a=l,  and  tliorcforc  W  =  -tttt-  (12.) 

When  the  direction  iif  the  straining  force  coin- 
i.ii  Jcn  'ivit^i  ihr  axis,  or  nhcMi  1^  —  0,  tlie  strain Oftn 
lumn  or  pillar  ii  expressed  by  the  equation 

W=/M  (IS.) 

These  equaticrs  apjily  alto  to  ti-:ihili'  fdrces. 
When  the  strain  becomes  trantverae,  or  when 
EF  ii  pcrpenffioilar  lo  tba  asia,  aa  in  flf.  %  tbco 


A  force  unifortniy  diffused  over  the  tnrface  of  the 
slab  would  fracture  it  in  the  direction  CH,  <hmm 
by  adottad  Una  in  tba  4gitt*,andtf  w  be  the  loud  in 
poiittda  won  a  agnara  faol  of  the  autfaee,  than  iha 

fWliaa  bmf  aabltiUlted  far  the  leverage  and 


The  strength  of  a  series  of  ttcps  bearing  upon  one 
another,  as  in  the  perspective  sketch,  fig.  6,  mmy  ba 
~  with  sufficient  accuracy  by  the  f 


ossob  «Ml  ain.       banoa  W:: 


61 


(14.) 


If  Aa  block  bo  adpportad  at  Iho  aada,  and  tbo 
load  bo  oppKad  m  tba  aiiddlo  of  the  langtb,  aa  to 


lion,  aapnaaii^  tba  depth  to  be  the  mean 
dcptfi  of  any  one  atep ;  aa,  for  example,  taken  at 
GH  in  fif^.  7,  the  6gure  showing  the  ends  of  the  steps. 

42.  The  ce*e  to  which  equation  (14)  applies,  af- 
TjrJ?  tliii-  iiiMji  convenient,  an  well  a»  the  nicFi  accu- 
rate, means  ot  deteraxioiog  die  value  of/  for  any  ma« 
lerial :  and,  supposing  it  to  be  one-fourth  of  the  al>- 
solute  coilOlion  (|  S4),  the  last  column  of  the  fill* 
lowing  lalile  of  OSperiroeots  gives  its  value  for  Ifr 
ib  aaartan*  ftc.  b  lAonearaBtainiiploaaB- 
the  ealeaiMad  valoek 


Tablb 


mtke  rraanana  Slm^  tfSlaM^  4cw  fa  ||«  Cew  Sfttlim  (14^) 


No.  of 

flgbtMHS  nM> 

WtUbltfi 
Cmi  Pom 

BlSiking 

VslocB  «f/=i 

jf  ibe  absoluM 
(IMDglh  of  a 
Squaic  PtM. 

1 

2 
3 
4 

5 
6 
7 
8 
9 
10 

Statuary  aaarblo  » 

Ditto 

Ditto 
Dundee  stuoe 
Portland  ttono 

Ditto 

Ditto  ... 
Ditto 

Craigleilh  white  sandstone 

White  sandstone  Amn  Uailcsl 
Qiiarry        .          ,  j 

t69-lSlbs. 

163-80 

m 

U76 
134-8 

15  inches 

7-5 

7 

7 
SI 
IS 

9 
15 

7 

7 

1075  in. 
I  08 
1075 
1-5 
1-5 

1  -.'..5 

1-55 
1-3 

1-075  in. 
105 
1-075 
1-45 

•2 
2 

207 

1-55 
1-55 

25  Ibt. 

5.; 

(15 
207 
28 
50 

SO   y  V 

6l'5 

65.000  lbs. 
73.000 
78,000 
95,000 

35,000 
ae  una 
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• 

VftnU  Off  I^B^ 

No.  Ot 
Kipu. 

Cable  FoM. 

Ltn(ib  { 

Depth  i 

Breadili  b 

Breaking 

W«igbL 

sf  clw  aboohlif 
ttKngtb  of  a 

S^M  Pom. 

11 

White  MndMaMftam  lummniMit 

9 

1-325 

1-45 

4o 



26,000 

19 

Ditto        .  . 

4^ 

1-45 

1-685 

80 

33,000 

IS 

Dicto  « 

<<5 

i'K 

116-5 

24,000 

14 

Bath  itaie         •  • 

i 

1 

S8 

17iOOO 

15 

5*1  r^*"/?  •  •  * 

V\eUn  roof  g]«te         .  . 

»d 

1 

60 

101,000 

16 

6 

0-2S 

li 

SO 

414,000 

17 

Scotch  roof  slate       .  . 

6 

0-25 

»4 

85 

345,000 

18 

Common  brick,  new  • 

4 

2-5 

4 

201^ 

6,900 

19 

Ditto  old 

4 

2*5 

4 

171-5 

5,900 

20 

Best  stock  bride 

4 

8'5 

4 

222 

7,600 

91 

a 

1 

1 

m9  9 

83 

Mortar,  ceamaon 

0-75 

0-35 

li 

11<5 

83 

HmtUt'm  thejoiitta  of  (wo  inch^ 

8  poo. 

2  poo. 

2  pou. 

1»400 

«HrlMil«jriB«l             .  ) 
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Nili[iljer<i  18,  If),  and  20,  6rv.  .'r  ini  I'mr^ow'-,  r.-.^f^y 

on  the  S'lrtHgik  of'  Tmbtr,  Ac,  p.  250 ;  each  a  mean 
of  three  trials. 
MuilMrS8,ft«m  Bfladdct**  Trwil^  dttAHdtBiUr, 

portaMOli  «tn  nude  bjrdM  writer  of  tills  article. 
We  lutre  not  availed  ourselves  of  the  experimeati 

of  fia-jThry  (Uoiier'n  Jourmi!  (if  Phytiquc,  T  Mne 
IV.}  rm  thi-  trannTfTSi?  s:rcii^r!i  of  stoiie«  ;  becaune 
tho«e  (iu  Ijxed  lit  one  l';iJ  ajvicur  (o  iiave  been 
injured  in  fixing,  and  onJ^  a  calculated  r«»ult 


givpn  for  the  otiicr  spccimcnR  tupported  at  both 
end«:  both  of  which  are  given  in  the  Article  Strkmoth 
or  Materials  in  die  Emyrlepmfia. 

4S.  Sevetal  esperineRta  have  aba  bean 
irilb  the  intaMioa  «r  maauring  the  dirael  I 
tio  ailaiMloii  or  caaipnMiaiii  bat  theonr  iodicatea 
•o  nice  an  adjiHtment  of  Ae  direction  of  the  strain- 
irf.'  Turco  '.o  be  neccwary  in  the»r  rx pc-rirnenrs,  ilnjt 
(he  reader  mav  expect  the  resuits  to  differ  as  widaiy 
among  theMdm  aa  Ifaay  doftaai  r 
Jation. 


Tabli  II.— £x/>frwiieiii<  on  the  Direct  Reiittance  of  Stones,  S;^c.  to  the  CaM  Equation  (IS.) 


vrdgbtof  * 

IMA  root 

\rt»  of  Spc- 
ciiB«n. 

W  right  tluu 
puUcd  U 
Mnnder. 

at  the  *b»o1ut« 
Hre.if'i^  nf  I 
Squire  Foot. 

1 
2 
8 
4 
S 
6 
T 

Hard  stone  of  fJivry          .  . 
Tender  stone  of  tiivry       .  . 
Mortar  of  sand  and  lime  16  j^ears  old 
Plaster  of  Paris  ... 
AdheaioD  of  aaartar  to  lias  stone,  joined  6  months 
Adbnion  of  nuvfv  to  brick,  j«^ned  S  nonths 
AdliaMn  of  owrtur  to  tilav  Joiaed  •  aaantba 

147  lbs. 
190 

96  Unra 
SM 
1  pouce 
1 
4 
4 
« 

lb*  iivres 
183 

58 

76 

64 
138 
141 

H,  400  lbs. 

I,  400 
1,800 
2.500 

547 
1,180 
l,MO 

Thv  cxpcrimcr.t.s,  Nti:-..  S,  4-j  :'.  C,  and  7,  are  ex- 
tracted from  Bondelel'g  L'Artde  Bdtir,  Tome  I.  p. 

ii2. 

Not.  1  and  S,  by  Gauthey,  Rosier's  Journal  de 
PhtftSfttt  Tone  IV.  p.  414.  In  the  Article  Strenoth 
o#  Materials,  ia  llM  Bmc^tftMih  llMW8>|Mli> 
Bsents  have  been  <}aeied  M  experfmentt  en  conpiea* 
•ion,  by  misuke. 

44.  In  the  resistance  to  actual  fracture,  from  a 
compresdivc  force,  the  joint  effect  of  cohesion  and 
fitictlOQ  is  coDceroed,  and,  therefore,  a  much  greater 
fiwee  b  raqaired  to  crush  than  to  tear  asunder 
Hbm  liune  quantity  of  material.  The  resistance  to 
ftactore  might  be  investigated  on  principles  analo* 
gous  to  those  ire  intend  M  eaipley  in  detenalafaigllie 
pressure  of  earth  against  retaming  walls,  8te,  (See 
also  CAHrBKTuy,  |i  in  this  Supplement )  But 

we  coooeive,  that  ii  is  neither  prudent,  utelul,  nor 


necessary,  ti)  Inm!  the  patt*  nf  a  structure  beyond 
that  limit  we  have  made  the  basis  of  our  investiga- 
tion. (See  §  84.)  Rondelet  has  observed,  that  the 
load  under  which  a  stone  began  to  split  was,  nearly 
always,  two-thirds  of  that  vrhich  criuhed  it :  but  that 
mmm,  efaeM  Uada,  bman  to  split  with  half  the  load 
ihat  cradled  h  (L'AH  A  Baiir,  III.  86  et  lOl): 
the  value  of  f  should,  therefore,  not  i  \  o  i  tl  on». 
fourth  of  the  force  which  splits  stone,  art!  jupposing 
ti  u  sjiiliiing  force  to  be  always  half  the  crushing  one, 
we  shall  have  /=one-eighth  of  the  crushing  force. 

45.  In  this,  as  in  the  preceding  tables,  the  reader 
will  observe,  that  the  results  of  all  experiments  ase 
given  in  the  original  weights  and  measures ;  but  that 
the  value  ofy  and  ilw  web^ef  k  cubic  Ibot  an  m 
English  pousdi  AYoirdapoB^Mid  fer  aftB^iih  faoL' 

TTic  rcireipn  weights  and 
by  their  foreign  oames. 
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STONE-MASONRY. 


it  CnM^t 


No. 


1 

2 
3 
4 
5 
6 
7 
8 

y 

10 

11 

12 
13 
U 
12 
IG 
17 
18 
19 
20 
21 
22 
S3 

24 

25 

26 
27 
28 
29 

30 
21 
92 
33 

:h 

S5 
3C 
37 
38 
3S 
40 

41 
42 

43 
44 

45 
46 
47 
4» 
49 


Onu^tS,  Aberdeen  h\ue 
"I Pcterhcail,  hard  and  close  grained 
■  I  Cortiish 


 ro«c  Oriental 


w«Mrt 
CaflTl 


of* 


.v«iiiedwliiti,Italini 

variegated  nd,  DefOMlure 


■li  the  arches  of  thf^ 
/ 

of  AU 


Dundee  »tonc 

Cnugleith  stone,  with  dM  iHMa 
Do. 

Bromley  Fall  eandi 
Portland  stone 

Do. 
CttkUo  wbit« 
Vcvksliire  paving 
Hard  stone  of  Oirrjr 
Tender  stone  of  Givry 
Saillancourt  stone,  of 

bridge  of  Neuilly  arc  conitruct«d 
Foiirneaux  stone,  used  for  the  pflburt 

Saints,  at  An^rs  .  .  • 

Bogneux  btone,  iise<l  for  the  luvter  ptirt  of  the 

pillan  of  tbe  Tantlu  oa  at  Pari*       *  / 
Stonfl  med  Ibr  tbe  bridge«f  6t  MaxcnM  . 
Cueita  •tone,  in  Italy 

^taM  gf  vlikb  the  temnlei  at  Pttatum  siv  bnih 

Fravertino,  of  which  tlie  chief  of  the  ancient'^ 

buildings  at  Runic  are  built 
Derbyshire  grit,  a  friable  red 
Ditto,  from  anotlier  quarry 
lioe  stone,  GloucestGfllliR 
Tufa,  from  Bom*  .  • 

Chalk 

Pumice-stOBe      *  . 
Brick,  hard  and  wrfl  boAlt 

  |>alc  red 

  red,  mean  of  two  trials 

—  Stourbridge  fire 

^lurtar  of  lime  and  aand  well  beat  tog«tb«r,  lt>  \ 


montliu  old 
Do.  16  years  old 
Du.  not  beaten,  18  months  old 
Do.  of  liiM  lead  pit  awd*  IS  moptiw  old  . 
')0h  beaten  togcUMT,  18  nmtlu  old 
)o.  of  lime  and  pounded  tiles,  IS  months  old 
')o.  beaten  together,  18  months  old 
Do.     do.    16  years  old  .  . 

Do.  from  an  ancient  wall  at  Rome  .  * 
Do.  IVom  tJie  Pont  du  Gard  •  • 


178*44 

174-9 

16H)6 

lfi6-37 

171-  OG 
I6ti82 

172-  5 

166^ 

15812 

15CC2 
151-43 


H>s. 


151-48 
U7'S1 

141'SI 
l60'08 

13712 

150-  25 
16987 
140*87 

47'«7 

H4-75 

151-  75 


7600 

.S7  81 
9? -3 1 
130-31 
135-5 

llMl 

I0l'56 

118-93 
91-06 
03-93 

89-37 
93-75 


20  line* 
I'  poucee 

8-85ioch. 
«  S5 

■2-2- 

i 

2-25  inch 
1 

4  pooces 
e-Uindt 

i-25 
25 

1-  25 
2'25 

2-  25 
2-25 

2-25 
2-25 

tSi  lines 
B76 

4  poueca 


2jcenilm 
4  polices 


1-  25  inch 

2-  25 
2.25 

V  pouces 
2-25  inch 

1-  pouces 
■178  line* 

2-  25  inch 

M5 

4  ponces 

t4 

i 

i 

V 


vjuc  of 
of  ihe  CniAiag 
Poicc  for  ■ 
Squtfc  Fool 


IS 


5)S08 

24,«5C  lbs. 
18,6S6 
14,302 
89,168  lirret 
52,70* 
1S,632  lbs. 
3,216 

19.58*  liwea 
21,783  Ib«. 
16,172 
14,918 
15,550 
12,346 
Is.  632 
10,284 
14,918 
10,26* 
19.856 
1  i  .208  livres 
5,850 


96,000 

6,125  kilog 

33»S80lirre8 

36,142 
13,720 

iM»  : ' 

7,070  lbs. 

9,776 

1,449 

3,520  livres 

1,127  lbs. 

2,l00livrea 

5.280 

1,265  lbs. 

1,817 

S.864 

2,552  livres 

^,864 
1^ 
2,473 
3,490 

2,896 
3^7(^ 


96,000 
149,000 
114,000 

16,'5.00O 

iijit.ViAt 
57,000 
83^000 
l?4.OO0 
129,000 
119,000 
124,000 
98.000 

67,000 


62,000 

97,000 
150,000 
58.000 


4,848 

3,090 


11,500 
15,000 
9,000 
8,900 
34,000 
10,100 

10,900 

12,000 

7,900 
10,600 
14,600 
12,900 

J  6.900 
-'i.(-UO 
li»,00u 
18,000 
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$tor.e-  The  Experiments,  Nm.  1,  21,  22.  and  36, 
Muirirr.  rnade  by  Gaul  hey.  (lloz.  Journal  de  Fhi/iiquc,  Tame 
^— V— '  IV.  p.  406.)  Tbote  numbered  3, 4, 5,  &,  y,  1  i,  lo  20, 
SO,  Sit  3^,  31',  SI,  38,  and  SQ,  were  madv  by  Mr 
(jeorge  Rennie.  (  Philoiophical Trimtactiont for  1818.) 
The  others  were  made  by  Rondelet.  (Traiti  de  [Art 
4t  BiUff  T«iBB  L  and  IIJL)  We  bMe  adected 
diete  wbicli  wH]  bt  mntawfU,  widi  othen  oft  nore 
interesting  and  curiaii*  nature ;  such  are  Rondclet'a 
experiments  on  the  effect  of  beatiog  mortar,  the 
strength  and  density  of  ancient  mortar,  and  the  re- 
iiiiitancc  of  «tooes  used  in  aiicient  and  modern  struC" 
tur^ 

4({.  It  wat  observed  by  Rondelet,  in  the  course  of 
hk  Ttij  immwniii  experiments,  that  it  was  not  the 
h^mjflit  NOOM  which  offerfd  the  greMcat  di^gree  ef 
nalrteiiee  to  oonprcsslon,  bet  thoae  of  a  fine  even 

groin  and  close  texture,  with  a  deep  colour  ;  tl<5t  nf 
granites,  the  most  ci>mpact  and  perfectly  crjsLaliatJ 
are  the  strongest  [L'Ait  d,-  .  I.  213,  215);  and 
when  all  other  qualities  were  the  same,  it  e^ieart 
that  the  strength  was  ia  pfOpOflloa  to  fOiBe  mctioD 
of  the  specific  gravi^. 

The  writers  who  uve  eeotr8)uted  to  our  ci{«rJ- 
namJ  knowledge  ef  dm  Mmigdi  ef  Monei  ave  not 
<niiB«nwt :  the  diief  are  CwiiMoir,  1b  Ut  Jle> 
ihiinlcs,  ite  Ed.  p.  115  ,  Gauthlv,  in  Ua  JCfaiodv 
tur  la  ckarffe  que  peuveni  jxtrUr  lc$  Pitrrta  in  Ho- 
ZlBn'$  Journal  de  I'huuque,  Tonie  IV.  1774,  and  in 
bis  Comtructitm  de*  Voni*,  Tome  1.  p.  267  ;  Cou> 
UMMt  Mimoiret  pritenth  d  C  Acadimie,  1773 ;  Ron- 
DSLBT,  ia  bis  TraiU  de  tArt  de  Bdtir,  Tome  I.  et 
III.  The  latMr  toIwin  conldaa  the  experimenU 
made  b  v  Pkebombt  nd  Soorr&OT.  lUaiuip  Pitfp* 
MophiceU  Tranttutiont  for  ISlB.Of  MiioamitlQBf 'Ma* 
gaxtne.  Vol.  LIII  ;  Tncoaeui,  J%agiP>liM(Ariv«(- 
zine.  Vol.  LVI.  p.  <>m. 
Actiui  I.o»<l  The  latt  co'umn  in  each  of  the  three  tables  of 

nit  •»  iiiaac experiments  sliows  the  greatest  load  that  we  suppose 
to  Pnstlea.  ihouid  be  borne  by  a  superficial  foot  of  tbe  diftreot 
kfatdt  of  Mone  cootaincd  io  ttaoie  table* ;  we  now  pro- 
pete  to  cite  tbe  teadlB  of  wirie  caleulatlons  re> 
ipecting  Uie  extent  to  which  atooe  bat  been  loaded 
in  practice.  The  fordgn  onet  are  reduced  to  our 
own  weights  and  Btaeiitie^  and  dw  whole  ttaied  fa 
round  numbers. 

The  pillars  of  the  Gothic  cuLiruli  of  Allsaintsat 
Angers,  of  the  stone,  No.  S4,  Table  III.  support  on 
eacn  superficial  foot  a  pressure  of  86,000  lbs.* 

The  piUart  of  the  deone  of  tbe  PamBooa  at  Parit, 
die  lower  part  of  whleb  era  af  BecaeoK  ttooe  (No, 
25,  Table  IIL),anppoit  en  aidi  lapefidal  feet 
60,000  Ibs.t 

Tbe  pillar  in  the  eaaiw  «f  tte  Chapter  Jwnaa  at 


Elgin,  which  is  of  red  sandstone,  suj  norts  oa  cacJi  8iob«- 
saperficial  foot  40,000  lbs.  X  Mmomt. 

The  piers  which  support  the  dome  of  St  Paul's,  ia  "^^-^ 
London,  sustain  a  pnatova  an  easb  topeifleiBl  fiiet 
of  39,000  iba-t 

Tbe  pieia  wbieh  aappart  (be  done  af  St  Peter'* 
et  ReBe,auateiaap(«aaaca  an  aadi  anpeificiet  fool 
ofSS^OOOlbait 

The  pressure  on  the  key-stone  'N'  2  Tibbie  III.) 
of  the  Bridge  of  Neuilly  lias  been  ciUiuuLcd  lor  tath 
sopcr*ici.i]  foot  at  is.ooO  ibs.§ 

On  these  examples  we  have  to  remark,  that  the 
calculators  of  them  have  considered  the  pressures  to 
be  uniformly  distributed  OTer  tbe  pressed  surface ;  thia 
can  only  be  true  when  the  direction  of  the  resultant 
of  tbe  straining  force  coincides  with  the  axis  of  tlie 
pier  or  pillar ;  besides,  stones  cannot  be  wrought  ab- 
solutely level,  nor  bedded  in  perfect  contact.  From 
tlie>e  circumstances,  tiie  .'itrength  of  piers,  columns, 
pillar?,  and  litlIi  stones,  should  be  estimated  by  equa- 
tion (12),  and  when  the  line  of  direction  lalU  within 
the  pier,  always  making y  =  half  the  least  dimension 
of  the  aectioo,  an  alkwanee  irtiich  will  iadode  tbe 
clbet  af  the  greatoMl  pouMe  inequality  of 

Wa  tfaoD,  b  that  aate^  hate--^ 


•d  +  6d=^^"^"'* 


If  the  pressure  on  the  Dagneux  stone  in  the  piers 
of  the  dome  of  tbe  Pantheon  at  Paris  be  estimated 
by  this  formuhi,  it  will  be  found  that  it  is  sufficient 
to  spUt  the  stones,  and  this  has  actuaUjr  happened.  || 

48.  The  diief  elemenu  of  the  theorj  M  arches  Principle*  ot 
bate  already  bean  gifen  ia  tbe  Attkle  Bui>es^^|;|^  ^ 
(Sect  II.)  fai  thit  SupfUmad,  to  wfiich  we  refer  the"**^"^ 
reader,  at  the  same  timr  <  xprrgsing  a  hope  that  the 
excellent  article  referred  to  will  be  ugeful  in  correct- 
ing some  absurd  notions  respec nr-  iMii  runa  i  jiud 
other  curves,  which  are  too  commonly  entertained. 
The  conical  suppoit  ef  the  lantern  of  St  Paul's  is  a 
fine  example  of  an  apprepftale  fofm,  while  the  ca» 
tenarian  dome  of  the  mocb  Pamlbeea  exemplifiet  a 
acientific  blunder  of  the  first  magnitude,  f 

The  princfoles  of  domes,  of  groins,  and  of  vaulting 
of  every  kintf,  arc  the  same  as  thase  of  arches,  ex- 
cepting thai  each  kind  has  its  peculiar  manner  of 
distributing  the  load  on  the  dfftnat  parte.  Sea 
Prop.  M  and  N,  Art.  Bridge. 

Of  the  Preeture  of  Earth,  Itadtt  Jfc.  afftintt 

49r  When  a  high  bank  of  earth,  or  a  fluid,  is  to  be 

1  bv  a  wall,  at  it  u  often  neceataiv  to  do  infJ|J^ 
biMgia,  lo^  qaqpi,  raaartaifa,  doeha,  aadtjEST 


•  Gauthey,  Rozier's  Joumcd  it  Pkytioue,  Tom.  IV.  pu  409^  ar  GmfiwlSNi  db  PlKd$,  T<m  I.  fu  SIS. 
t  Rondelet,  L'Art  de  Bdiir,  Tom.  III.  p.  74. 
i  Telford,  Edinburgh  Encyeloptedia,  Art.  Bridgi,  p.t 
I  Gauthey,  CoHslruclion  det  PoMk,  T""^  I*  P* 
I  Gautbcy,  Coiutntction  det  Pmlf*  Tone  I.  p.  S73. 
f  LacfaaigecoiMUifableaiiaceitevoiktadevBitPOrt 
daeoBcaiDlitlidbMKlfc.  TnOirArtdiBilirflL. 
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miliury  works,  the  construction  U  »ery  expeniive, 
however  economical  the  ineai.«  employed  m«\  be; 
beoce  it  i«  desirable  to  devote  some  »pace  to  an  ob- 
ject of  which  the  importance  is  manifent. 

Let  £C<  PJ«»»  CXVIII.  fis.  8,  be  the  line  accord- 
bg  to  wMcIl  dM  Mrth  wwdd  W|nrkte.  if  the  wall 
were  to  yield  in  •  tmidl  degree;  Ikea  AEC  will  re- 
preteot  the  aection  of  the  pnm  of  etrtb,  the  prc»< 
WrO  of  which  cause!  the  woll  to  yirM 
Put  W~the  weight  of  the  prism  AL;(  ,  when  its 

length  i«  unity. 
Rstba  resistance  of  the  wall,  when  its  length 

is  UDity- 

•  «^eangli».£C«,  which  the  plane  of  fracture 

nnnt  wUh  •  vevtlcel  line. 
9  =  the  angle  ACa,  which  the  back  of  the  wall 

makes  with  a  vertical  line. 
Fsthe  frict  inn  of  llw  mtik  whw  iIm 


<w.) 


sec.  a 


•eca 


Or,  R=w( 

50.  But,  In 


LFtin.a 


) 


the  case  now  considered^  the  radios 


,n.c)x(l— Ftan.n^j 


B 


F-(-  tao.  a 


(21.) 


u  unity. 

A  =  the  vertical  height  of  the  «  ull  -(  In  feet, 
•od  Sssthe  wcisht  of  a  cubic  foot  of  earth,  water, 
or  other  matter  to  be  lupporied. 
If  ^  be  the  centre  of  gravity  of  the  priam  of  earth, 
the  triangles  rpg,  C«E,  being  stffliler*  iIm  cfcit  of 
ibe  prim  te.iiidBb  in  the  direction  EC,  reduced  foT 

lliefrietie.,«aibeJ£li^^^  <».) 

This  effort  is  to  be  e||iOaed  by  the  resisUnce  of 
the  trail,  whieb  let  w  enppoee  lo  bo  collected  at  c, 
the  eoatn  of  piweniek  and*  ledaeiBg  it  to  the  direc- 
tiea  CE,  the  eflectof  fttatian  being  eUowed  for,  it 

B(F4't»w.a> 
aec>a 

Hanee,  hi  the  case  oif  eqiuiibrium, 

W(I—  Ftan.g)  _R(F-H»B.a) 


Atid.  from  the  state  of  the  TKilaUa  quntMai  ia 

this  eqiiatinn,  It  oTivinu*  tliit  it  I]£u  a  mBTimWIt 
value,  which  determines  ihc  angle  of  ffscturOt  BjT 
the  principle;  ol  maxima  iind  ndllhB%  ih^  BBUhllMn 
preasure  takes  place  when 

X 

liD  esr-F+  (i +F  taii.«43!|p?+  P«)  (f&) 

If  the  angle  which  the  plane  of  repose  (Bridge, 
Sect.  III.)  makes  with  a  vertical  flaoc  be  deaot^ 

bjr  it  then  F^^.;  aad  lan.  «a 

-.1  ^{t$u*e.  tn.  H4-  taa.«i^.iafc«Hfcl^.n^  ,  • 

tan.  i 

H  tlic  biick  ul"  the  wall  l>f  vi  rticsJ,  tan.  czzo,  and 
then  thi.i  equation  reduces  to  thi  thapltf^RD,  which 
Prony  obtained,  of  tan.c^tan.  ^i.  (H>) 

51.  When  we  substitute  in  equatloa  (11)  Aevft* 
lae  of  the  tao.  a,  which  has  been  found  m  eqoa.  (Sf)^ 

it  becMBca  Bss-^|-^-[taB.  H-tMi.«.4^2 


And,  when  the  back  of  the  wall  is  vertical, 
R  =  ^tan.«l.> 


it  bar 

m 


The  tan.  i  being  the  cb-tangent  of  the  angle  of  r^t 

pose,  if  the  matter  to  be  supported  be  of  SO  fluid  s 
i.:uuri:  iluit  it  iiutumlly  nssuir.es  a  sensibly  level  sur- 
face when  at  rest,  the  tan.     becooiaa  oqiul  to  unt- 

It 


The  same  result  may  be  obtained  from  ti  t  (.  ob 
principles  of  hydrostatics  in  the  case  ol  fiuid«. 

Since  the  only  variable  quantity  which  enters  mla 
the,  calculation  of  the  distance  of  the  centre  of  pcei* 
aai«  is  the  height  k,  whatever  the  nature  of  the  aqi* 
ported  BMierial  niqr  bet  therefore  that  diataeee 
ometed  Aom  the  heao  will  ahrays  be  ^A,  as  b  the 
pressure  of  fluids  (See  Btmumvavhi^  is  the  £t- 
c^dojxtdia-) 


Tabu  lY^TtAlejf  Cmuttua  Quwditm  necmaiy  for  calculatii^  tk* 
FmmnoftomMakruii. 


WriffhtoTa 
Cubic  Foot 

=9. 

VatasaTRia 
IqwdsBCaft) 

Value  of  R  in  \ 
Zma.  (Si)  wfant 
e=10«. 

I 

62-5  lbs. 

B.—'M\h* 

2 

92  — 

R=I3-8A* 

3 

119  — 

BslT-^Ai* 

4 

Quart*  sand  (dry) 

103  — 

R=W7*» 

In  saad,  clay,  and  earthy  bodies,  the  natural 
skipes  should  be  taken  when  the  material  is  dry, 
ana  the  day  aad  earth  pulveriaed.  When  eoy  of 
Aew  bedlee  aie  b  »  Bekt  tlMeiir  die  perti  ceieie^ 


and  the  angle  of  repose  is  greater,  though  the  fric- 
tion  be  actually  leas.  The  preceding  Table  shows 
that  tbepfeaaareofwateriagreeterthBii  that  ofanj 
ora«oAerhfadeorn«lter,and  fieeiiheaMuivef 
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fluid*  it  ia  evident,  that  if  water  bs  mtund  to  oal* 
lect  behind  B  retaining  waU,  cdcolalad  to  milMla 

[  Liiiiiiion  p.irtfi  only,  it  miwt  likely  be  overturn- 
ed, isuch  Bcciticuu  amy  be  prevented  by  malting 
proper  ilraini. 

59.  The  preceding  analyttt  will  apply,  without 
iWllhln  error,  to  the  curved  walla  which  have  lately 
fcmman  faii^ffffKU.  g"^,  lO  Is  a  tectkw  of  one  of 
ttaew  Mdb,  u  •ueotaal  A-om  a  design  by  Renoir 
The  vertical  height,  AB.  SI  feet;  the  wall  of  uniform 
thickneu,  with  counterfuru  15  feM  apart ;  and  tb* 
.  front  of  the  wall*  described  by  a69  feet  r idiviK,  with 
the  centre  in  the  horizontal  line  DA  proiiucud.  1  he 
wall  i»  built  of  brick,  srul  tl  l  anilonn  part  i-i  V5  feet 
thick.  The  ndioa  is  usually  thrice  the  vertical  height 
of  the  wall ;  when  this  proportion  is  adhered  to,  the 
Mirirc  will  be  t«o  degraea^  for  which  (h«  value  of  & 
bMlaktaibiheTdblii. 

R«Ut«.a  5i.  In  the  nrn  place,  we  propose  to  invest l^atc 
•f  WalU  the  re«i»Unce  a  wall  offers  to  being  ovmtimcd  ■  iind, 
IP  ao  doing,  it  appears  desirable  that  the  rt^i.-  tuncu 
of  dio  foortar  in  the  joiou  should  be  cua&idered  one 
of  Iho  ulMimiHI  of  tM  itiCDgdl  of  the  wall.  Good 
morur  addi  oMob  to  «1m  fiianeaa  of  wall*,  and  ttill 
more  to  tfaeir  dtirabilitjr,  ilidt  all  things  considered, 
ftt  first  cost  \*  \vt»  than  that  of  bad ;  beaidM»  tho  N- 
Mstaoce  of  mortar  lo  compression  rouat  bo  eomlder* 
ed,  for,  in  practice,  we  have  no  perfectly  hard  arri»es 
to  fulfil  the  conditions  of  common  caecbuucal  hypo- 
theses. 

Put  AstbearMof  the  wall. 

vstbo  wtipfat  of  •  ctibie  tMft  ormaMttiy. 
9= the  hortaontal  dilMBee,  ga,  between  the 
vertical  patsing  through  the  centre  of  gravity  of  the 
wall,  and  the  point  where  the  axis  cuu  the  plane  of 
fracture,  ihe  name  notation  being  applied  to  the  other 
quaniitie*  as  in  the  forrg>ii;ij;  L-i]i;;itionK- 

Let  G,  fig<  9.  be  the  centre  ui  gtav,iy  at  the  wall ; 
•nd  on  Ibo  eortieal  G| 
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When  the  aectioa  of  the  wall  is  a  rectangle  jf3«« 
ihefdbm  Ef (SI)  ndvoM  to 

"—V  J—hw  ' 

This  last  Equation  i*  alio  correct  for  a  wall  of 
which  the  back  i^  vertical,  and  the  front  sloping.  W*, 
suppress  the  investigation,  to  afibrd  the  young  stu* 
dent  an  opportunity  of  proving  that  the  diminutiao 
oC  wMgb*  '»  asacdj  couotorbalaDced  bj  tbe  ah«n» 
lion  of  tbo  cBatoaea  <tf  tPw  cratie  of  gtim^flNMi  tte 
axis. 

The  tendency  of  a  wall  to  slide  fofward  flMjr  bo 
euily  pfonaMd.  by  glfiag  ao  ineliaalka  to  tho 
joints. 

55.  To  illustrate  these  rules  we  shall  give  two 
oiaoipte^  and  in  ibaia  show  the  cooatroctton  o(  a 
tM^  vhidi  tho  loodor  wj  oolargo  «t  liia  |^m- 


set  ofl'  ■;I,  the  height  of  the 
represeot  Axv=: 
HI  Iho  ftteoEoTlho 

Then,  coaipletiog  the  para)MipM»  EI  will  rO> 
mat  tho  diioetkB  and  iMaori 9  of  tho  maidag 

toeoi  eooMoooBtlyi  -^s  tan.  •  («^ 

Which 

coi.a 

Bat,  «•  have  foond,    «a.  (10), 


/brf 


andoiWR 


StampU  f .  tet  It  bo  rcqinred  to  detonniM  tho 

thickness  of  n  rectangular  wall  for  supporting  the 
front  of  a  whan  10  feet  in  height,  the  earth  being  a 
hiose  sand,  and  the  wall  to  be  built  of  oriel:. 

The  weight  of  a  cubic  foot  of  brick-w"  rk  n  nv  be 
estimated  at  100  lbs.,  and  the  resittdj  ce  <ii  u.  >i  tar 
betog  valued  at  £000  lbs.  per  superficial  iooi,  the 
oxpcriotental  value  being  7900  lbs.,  T  .blo  111.  E*- 
periment  42,  and  the  diflScreoce  an  allowance  for 
aoy  irregularity  in  building,  con»equeotly,y=3000  i 
«k100  ;  and  by  Table  IV.  U=i3-8A* ;  hoacat  Eq<i>< 

/««\  d—  /atxiaoxA' 


\Qg  set  ol  , 
ctolfoof  pfOMuroi  al«N  let  IK  represeot  A^vs 
iba  weight  of  Ao  wall,  and 

earth 


It 

kadiiaetNn,  and  itt  artoaai^ii 
^  (ft.) 


^  d  COS.  a-\-6i  sill.  a-f-b_y  cos.  a ' 

^!^( Equtt.  (!ey,)^;tan.fl~-;  Equa.  (28);  /= 
cos.aV  / 

XA,  art.  51 :  and  6=:unity ;  the  equation  reduces  to 
y<<»_A</iB-.6A«rjf=2RA.  (30) 
If  Iho  Mdion  of  tbe  »tdl  bo  a  parallelognuD,  than 
AssH  Bad~|&ttB.es^;  tbeeo  vahMa  of  A  and 
»  >i  m^'  ubstituted  in  Equa.  (80),  itb^BBtoM  — ir*d» 


JsUSP*'  5000^100*' 

 . — When  y|=alO  feet,  then  tbe  thidi- 

181— 

nes«  of  the  wall  (i=:^-644  feet,  li  k  be  made  sue* 
ceasively  10,  20,  SO,  40,  4c.  feel,  the  uumbert  under 
tho  head  of  dry  sand  in  the  fuJlowing  Table  will  bo 
obtained,  observing  that  they  aio  oni^  ciloiiatad  to 
tho  naarcit  Moth  of  a  foou 

The  ptoper  tfaiehwos  being  found  for  supporting 
one  kind  of  material,  that  for  any  odiar  naj  bo 
easily  determined :  as  the  thickaaaa  viriea  as  tho 
•qoare  root  of  B,  Equa.  (33).  Let^the  ihickncs*  for 
dry  sand  be  d,  then  VlS-8 1 ^81-85;  Id:  l'fi<<  the 

thickness  for  supporting  water.   VlS'SI^lT.Sf ! 
d:  11  Wthe  tl  u  kdc  s  n  r  gup(M>rling  moist  sand.  In 
this  manner,  b>  iman*  of  Table  IV.  the  thicknesses 
for  other  kinJs  arc  taslly  calculated. 

Example  II.  If  a  retaining  wall  be  intended  to 
support  a  aandy  and  looae  kind  of  earth,  to  be  con- 
structed  of  brick,  and  to  be  inclined  10  degreaa 
from  the  verUcal,  tho  tUckncM  being  uniform ;  it  la 
required  M  datofniao  thai  thtdoMM  ibr  anjr  gttcn 
height. 

h*m  /    3  tan.  c 


B,B,«a,(M),rf=jQ£^- 
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cs'18,  hence  =-27,  aod  iu  square^s-OTSp. 

Alto  y=5000,  and  w=lOO,   coniequently,  rf= 

For  landy  earth  R=:4-8A*,  therefore  t<=jg-q| 

Bjvelv  10,  20,  ftc.  feet,  the  muBbm  obtained  mil  be 
the  jame  witt.ir,  (n..,  -trnth  of  a  fllOt»  «  UuMO  !■  We 
following  Table,  column  5. 

56.  Table  V.— Table  qf  ike  TkUhiemtJor  Re- 
taiuiug  Wdis,  RevelnenUf  DedtmMtt 


Height  of 
WalL 

Thldnii  of  iidt^jDlie  Walb  h> 

Thicknen  of 

CufTcd  WiM' 
for  tupporu.Hf 
Dry  Saa<l,  tlit 
Angle  of  In. 
dioauoobeiny 

Wahi. 

IMM  SuMl. 

10  feet 
20 
SO 
40 

4  0  feci 

89^ 
68-5 

2-7  feet 

ait 

11-7 

S.I  feci 

9-8 

47*5 

11  feet 
8-8 
6-8 
94 

Our  iavestigation  infomu  us  that  the  mortar  of 
high  waUa  muit  be  of  eauperior  itrength ;  indeed,  «re 
ktloir  that  when  ila  oonaolidation  takes  plaoi^  under 
considerable  pressure,  it  !■  of  much  creitor  llnogcb. 
According  to  what  fune^  of  Ihe  prentire  tbe 
•trength  iDcn-asc!!,  we  have  not  experimenu  to  de- 
termine, and  we  therefore  point  out  Uic  circumitance 
to  the  notice  of  expurirocotal  rnquirers. 
Cammetion  <37-  1  he  preceding  analyut  being  confined  to  tbe 
•fWaUi.  conditions  under  trftkh  tbe  eqailibnam  oodid  aot  be 
disturbed  bj  the  pwewwe.  It  would  be  fuiie  umie- 
cessary  to  eoniider  tbe  pbenoaiefn  bf  actoal  fteetun^ 
if  it  were  not  for  the  proof  which  even  these  pheno- 
mena afford  of  tbe  defecu  of  the  common  mode  of 
•  coii:itructiiig  these  walls.  The  back  of  the  wall  is 
generally  formed  of  inferior  materiok,  hence  the 
technical  term  face  mortar  and  lacking  mortar  ;  hut. 
even  with  iofi»ior  noftar,  the  workmanship  is  so 
carelessly  doM^  towards  the  back  of  the  wall,  tbat 
wfaea  b  firadniei  a  porlioo  i«  left  behind.  A  bmw 
nent'f  ettention  to  tbe  direetloD  of  the  presnire  (ace 
n^,  n)  rnii'-t  iho".  the  importance  of  using  good 
niurMr,  ;i[,J  njcLiii-  _'uo-d  oond  ot  the  back  of  the 
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wall;  if  any  part  be  neglected  it  ought  to  be  the  Sioor- 
middle,  wliich  is  of  least  importance,  proTided  the  -^"^^T- 
wall  be  well  bound  toj^eiher  by  cross  bond  stones. 

Tbe  strength  of  a  wull  to  sustain  earth  will  alwaya 
be  cicailj  incicaaed  bj  an/  roughness  or  irr^gidentj 
in  tbe  bade  of  the  wwl,  web  as  projecting  •looM  or 
bricks :  in  stone  work  it  is  easy  to  gain  much  stabi« 
lity  by  this  means.  The  friction  against  a  smooth 
wall  must  add  ntuch  to  its  strength  ;  we  have  not 
thought  it  necessary  to  include  its  effect  in  our  cai' 
culations;  but  intend  that,  with  counterforts,  it  should 
be  Goosidared  aa  a  set-off  gainst  nccidental  pres- 

Coaatetfbrti  .are  wnallj  plaoed  at  about  dine 
tieace  ifae  tbidcaeie  of  tbe  wall  apart,  and  are  riMde 
of  the  same  width  as  the  thickness  of  tbe  wall.  In 
6g.  1 1  is  shown  a  plan  for  building  a  wall  to  sustain 
the  pressure  of  earth  according  to  the  form  proposed 
by  Vitruvius,  Lib.  VI.  Cap.  IX.  And  %.  12  is  a 
plan  from  Perrault's  Notes.  Various  other  plans  have 
been  proposed,  the  diief  of  wluGb  Colonel  resiejr  haa 
coik'Cted  in  his  Course  ^Fur^btUmi  butflMMtef 
thembava  Uttla  to  leoooMDaoa  thaab  It  aeeni de- 
sirable tbat  Uud  of  earred  work  tbodd  be 
avoided;  and  perhaps  that  plan  wViich  unites  th« 
must  economy  with  the  greatest  ^labUii^  u  shown  by 
figs.  13  and  14,  Plate  CXIX.  The  spaces  A,  A,  A, 
are  proposed  to  be  filled  with  gravel  or  fragments 
of  stone;  the  whole  of  the  stone-work  to  he  well 
bonded;  and  tbe  front  and  back  wail  of  tbat  thick- 
ness which  ii  bate  iulMd  te  bond,  in  tfan  kbd 
material  to  be  aaHiliiveda 

58.  I;  i;  iK't.  sufficient  to  depend  entirely  upon  iJic  BonJ  t 
cementing  power  of  mortar  in  the  coiwiruclion  of  Wklli. 
walls ;  the  stones  themselves  should  also  be  boimd 
together  by  their  disposition.  The  art  of  disposing 
si  ones  for  ihia  purpose  is  called  bonding.  Part  of 
the  loQgeet  ttoaee  abould  be  ea^lojed  to  bind  the 
wall  in  length,  and  tba  other  p«rc  to  bind  b  enii* 
ways ;  the  ToraiBr  an  callad  atialilMn*  lha  fatter 
headers. 

Pigs.  15,  16,  17,  IS,  and  19i  show  various  me- 
thods of  bonding  walls ;  these  are  selected  from 
Greek  and  Roman  examples.  The  counea  rfetone 
are  often  irregular,  ea  in  fig.  17  ;  and  in  aeme  wo^ 
we  find  both  irregular  courses  end  btokeo  eoci: 
tbat  ill,  each  as  are  intercepted  bj  large  blocks  of 
atone.  Broken  courses  should  be  aTolded,  because 
they  occasion  irregular  settleincrts. 

The  bond  of  walls  requires  to  be  most  carefully 
attended  to  in  the  construction  of  piers,  angles, 
and,  in  general,  every  part  exposed  to  great  strain. 

On  this  subject  it  also  may  be  flaiMtbed,  tbat 
croiiiiig  the  joints  properly  ie  a  more  effectoal 
Maneof  Iwcding  a  wall  than  that  of  emptying  ver^ 
long  stones,  unless  they  be  very  strong  ones.  For  if 
a  stone  exceed  about  three  times  its  thickness  in 


•  See  FttUotophical  Mt^aane,  Vol.  LI,  p.  401f  where  the  e&ct  of  such  friction  i«  considered. 
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lengih,  !t  cannot  bo  k>  equally  bmUfld  bat  thut  it  is 
liable  to  break  from  unequal  prc»urc ;  and  the  ffao- 
lore  oomnonly  takei  place  opposite  to  a  joioi,  and 
lliercrore  deitroys  the  bond  of  (he  wall.  IfiU  de- 
fective mode  of  construction  we  have  oltcn  had  oc- 
casion to  noiicf. 

In  works  uf  hewn  stone  destined  to  iupport  great 
presture,  or  to  bear  the  action  of  a  heavy  tea,  it  is 
Dcccuary  that  the  itonet  should  be  of  great  bulk^ 
and  connected  in  the  firmest  maiUMfw  flaautinaa 
liiif  is  effected  bj  fofmiqg  t2ie  atfliiea  aa  aa  ta  lock 
(bam  together.  The  Eddyatooe  and  BeR^Rodb 
Light- Houses  are  bound  together  at  the  boce 
on  this  principle.    (See  Bkll-Kock  in  this  SuppU' 

W'hvTc  Jess  strength  it  required,  iron  cramps  are 
xi^cii,  and  sometimes  pieces  of  hard  stone  are  dove, 
t&iied  into  the  adjoining  Mocks.  We  think  craopa 
of  c;>st-iroB  n%ht  be  anplcjed  with  Bmcb  adTaniaga 
in  all  tliete  cases. 

59.  The  proper  quantity  of  onitar  to  be  employed 
Mn  stone- work  is  another  pn  i;  to  wl  i  h  it  will  be 
useful  to  direct  the  inaso:!^  uiUiiUon.  A  jitone 
cannot  be  very  (irmly  In^tUkil  upon  n  very  thin  layer 
of  mortar  ;  und  if  the  «ton«  bt:  of  an  absorbent  na- 
ture, the  mortar  will  dry  too  rapidly  to  acquire  any 
tolerable  degree  of  hardness  (Filruviiu,  Lib.  11.  Cap, 
VIU.),  however  well  it  may  have  been  prepand.  Oa 
the  other  haod*  if  the  bad  of  mortar  be  thicker 
tban  if  tieeenafj  to  bad  tba  atana  firmly,  the  work 
wii!  Ik  .1  long  ttoie  Jo  Settling,  mi  will  never  ba  per- 

When  tlie  internal  part  of  a  wall  is  built  with 
fragments  of  stone,  they  should  be  closely  packed 
together,  so  as  to  require  as  little  mortar  as  pwibTc' 
WalU  are  often  bulged  by  the  hydrostatic  mtmm 
of  mortart  when  It  tt  too  plenttfulty  thnwB  lata  tba 
interior,  to  w*e  the  labour  of  fiUiag  the  afiaces  with 


The  w  alls  of  housts  are  freqijcntly  built  with  hewn 
stone  on  die  out^iide,  aud  ru!jhli>  ntone  on  the  in^idu 
The  settlement  of  these  two  kinJ>  of  stone-work 
during  the  setting  of  the  mortar  arc  so  different, 
that  the  walls  oflcn  separate :  or  where  this  separa- 
tioa  M  prevented  by  bond  stones,  the  wall  bulgea 
<Mtwatdi^  and  bears  oncqually  on  it*  hue.  These 
evils  arc  best  prevented  by  using  as  little  mortar  as 
possible  in  the  joints  of  the  interior  part  of  the  wall, 
BJiJ  Dot  niriiig  the  wall  tea  great  he^^btat 
lime. 


G(X  The  nature  of  the  matenats  employed  in  ma- 
aoory  having  been  considered,  and  also  the  mcthoda 
of  uniting  them,  we  have,  in  the  next  place,  to  tarn 
Mir  attention  to  the  nature  of  those  fouDdations  on 
winch  it  u  commonly  required  to  raise  permanent 
atructures  of  such  heavy  matter. 

In  founding  on  dry  ftround,  the  nature  of  the 
foundation  is  ascertained  without  much  difiicuilty. 
When  it  is  found  to  be  of  firm  hard  rock,  that  will 
bear  the  actian  of  the  weather,  no  particular  precau- 
tioDa  are  necenaiy;  bat  hi  all  other  cases  11  la  da> 
■itable  to  level  the  tieodica  to  audi  «  dapthttwiU 
ptavent  them  fiooi  being  aieetcdbjr  the  «haDge  of 

VOL,  in,  BABT  II. 


**  ^•^•*«»  ••Idom  penetrate?  nn 

5  P-  '79) '  incUyey  ground, 
he  cffec  of  shrmkage.  bj  heet,  is  ofteo^sLSible  a 
lour  feet  below  the  surface;  for  to  that  depth  the 
cracks  lu  summer  often  extend.  Cootequentlv  fa 
day.  the  depth  of  the  foundations  should  nev«  be 
hsMthw  four  fect^d  in  heavy  buildings,  deeper  in 
prooortion  to  the  weight  ibsiy  are  to  support. 

ANailge  worfcaftliaUonecessai-y  to  examine  the 
■lager,  inclination,  and  thicknewt  ot  the  under  f  trata, 
particularly  when  the  upper  stratum  is  of  iocoosj. 
derable  thickuess.  For  tl.ie  purpose,  the  older 
writers  on  architecture,  with  much  propriety,  re- 
u  :  1 1,  at  a  well  should  be  dug  near  the  place,  to 
ascertain  these  points.  A  hnowkdge  of  the  indi- 
nauon  and  nature  of  the  tlnla  will  aho  bo  of  use  in 
■  aobleot  of  no  small  importaMO  to 
the  durabihty  and  comfort  of  a  mansion. 

In  soft  ground  the  ba*e  of  the  wall  should  be  made 
wide,  and  it  may  be  reduced  to  the  proper  thicknns 
by  small  ofl-setti  or  8tc,,«,  as  i„  fig.  20.  On  clay  or 
ilry  sand  the  breadth  at  the  bottom  may  be  double 
Use  th.ekoe**  of  the  wail.  On  compact  gnvii  «r 
chaik  tiie  breadth  may  be  to  the  thinb~i-  mm  s 
is  to  «.  • 

Jf  the  ground  be  soft  and  wet.  with  a  6nn  bottom 

withm  the  meh  of  piles,  then  piles  may  be  eroploved 
with  advantage:  but  they  arc  very  i  L  Jy  to  rot,  in  a 
tew  years,  where  the  ground  is  not  wet;  and,  there- 
foro,  111  r!n  ine  of  soli  ground,  not  suffideildr  WM 
to  preserve  piles  from  decay,  we  should  mromiliiiiiil 
in  preference,  a  very  wide  base  or  footmg,  well 
bonded  together,  with  bars  of  oM^iroo.  disposed  so 
that  oM  oatild  net  aettle  without  causing  the 
raoittmOMttOgodowiiat  the  ^nm,  rime  ;  and  the 
Mieleoribebaae  should,  for  greater  strenetfi,  be 
omit  in  the  best  water  cement. 

It  is  a  practice  with  »,mti  architects  to  employ 
Umber  beaiiib  luid  plunking  In  such  cases,  and  in 
consequence  of  iu  decay,  in  many  instaaoea  it  has 

bri^'aTrn'^eililloI?* 

•■aidBi  in  oaoatmetiBa,  nesw  to  anploy  timber  io  a 
peiBianent  structure  whara  it  ia  mot  aMier  abaobMely 

wet  or  perfectly  dry.  ' 

When  ground  is  very  «oft  and  wet,  and  the  solid 
Btraium  is  beyond  the  reach  of  pile*,  a  solid  mass  may 
be  formed  to  erect  the  superstructure  upon,  by  means 
of  a  grating  of  timber,  planked  over.  The  back 
or  Mone  work  which  li  bidit  npoa  tho  pia^tfalfr 
should  be  joined  with  a  water  ecaiaiit. 

VVhen  suehgroBttdianotabsolatelywet,  instead 
ot  planking  we  would  employ  a  cricicd  grating  of 
caat>ifon,  whh  stone  or  brick  wmk  built  in  water 
mortar. 

In  all  these  cases  the  greatest  diffioolty  consists 
in  preventing  irregular  settlementBt  aid  bOBce  the 
advanuge  of  employing  wood  or  iron  to  bind  the 
base  together,  and  render  it,  as  far  as  poariUe.  an  la- 
flexible  and  nUd  Dan. 

In  all  edifioea  which  press  perpendicularly  on  their 
foaadations,  the  centre  of  pressure  should  coincide, 
aa  nearly  as  may  be,  with  tbe  centre  of  gravity  of 
(be  anrboB  wfakb  anatalns  it.  In  wbaefwaUab  ter- 
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race  walb,  abntoNBti  aid  pfen  of  bridge*,  md  dw 

like,  tbe  resultant  of  the  pmsures  should  fall  in  the 
centre  of  gravity  of  the  surface  which  luppnrt^  it. 

Fouodations  are  moA  <iiDicult  to  mniui^'c  where 
the  f^round  is  irregular,  purticuiurly  lor  highly  hui«h« 
ed  building*,  which  are  no  much  disfigured  by  a 
small  sittlvment.  lo  such  cst»e»  wc  would  endeavour 
to  piocaxti  an  inflexible  base  by  neue  af  ctM-jroB 
beanu.  It  is  a  good  plao  to  fana  coontor  aidiee 
under  the  openings,  provided  theeo  aneliea  be  cera» 
fully  built ;  but  where  they  are  not  well  built,  they 
^ield  so  much  as  to  be  no  better  than  common  wall- 

fcxcavatiog  and  removing  the  earth  from  founda< 
lions  is  frequently  a  considerable  part  of  the  ex- 
pense of  large  works ;  hence  the  peculiar  species  of 
taanagenent  wliicb  wQI  economize  this  branch  of 
Umui*,  bw  beoono  an  iatemUqg  eutiilect  of  iaveiii- 
gaifoD.  WebteDdcdtogiveaaeulJiiMoftboaia* 
ner  of  treating  it,  but  we  find  that  it  would  MlMod 
this  article  far  beyond  its  proper  limits. 
XewMetbod    61.  Founding  in  n-atcr  may  be  done  in  various 
(tf  Fovndiog  ways  ;  most  of  them  are  very  expensive,  prcsL-ntiu 
^  Woltt.    niany  difficulties  in  dtcp  und  rapid  water ; 

confute  our  attention  to  this  case  only.  The  bcit 
netliod  Mir  in  use  consisu  in  excludioj{  tbe  water 
ftooi  tbe  MMO  to-be  founded  upon  b/  mua»  of  a 
dun,  called  •  eofer-dan,  formed  by 'row*  of  piler, 

with  bricks  or  ch.v  hetween  the  rows.  When  bricks 
are  used,  it  i«  iiecejsary  to  Caulk  the  interilices  be- 
tu  een  pile  and  pile.  The  space  is  kept  clear  of  water 
by  means  of  engines,  and  the  foundation  deepened, 
end  piled  if  necessary. 

Coosidering  the  immenM  eneeee  and  risk  of  life» 
which  ie  encountered  ia  eamhwiicig  wnier  of  90  or  40 
ftMdipA,  wuahall  hm  pM|Mta^  nriaiiabto  gmiadt 
a  uore  cconottienl  «nd  aafe  aiethod,  whiili  ii  edapt* 
ad  for  founding  piers,  abutments,  «ca-wa!ls,  ic. 

The  space  for  the  foundation  being  cleared,  let 
tbe  :t  L  it  is  to  occupy  be  inclosed  by  a  single 
row  ot  pile$,  driven  near  to  one  another,  but  not  so 
close  as  is  necessary  for  a  dam.    The  upper  ends  of 


ntiug 
^hali 


these  piles  must  be  high  enouch  for  a  stage  to  be  form- 
ed upon  them;  which  shoiilaMjllMabove  tbe  height 
of  flopds  or  (idea  aa  the  caae  mtf  be.  Jhnm  taia 
Mage,  tbe  ground  widiin  the  mctonm  nay  be  esea> 

vated,  by  means  of  a  machine,  formed  so  ai  to  com- 
bine the  principle  of  tbe  field  plough  with  that  of  the 
dredging-machine.  '  (8oa  IlBX0OM«iiMACmaS  ia 
tills  Suppltmeut.) 

When  the  foundation  has  been  cleared  to  a  proper 
depth  bv  tltia  pnocess,  and  levelled,  tbe  stooe-wori^ 
najr  ba VuBt  ia  courses  with  a  proper  bed  and  joint 
of  water  cement.  (Sea  Saet>  L  ait.  SS.)  A  simple 
OMClune  might  easily  be  coalrived  fbr  tbe  purpose. 
If  brick  be  employed  instead  of  ^tone,  it  may  be 
done,  by  foraiag  the  bricks  intu  Ij^jlLs  of  three  feet 
loQgj  and  eighteen  inches  »qu;ire,  ui-Ji  cDncut,  and 
UHBg  tbeie  oiocka  iottead  of  stooes.   This  method 


of  buBding  with  blocirt  h  already  fn  use  for  construct'  8«one. 
Ii)g  sewers  in  London.    When  the  work  is  brought  "•■"•^ 
to  that  height  which  will  cuuLle  the  workmen  to  pro>  "^^V^ 
ceed  in  the  ordinary  manner,  either  then  or  after- 
wards, the  piles  may  be  cut  oii  at  low-watar  line, 
and  a  cap*sill  being  axed  upon  their  top,  they  will 
» aad  aertaaa  a  protection  to  the  worit  behnr 


6S.  For  many  purpotet  it  would  not  be  necessary 
to  excavate,  nor  yet  to  build  in  courses ;  for  example, 

let  u.s  suppose  it  to  be  the  pitr  of  a  light  bridge,  the 
row  of  |>ilL3  being  driven  in  nn  elliptical  Ibrm,  a 
Strong  chain  should  encircle  it  at  one  or  two  places, 
and  the  internal  space  filled  with  rough  stones,  thrown 
in  with  water  cement,  to  till  the  interstices  betwaCB 
them.  Aa  the  ceaaent  indacated,  the  whole  mam 
would  beoema  one  aeiRd  atona.  lais  modo  of  eon- 
stniction  is  eftcted  on  tbe  same  principle  as  that 
the  French  term  "  Les  Enrochementt  en  BSton" 
(Gauthey,  CoHtlruction  dca  Poiits,  II.  p.  276) ;  and  we 
have  tbe  advantage  of  a  much  superior  cetneat  to 
aaj  they  ham  a^oyad. 

Sect.  III. — Stone- CirrTi no. 
6S.  BeTore  we  proccid  to  explain  methods  of  Of  ihc  B«U 
fimning  stones  U>  tlie  particular  shapes  required  fot^jTI^ 
arches,  vaulu«  dec,  it  may  be  reawrked,  that  tbe^o^^***- 
young  maaon  sihould  ba  extremely  careful  to  arofal 
making  the  beds  of  stones  concave  or  hollow. 
For,  if  this  be  done,  in  any  case  where  the  stoan 
have  lo  bear  much  pressure,  they  will  rtuih,  or  break  • 
off  in  flakes  at  the  joints,  and  entirely  disfigure  the 
work.    It  is  better  that  they  should  be  ^!lghtly  con- 
vex.    In  the  construction  of  piurs  and  columns, 
where  perfectness  of  form  is  at  least  as  much  regard- 
adaa  strength,  this  oMUum  should  ba  carefully  atMod- 
adto.  Notatngeaaba  more  ofltorfvetatha^  than 
a  flushed  joint,  since  it  not  only  deforuUt  but  aba 
gives  the  idea  of  wont  of  strength. 

Gi.  Stone-cutting  may  be  equally  well  done  byXcdoiisf 
varinus  methods ;  the  most  certain  consists  in  forro-*^. 
ing  as  many  plane  surfaces  to  tbe  Stone  as  maybe 
necessary,  in  such  manner  that  theae  auriacea  n^y 
nidude  tbe  mtended  fanD,  with  tha  laaR  waata  af 
atono^  or -in  tha  moat  ooareBlaat  waj  ftr  applying 
tbe  moulds.  Upon  Ae  plane  lurftoea  thus  prepared, 
the  proper  moulds  are  to  be  applied,  and  th"  t  rw 
worked  to  them.    It  will  generally  happen  diat  the 
bed  uf  the  stone  will  be  one  of  the  lirst  plane  sur- 
faces, and  the  arrangement  should  always  be  made, 
so  that  tlipre  may  be  as  little  reworking  as  possible.* 
65.  When  an  arch  is  square  to  the  fitoe  of  tbe 
wait,  the  only  difficidty  is  in  drawing  it  to  the  proper 
cum.  Whea  th«  veh  k  ciroular,  it  may  be  de> 
aeribed  fiom  n  centre,  onlem  the  centre  be  very  dis« 
tant :  and  in  that  case  a  method  proposed  by  Dr  T. 
Yonng-t"  will  be  found  extremely  convenient  for  the 
mason's  purposL-;:.   I'l;,'. 'Jl  reprc-'uji'.s  tlic  iiistr;iment. 
Three  points  in  the  curve  being  known,  it  is  easily 


nederBHar  ha  coaaalted  with  advaaiaga  aa  this  subject.  Collf^  de$  Ftmm  ToauII*p.l4. 
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adjusted  to  llie  canv,  uti  win  abo  aniirer  m  a 
mould  jn  manj  cases.  AB  Is  a  hirnipht  bar  of  nny 
convenient  lenffth  ;  at  each  und,  a  small  roller  U  fixed 
by  aican«  of  two  plutc*  of"  brass  ;  nj^ainst  these  rollers 
the  elutic  bar  CD  »inie»  as  it  adapts  it<icif  to  a  re- 
gular curvature,  when  moved  bj  tlie  screw  K.  The 
natural  form  of  the  elastic  bar  m  shown  by.  C  D',  the 
dapth  in  the  middle,  H,  should  be  double  tbe  depth 
II  ctther  eod,  aiid  tfae  bieidth  mMm  throughout 
llMleiigtfa.  Iliia  ber«  what  ef  mod,  should  be  of 
'      it,  at  J«Me*iPood|  ike  Imtt  h 


Observing  that  the  vertex  of  the  curre  it  at  the 
«[)ringing  of  the  arch,  and  making  x  the  ab»ci«sa,  and 
y  its  corresponding  ordinate,  by  the  nature  of  the 

curve  *—~--    Nov,  if  we  makey  eacceisifeiy  equal 
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An  elliptic  arch  may  be  deMrSwd  by  continued 
notion,  io  Uie  following  manner.  On  a  straiglit  bar 
AB,  fig.  S3,  if  AC  be  made  equal  to  the  height  of 
the  arch,  aod  CB  eaual  to  half  the  span,  then  if  the 
end  A  be  oaoted  iIODg  a  straight  edge,  ED,  while 
the  peine  BaewMilongaBOlher  straight  edge,  FD, 
the  point  C  will  describe  in  eflfpse.*  If  tbe  bar  be 
made  to  move  on  roller^,  ircd  on  a  larpe  scale 
m»y  be  easily  and  accurately  described  in  this  way 
when  a  tratnnael  would  become  very  unmanageable, 


518     vni    729     IX    .      _    -  , 

 —I     ;  — =J    ;  &c.    To  find  a,  when  .r  is 

a 


equal  to  half  the  span  CD,  fig.  2.';,  Plate  TXJL,  ind 


y  —  the  height  AD ;  we  have  a  ■= 


CI) 


If  it  be  de. 


sirable  that  the  ordioetes  should  be  pert  of  • 
foot  apart,  then  divide  eecfa  by  the  n*,  wbidt  gives 
the  dimensions  in  feet* 

Example.  In  a  Gothic  bailding  it  is  propoecU  to 
make  an  arch  to  an  opening  10  feet  wide,  the  height 


i- or  Other  inetho«ls,teeELi.iPTocRAPu  in  this  £«pp^  <*f  which  is  to  be  4  feet  6  inches  above  tbe  sprin^iur 
ment.  liM^  There  CD  s  5  Alt,  wd  AD  b  «•«  IMI 


To  Sod  the  direction  of  the  joints,  with  a  redliM 
1 10  hair  the  span,  from  tfae  point  K,  fig.  39,  ei 
a  amtitt  deocribe  tbe  etrc  GH,  which  determines  the 
pooiti  G,H,  called  the  foci.  I«t  It  now  be  required 
to  draw  the  joint  I,  j^in  IG,  and  III,  draw  1,1 10 
bisect  the  angle  filii,  and  it  is  the  joint  at  I. 

A  parabolical  nrch  may  be  drawn  very  ea-sily  on  a 
large  tcaie  by  meaus  of  tangeot».  Make  AE,  tig. 
33,  equal  to  the  rise  CA,  and  join  ED  and  EB. 
Draw  FG  parallel  to  DB,  end  divide  DF  and  EG 
(which  are  equal)  each  hto  tbe  iinw  aumher  of 
aqaal  paru,  then  join  II,  SS,  S3,  &c..  as  is  shown  in 
the  figure  :  a  curve  drawn  to  touch  these  UngenU  is 
a  parabola. 

Arches  are  most  conveniently  drawn  on  a  large 
scale  by  means  of  parallel  ordinate*  ;  and  an  extreme- 
ly simple  oiijtliod  of  tliis  kind,  for  a  parabolic  arch, 
has  been  described  by  Professor  Leslie.  {Inquiry 
into  Ikt  Nature  cf  UtM,  p.  tf9«.)  Let  AB^  Jig. 
Ml  he  die  tpMi,  lod  CD  die  hdgbi.  Divide  AB 
into  tweily  e^vil  parts,  end  rai^  a  pcrpendicu- 
ler  fton  each  peat  ofaection.  Let  CD  be  100  by 
a  scale  of  equal  parts,  make  the  next  ordinate  on 
pach  side  99  parts,  or  9x  H,  by  li^e  scule;  tlie  next 
pair  of  ordinates  make  96  parts,  or  8  x  1>>  nnd 
on;  those  numbers  being  respectively  as  the  rec> 
tangles  of  the  segments  into  which  AB  is  divided. 

To  draw  tbe  ioinu  of  a  paiebolic  arch,  let  I  be 
aixmit,  atwbicnajdntistobedrawn,  fig.  94;  draw 
Id  parallel  to  BA  ;  and  make  DT  equal  to  Hi ;  join 
IT,  and  make  EI  perpendicular  to  IT,  which  is  the 
joint  required. 
a^.  The  finest  form  for  e  Gothic  arch  is  a  cubic 
it  ii  cuilj  coottniflicd  fion  ill 


_AD  _91125 


a  — 


CD  5—= WW*  Aad  using  this 

number  for  a  divisor,  the  ordinate! araimBjf  fpiBldl^ 
by  once  setting  a  tilide  rule,  to  he, 


jc  =:*0548 

*  =  .438 
'  III 

X    =  J'4S 

IV 

*  =:  3*51 


Teat    e  =«068  fiaet 


.185. 
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—>'         ■857  — — 

And  dividing  the  first,  third,  and  finh,  each  by  H 
(considering  «  =:  2),   gives  the  intermediate  ordi. 

nates;  o  ,  o",  o'".  The  advantage  of  this  me* 
thod  consists  in  tbe  facility  of  setting  ettt  the  woric 
en  eidier  a  Ivm  or  aoMtll  scale.  Ewtj  prectleri 
roan  h  eware  or  tbe  treable  of  dividing  a  dteenca 
into  equal  parts,  or  of  performbg  other  geometridl 
operations  on  a  platform,  or  floor ;  but  here,  by  an 
tasy  arithmetical  opt  rai ion,  this  is  avoided.  Dra>\' 
the  t;prin3!r»g  line  CD,  and  tlie  middle  line  AD  ;  arid 
let  iliL  li  le  EC  be  drawn  parallel  to  AD.  Beginning 
at  D,  irake  a  mark  at  every  6  inches  on  DA,  and' 
also  on  CE,  beginning  at  C ;  then,  tiirough  these 
diTisien*  dcaw  the  parallel  ordinates.  X«t  tbe  ab^> 
icImm  be  BMunred  off  on  these  ordinatea,  ftooiiha 
line  CB  bgr  a  fod  dhided  iaie  feet,  tenths  and  ban* 
dredthtofaibot.  Put  aail  fall  each  {Ktintfouad  hi 
tbe  curve,  and  bend  aa  iniAiiia  lattaganut  die  aidli» 
and  mark  the  curve. 
87.  Oiira«KtCRiBap]aiafiirihapvpoiiaribow-A>*«ikv 


See  Edinburgh  RrMew,  Vol.  VI.  p.  887.   A  neat  ing«>ious  extention  of  tbe  principles  of  describii^ 
«d  Vnm  \m  been  lately  invcaied  by  Mr  Joseph  Jcplinfc  which  pfomiMe  to  be  of  nuch  use  in  ihe  aiM,' 
m  ««S  w  a  cuiloae  rabjeet  for  wathwiiirlral  speculeiioa.  no  tpin  li  eoaewhit  obmirely  anaoiawa 
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iog  the  principles  of  caostruetinff  an  arch  for  a  bric^^ 
when  the  span  is  considerable.  Id  the  Article 
Bridok,  Prop.  S,  the  equation  of  the  curre  of  equili- 

brium  b  found  to  be  v  =  "  — ,  for  a  disposi- 

tioo  of  the  load  which  bos  piece  commcmly  in  bridges. 

^  =i^(a+4l6Ii).  . 


Tlx 

y  — 


— fZ^'(a4.8lU|i.),  &c  &c. 


ra 


The  curve  of  eqatlibrium  being  to  paw  at  the  mid- 
dle of  ilie  depth  of  the  arcli-stones,  CB,  fig.  26,  will 
be  liic  height  =  h,  and  AB  the  semi-span  =  S ;  also 
let  the  depth  of  the  arch  and  roadway  at  the  crtm  n 
or  a,  be  7  feet ;  and  suppose  tlic  ijuantity  of  matter 

be  so  ragolated  -bjr  bollwr  apaodriU  that  i  s  p. 

Under  theee  conations  we  shall  have 

-•■(.+Ji8.).^7+^)lf— 

spanbe72feet,andthelici-Iit2l.  feet,  then  m=f)r?^, 
and  6  =  ■00193.  Calculating  tlic  orUinates  from  tlieiie 
data,  vo  abill  km  /  sr  .  '975 
y"  =t  1-52 

/'  = 

>/    -  10-4 

y  =i.v7 

AD  s  2i-o 

CoMtniei  At  nmf  aeeocdiny  toihese  ordinatciy  and 
dtlde  ft  ibr  the  trdi-etaBeB.  The  joinU  ehould  be 

perpendicular  to  this  curve  ;  but  great  accuracy  in 
not  necessary  in  this  respect,  provided  the  inclina- 
tion from  that  perpendicular  be  coii^iderably  within 
the  angle  of  repose.    (See  Bridox,  Prop.  Z.) 
'  Tlie  joinls  aqr  be  dfMra  diw,  witfi  tmj  tadtut: 


from  the  next  diriaioa  on  ooe  aide  of  the  joint  a  de- 
•enbe  an  arc,  and  ftooi  Ibenoxt  division  on  the  other 
side,  with  the  same  tadius  describe  another  are  to  in. 
terscct  tlie  former  one,  Uirough  the  intcrsectioa  nd 
the  division  a  dratr  tb*  dkecttoa  «f  ihe  ioint. 

To  find  the  depth  of  tho  kcy-ttooe,  let  the  hori. 
zontal  thrust  m—()S6  be  multiplied  by  the  uie;in  spa- 
cific  weight  of  a  ct^ic  foot  oi  the  materiaJs  to  furtn 
the  bridge,  and  calculate  the  depih  Ly  t<juaiiiin 
(17).  Suppose  the  mean  to  be  160  lbs.  then  the 
boriMMMl  praNnv  «m  b*  149^160  Ibt.  tad 


I 


^-jps]4^760;  wlncii,  eoaaiderii^  istulljr,  gi?cs 

ds^^~.   For  Craigleith  atone.  No.  15,  Table 

ItL  the  key.stone  should  be  6  feet  deep. 

To  find  t!ic  depth  of  the  arch-Ktunes  at  any  ot^tr 
part  of  the  arch,  set  ot5'  Uc  equal  the  depth  at  the 
key.stone,  and  draw  Ik-  parallel  to  a  tangcttt  to  the 
■  curve  of  equilibrium  at  Ihe  point  where  the  depth  is 
to  be  determined,  then  be  is  the  depth  at  that  point. 
The  depth  at  a  sufficient  number  of  points  beinc 
fosaA  m  above»  and  aet  off  equally  on  each  dde  m 
tiw  eiurve  of  eqtnlibriiiiQ,  the  form  of  the  inirados 
win  be  detemuDed,  which  may  be  terminated  by  a 
circular  arc  at  the  springing  ;  and  it  is  not  a  little 
remarkable  that  the  arch,  thu^  described  from  jirin- 
( :j  i  ,  IS  a  p'.inlcd  arch, 

(ja.  VV'ben  an  arch  cuts  a  plane  wall  in  on  oblique  OUifn 
direcUoD,  there  ia  •  little  more  scope  for  the  art  of 'c*'^ 
the  aione^utter.  But  provioiuijr  to  attempting  to 
ptoeeeil  furtber,  sue  would  fecomneiid  the  youn^ 
student  to  make  himolf  master  of  the  principles  of 
projection,  deTcIopement,  and  solid  angles.  The 
first  section  of  the  Article  Jojnebv  in  iliis  Sup;Je- 
ment  is  wholly  restricted  to  these  principles ;  aJl  of 
n  hich  being  equally  applicable  to  both  arts, it  vili  be 
unnecessary  to  repeat  tlicra  in  thi«  place. 

Let  an  elliptical  arch  be  tuppu^ed  to  cut  a  plane 
wall  obliquely,  and  the  wall  to  be  iuciioed,  AuCD, 
fig.  27,  is  the  plan  of  the  arch ;  EF  a  section  at  right 
angles  to  its  ditcction;  IH  a  section  at  riglit  ar.^-les 
to  tiic  line  A  B.  Project  the  inclined  face  1 1  the 
wall,  as  fcliow  n  at  AO  PS,  by  the  method  of  project- 
ing planes  (Joiherv,  Sect.  1  and  7) ;  ar.d  in  iloir^g 
this  it  will  be  found  an  udvaniage  to  produce  the 
joints  till  they  cut  the  base  line  £F,  because  tlw 
angles  will  be  set  out  with  greater  accuracy  from 
toQg  lioea.  In  the  cose  where  the  wall  is  vertical, 
tlie  teetion  and  projection  of  the  face  are  not  requir* 
ej.  Nc\t  let  the  outfit  be  c'lvuIopl-J,  (in  tlic  Mip- 
ptxiitioa  that  the  ctlIi  is  a  ()olyj;eii  ui  a*  n;ai)y  siiir* 
as  there  are  «rcii-nunes.  (Sec  Joinery,  Sect.  I.  urt. 
IS.)  KLMN  shows  the  developetneot  of  the  sofii. 
or  aofllt  moolda.  The  form  of  the  bed  of  cadi  Etoneia 


'  Monge,  in  an  elibeiete  artide  on  the  application  of  l5eieripdve  Geometry  to  the  use  of  Ardiitecta,  has 

drawn  u  very  erroneous  conclusion  respecting  the  joints  of  vault*  and  arches;  for  it  is  the  direction  of  the 
prcs'^ure,  and  not  the  form  of  the  soffit,  which  determines  tlie  hest  direction  for  a  joint ;  but  the  views  deve- 
loped in  the  Article  Bridoe  were  not  known  at  tlie  time  Monge  wrote.  In  otiitr  respects,  the  article  of 
Monge  is  well  worthy  of  tlw  attention  of  the  mason.  Sec  Geometrie  Detcripth<e,  article  130, 4mc  ed.  Paris, 
WW.  * 

IS 
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Stonf-    shown  by  the  plflnM  a,  b,  e,  and  d,  and  is  thus  Tound, 
^  M«*«n7-  for  the  joint,     draw  he  and  tnf  parallel  to  EF,  and 
****  ^'produce  the  joint  b#  qd  tbt  dewopwiifnt  to  cat  A« 
n  g  ;  let  off  ^«  equd  t»  4^  wbA  mm  tf  prnDcl  lo 
48 1  then,  a  line  drawn  from  e  through  the  poiot  4, 
wili  give  the  bevel  at  one  end,  and  a  line  drawn  from  f 
through  S  givc!>  the  bcvt;!  at  the  other  end  ;  its  iviJth 
is  equal  to      on  the  section.  As  tlicre  nre  no  curv- 
ed parts,  except  the  soiTit  of  the  arch,  the  stone*  mny 
bo  woriied  by  mcaoa  of  bevels,  without  having 
moulds  made  tor  the  toflU  tad  beds.* 
ottiiqoe  w    6&>  Whflo  •  tvtA  crowM  •  canal  in  m  obliqiie  di> 
fceUoo,  dw  bridge  b  often  and*  oUiqiie.  Wbco  ibe 
'■'^iih     angle  does  not  vary  more  than  ten  or  twelve  degrees 
from  a  right  angle,  the  arch-stooes  may  be  formed 
as  already  (kscribud  ;  hut  in  cases  of  greater  ob* 
Uquity,  a  diO'ercnt  principle  of  construction  is  neces- 
sary.   Thcio  cases  should,  however,  be  avoided 
wherever  it  is  poaiUe ;  as,  however  solid  the  con- 
•traction  of  an  ebUiqiie  bridge  may  be  in  reality,  it 
bee  neitber  tbat  amennt  M»idtqr  nor  fitness  wUch 
eo^i  to  diBnelerbo  m  UMfid  end  pleasing  ob< 
ject. 

An  obHque  arch  m-iy  bo  Constroclcd  on  the  prin- 
ciple ol  its  being  a  right  arch  of  a  larger  span,  as  is 
•hown  in  fig.  28.  Let  AliCD  be  the  pfan,  and 
EFGH  the  corresponding  pointi  in  tliu  elevation,  in 
this  elevation  the  dotted  liaea  ahow  the  parts  which 
would  not  be  seen. 

Thejoiniia  of  ibe  ercb  ere  rappoied  to  be  divided 
upon  tbe  middb  leelion,  end  tbmAwe  diiwa  to  the 
mean  centre  K,  wbich  cBwipendi  lo  the  point  I  on 

tiic  plan. 

Divide  .\D  into  any  oumber  of  equal  parts,  as  at 
1 ,  2,  3,  &c.  and  transferring  these  poinU  to  the  ele- 
vation ;  describe  the  arch  belonging  to  each  point, 
■nd  also  draw  the  parallel  lines  1 1 ,  22,  &c.  oo  tbe 
plan. 

To  lind  the  BKwdd  fi»  the  antie  of  aigr  joints  at  th 
draw  «A  paraUet  to  Ae  bate  lino  £P,  and  fion  a,  ai 

a  centre,  transfer  the  distances  of  the  pointf  where 
\hi*  arche?  cut  the  joint,  ta  ihc  line  ah.  Thin  let 
fall  perpendiculars  from  the  points  in  the  line  nb  to 
the  lit'.e*  11,2^,  &c.  ill  the  plan,  whence  we  find 
a,  n,  0,  p,  m  the  curve  of  the  mould  for  the  orris 
of  tho  joiat  «•  The  muuld  for  any  other  joint  may 
bo  fiNUld  in  llkB  MnDO  oianner.  The  ends  ot  the  arch- 
stooes  will  be  aqitaro  to  the  jmnia,  eodpedir  will  bo 
the  mould  for  one  end,  and  aedf  the  motild  for  the 
other  end.  It  will  be  of  some  advantntie  in  wiorking 
the  arch-stone«  to  observe,  that  the  urcii-;toiiu  be- 
ing in  its  place,  the  soffit  should  be  everywhere 
perfectly  straight  in  a  direction  paraUel  to  the 
iioijsen.t 
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70.  If  it  be  required  to  cotutruct  an  arch  in  the  Stw>r- 
wall  of  a  circular  building,  as  m  fig.  2U,  where  ABCD 

ie  the  plan  of  the  wall,  tbe  elevatioa  £F  ihoold  be  ^'T^^ 
drawn,  and  (be  joime  n  tbe  leaie  manor,  aa  if  the  c'n^^^ 
arch  were  in  a  plane  wall.  The  curved  purfacc  nf  w»iV 
the  soffit  should  be  correctly  developed  by  the  pro  ' 
cc:ss  dcicribed  in  the  Article  Joinery,  art,  13,  and 
the  moulds  made  of  some  flexible  material;  these 
soflit  moulds  arc  shown  at  a,  (>,  r,  8cc  The  mould 
for  the  joint  i  may  be  found  by  dividing  the  joint 
into  any  number  m,  n,  &c  parts ;  and  let  a  perpendi- 
cufav  fail  rroffl  each  point  of  diviiion  to  tbe  cur%ed 
Knee  repieeentiog  tbe  (bcee  of  the  wall  on  the  plan, 
and  fiom  each  point  in  which  the  cuncd  lines 
are  intersected  by  these  perpendiculars,  draw  ;i  line 
parallel  to  EF.  Also,  from  2,  as  a  centre,  transfer 
the  divisions  on  the  joint  to  the  horizontal  liue  J5, 
and  from  thence  let  perpendiculars  fall,  which  will 
cut  the  lints  ti.at  are  parallel  to  EF  in  the  pointa 
through  which  the  curves  of  the  mould  roust  be 
drawn,  aa  ahowo  bj  tbe  ibaded  part  P  on  the  plan. 
A117  other  Joint  may  be  described  in  tbe  aane  man- 
ner<  t  la  the  figure,  the  section  is  drawn,  because  it 
diows  somewhat  more  distinctly  the  si/.e  of  the  arch- 
stones;  it  is  not  nccess-ary  in  fii^din^'  the  mouliif, 
except  the  face  of  the  vral!  b«  inciioed,  a  case 
of  very  rare  occurrence  in  practice.  An  arch  in 
a  circular  wall  always  has  the  appearance  of  a  want 
of  ^trcngtli  on  the  convex  tide;  and  when  the  cur- 
vature is  conaiderabie,  it  becoaea  abeolutaljr  kme^ 
cure. 

The  method  describing  the  raking  mouldings,  so 
as  to  mitre  with  horizontal  ones,  h.is  been  explained 
in  the  Article  Joikeuy  in  this  Supj-lcment,  art.  SI*-* 
2*,  and  the  same  methodii  apply  in  niMonry. 

71.  Hc^peetii^i:  the  general  principles  of  stairs,  we  Suii* 
may  also  refer  the  reader  to  JoissnT,  art.  39,  40, 
where  the  proportions  of  steps,  &c.  are  shown ;  ia 
niMOMj  the  kfaida  termed  geaoetrical  itain  are  tbe 
only  enei  which  eSet  any  comiderable  diflcatty  in 

the  execution. 

Each  iltp  of  a  geometrical  stair  is  partly  support-  • 
cd  bv  wedging  its  end  into  tiie  wall  of  the  sta.icaie, 
and  It  is  further  strengthened  by  resting  upon  the 
step  below  it.  Tbe  outward  end  of  a  scnes  of  these 
step*  ii*  represented  by  fig.  7,  Plate  CXVI II. ;  the  line 
ttbc  iilioH  ij  the  form  of  tlic  joint  between  twoattljoiniag 
alept;  ia  tht  atiaiglit  paitdf  a  fl^btof  st  ai  r^,  r<  t,  is  made 
about  nn  inch,  and  the  part  be  is  made  pi  1  pcndicular 
to  tlie  ^ofi^l  of  the  stair,  and  of  such  a  dt'jitli  aa  maybe 
required  for  the  kind  of  t-tone.  Ai>  this  tlepth  is  de- 
termined hy  tiic  mean  depth  necessary  to  render  a 
atoir  safe,  we  shall  here  give  an  example  of  computing 
the  laean  depth  of  a  Mcp  ibr  Cca^di  atonc^  by 


*  Oor  method  h  analogous  to  that  calad  Xabjar  ct*^'-'  by  the  fVeach  writcm  Sea  Fkeaiert  Toom 
IT.  p.  133.  Other  methods  are  given  by  Fiteiler,  Suaonin,  Rondelctt  MfcbalBMi,  Ac  in  the  woifci  relemd 

to  at  the  end  of  this  article. 

■\  For  further  information  respecting,'  oblique  or  t'<ew  bridges,  the  reader  may  consult  Cauthey,  ('  lutrvc- 
tion  ties  Pauls,  Tome  I.  p.  39U ;  Chapman,  in  lines'  Ct/dopadia,  Art.  OsMQUa  Arch  ;  and  the  Article  Na- 
ViGATiov,  Inland,  in  the  Edinburgh  Encyciopadia. 

X  Other  methoda  are  gitren  by  Fresier,  iNicholMni  &c. 
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I6(iirt.41).  PM»=  the  greatest  anifiinn  load 
on  a  tqam  footi  fatduding  the  weight  of  the  atone 
itaelf,  —  300  lbs.  the  horizontal  distance  between 
C  and  D  (fig.  6),  =10  feet,  and  the  length  of  the 


/  300X100  XSti   -.55  fy^  a» 


depiti 


GH,  fig.  T. 

That  part  uf  a  ^tep  which  is  inserted  into  the  wall 
of  l1)c  staircase  is  made  fiboul  eiglit  t)r  nine  inches 
long  for  ordinary  slaircase*.  but  uuylu  to  be  longer 
when  the  steps  are  longer. 

Steps,  and  landings,  and  balconies,  should  be  made 
to  bear  at  evenly  and  firmlj  as  possible  upoa  their 
aapporta;  and  ficoia  a  little  coiu«leraiion  of  the  M- , 
tare  of  the  maiiu  to  b«  leritted  in  tnch  operatiem, 
t!ie  ma^on  may  perhaps  derive  some  instruction,  since 
a  mistaken  view  of  the  subject  is  likely  to  be  attend- 
ed  with  serious  consequences. 

Let  AB.  fig.  30,  Plate  CXX.,  be  a  step  fixed  in  a 
wall,  CD  being  the  face  of  the  wall,  and  C  A  the  part 
Inserted  in  the  vrall.  It  will  be  obvious  that  the  weight 
of  tbc  projecting  part,  DI3,  of  the  step,  with  any  load 
.tipoo  it,  will  tend  to  raise  the  fixed  part  at  A.  and  to 
deprewltatC  But  it  will  require  a  lev  Ibroe  at  A 
to  siK-itain  the  step  than  at  any  other  point  between 
A  and  D  ;  and  the  nearer  to  D,  the  greater  tbe  strain 
will  be,  consequently  a  greater  risk  of  failure.  Hence 
the  effectual  resistance  on  the  uppei*  i^ide  should  be 
at  the  extremity,  A,  of  the  step,  and  the  support  at 
C.ahould  be  imoiediatcly  at  tbe  &ce  of  tbe  wail. 

W«  hava  oftco  dbaerrcd  ib  ttoiie  «talH!»  wfaaia 
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•iep<  are  alteriiately  in  straight  flighu  and  windlw  ftew- 
ones,  the  soffit  of  the  stair  to  bo  irregular,  with  8u£  *i««r 

den  and  abrupt  changes  of  form  where  the  wir.ding 
steps  began  and  terrnioated.  These  may  always  be  t 
avoided,  by  making  a  develnpctncnl  of  the  ends  of 
the  steps,  and  foriuing  the  abrupt  changes  into  easj 
curres,  as  a  joiner  does  the  hand-rail  of  a  atair.  (8lia 
JoiMBRT,  Plate  LXXXVII.  ig.  S5.«) 

Tbe  earlKN  author  on  etonO'CMiing  appears  to  ViiM§<a 
hare  beea  Pbitlbert  De  L'Ona«$  and  ia  the  iatiO'ttiBe 
duction  to  the  fourth  book  of  hii  work  he  remarfca,*'"!' 
that  he  had  "  never  heard  of  any  thing  tliat  had  been 
written  on  .itone-cutting,  either  by  ancient  or  mo« 
dern  architects."    The  Ubours  of  Dc  L'Ortue  on 
this  subject  torm  the  third  and  iburlh  books  of  bis 
Treatue  on  Archilecture,  in  folio,  Paris,  1567.  We 
ihaUdoae  tbia  Article  with  thefoUowiiy  list  ofNaDO 
other  aadioni  on  atoii»<cuttiBg»  ia  the  order  thejr 
were  published : 

Mathurin  Jousae,  Le  Seertt d«  tAnhUeebtrr,  folia, 
\QV2.  I'rancois  Derrand, i,'y4r/ A"?  Trnilt  ct  Coi'pi- 
det  I'outes,  folio,  Paris,  1643.  Abr.iham  Bossc, 
Practitjue  tin  Trail  <)  preux-a  dc  M.  Daai^uc-^,  ILiiS. 
J.  B.  Ue  ia  Hue,  Traiti  de  la  Coupr  dts  I'ierret,  foL 
1728;  this  was  a  republication  of  Derrand's  work, 
with  additioaa.  Battj  Langley,  AttdtiU  Matoia-g, 
folio,  London,  1738;  Fkeaicr,  TrmiS  dSte  Gmpg  da 
Pierre*,  8  tomes  4to,  1737—1799.  ^  Jtntyd^die, 
Article  Ma^onkerie.  EncydopSdie  Mflhodique, 
Ma^onnkuik,  17N">,  Siinonin,  Trnit'ElSmentairt 
(It-  la  Coupe  da  ricrrm,  4io,  P.  Klcholifon, 

Carpenters'  and  Juiners'  A-n-sislani,  4to,  London,  1  "y?. 
J.  Itoodel^  TroiU  Thcorique  et  Practiaue  de  L'Arl 
4k  Bmrt  Tauk  IL  4to»  PtA^  180*.    (B.  B.  b.) 


BoonduiM,    SUFFOLK,  an  English  maritime  county  on  the 
Enmi,iiid  borders  of  the  German  Ocean.  It  is  bounded  on  the 
Dir>iisas>   east  by  the  sea ;  on  the  south  by  Essex,  from  which 
it  is  divided  by  the  river  Stour ;  on  the  west  by  Cam- 
bridgeshire (  and  on  tbe  DOrtb  bj  Norfolk.  It*  ine« 
dium  length  from  east  to  weet  h  forty-teven  lailea,  and 
it.s  breadth  from  north  to  south  twenty-seven.  The 
square  contents  are  IjI'J  miles,  or  9G7,f)80  .statute 
acres.    It  consists  of  two  j^rand  divisions,  one  called 
the  Liberty  of  Bury,  the  other  Cm  GuiMable  Land, 
each  of  which  furnish  a  distinct  grand  jury  at  the 
county  assizes.    The  next  division  is  into  twenty- 
one  hundreds,  and  these  are  subdivided  into  five  hun- 
dred and  twentjjr-tbree  paiishei.  The  wbola  county 
ftmi  a  part  of  Ae  dibeete  of  Norwidi. 
fiHSdsliiiM     The  number  of  houses  in  1      was  42,773,  inhabited 
>    by  55,0G4  families ;  of  whom  S0,7SS  were  diiefly  em- 
ployed in  agriculture ;  17,418  in  trade,  manufactures, 
-  or  handicraft  i  and  6&51  were  not  oontprehended  in 


either  of  those  cloBses.  The  whok  number  of  inha- 
bitants \va.s  270,542 ;  of  wl^om  13S,410  were  males, 
and  138,132  feaiales.  The  increaio  in  population 
since  the  prcccdiag  caan%  top  yean  before,  was  at 
the  rate  of  16  |Mr  MM. 

Suflblk  is  generally  a  level  tract  of  country,  in  ^ 
which,  OS  there  are  few  elevations,  there  arc  scarcely  ^25£ll. 
any  extensive  prospects.     It  is,  however,  tolerably 
well  clothed  with  trees,  but  wants  running  water; 
ipoit  of  the  slreauis  being  yery  tlugj^iilt  in  their 
course,  and  by  no  means  copious.  The  soil  is  as  va-  ' 
nous  an  in  othi^  districts  of  the  same  extent.  On 
the  sea-coa$t  it  is  in  general  sandy,  but  rendered  pro- 
diKtire  bv  the  appueatioB  ef  aheU  attiL  wbidk  ia 
ibiHid  10  ammdance.  In  the  middla  of  the  eonntr, 
from  north  to  south,  called  usually  High  S»ffJi, 
which  is  the  larger  part,  the  soil  is  a  tenacious,  loamy 
clay,  affording  i;ood  pasturage  lor  cows,  whose  but- 
ter is  chiefly  used  to  aupply  the  London  markets. 


*  Tbe Ffench netlioda  of  cooatructiog  Main  difo  contidecabij  Aomtboaeof  aorvwiieouBtn;  butit 
would  eatand  thia  artida  loo  nmoh  to  expiara  th«Bi«tbeialilffv»  dMreaderny  conntt  tba  wadK  ofllNBltr, 
BoiideMi  or  SiaouH  irbaia  ha  will  fiod  thaw  BNdiadt  detailed. 
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The  north-we«tcrn  division  is  a  poor  tandy  soil,  lo. 
many  places  coverutl  \(  ith  heath,  and  scarcely  fit  for 
any  other  purpose  than  that  of  feciling  ^hocp,  or 
breeding  rabbits  ;  of  which  latter  aniiinil^  it  is  baiil 
the  skins  of  more  than  40,000  anauatly  "s^ply  Furlo 
the  hatters.  The  corn  furnished  by  the  eastern  di* 
viiuM  of  Ifae  cenatjr*  bcaidct  Hipplfi^l  it*  vidiiitj,  it 
■ent  to  Laadm  fhin  the  port!  of  fpawich  and  Wood* 
bridge.  The  cultivation  is  comraonl;.  i .  !  i  •  1  on 
the  Norfolk  system  of  turnips,  bar  ,  ■  nil 
wheat,  and  the  husbandry  being  well  executed,  the 
crops  are  generally  Tcry  good.  The  beans  are  pe- 
culiarly productive.  Tumipa,  ind,  in  some  districts, 
carrots,  are  extensively  cultivated.  Hemp  is  grown 
in  the  garden  of  almost  every  peaaant,  and  spun  into 
linca  for  tbeir  domestic  tuea.  Somt  ftwhopeaie 
grown  in  llie  vicinity  of  Stowmarket. 

They  have  an  excellent  breed  of  draupht  horse», 
well  known  by  the  name  of  Sutfolk  j,u!ii:/u-s.  The 
cows  have  been  loii'^  celebrated  fur  the  abundance  cif 
their  milk,  which,  in  proportion  to  their  size,  and 
the  quantity  of  food  which  they  consume,  exct-edn 
the  produce  of  any  other  race  in  the  kingdom.  They 
are  all  without  horns.  The  sh^ep,  of  wliich  large 
flocks  are  kep4i,  are  naatljr  of  lb*  necfolk  breed ;  bttt, 
of  late  jeers,  they  hive  been  changed  fbr  theee  of 

the  South  Di)«  r.s. 

There  are  few  manufactures  in  this  county,  though 
it  was  tin-  first  in  wliicb  the  Flemings  introduced  the 
clothing  trade.  Until  the  extension  of  machinery 
in  the  northern  counties,  the  females  found  constant 
eriatcr  enployoieot  in  spinning  worsted,  but  that  has 
ceeiad.  At  Stowmarket  there  is  some  occopotion  in 
■Mking  CMIM  liiiea  for  Ini^  bodi'iecfcinf ,  and  olber 
dnflar  tiset.  At  Sudbury  there  are  manafbcloref  of 
says,  and  bunting'  for  ships'  flags,  and  of  some  kinds 
of  silk  goods.  Near  I^yo  sonic  biino-laco  is  made. 
Sait  IS  refined  at  several  places  on  the  SCMImM^ 
from  a  solution  of  rock-salt  in  sea-water. 

The  branch  of  industry  which,  next  to  agriculture, 
ghres  employment  to  the  greatest  number  of  inhabit- 
aMh  is  the  6«hery.  Many  vessels  are  equipped  at 
LowestoSb  and  Southwold  to  take  herrings,  which 
are  cured  in  houses  appropriated  for  that  purpose  in 
those  towns.  The  taking  of  macki  ri  1  is  hetu  fk  ial 
before  the  season  when  the  shoals  of  herrings  arrive 
on  the  coast.  11. ere  is  little  other  commerce  in  the 
county  than  that  which  arises  from  the  transmission 
of  the  agricultural  products  to  the  metropolis. 

The  oavuable  riven  are  the  Lark,  which  passes 
tf  ThetftraTand  rtmt  to  the  Ooae.  The  Deben,  of 
aUft  course,  which  runs  by  Woodbridge  to  the  sea  ; 
the  Orwell,  a  beautiful  river,  navigable  to  Ipswich  ; 
and  the  Dlythe,  navigable  to  Framlingham.  To 
these  may  be  added  the  Waveney,  which  forms  the 
northern  boundary  of  the  count)-,  and  the  Stour, 
which  is  its  southern.  The  only  navigable  canal  is 
one  between  Ipswich  and  Stowmarket. 
The  landed  pnpaitj  of  the  coob^  is  onch  di> 
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.  Mfff^  There  are  scarcely  any  estates  so  large  as  to  Suffolk. 
eRatc  a  decided  political  preponderance  ;  and  there  ' 
are  a  larger  number  of  proprietors  occupying  their 
own  lands,  ot  a  vai  ae  ol  iVoin  L.  100  to  L.  400  per 

'  OMtO"!  than  in  any  other  county.  Except  in  the 
heavjf  day  districts,  the  farms  arc  generally  large, 
aad  tha  tmaata  beii^  posKwed  of.ampie  wipu«i«_ 
Che  agiiedharal  bueiBass  is  admirably  eonducted. 
There  aie  neUiar  nunes  nor  mineral  ^Jl^in!:s  in  this 
county.  In  the  svramer  season,  sea-bathing  atiracu 
a  conhiderable  portion  of  company  to  the  shore 
at  Lowestofi'e,  Southwold,  and  some  other  apots, 
where  twj  aecnmmodalien  fbr  aueh  partiM  b  pro- 
vided. 

Amon^  the  antiquities  of  this  county  stand  firsts 
tlie  remains  of  the  ancient  Roman  eaatle  at  Baigh, 
on  the  banka  of  the  Yare.  It  is  said  to  have  been 

the  ancient  Garianonum  erected  by  Fubl  ius  Os- 
tortus  Scapula,  in  the  reign  of  the  Emperor  Clau- 
dius. The  walls,  which  are  still  standing,  inclose  a 
space  642  feet  in  length,  and  320  in  breadth  ;  they 
are  fourteen  feet  in  height,  and  nine  feet  in  thidnaifc 
The  whole  ground  plan,  including  the  walls,  is  more 
than  five  acres,  and  is  capable  of  containin^a  cohort 
and  Italf ;  having  been  built  to  keep  in  subjection  tho 
leeni,  a  people  inhabiting  Suffolk,  Norfolk,  Hunt- 
ingdonshire,  and  Cambridgeshire.  The  most  re- 
markable of  the  Saxon  antiquities  are  the  monastery 
at  Bury  St  Edmund's,  that  ef  Fknolingbni^  ud  ie«' 
veral  ancient  churches. 

The  following  peers  derive  their  titles  from  places  TiUo,  uvl 
in  this  coontj :  Marqnia  ConmUis ;  Earls  of  Suffiilk,  ^fV"^ 
Orted,  ana  SindoiMka  t  and  Baroo  Reodlesham."'*' 
The  eona^  tatoma  two  flMnhen  to  the  House  of 
Commons:  andtwoarechoeanferanchoftiw  boroiuhs, 
Ipswich,  I^ury  St  Edmund^  fludhuiyt  Bfft,  Dnn« 
wich,  Alborough,  and  Orford. 

The  most  remarkable  seals  among  a  very  great 
number  belonging  to  noblemen  and  gentlemen  in  this 
county,  are  Euston- Hall,  Duke  of  Grafton  ;  Broom* 
Hall,  Marquis  ComwalUs;  I  ck worth,  EarlofBcia* 
to! ;  Henham,  Lord  Stradbrooke ;  Boston-Hall»  1^ 
Chaiica  fianbunr;  Beodlesham,  Lord  Bwidlf iliaM  g 
Benaere,  Sir  "reoeaai  Gooeh ;  Hevenhghani-Itall, 

Lord  lluntingfield;  Sottcrly  Park,  Miles  Bame,  Esq.; 
Flirilon-Hall,  Alexander  .Adair,  Esq.;  Kedgrovo- 
Hall,  Admiral  Wilson;  W'oolvertton-Park,  Charles 
Ikrners,  Esq. ;  Long  Melford,  Sir  William  Parker ; 
Shrubland-Park,  Sir  William  MiddlalOO;  aod  Taoli- 
rinf'Hall,  Sir  William  Rowley. 

The  chief  towns  and  their  population  are,  Ips-  Principtt 
wich,  17.186;  Bury  St  EdmundV  9990;  Wood-T*** 
bridge,  4060;  Sudbury,  3950;  Lowestoffe,  3657; 
Beccles,  3*93 ;  Bungay,  SSQO ;  Stowmarket,  2252 ; 
Mildewhall,  297+ ;  Hadleigh,  2929  ;  Framlingham, 
2327  ;  and  Halesworth,  2166. 

See  Kirby's  Su^lk  Traveller-  Arthur  Young'a 
General  Kiene  of  the  AgrieuUvt  tf  Sagbtk.  Vum 

mSnffi)ik,bjyf.E.BnjUj.  (w.w.) 
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ScRGEUY,  rich  as  it  is  in  Bound  information,  well- 
tuubliahbd  tkctji,  uuU  pliUis  and  means  fur  ihc  relief 
and  cure  of  numberless  injuries  and  diseases,  to  which 
the  human  body  is  liable,  cannot  be  presumed  to  have 
yet  reached  all  the  perfection  and  efficiency  of  whid) 
it  is  susceptible.  Were  aoy  doubt  entertaioed  upon 
thic  point,  it  would  be  inunedittelf  dispelled  by  the 
coosulentioo,  tbat  scarcely  a  year  paninaway  with- 
out new  and  improved  modes  of  practfee  being  sug* 
gc-steJ,  und  receiving  the  sanction  of  impartial  ex- 
jHTiciiee.  Besides,  who  can  pretend  yet  to  uiuier- 
«taiitl  every  thin^  relative  to  a  long  list  oi"  very  dilTi- 
<;ult  subjects  whicli  cater  into  the  surgical  depart- 
ment of  the  healbyart;  m,  for  instance,  inflamma- 
tion, suppuration,  cancer,  syphilis,  scrofula,  &c.&ci 
Many  questions,  connected  with  these  and  oumeroua 
other  atfoctions,  still  remain  in  UiedeCMlt  obscurity, 
presenting  an  extensive  field,  in  wbicn  the  diligent 
and  faithlal  observer  may  gather  im:nortal  fame  for 
himself,  and  confer  iutiriite  and  la.sting  benefit  upon 
the  rest  of  mankind.  The  great  deal  that  has  been 
done  fur  the  advancement  of  surgery,  in  the  course 
of  the  last  6fty  years,  ought  to  furnish  lha  aimrance 
that  inacb  more  will  be  done  fur  its  improfement  in 
the  bilAcentury  that  ia  to  come;  particularly  when 
the  zeal,  the  emulatioDi  and  the  ardent  love  of  trutli, 
now  presiding  over  every  useful  scienti6c  inquiry, 
arc  duly  coiitenijilated.  The  desij^n  of  the  present 
article  is,  to  collect  and  pli;ee  befure  liie  reader  a 
few  of  the  most  interesting  noveliicii  in  surgery ;  com- 
prising those  which  have  been  produced  subsequently 
to  (be  period  whcQ  the  article  upon  this  subject  in  the 
Mm^a^ttdia  was  coomaMd*  and  othen  which,  though 
known  oblier,  escaped  aotice  in  tbat  article.  Id  peiw 
formitig  thh  toiik,  we  shall  take  up  the  subjects  in  the 
order  in  which  they  present  thenuelves  in  the  original 
aMidc^  to  wfakb  this  ia  Btaaat  ta  be  a  lup^aiMBt. 

The  first  topic  that  seems  to  us  to  admit  of  a  few 
•.WiitiMMl  moarks  is  that  of  cncutted  tumours,  or  mat, 
aa  tbay  m  |iepularly  called,  fhougb  tuoioun  aod 
•lemccacea  af  tawiiMtt  kiitds  (mm  oae  of  the  most 
frequent  daate*  vt Iheues,  add,  whatisnaire,  thoush 
'1:  \  odea  afford  convincing  illustrations  of  the  em- 
L  ^  <  V  of  surgery,  the  exact  causes  and  manner  of  their 
J  ^  in  cannot  be  said  to  have  received  hitherto  any 
very  successful  t^iucidotion.  In  the  article  referred 
ta^  acme  notice  is  taken  of  the  interesting  opi- 
.  suaaa  of  Bicbat  respecting  the  produciioa  of  encyst^ 
ad  tumonia;  and  of  his  refutatian  of  a  coounoo  oo- 
tkm,  that  thej  are  not  Dewfomed  porta,  but  only 
dilated  cells  of  the  oelhdar  membrane^  At  tbe  same 
time,  lii*  own  particuhir  bi'licf  is  mentioned,  that 
their  iorinatioii  more  prabably  depends  upon  laws, 
which  regulate  the  growth  of  the  ditlerent  |  i:r-  i  : 
our  bodies  ;  whicti  laws,  however,  not  being  known 
and  comprehended,  leave  us  as  much  in  the  dark  re- 

Ecting  the  dtatter  in  ouestion  as  if  oo  leferenoe  to 
n  had  baan  aaade.  Bal^  wbatpacticahuljcbliBa 


our  attenlion  here,  is  the  great  analofrT    li:  :'h  Bichat  Sii~w 
finds  between  the  cysts  of  encysteti  tuuiours  and 
herous  membranes ;  b«  <  nu     It' such  analogy  prevail, 
it  is  a  strong  fact  against  the  correctness  of  an  ex- 
planation of  the  origin  of  encysted  tumours,  lately 
promulgated  in  this  country.   Bichat  says,—"  Tbg 
cysu,  like  seroiu  membranes,  form  a  species  af  Mc^ 
uiithoid  an  opeuing;  they  caotalo  lha  fluid' which 
they  exhale,  and  they  have  a  smeofh  and  polished 
surlace  contij,'uoua  to  the  fluid,  whilst  the  other  sur- 
face is  unequal,  and  connectcil  with  the  adjacent 
cellular  membrane."    Now,  this  account  is  siiij;ular- 
ly  at  variance  witlt  ih«  doctrine  that  has  been  recent- 
ly proposed  by  an  English  surgeon  of  the  highest 
reputation ;  wIki*  in  his  description  of  tlia  nature  of 
aitcystad  tWDaun^  at  taatt  of  toosa  which  are  *»  lie* 
9UiHitfy  aean  upon  the  head,  lace,  aod  back,  aivd 
stHnetimes  under  the  skin    other  parte  of  the  body ; 
in^iteLid  of  regarding  the  rystii  as  at  all  analogous  ta 
eeroui  tuembrancs,  represents  them  ai  dilated  culane- 
out  /olUciet,  lined  with  cuticle,  and,  of  course,  par- 
taking rather  of  tbe  character  of  mucous  membranes. 
Speaking  of  the  Oti^  of  encysted  tumours.  Sir  Ast* 
ley  Cooper  aypienai  his  conviction,  tiiat.  it  d^nds 
upon  "  a  foUim  extremely  enlarged,  and  ineapabia 
of  discharging  its  contents,  ironi  an  obstruction  of 
the  orifice  by  wiiich  it  opens  upon  the  surface  of  tbe 
skin. "    Then,  adverting  to  the  nature  of  follicle?, 
be  observes,  that,  upon  superficial  examination,  they 
appear  to  be  only  pores  in  the  skin  ;  but  that,  when 
a  small  probe  is  introduced  into  them,  they  arc  found 
to  proceed  through  the  -skin  into  the  subjacent  cel- 
lular membrane.  *'  The  first  drcnoHlance  (sap  he) 
which  iadoced  aie  to  believe  that  an  aaeysted  tamovr 
was  an  obstructed  follicle,  was  examinicg^  n  t  i  loar 
of  this  kind  situated  upon  my  own  back.    It  Lad  ac- 
(]uired  u  diameter  of  about  two  inches,  and  wj^i  ti- 
luatcd  at  the:  lower  part  of  the  dorsal  virtebrx.  I 
thouulit  of  requesting  a  friend  to  remove  it,  but,  oo 
examining  it  by  means  of  two  mirrors,  I  saw  a  small 
black  ipot  in  the  centre  of  the  swelling,  and  by 
phdung  this*  I  extracted  a  piece  of  aebaceons  aaat* 
ter  with  a  black  head,  like  those  seen  in  the  fidlielss 
of  the  nose.    I  then  tsqueczcd  the  tumour,  and 
through  the  orilice  occupied  by  the  black  sebaceous 
matter,  1  emptied  the  tumour  by  equec/ing  out  a 
large  quantity  of  sebaceous  substance.    This  was  ef- 
fected without  pain,  and  without  succeeding  kAHft* 
nation  i  but,  gradually,  the  secretion  became  renew* 
ed ;  by  frequent  pressure,  however,  I  have  now  for 
oevetal  yean  kept  it  ampty.  although  tbe  bag  and 
hs  orifice  stiH  remain.   A  lady  applied  to  me  with 
one  urtheite  swellings  upon  her  shoulder.   It  had  a 
snj.ill  black  ^pot  upon  its  centre,  through  which  I 
could  squeeze  its  curd-Like  contents.    I  removed  it 
with  tbe  skin  over  it,  and  found  that  the  opeoiag 
was  a  follicle  leading  into  tbe  hiAow  of  an  eaejiM 
tumour,  which  contained  sebacaooi  atttier|  WM 
luad  with  ctttich,  and  bad  a  «{jtt  of  the  oanalclia* 
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StuffKj.  atcter.   Often  have  I  seen  the  foUiculBr  aperture 
•welHngt,  by  which  the  point  of  a  tent- 
piAe  wM  tewiiljr  adiBitt«d  into  the  cnitjr  of  tli* 

its  conltntt.  Ine  follicle  is,  however,  gcneralljr  ob- 
ttructed  at  lt«  orifice,  and  a  depreseion  only  u  teen 
(and  not  always  even  this)  whtn  thu  side*  of  the 
•welling*  axe  coiapreised."  {Surgknl  £'jiavv,  Part  II. 
p.  2S6.J 

This  experienced  aorgeon  oonceiTcs,  tiiat  an  en- 
CTSted  tumour  begins  in  tbe  fvllowtng  way :  a  foUi- 
file  becomet  obstructed  at  iu  terminatioa  upon  the 
•Un,  and  the  secretion,  still  proceediof ,  ila  ndcs  are 
«lMHkled  in  the  odilllar  OMnbrane  wherever  thia 
BMNi  mdilj  yiel^  If  It  be  inquired,  how  it  is  poa* 
tible  for  u  follicle  to  be  thus  extended,  the  answer 
is,  tiiat  other  membranes  expand  to  a  much  greater 
comparative  size.  Art  ovarium,  that  would  not  con- 
tain within  hi  meotbraae  more  than  two  drachms  of 
water,  will  ozpand  to  a  magnitude  capable  of  holding 
~  author  abo  considers 


cysted  tiuBOun  arose  in  tbe  nkeebanical  way,  sbOTS  Sutffift 
q>«cified,  we  ihould  expect  them  not  only  to  be  ■  "^V*^' 
■lach  BBflro  frequent  diaease,  than  ikqr  ectiMllj  n% 
inemach  ea  im  eineneous  poret  are  ianunenble* 
and  most  very  often  be  obstfjcicJ,  as  wc  sec  hnp- 
pen  on  the  nose;  but,  when  ilie  diseu.te  i$  formed, 
we  should  expect  its  curt:  by  the  simple  removal  of 
the  StoppAfie  would  be  more  commonly  practicable, 
than  experience  shows.  Even  in  the  ca^es  which 
take  place  near  liie  eye-lid»,  and  have  an  opening, 
out  of  which  the  contenu  may  be  completely  prei^ 
ed,  a  cure  will  not  foUow«  odeaa  the  qrat  be  r8> 
moved.  Theae  reflee^OM^  et  all  evento,  tend  to  tho 
oondiHioB^  that  there  mutt  be  ioao  odier  iaportaot 
oeoie  oeneerned  in  the  production  of  encysted  tu* 
mours,  besides  ilic  mere  obstruction  of  the  cutaneous 
follicles.  As  ilie  subject,  however,  is  yet  obscure, 
and  the  new  observations  upon  it  come  from  so  high 
un  uuthority,  we  have  deemed  it  our  duty  not  to 
pan  tlicin  over  in  silence- 
nearly  a  hundred.  The  aane  author  abo  considers  The  foilowiog  practice  is  adopted  by  Sir  Astiey 
pressure,  and  a  want  of  moiilu*  b  adbeased  sti^    Cooper :  If  the  follicle  can  be  seen  only  ■•  a  black 

»pot,  filled  nitb  batdeaedaebeceow  PMtter,  •  probe 
is  pa«ed  ihrottgb  it,  end  the  aebeoeooa  natter  iqoeea. 
ed  out  of  tlie  tumour,  wiiich  may  be  done  wiili  little 
inconvenience.  But,  when  the  contents  cannot  be 
pressed  out  without  violence,  the  preference  is  given 
to  the  plan  of  enlargiug  tiie  opening,  in  order  to 
avoid  bringing  on  inHammation.  When  ao  eiicjttod 
tooaour  is  to  be  removed,  the  plan  of  first  mailing  an 
incision  into  it  is  preferred ;  and  the  sides  of  tbe  ' 
ekin  are  then  pressed  togetheri  bj  which  mcana  tbe 
cvst,  it  is  said,  may  bo  ettily  everted  end  removed. 
Ihia  wsjr  of  operating  was  recommended  for  parti- 
cular caaea  In  die  Eaci/clopeedia ;  but  doubu  may  be 
entertained  concerning  theedvmtlget  of  the  plea  as 
a  general  practice. 

The  removal  of  encysted  tumours  is  not  .iliogether 
unattended  vi  iih  danger :  Sir  .'iatlcy  Cooper  has  seen 
three  instances  of  severe  erysipelatous  inflammation 
ailer  operations  of  this  kind  upoo  the  bead,  and  one 
of  them  ended  fatall|' ;  one  or  two  ether  equal* 
ly  «iofiiirttinate,have  elao  been  reportod  le 
_  Id  die  hhtoiy  of  encysted  tunoute,  the  euriotia 
circumstance  of  the  occxMonal  growth  of  horny  ex. 
crescences  upon  tlie  human  body  distrvcs  to  be  no- 
ticed :  recent  investigations  prove,  that  tlie  horny 
matter  is,  in  (act,  the  hecrction  uf  the  cysts  of  some 
ol  these  tuniours  out  of  »  hieli  it  protrudes,  und  as- 
suoies  various  siiapes,  sometimes  even  that  of  a  ram's 
horn,  as  happened  in  the  remarkable  case  mention* 
ed  by  Dr  UooU  of  Kingston.  This  is  •  aubjecft 
which  has  been  particularly  considered  by  Sir  Ever- 
ard  Home,  in  the  Philotophical  Transacttons  for 
1791.  The  case  tliat  fell  under  tbe  observation  of 
Dr  Roots  may  be  perused  in  the  Article  IlorisY 
Excrescence,  in  Dr  Hees's  Ci/dnpirdic,  Such 
liorns  will  be  reproduccdj  if  care  be  not  taken  in  the 
operation  to  cut  away  every  particle  of  the  cyst. 

On  the  subject  of  erysipelas,  the  rem.irks'  of  MrOf  Biys^ft. 
Hutchison  claim  attention :  he  has  found  seafiiriDs^ 

  ^  men  particularly  liable  to  phlegmonous  eiysipelai  m 

that  we  have  examined,  corretpondediMber  to  that  of  the  legit  firequenily  ofireitonwcl,  e*  he  euppom,  bv 
a  serous  membrane.  a«  explained  bjr  Bidiab  .  the  eiponne  «f  tbaee  porta  i»  the  imtatioa  of  adt 


of  the  aecretMMM,  is  ecfuicBil  oMuee  of  encysted 
tvioun.  WbCQ  we  flrM  penned  8v  Aatley  Cooper's 
endanetion  of  the  formation  of  these  swellings,  a 
dUkulty  presented  iuelf  to  the  admission  of  the 
doctrine,  on  account  of  many  encysted  tumours  be- 
ing found  in  isituatioR«,  where  any  suspicion  of  their 
connection  with  the  follicles  of  the  skin  cannot  for 
a  moment  be  entertained.  Upon  refening  to  his 
essay  upon  (lie  aubject,  however,  we  £nd,  that  his 
obaorvatioaa  ere  meant  to  apply  only  to  the  kind  of 
enqniad  tantoar,  which  is  situated  juat  inuler  the 
aUa,  end  that  he  ackaowledget  diintoni  aaedea  of 
these  awelling*.  Sodi  dlflciuty  ie  obviatea,  there, 
fore,  in  the  particular  cases  fpoken  of  by  this  gen- 
tleman, as  fur  as  the  consideration  goes  upon  which 
it  was  founded  ;  yet,  for  various  otiier  reason?,  the 
doctrine  is  not  to  u*,  by  any  means,  satisiactury ; 
and  it  may  even  be  doubted,  whether  the  &ame  mis- 
take may  not  hero  have  been  made  respecting  the 
enlarged  foUide,  as  surgeons  once  made  about  the 
JikMaU^Og  aUdar  atcatArane.  That  there  ia 
•  pertfcolar  duM  of  eucyited  tunonit,  having  upon 
their  centre  a  minute  dark  spot,  through  which  a 
rmall  probe  can  be  introduced  into  them,  is  a  fact, 
which  Sir  Asilcy  has  most  correctly  deicribed,  and 
he  is  entitled  to  the  credit  of  having  tirst  made  this 
original  observation  ;  but  it  does  not  follow,  that  be- 
I  there  it  tuch  a  dark  spot,  or  even  an  aperture, 
t  it  meat  be  that  of  a  eutaaeeua  follicle.  With 
1  to  Ike  adiaceous  substance  said  to  have  been 
praeed  out  of  the  opening,  some  expetinaota  wodd 
abo  be  requisite  to  determine  whether  it  were  actually 
of  the  same  uatureas  the  secretion  of  the  cuUneout 
follicles.  Nor  docs  the  occasional  presence  of  cuti- 
ole  in  tbe  cyst  prove  tho  truth  of  the  doctrine  ad- 
vanced :  because,  in  the  formation  of  weos,  nature 

Ents  unaccounuble  irregularities,  sometimes  pro- 
g  in  the  cyst  a  substance  retembUog  cuude, 
aawatimiB  hair,  and,  in  e  ft*  inttanoet,  even  teeth. 
The  faMwr  ainfaee  of  abuat  all  tbe  encysted  tumours 
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 r»  and  the  flcicdon  of  comt  biMMMi  In 

'  pideBts,  the  dltem  b  nnd  to  proeeed  wiA  «xtftdt> 

oioaiy  rapidttv  to  the  gangrenous  itate.  E»en  when 
mortificatioD  i»  preveoted,  large  abflccMM  very  often 
form,  and  tpread  to  a  aurprising  distance  between 
tbo  muscles  and  under  the  skin,  tiow,  according  to 
Mr  Hutchiion's  experience,  the  best  way  of  hinder, 
log  all  these  evils,  is  to  make  several  free  iocisiona 
into  the  inflamed  surface  as  earlv  in  the  disease  as 


Ij  more  potent,  thttt  that  of  Ibe  tbon  BMBtioacd 
tabam,  and,  on  thb  aecMiBki  ft  my  b« 
nora  efectaal. 

As  a  sapplement  to  die  obaerrationa  on  strieturet 

of  the  urethra,  a  *liort  account  of  the  manner  of^ 
u«ing  bougies,  armed  with  caustic  potaata,  as  intro- 
(k.cr  1  into  practice  by  the  late  Mr  Whalely,  tnay 
not  be  uninteresting;  and  to  the  same  subject  we  mean 
to  annex  a  brief  description  of  tbe  way,  in  which  a 


unt  tif  Mr 
iDi  uiiit  the 


poaaibSe,  the  kaift  b«iaf  carried  throiMih  tbe  outgo-   paiHge  b ■ometimes  forced  ihrpqgh  bndatrictaiet  faj 
to  me  BHiaelM.  We  ttu  auaj  imHwa  af  a  catheter  tit  a  oomeal  diape  t  as  doae  ai 

aouDno^'piM^uSnly  In  ^M<r* 

Oar  reason  for  introducing  an  a 
Whfltely's  plan  of  treating  stncturc»i, 
prat'^ici-  >ti;viis  to  us  byanymc-iins  fnuMcil  lo  the 
r«^utstion  which  it  acquired,  but  because  there  are 
some  surgeons,  whose  judgment  and  talents  we  re« 
spect,  wlw  tbiiUc  more  b^gUj  of  such  treatment,  than 
ve  couM  ever  jet  vaolnve  to  do  ouraeWea.  lie 
Wbaialy  mgankd  atiiatoiw  «f  the  twadwi,  w» 
naielf  at  conliacdoia,  but  ai  naflj  dbeaaed  por- 
tions of  tbe  membrane  lining  that  canal,  witli  a  con 
tinned  disposition  to  increased  contraction.  Hcdcc, 
he  conceived,  that  the  remedy  si  c  i!  I  be  calculated 
both  to  remove  the  d  if  eased  afft-xtion,  and  to  dilate 
the  contracted  part,  without  putting  the  patient  to 
the  inconvenience  of  wearing  a  bougie.  Such  a  r«> 
medy  he  deemed  caustic,  when  employed  with  »kiil 
aad  jadlgnMBt.  That  to  which  he  gave  the  prc£et- 
anea  was  the  caastic  potassa,  applied  in  a  partkolar 
■ncBDer,  as  being,  accordiog  to  bis  description,  more 
cflcacious,  and  less  painful  and  hazardoas,  than  bou- 
gie* armed  with  lunar  caustic 

The  follow  ing  is  the  practice  detailed  and  recom- 
tncriiii  J  liy  M :  VVhatcly:  Before  the  caustic  po>.asta 
b  used,  the  urethra  should  be  rendered  suificieDtly 
capadona  to  let  a  boueie,  rather  above  the  enudlest 
size,  pass  into  tbe  bladder,  and  the  biitahilbj  of  the 
strictures,  if  very  coraidenUai  dunild  he  leMBBed; 
ia  the  flfM  hutance,  by  the  use  of  common  bougies. 

A  tmall  quantity  of  tbe  caustic  potassa  is  to  be  pot 
upon  a  picre  of  paper,  and  bniktn  » lih  a  bamiDcr 
info  >,ir;^ll  piecpR  of  about  the  nzc-  of  iarge  and  small 
pi!)-.'  head",  tlj'js  brukeu,  it  is  to  be  preserv- 

ed for  uae  in  a  phial  closed  with  a  ground  stopper. 
A  suitable  eurrattire  b  to  be  commadcatcd  le  the- 
bougie,  bv  drawing  h  amial  tnace  between  lhofita> 
finger  and  thumb  efibe  hft  haiid«aBd  b  oodittobe 
just  large  enough  ta  aoiar  Iba  itrfcture  with  some 
degree  of  tightneat.  It  b  to  be  gently  introduced 
ir.ti)  t1ip  urethra,  and  when  its  point  stops  at  the 
airicture,  a  notch  is  to  be  made  on  the  upper  portion 
of  the  bougie,  pn  t  im  y  half  an  incli  tV[  lu  the  ex- 
tremity of  the  penis.  As  «ooa  as.  the  bougie  has 
been  withdrawn  again,  a  small  hole,  deacribed  as 
about  tbe  sixteenth  part  of  an  inch  deep,  b  (o  be 
made  In  its  rounded  end.  Then  a  bit  of  thecamtiCtbM 
than  the aoiaUest pin'c  head, b  10 be aalaoiedferiha 
first  applieaiimi.  It  b  to  be  fixed  fa  tbe  hote  of  tbe 

j  into  it  with 

rali'.cr  buJijvv  j[s  rnnrr^]:^-  la 


invnta  and  dowa 

practitioners  will  consider  this  praetiee  sefere,  more 
so,  perhaps,  than  circumstances  can  ever  justify  in 
as  early  a  stage  as  the  author  speaks  of ;  because,  at 
this  period,  who  can  predict,  that  the  ca^e  will  ever 
be  serious  enougli  to  require  the  employment  of  the 
knife  i  However,  n  Mr  Hutchison  never  bad  any 
ufortunate  casei  after  ha  adopted  the  preceding 
method,  and  the  eentfaiy  owd  to  liMpen  under  tbe 
ether  plao^r  which  he  wai  ftnnerly  la  habit  of 
tnfaig,  the  pfcpoaal  appeaia  to  4eMm  natnn  «an* 
iiaeration. 

In  most  works  on  surgery,  little  valuable  practical 
irifaroiation  a  lu  be  met  with  respecting  the  best  lo- 
cal applications  for  erysipcla«  ;  the  sentiments  of  the 
late  l>r  Bateman,  therefore,  concerning  this  unset- 
tled part  of  practice,  may  here  not  bo  unucccptablo. 
In  the  early  stage  of  the  disease,  Dr  Bateman  found 
powdery  substances,  lilce  flour,  starch,  chalk,  Ac 
bMreaae  the  heat  and  irrilatioBk  by  fonaing,  with  the 
eoBCKllBg  fluid,  hard  cruMi  tipoo  the  tender  eni^ 
face.  In  this  gentleman's  opinion,  the  only  unob- 
jectionable plan  is  that  formerljr  advised  by  Dr  Wil> 
Ian,  which  consists  in  fomenting,  or  washing  the 
parts,  from  time  to  time,  with  roillc,  bran  and  water, 
or  a  decoction  of  tldcr-tlowers.  (Jreat  benefit  is  stat- 
ed to  result  from  tepid  bathing,  and  sontetimes  from 
the  appUcatlen  of  tbe  dieted  liquor 


With  rcj^ard  to  the  COWptott  tCfOMd  SODOrrhcea, 
It  seems  right  just  to  notice  •  nudlcine  that  baa 

been  of  late  very  much  eap1oj«d,  and  fieqoent* 
ly  with  great  benefit.  Cubcbs,  a  spice  brought  from 
China  and  Ja»a,  is  the  remedy  here  spoken  of;  it 
has  bctn  riciinimended  (no  doubt  in  terms  rather 
too  high)  as  a  specific  for  gonorrhoea,  equally  pro« 
per  in  the  early  inflammatory  stage,  and  in  the  later 
cfaienic  form  of  the  disease.  The  dose  is  a  dessert 
apoenfal  of  the  powder,  an  hour  before  breakfast,  a 
second  six  hours  aftennrdi.  and  a  tbbd  at  bedptiBte. 
Hie  powder  is  to  be  taken  In  waMr.  If  gtfen  whfla 
tbeduscharge  is  copious,  and  the  infltmmatlon  r^r- 
vere,  the  painful  symptoms,  it  is  asserted,  will  be 
removed  in  tn  o  ilav  i- -  l  ific  discharge  will  generally 
cease  on  tlic  third  or  fuurth  day.  The  antiphlogis- 
tic regimen  is  to  be  observed,  and  the  powder  continu- 
ed a  day  or  two  after  the  sunMMge  oif  tbe  dbchana. 
(Sea        MM.  mid  Sm^  Jmn,  Jan.  181$^  p. 

Cubeba  appaaia  10  act  upon  ihn  nrteoua 
meaabvane  of  the  tirethra  very  sinnbuly  to  the  bal* 
aara  of  ccriaiva,  or  f.irpentine  medicines  a  that  is  to 
say,  through  tiic  lucdiuiu  uf  tlie  urine,  to  which  it 
eommunicates particular  qualitii  s,a:id  , amongst  them, 
a  powerfol  aaell ;  its  operation,  however,  a  ceruia- 


boujrif  with  n  pockrt  knife,  and  pu 


the  blunt  end  of 

order  to  liiudur  the  cauilic  iriHu  slipping'  out,  the 

bole  is  next  to  be  contracted  a  Uttie  with  the  fiogar, 
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mi  tte  wriiing  T^**"?  'Hf^  l*^' 
Tte  boiigiik  iftif  Bfiny  oMdp  if  to  bs  intradaMA 
vhh  ita  c—wtty  «|Mnrti^  w  flv  «  the  i^pterier 
part  of  Um  Mriddre,  Ike  illiMtfon  efwliieh  bti  been 

prCTlooiIy  a»c«rt»inetl,  nnr!  the  bn'.iLMe  rtiafked,  as 
already  noticed,  'i  lie  lu&uuiutjat  ^LuulJ  ri:s'.  there 
a  few  sccoi;]-,  I  or  the  purpose  of  letting  lh- 
hMion  of  the  caustic  begiu  to  take  place ;  a  la  then 
Id  tw  very  g^tUy  puihed  toirards  the  bladder,  about 
oiM>>e^htb  of  an  incb,  when  it  is  agaitt  to  be  kept 
quiet  for  a  lecood  or  two.  The  bougie  baeir  to  be 
iatroduoad  ftntber,  in  the  aaae  geatie  neaeer,  usuM 
fcnadiee  beyond  the  itiiotare.  The  nest  buaiiieia  b 
to  withdraw  it  imroedlatcly,  by  a  very  gentle  motli)n, 
to  the  part  Bt  which  it  wu  {node  to  rest  awhiic. 
Then  it  i»  to  be  vltv  'lowly  passed  througli  the 
•trictiue  a  aecoiid  time,  but  not  allowed  to  »tbp  in 
ita  paaMge.  If  pain  or  faintneM  ariae,  the  operation 
i«  BOW  to  end,  and  the  bougie  to  be  resiOTed ;  but  if 
no  each  consequences  occur,  the  JMtraMM  late  be 
neeed  backwards  and  forwerda  eneeer  twiee  bom. 

The  foregoing  procaM  k  to  be  rapeeted  coee 
every  seven  dayi «  and  if  the  ■trictnre  be  found  to  be 
dilated,  the  lixe  of  the  bougie  mint  be  increased  ac- 
cordingly. This  method  of  in  ating  strictures  har. 
ing  attained  tome  celerity,  we  Ueeraed  it  worthy  of 
brief  notice  in  the  present  Work  ;  but  our  experience 
leads  ua  to  regard  the  pcectioe  as  very  interior  to 
that  executed  with  other  aroMd  boogies :  to  (he 
peitide  ef  pateMe,  indeed,  we  can  inuute  little  eev* 
nbi  eAct,  dlMdved  end  blended  as  it  n^ornsay 
not  be  with  the  oil  on  ihe  end  of  the  bougie,  and  the 
mucus  of  the  passage.  lu  regulation  also,  in  the 
precise  manner  described  by  Mr  Whately,  ^  >  t^uv  it 
may  operate  exactly  on  the  di«eased  portiou  vt  iLe 
urethra,  and  not  upon  the  sound  part,  appears  t  s 
rather  visionary,  than  really  performed.  Uoir,  then, 
has  the  method  succeed«;d  at  all  f  Our  answer 
wottld  be,  tbet  it  has  cActed  erne  MindiieUy  bj 
mmuk  ef  the  ■echantoel  dileialieB  ef  the  boe^ 
without  the  potassa  having  any  dset,  or  at  kett  anv 
that  is  not  much  more  likely  to  do  harm  than  good. 
The  practice  seems  already  to  be  on  the  decline,— 
a  fact  conhrming  the  jadgmeat  here  delivered  ooo- 
ceming  it. 

We  quit  Mr  Whately's  suggestion  to  make  a  few 
*  ebnnatlons  upon  another  modem  proposal  relating 
le  Ihoceve  of  strictures.  Every  body,  at  all  acquaint* 
ed  widi  the  biiten  of  this  disesse,  knows,  that,  h 
France,  the  use  of  armed  bougies  of  any  kind  never 
metwithmuch  approbation,  having  been  there,  for  the 
moat  part,  rcprf^ontcii  p..s  .1  very  danj^-rous  and  lia.-.sli 
remedy.  Yet,  win.)  'aoi_iIiJ  li.iv;'  iint:ririf,ti'il  .n  trin 
same  country,  wfn.-ro  cuaLiic  .s  abusuil  on  'lie-  prin- 
ciple of  its  being  a  harsh  mode  ut  ireatmcnt,  the  ori- 
gin of  another  method  of  cure,  in  whkh  every  thing 
ie  to  be  coaapleied  by  actual  Satoti  Mr  Cross,  a 
emeop  u  NewHdb,  who  virttedthe  wedicsl  schools 
et  Paris  for  the  express  poipeae  oraaeertahihif  the 
state  of  the  practice  of  surgery  In  FVanoe  at  the  pre> 
aent  day,  givct  a  relation  of  what  he  saw  there  in  re- 
ference to  the  treatment  of  strictures.  He  infu.-uu 
Hs,  that,  mhen  he  ftrsi  wi^nL  to  La  CharilS,  there 
were  fiflV'three  male  patients  in  the  surgicel  ward. 


OMOaer,  notwitnstandmg  all  obstac 
(alien  to  keep  the  catheter  in  a  cenU 
Ihe  dlteetien  ef  ile  pebit  wee  indeed 
ringe.  The  ntle^  bid  down  by  M. 


thn.  The^eMHOo  bewi^  he  enjn^b  Mt  need  in 
eny  ef  the  hoipiteK  end  it  wee  ceeenreJ     ell  the 

svi^eons  whom  be  conversed  with,  as  a  penlous  and 
hanh  remedy.  Mr  Cross  justly  observes,  however, 
that  thi  Parisian  method  of  treeliog  muny  cases  of 
strictut<j  16  ijot  milder  than  the  use  of  caustic.  A 
case  is  then  detailed,  which  this  gentleman  law  in  Z^t 
Charii£.  A  nan,  who  had  had  a  pen^aoent  ttrictnin 
a  long  while,  bad  bean  lepeatedly  under  surgicel 
treatment  for  it.  There  wai  diflieultjr  ef  nndtiag  wn> 
ter,  but  not  cooqplete  retention,  Forae*erildeya,an> 
euccwifni  nttempu  were  made  to  poss  an  instrument 
into  the  bladder  by  gentle  means.  The  patient  was 
?t'l!  able  to  void  his  urine, altliougli  with  great  pain  and 
u  lli  julty.  M.  Iluux,  the  surgeon,  now  took  a  conical 
gi  Jv  i  r  (  ii iu  tcr,  wirh  a  very  slight  currature,  and  an  al- 
most pointed  extremity,  and  by  means  offeree,  re* 
gularly  applied,  he  passed  the  instrument  into  thn 
bladder,  notwithstanding  all  obstacles.    Care  wee 

central  positioo,  ttid 
lef  bjrtbehiteni 
Roax,  for  coo* 

mtncing  the  great  depression  of  the  outer  end  r  f  the 
catheter  was,  when  he  could  feel,  by  meanai  oi  his 
firi;rr  in  ihe  rectum,  that  the  point  liad  reached  the 
apex  of  the  prostate  gland.  The  pau«at  wa«  put  to 
considerable  pain;  but  the  iostrumMt  really  went 
into  the  bladder.  The  urine  was  not  allowed  to  flow 
entfanmediately,  the  outcroriEce  of  theoetlieler  beiiw 
aiflfped  un  with  n  bit  of  weed,  in  feieral^  M. 
Beu  eonii  the  oonied  catheter  to  tenndn  to  the 
urethra  three  or  four  da^s ;  but.  the  sufferings  of  this 
patient  from  it  were  so  mtolerable,  that  it  was  taken 
outin  tu  0111)  -Tour  hours.  lUther  a  large  elastic gum« 
catheter  lUen  easdy  introduced,  the  end  of  which 
'A  ll  tiostcriLd  to  the  abdomen,  whila  the  orifice  was 
dosed  with  a  stopper,  and  the  urine  permitted  to  flow 
occasionally.  The  next  day,  the  patient  wei  ceB" 
pentiteiy  eeqr*  Oa  the  fourth  dey,  then  wee  n 
ewrifingflftbeteMiebk  aerataM^aadperinwun.  A 
poultice  waa  applied,  and  the  eleitie  catheter  cofti 
tlnued.  In  foor  days  more,  the  ewdllng  of  the  parte 
had  subsided  so  considerably,  that  the  poultice  was 
unnecessary.  A  fresh  gum-cathctcr  of  large  size  was 
now  used,  and,  in  about  six  weeks,  nanef  din  laiigltit 
dimensions  could  be  introduced. 

The  event  of  soother  case  was  less  fortunate  t  Thn 
toHde  eomyne  had  iwen  employed  for  makiitg  a  pas- 
aage  into  tlie  llledder,  and  a  gum-catheter  afterward* 
introdoced  t  hoi,  in  leat  tluin  a  wnaki  the  salient 
supposhig  be  could  make  water  wiihoat  ita  amlitaBce,. 
withdrew  it  of  his  own  acror  l.  Ttie  next  Jay,  an 
cfiuston  of  urine  in  the  scrotum  had  tukcn  [ilaor,  and 
:t  Ijcoanie  iKjcesgary  to  let  out  the  exlrnvasaual  fluid 
by  two  free  incisions.  Unfofttmately,  the  elastic 
catheter  could  not  be  introduced  again.  Tlteincisiana 
did  indeed  prevent  sloughing  of  the  scrotmnt  but 
the  pedcnty  who  was  in  a  very  reduced  atate»  wiibt 
afiiwdiifa^  ItbbntlUrieaddt  thatthbcaae-ma- 
eo  lareterate,  tbatMr  CreMlidle««alhe  gatiant  weald 
hnve  sunk  iiiidur  any  moJc  of  treatment.  On  diiseca 
tioti,  the  bladder  was  foam  1  to  be  half  an  inch  thick, 
the  stricture  cart  ilagi  no  i;6,  ami  extc-niive  amuses  were 
tnoed«  omanunicmtiBg;  with  the  once  memboBoaa 
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The  promptitudo  with  which  relief  may  be  ftfford- 
<  !  ;:  some  very  bad  ca-ics  of  stricture,  -wni  ri  lii) 
biuigii:,  uor  elastic  catheter,  can  be  introductU,  is 
the  reason  given  for  ilie  foregoing;  pr.ictice ;  and 
M.  Roux  even  assured  Mr  CroM,  tl»8t  he  had  never 
«een  any  inflammation  or  irritatioo  produced  Ijy  it, 
that  did  not  readily  yidd  to  proper  umaa.  We  ao*- 
pect,  bowtfcr,  that,  by  tbb  dechnlimit  M.  Rome 
meant  to  refer  all  dimtrous  ciremHiMneM  tO  lb* 
disease,  when  tlicy  happened,  to  n*  to  •ereen  (he 
mode  of  treatment  frum  all  Buspicion  of  bcintr  soroe- 
ti!HC5  itself  a  source  ofdangimus  consequence*.  Yet, 
V  L  CLiniiot  understand,  how  he  could  hope  to  pro- 
duce an  universal  conviction  ot  the  accuracy  of  such 
Ml  iminuation  ;  because,  in  his  Clinical  Lectures,  he 
spoke  of  two  fiital  case*,  which  he  diasected,  where 
he  found  falas  pisaages,  extravasation  of  urine, 
Uougbing,  Ac.  «moiigBt  other  wSmMA  Oo  the 
whole,  without  pronouncing  tbfa  ferdMeoMof  oadio* 
terss  to  be  nhvays  bad  practice,  we  shall  venture  to 
*ny,  thai  it  is  generally  so,  and  ought  very  seldom  to 
be  attempted.  M.  Ducamp,  an  intelligent  nriter  on 
the  preient  subject,  dilTers  nltogelhcr  from  some  of 
his  CDuntrynicii,  by  whom  tite  treatment  has  been 
carried  to  a  high  degree  of  abstirdit^.  "  Surgeons 
(says  he),  who  an  mabitious  of  the  title  of  operatori, 
despise  the  aipirpKigreia  and  minute  ttteolion  which 
iiio  bougiei  reijiiire ;  nothing  but  irhet  it  prompt, 
great,  and  striking,  is  agreeable  to  their  taste ;  tiUj 
thrust  a  silver  catheter  through  every  obstacle  into 
the  bladder:  at  tlie  end  of  three  or  four  days,  they 
exchange  it  for  one  of  elastic  gum;  liiis  last  they 
withdruw  every  eighth  or  tenth  day,  and  this  they 
call  practising  good  surgery  on  a  grand  scale  !"  Tiie 
result  is,  in  general,  that  a  fuUe  passage  is  cstabiish- 
edj  and  inflammation  of  the  urethra  and  proatate  is 
pfodnced  by  Uie  presence  of  the  instrument.  In 
ebort,  Dueanp  dearly  ahom,  from  the  naftiure  of  Uw 
stricture  Itaelr,  that  the  operation,  even  when  the 
in-ilrurnent  docs  not  wander  from  the  urethra,  does 
not  depend  upon  dilatiug  the  stricture,  but  upon 
tearing  it ;  and  ai  the  stricture  is  more  re^isteiu  than 
the  rest  of  the  car\al,  the  chance  is,  that  a  fake  pas- 
sage is  made. 

Having  mentioned  M.  Ducamp,  we  shall  not  quit 
t  without  recommending  to  the  attention  of  sur* 
geoaif  bit  ingeaiom  conthfaoofle  for  the  appikatioii 
of  the  loDor  eaaatie  lo  ttrfctorei ;  eBuiiliaocet 
which  arc  meant  to  regulate  the  action  of  the  caustic 
more  precisely  than  in  the  common  mode :  indeed, 
the  w  hole  of  his  work  deserves,  to  bo  coiiaulicd.  See 
Trnitc  lies  Retentions  d'Urinc,  rami  e/:  psir  le  Ihtie'- 
cisrcmnU  de  I'  Vretre,  ft  des  inni^cnt  it  I  aide  deiquels 
on  fKut  delruire  conij>lctci>icnl  le*  ObttruUiam  de  ce 
Canal,  Paris,  lM*j  8vo. 

While  we  are  upon  the  subject  of  stricture!,  Mr 
Aniott's  dilator  occurs  to  us  ae  a  very  ingeoioua  bt> 
atranent  deaerviM  to  he  nentioMd,  tbomih  w«  an 
not  exactly  acquainted  with  tfie  degree  in  which  it 
has  yet  \i<-rr,  fou-iri  to  aiiBwer  in  practice.  It  was 
conceived,  ilmt,  lor  the  purpose  of  dilating  strictures, 
an  instrument  was  needed,  calculated  to  pau  through 
the  obstruction  with  facility,  then  to  admit  of  its 
diameter  being  increased  to  any  size,  and  with  any 
force,  yet,  whea  the  aurgeoD  w|ihea  lo  eslmst  it«  lo 
•  19 


be  capable  of  being  reduced  to  iu  primitive  smnii. 

KLis.  The  dilator  corr:L:[s  of  a  tube  of  oileJ  silk,^ 
lined  with  the  thin  gul  ul  aouie  small  animal  to  render 
it  air-tight,  and  tlien  fixed  upon  tlie  end  of  a  small 
canuU,  by  means  ot  winch  it  can  be  distended  witii 
air  or  water  from  a  bag,  or  syringe  at  the  outer  end, 
white  a  st<^.cock  or  valve  serves  to  confine  the  air 
aftw  it  has  been  received.   It  ia  Mid  generally  le 

pan  aa  eaaily  dowD  lo  the  stiician  ata  iBiaU  boi^ie; 
Mt  Mr  Araett  aonsetleae*  pretera  introducing  it 

through  a  smootli  cnnul.;.  =  n  ( iolly  when  ilic  urethra 
is  irritable,  and  unoccuiluiuLi  lo  the  presence  of  m- 
strunients.  As  soon  as  the  bag  is  sufficiently  within 
the  stricture  or  strictures,  as  much  air  as  the  patient 
can  easily  bear  is  to  be  injected  into  it.  The  dilsior, 
it  is  asserted,  can  be  made  to  act  with  more  effect 
dnn  a  bougie,  which,  as  soon  as  it  yields,  loseslts 
fower  of  dutenlioD,  while  the  focse  of  |he  dilator  ii 
eooopBtraied  at  the  alriotav^  and  uneewioff.  la 
principle,  it  resembles  Bromfield'a  OOBtriTIOOa  tut 
ddating  the  tntatut  urinariut. 

Here  the  subject  of  diseases  of  the  urinary  pa*, 
sages  must  not  be  quitted,  without  mention  being 
made  of  the  success  with  which  Mr  Earle  formed  a 
caual,  wbidi  answerad  perfectly  as  a  substitute  for  a 
considerable  portion  of  the  urethra  that  had 


destroyed.  The  deuils  of  this  oaae,  wlucb  appear  to 
oa  very  intereating,  may  be  perused  w  the  FIcC  Tmuu. 

To  what  is  delivered  concerning  hydrocele,  in  KX^^^Kyiir- 
Enc\r!'-.r,--  Ha,  a  few  neiv  and  useful  oiiservaiions  laay '**'* 
be  until  xei).  Since  the  article  on  Surf^tty  ia  that  work 
was  written,  I'rofes&or  .Scarpa  has  laid  down  in  his  va- 
luable treatise  upon  Hernia  some  cautions,  highly  oo> 
oessary  to  be  recollected  by  surgcoiu  in  theooMMiea 
oftappingehydroode.  Tlie8naJogy,exisling  between 
large  scrotal  lieiaiae  aod  bydroeetca  of  comidenble 
Me>  led  Soarpa  to  anapeet,  that,  in  the  latter  disease, 
a  dlspboeoHat  «id  teparatian  of  the  vessels  of  the 
spermatic  chord  from  each  other  might  also  happen. 
Careful  iiivcsti4.rniion!<,  afterwards  made  upon  ii»c 
dead  1,  lu.l;,  iJie  conjecture.    In  fact, 

in  ull  coniiiclerable  hydroceles,  lie  found  the  spermatic 
vessels  so  displaced  and  separated,  tliat  the  artery  and 
vas  deferens  were  commonly  situated  upoo  one  aide 
of  tlie  tumour,  and  the  veins  upon  the  otlier.  Sooie* 
tinea  ali  ihie  wwele  eiteadedover  the  lateral  psru 
of  the  tamoar,  at  flir  ae  Itt  fbre  part,  principally  to< 
wards  tiie  bottom  oF  the  swelling.  Now,  in  nunie- 
rousexamples,  the opcraiionof puncturing alivdrotelc 
has  been  followe<\  by  copious  extravasation  of  blooil 
within  the  tunica  vaginalis;  but,  it  was  not  until 
witliiu  the  laiit  tew  years  that  Scarpa  became  ao« 
quainted  with  a  case  of  this  kbd,  sufficiently  weilde- 
tAtled  and  authentic  to  be  quoted  as  an  inataaee  of 
the  ^enaatio  aricrv  being  wooaded  m  tlie  t^tera- 
lion.  Sncb  a  fact*  bowever,  w«  at  length  communi- 
cated to  him  by  Gasparoli,  an  erainn  t  :ur^e(}n  at 
Pallanza;  who,  in  introducing  the  trtxar  into  tlie 
lower  p;irt  (if  the  swelling,  wounded  the  spermatic 
artery,  ai.ii  the  accident  tcrmiaaled  in  the  patient's 
being  obliged  to  submit  to  caatration.  As  Scarpa 
juttiy  otwerves,  the  accident  may  bo  avoided  by 
ukii^  care  to  puncture  the  tumour  at  a  considerable 
ftoiQ  iu  botlon^  that  ia  to  119', « JIttle  bdow 
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Itt  middlei  and  od  a  line  that  would  divide  the  nrell* 
ing  loflgkfldlMUf  into  two  poAoti^  eqaal  pam. 
Experience  proves,  that,  to  tb»fntffemo(tmpfklUf 
Ij  emptying  a  hydrootla^  tfceiw  b  mk  llwit^lMl 
oecMion  to  bmIw  the  opening  at  tb*  hnrer  |Mri  «f 
th«  twefling ;  III*  Batiiraf  corrugatioa  tf  tbe  Mroton, 
and  a  little  preatnre  made  with  the  hand,  will  taffice 
For  discharging  alt  the  fluid  contained  in  the  tunica 
vaginalis,  irvcn  thoii^'h  the  puncture  be  not  lower 
than  tbe  middle  of  the  tumour.  1  hew  remarki  upon 
tbe  proper  method  of  tapping  hydrocelea,  which  are 
■moBgtt  the  most  fret^uent  cam  Ja  auigeij,  oaimal 
flH  to  be  highly  interesting  to  evBcjr  piactlcil  aw* 
gMiV  lail  bMh  on  thia  accoini,  mA  btawe  thiy 
an  nodnv,  Md  perhaps  not  y<l  tmtUuaHf  kmemn 
and  understood,  a  sfaoft  lMliM«rtlM»  htN  tffUU* 
ed  to  us  desirable. 

The  (11  ■n  ti'-irj  l  of  curing  hydroceles  b_v  tlie  ex- 
cision ol  a  portion  of  the  scrotum,  and  the  greater 
part  (jf  the  tunica  vaginalis,  has  been  very  properly 
r^yected  fcom  practice;  a»  being  an  operation  of  an 
MumWiMlly  painful  nature,  liable  to  many  severe 
n  comeiineiicaa.  Thia  ranuiric,  ho»ow,  aboMki  noi 
be  exModfld  M  dw  node  of  ncWao,  fwopond  a  ftnr 
years  ago,  and  practised  with  success  by  Mr  Kinder 
Wood :  it  is  inileed  a  very  different  proceeding  from 
that  which  was  anciently  adopted,  inasmuch  a<  it  is 
perhaps  the  mildest  of  every  plan  hitherto  devised 
for  the  radical  cure  of  this  disease,  a*  it  Kimply  con- 
•Itts  in  puncturing  the  hydrocele  with  an  abscesS' 
LlBOe^  deawing  out  a  little  piece  of  the  sac  with  a 
tenwiilani,  awl  cutting  it  of.  (SteMed.  Chir.  Tram. 
Vol.  IX.)  ir  k  prort  at  little  anbiect  to  failure  as 
flie  node  of  cure  by'meana  of  an  u|}aalioiii  a  points 
ytH  remaning  to  be  settled  in  the  extenttve  field  ef 
experience,  we  should  say,  that  Mr  Kinrlur  ^Virid's 
simple  and  mild  operation  15  aa  good  a  practice  as 
any  that  has  yet  been  suggested,  vrith  reference  to  the 
present  disease.  To  us  it  seems  not  barely  a  tran-. 
atant  novelty  in  surgery,  but  a  propooal  HMt  auqr 
beeome  a  solid  and  lasunz  imnrovetneot. 

The  cure  of  an  encvsted  hydrocele  of  tbe  apenaattc 
ohotd  «ith  u  ii4ee(Mn»  ia  gaoaially  considered  by 
modem  •ergeono  ten  eeitani  and  advantageous,  than 
tlie  excision  of  a  part  of  the  cyst.    That  judicious 
ftnd  excellent  practical  surgeon,  ihe  laic  Mr  Hcy  of 
Leeds,  hea  left  some  useful  observations  upon  this 
subject,  though  he  do«s  not  appear  to  be  aware,  that 
his  method  of  caring  encyeied  hydroceles  of  the 
apermatic  chord  is  substantial  iy  the  same  as  that 
kog  ago  recommended  by  Bertnindi :  it  consisU  in 
cnMaf  dews  to  tbe^st,  and  lemwriag  tbe  fore-(Hift 
ofit,  wUfo  the  portioii,  closely  Mtacbed  to  tbe  ^ord, 
ut  not  at  nl!  interfered  with,  by  wUeb  iBaaiw»  all 
hazard  of  doing  injury  to  the  spermatic  ressels  n 
avoided,  nnd  the  operation  itaelf  shortfTicd. 
i)-,-i^Li  of      The  next  subject,  on  which  we  shall  have  to  dwell 
!h  s>r:  -vial  a  little,  is  that  treated  of  in  the  article  referred  to, 
McmbtMM.  (padaf  the  bead  of  Diseases  of  the  bynovial  Me<n« 
bnanaa.   From  tbe  observations    Mr  Brodie,  it  ap- 
pHMf  tfaaft  the  Maal  oomeqtiencca  of  inflammation 
of  the  ayoofiril  nNnbvaiiei  or  capaular  ligament  of  a 
joint,  are,  first,  a  preternatural  secretion  of  synena; 
aecoadly,  an  effiinon  of  coagulating  lymph  iMo'tho 


viol  membrane,  a  convergion  of  it  into  a  substance 
resembling  gristle,  and  an  ctiosion  of  coagulating 
lyai|ib»  and  proiiaWy  of  •eram*  into  tiM  odliSar  sub- 
aMMO,  by'  wlUcb  il  •ooBDededlo  the  external  parts. 
Mr  Bradie  baa  aiet  with  aeveral  cases,  where,  from 
tbe  appearaooe  of  tbe  joint  and  the  symptoms,  there 
was  every  reason  to  believe,  that  the  inflammation 
had  produced  adhesions  of  the  reflected  fold  of  mem- 
brane,  and  in  dissection,  he  has  sometiiiies  noticed 
adhesions,  which  might  have  artteu  from  tndamma> 
tion  at  some  former  period.  These  cfiects  of  in  flam- 
matioa  of  the  aynoviid  meffibrane>  be  conceivei^  bear 
a  atieag  leawnblance  to  tboie  of  iBflanmatioii  of 
aefom  B»aiabwiim.  Tbevewkbowever,  some  points 
of  diflermee.  In  die  Ibmier,  Mr  Brodie  thinks,  that 
suppurattnn  rarely  takr-  pbce  independently  of 
ukeratiun,  while,  in  tlie  latter,  this  is  a  fre<]uent  oc« 
currence.  Some  ca»C6  have  fallen  under  this  gentle* 
inan's  notice,  x  liere  there  wn<<  extensive  destruction 
of  the  cartilages,  apparently  in  consequence  of 
neglected  intiaumation  of  the  synovial  membrane} 
but,  he  believes,  that,  in  most  cases,  where  uloeia* 
tion  of  the  caftilaoe  ia  combined  with  aofb  JaflaawBa* 
tieiii  tbe  fomwli  tbe  primary  aftetlon,  and  die 
latter  takea  place  aubaequently,  in  consequence  of 
the  formation  of  an  abscess  within  the  joint.  Accord* 
ing  til  the  same  writer,  original  inflammation  of  a 
synovial  membrane  seldotu  happens  in  young  chil* 
dren  ;  but  is  frequent  in  adult  persons  ; — the  reverse 
of  whatt&ke«  place  in  some  other  diseases  of  the  joints. 

Synovial  inflammation  frequently  becomes  chronic, 
and  is  then  liable  to  be  confounded  with  other  more 
formidable  diieaaei,  under  the  general  name  of  white 
awelllng.  The  complaint  is  described  by  Mr  Bcodio 
81  frequently  proceeding  from  cold,  and  being  on 
tlii&  account  more  common  in  the  kiicc  and  ankle, 
than  in  the  hip  or  shoulder  It  may  also  arise  from 
the  immoderate  use  of  mercury,  and,  in  particular 
constitutions,  from  rheumatism  and  general  debility. 
In  Nuch  examples,  it  oflen  leaves  one  joint,  and  at- 
tacks another;  a:>d  it  is  le!>s  »cvero,  and  IcH  disposed 
to  produce  an  effiiiiion  of  coagulating  lyBph*  OT  • 

tbickeoipg  of  tbe  membrane,  than  when  mpareoUy  a 
load  fflaaaie.  In  th»  latt  caie,  the  diiorder  b  more 
likely  to  assume  a  severe  character,  and  may  be  of 
long  duration,  leaving  the  joint  more  or  less  impaired, 

antl  sometimes  ending  in  its  total  destruction.  'I'tic 
ri)llo»  ing  are  represented  by  &Ir  Brodie  aa  the  chief 
t>vnip(oms  of  inllammation  of  the  synovial  membrane  : 
'fhougb,  in  the  begianing,  some  paio  is  felt  over  the 
whole  joint,  the  patient  complains  principally  of  one 
point,  and  generally  a  week  or  ten  days  pass,  before 
tbe  suffering  attains  its  greatest  severity,  ^ometimel, 
eveDBttbkperiod^thepiiniitrifliog;  biUp  ffe^neot' 
ly,  h  fi  conridendilc^  and  every  nmlion  of  dw  joint 
diitrcsjing.  In  a  day  or  two  after  the  com'meoce- 
luent  of  the  pain,  the  joint  swells,  the  enlargement 
arising  at  first  entirely  from  fluid  within  the  capsular 
ligonient,  and  where  the  joints  are  not  covered  by 
much  flesh,  an  undulation  may  bo  distinguished. 
Alter  tbe  inflammation  bap  lasted  some  time,  how- 
ever* tbe  iuid  becomes  leia  peroeptible,  cither  in 
consequence  of  die  miovlal  membrane  being  thicken- 
cd(  or  lymph  eUnaedt  and  the  more  solid  the  swell* 
inf  ill  m  mm  ii  die  aMbffity  of  the  joint  impaiMd. 
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TIm  ■hWBoftbediiMndioiMdiMi 
'  10  tliit  or  tlw  hiadi  «r4ti»  DOBM ;  In 
Ing  is  chiefly  produced  by  the  d^lcntioa  o^llw  wpUh 
▼ial  membrane,  iU  figure  def>endi  fai  a  great  tntMlira 
upon  the  situation  of  the  ligaments  and  tendons, 
which  resist  it  In  certaio  directions,  aiiii  allowr  it  to 
take  place  in  others.  Thus,  when  the  linec  is  affect, 
ed,  Uie  awelliog  ii  principally  observable  oo  the  an* 
terior  and  lower  part  ot  the  thigh,  where  there  is 
mly  a  yielding  ceUular  itnictaro  between  the  ex- 
tanaor  muades  and  the  bnw.  It  ia  also  frequently 
coniiderabte  id  the  apMca  between  the  ligeaaent  of 
the  patella  and  the  lateral  ligamentt,  beCMue  at  tttSM 
J)  iir  tj  the  fatfv  substance  is  propelled  outwards  b^ 
the  iiuiJ.  In  liie  elbow,  the  swelling  occurs  princi- 
pally above  the  olecranon,  under  the  cxtei  '^iir  m  iN- 
cles  of  the  fore-arm  ;  and  in  the  ankle,  it  is  between 
the  lateral  ligaments  and  the  tendons  in  front  of  the 
joint.    In  the  hip  and  shoulder,  where  the  disease  is 


not  to  coounon,  the  fluid  cannot  be  t 


en  ; 


but 


the 
la 


Bwelling  may  be  percetted  through  the  mutcka. 
die  beginning  of  tba  ^MO  ia  the  bipi  •  fohicw 
both  fai  the  i^olo ead  natea  amy  be  leoiarked:  but 
afterwardf,  the  netei  become  flaltaned,  and  the 
glutsei  waste  away,  frnm  want  of  exercise.  The 
pain  ia  usually  coo&ned  to  the  hip;  but  Mr  Brodie 
haa  seen  cases,  in  which  it  was  also  referred  to 
the  knee.  The  disease  may  be  discriminated 
ftem  the  case,  in  which  the  cartilages  of  the  hip 


are  ulcerated,  by  obserriog^  thai  the  peht  ia 
eitera  in  the  beginning  tuui  in  the  amaaecd  atage 
of  iha  coonleint;  it  natar  aneaan  to  tba  asemciat* 
fng  aeBNtum  fUt  In  the  other  dinaia;  and  it  is  ag- 
gravated hy  motion,  but  not  by  pressing  the  cartila- 
ginous surl'accii  against  each  other.  The  wasting  of 
the  glutsi  is  also  preceded  by  a  fulnesa  of  the  nates. 
Aflcr  the  subsidence  of  the  inflsfnmation,  the  fluid  is 
absorbed,  and  the  joint  frequently  re  covert  its  natural 
figure  and  mobility;  but,  in  the  majbrity  of  cases, 
iome  atlffoess  and  swelling  remain,  and  the  patient 
ceottanea  very  lieble  to  rciajpaa^  the  pan  returning 
and  awdluig  raoaadof,  whenerer  the  pedant  eicc 
himself  to  cold,  or  exercises  the  limb  mucli.  When 
the  synorial  membrane  is  thickened,  a  slow  inflam- 
mation  sometimes  continues  in  the  part,  notwithstanda 
ing  the  absorption  of  the  Euid,  ana  the  subsidence  of 
the  principal  swelling,  the  disease  at  length  extend- 
ing to  the  cartilages,  suppuration  taking  place,  and 
the  articular  surfacea  being  completely  destroyed. 
In  this  advanced  suge,  the  hittonr  of  the  disease, 
and  not  iu  present  appcannoc^  ia  toe  only  thing,  by 
iriiich  one  can  leani»  vliatbar  the  pcbnaix  aflbcdon 
«aa  nflanmadoa  of  die  aynoalal  waialhrwit.  ar  vlcaM* 
tion  of  the  cartilages.  (Set  TMUb  PMakgkiit 
and  Surg.  Obs.  p.  21,  &c.) 

In  cases  where  iti^anim  ition  of  the  lynorial  nem> 
hrane  has  arisen  from  an  ill  managed,  or  a  tedious 
course  of  mercury,  this  gentleman  recommends  a 
trial  of  tanapariila  ;  and,  when  It  is  connected  with 
rheumatism,  the  medicinea  praised  aia  apun  liilh 
«liaaboratlci»  pfaparatioos  of  colcliicaB  aMaauialc^ 
ana  atbar  reneolea  inually  prescribed  la  eaaea  of 

ibaomatism.  When  several  joints  have  be rn  affect- 
ed, however,  he  hat  known  beneiit  reAuli  irom  mo« 


i  not  here  enter  into  a  description  of  the 
I  af  the  acute  stage  of  synovial  inflanNsa*  ^ 
aa  tUa  ia  otar*  thaaaneaB'a  ainabaaid 
be,  to  dm  ddafaanad  8iai««tba  aapaahr  li- 
gament ;  the  rigidity  of  the  jobt;  dwpabi  an  aM> 
tioo ;  the  fluid  remamfng  wfthin  the  eaptole,  ftc. 
The  inflammation  h.'ivins:  abatetJ,  a  hlifrrT  maj  be 
applied,  and  kept  open  with  ihc  fav;rie  cerate,  or  a 
Buc(-c^su<n  (It'  blisters  kept  up,  a-i  prLlerreJ  hy  Mr 

Brodie.  The  blisters,  he  says,  should  be  of  con- 
siderable sise ;  and,  if  the  joint  be  deep-aeated,  tli^ 
may  be  applied  aa  near  it  aa  poaaible,  oat  othenriM^ 
■tnlkda  dinaBae).  Mr  Biradie  dniAa  Uiitaia  haw 

more  eflect,  than  any  other  meant,  in  removbg  the 
•welling ;  but,  excepttngTn  very  slight  eases,  he  very 
riphtly  condemns  th^Ar  ase,  ur.iircceJed  hy  bleeding. 
Alter  the  ioflamiaation  lias  sutfca-Mt'v  buliiidcd,  ex- 
ercise of  the  joint,  and  stimulating  i  n  n  i  atSaare  re- 
cMBmended.  The  camphor  liniment  is  to  bestieo^- 
ened  with  the  addition  of  liq^uor  ammonite,  or  tino- 
tura  lyttse.  A  very  good  liniment,  much  employed 
bv  the  same  practitioner,  contitta  of  three  paru  of 
oUveailf  aadof  oneof  anlpbnrieadd.  Mr  firadia 
bat  dao  a  fiivuuiahie  opinioR  of  the  eflkctaof  the  an« 
timootal  ointment.  Pluster^  of  gum  ammoninc,  he 
considers,  as  someutue^.  uiclul  :n  preventing  relapser. 
Isauea  and  setont  arc  said  to  be  never  serviceable, 
unlets  the  cartilage*  ar«  ulcerated.  Kor  the  remov- 
al of  the  remains  of  the  iwelling  and  stiShett,  frictioa 
and  asercite  are  tet  down  aa  the  best  meant.  The 
Maltoa  aaay  be  made  with  camphorated  mercttrial 
ointmeai,  ac  frith  powdered  ataroh  i  bat  it  hi  to  ha 
adopted  with  eaatnn,  aa  etbarwiBB  it  nay  pradoee  a 
return  of  tfae  inflammation.  \Vhta  this  is  the  eaac, 
it  must  be  left  off,  and  blood  token  from  the  part. 
On  the  wlifile,  M  r  R re rlie  toem*  to  regard  friction  as 
more  calculated  (or  c&&es  where  the  tlmneai  depends 
i;p on  the  state  of  the  external  parts,  than  for  otiiert, 
where  it  aritet  from  diteaae  in  the  joint  itself.  Tba 
plan  of  letting  a  column  of  warm  water  fall  on  dn 
part  it  allowed  to  be  tnawtinm  banaikiai ;  Intkm* 
qalret  the  aanw  caodaa  aa  ftfotkn. 

In  the  article  in  the  EntyelajuaSa,  tome  account  it 
given  of  the  mmeaUe  bodie*  oceationaUt/Jhvnd  ivilkhi 
thetynaviatcajiiules,  and  themethodof  cure  h>  im  ojni- 
ration  is  mentioned.  This  practice,  though  generalty 
successful,  has  sometimes  brought  on  severe,  and  even 
fatal  conaequencet.  Hence,  in  addition  to  the  obser- 
vations made  upon  thia  tubject  in  the  above  article, 
it  teemt  right  to  itate^  that  the  plan  of  flaiaig  aad 
making  prettwean  dw aaidhgbona body haaBaaa 
tried  by  variout  anrgeoaa  of  cootaderable  eminence, 
aa  a  meant  of  relief  Here  we  shall  only  mentiDB 
the  late  Mr  Hey  of  Leeds,  as  an  aJvocaie  Tor  bqcIj 
practice.  Duly  Impressed  «ith  tiie  uulortKnaic 
event  of  some  attempts  that  fiHvc  been  made  to  care 
the  diaoite  by  tlic  extraction  of  loose  cartilaginout 
tubstaaeai  ftaai  the  knee-joint,  this  Jodictoot  prac* 
tical  turgeoo  preferrtd  tiyiag  what  vUti  nl^Ml  ba 
ebtabed  by  the  employaMm  of  a  head  hiiea  capt 
•ad  die  caaea  which  he  hat  pubiithed  tend  to  nrova 
that  the  plan  answer*  extremely  well,  the  beneht  not 
being  temporary,  liut  Listing  ut  Ipb-'  lon^'  us  ihf 
patient  continues  the  bandage.  One  of  Boyer's  pa- 
*  a  kfaaa^ap  a  iaar,  11  tba  aad  ar  vUdt  It 
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krgemcDt  of  the  fa«ftd,  and  bjdrocephaJu* ;  if  the 
lower  CKUemitiM  are  panljrtic,  i>r  the  feoct  and 
urioe  cone  away  iovoloatarily,  there  ia  no  bop«. 
phn  of  relief,  than  the  operation  of  ciOraetinf  Am  Ako^  if  the  tomonr  u  bunt  at  the  period  of  birth,  or 
■whatanf  w  which  an  the  cauae  of  annoyance.            aoan  alW— Ja,  KhU  iyi^MM|4fy>  ^  g  |^ 
With  nfurd  la  ipina  bifida,  treated  of  m  the   enttrtaimJ,  Thi$  daSdency  of  dw  tfaM  it  


Sofgcry.  ft;u  fli.4C0nlir,iiecl,  ancJ  ilic  pulitnl  remained  frtc  from 
'  incoEi^eniciice.  Tli;>  prnctiCL  afipeara  t<j  uh  to  cle- 
•erve  notice,  as  a  ufer,  though  perhapaa  Jeaa  certain 


paWiha  J  ■  1^  yean 


af  caasiderable  l»> 

ago  by  Mr 


Aberaethy  and  Sir  Astli^y  f'nqicT.    Tlie  first  cT 
these  lurgeons  may  t>c  eniAl  to  liLive  tfic  lucnt  of 
•i5gKe--ti-i;^  tlic  pri:"ici]ilc-s,  on  wf.irij  u  fuw  succcMful 
attempti  at  rehei  have  now  b«en  made.    Hia  re- 
flection* upon  the  nature  of  the  maJfonnation  led 
him  to  thfnk  the  trial  of  a  gentle  dagtee  of  prcuuia 
upon  the  tumour  from  iu  commaacaawnt  extrcmdf^ 
plauaible;  becauae  it  mubt  bava  tiia afiact  af  pre>         in  tba 
madnif  tba  abiorption  afma  iMd,  mai,  nt  iba  mbm  mi  bady  It 
time,  prevent  the  diatention  of  the  dura  mater  by    carefully  inTesti 
keeping  U  aupported.    But,  if  Ihb  method  were  un- 
availing, and  the  fluid  to  increaie,  Mr  Aberncthy 
conceived  that,  fu  the  disea«e,  now  left  to  itself, 
wniili]  unavoidably  foon  end  in  death,  it  might  be  a 
warraatable  experiment  to  let  out  the  fluid  by  means 
of  a  fine  puncture,  which  could  be  immediately 
doted  with  aticking-plaatar,  and  healed  by  the  first 
iateotioD.   He  propoiad,  Aat  as  andearour  ahould 
then  be  oude  to  prevent  another  eallaolkB  bj  ban- 
dage* and  topical  application* ;  but,  if  the  tweltlog 
rctunicil,  nu[» itlj^.tanding  such  mear.s,  he  rccorn- 
mcDdcd  tf;>;  y.r.iiiV.  jjuncturc  to  bo  repeuLLil,  oiiil  the 
■ame  BOil<  fnlli  wed  again.    \Vc  »lia:l  m  t  Jicre  dt- 
tail  the  ca«e,  in  which  Mr  Aberncthy  put  tiic  plan  to 
tlie  test  of  experience,  but  aball  merely  state,  that, 
Aougb  tl^  cfaud  waaaot  uTiimately  saved,  there  were 
ciNaaWtaneaa  ia  tba  case  aifording  a  degree  of  en* 
eanragement  to  future  trials  of  the  same  kiad*  Sir 
Altley  Cooper,  proceeding  on  the  principlai  dtaady 
speci^cd,  tried  the  effect  of  puncturing  spins*  Infidai 
with  a  fine  needle,  letting  out  the  fluid  from  time  to 
tina,  and  promoting  the  closure  of  the  openmg  in 
the  spine  with  a  compress  and  bandage.    In  one 
case  upon  record,  the  treatment  in  this  manner  led 
to  a  complete  cure.   (Afsd,  Chir.  Tramt,  Vol.  IL 
p.  3i6.)   Sir  Astlqr  Caapar,  howafar,  foUowi  tiro 
iMihadt,  accaidinc  la  lha  cifeufluiaBeaa  af  tha  aaai^ 
the  oaa  balng  paUiUifa,  tha  adbar  tadicai.  Tht 
first  coottsu  in  treating  the  case  as  a  berala,  and  ap^ 
plying  a  trass  to  prevent  its  descent ;  the  second  la 

pricking  the  tumour  with  a  »ma)t  la-c-il'r,  anJ  jinj- 

ducing  adhesion  of  the  side*  of  t!n  sa  c,  whcithy  the 
opening  in  the  spine  is  closed,  u^id  Jie  disease  alto- 
gether prevented.  The  first  i«  attended  with  no 
risk  ;  the  second  cxpotcs  the  patient  to  a ^eat  deal 
afiiiaaai}  bat  if  aaooaHfU^  hiodan  Aa  ratum  of 
Aa  dhaan.  It  Jaamaa  to  he  weabared,  also, 
that,  when  the  adiiesive  process  cannot  be  eflbetiial- 
)y  accomplished  by  the  plan  intended  for  a  radical 
oare,  the  palliative  treatment  will  yet  admit  of  trial. 

In  order  to  be  able  to  practise  judiciously  in  thece 
diffictdt  csKi'-s  tin;  surgeon  should  k:]ij»'.  that  there 
are  particular  examples,  which  afford  not  the  slight- 
est chance  cf  a  cure ;  they  are  unfortunately  very 
fteqaaat  i  far  aatataoant  ct their  nature,  the  profes- 
d»  k  iwdabtad  te  the  laat  ■anlioned  practitiooer. 
IT  tha  toHMV  Ueonaactad  *itb  an 


.  that  the  tumour,  at  the  time 
afbirth,  is  already  very  large;  the  nerves  protrude 

from  thr-  ifiua]  ciinal ,  the  medulla  iUelf  i^^  injured; 
and,  yadcr  ilitse  circumstances,  all  surgicai  treat- 
ment must  of  coursi!  [iruvc  inrfrLCtlial. 

Palsy  of  the  lower  extiemiueS|  from  a  dis«ised  Faliy 
state  of  the  spine,  a  case  considaiad  in  the  article  ^jf*^ 
lafiKred  to,  has  had,  of  lata  jeui,  m  mat  daal"'^ 
af  attention  bestowed  upon  it  {  and  aaiely  aa  dli» 


long  list  o/thaaa  ta  arfaich  the  ha- 
liable,  has  a  atroi^ar  elaim  to  be  moat 


!(['(!,  ulicther  the  difficultv  t-fcure, 
ut  aiUicliun  brought  on  bv  '^'e  dis- 


or  the  degree 

order,  be  contemplated.  From  Mr  lirot^k  s  cb 
servations,  it  would  appear,  that  the  affection  of 
the  spine  is  not  alwayt  of  one  kind,  but  that  tha 
disease  somstimes  originates  in  ulceration  of  the 
intervertebral  cartilages,  and  iOIBatiBieg  in  a  morbid 
condition  of  the  aancellouaatroalBia  af  (ha  hadiM  af 
the  vertebrse.  This  gendainaB  eancua  widi  1^ 
Pott,  and  athar  writers,  respectmg  the  fact,  that  the 
•ctual  carvattne  of  the  spine  must  be  preceded  by 

disease  of  f'n}  j^art,  una^  iifurifinnic.t  any  vis.ibl« 

deformity,  and  canrjiit  take  place  iint.l  canes  has 
made  conaideroUlt:  jircgrcss.  Hence,  m  tlje  early 
stage  of  tlic  case,  when  the  diagnosis  u  of  the  high- 
est importance,  no  information  can  be  obtained  from 
the  appearance  af  the apiae  itself,  the  shape  of  which 
is  yet  unchanged;  and  fiaquentty  the  symptocns, 
which  do  cone  OB  early,  are  rather  ambiguous,  be- 
iiw,  according  to  Mr  Brodie,  a  pain,  and  some  d«^|ree 
or  teodemeia  in  that  part  uf  the  spine,  where  the 
disease  has  b^un;  a  sense  of  constrtcttoo  of  the 
chest;  an  uneasiness  at  the  pit  of  I'^c  sti  nvicli,  and 
over  the  whole  abdomen  ;  a  disturbed  state  of  tlie 
functions  of  the  alimentary  canal,  and  of  the  urinary 
bladder ;  a  sense  of  wcakncsj  and  aching,  and  occa- 
sional cramps  in  the  muscles  of  the  extremities. 

Bat,  itiialnadcaoiriadgad  bf  thewna  wiiiv*  that 

 ^  ^  

and  I 


aom^imes  bo  particular  aihaanla  aia 

previously  to  the  curvature.   Mr  Brodie  fs  inelhied 

to  think  that  the  disease,  whirli  b*  j^in^;  in  ihv  can- 
cellous structure  of  the  vertebra;,  li  tuort;  immtjtluiteu 
ly  followed  by  suppuration,  than  that  which  com- 
meocesin  the  intervertebral  cartlk^cs;  and  that  the 
first  form  of  the  disease  seldom  produces  so  extensive 
a  destruction  of  the  vertefarse  as  the  last.  But,  with 
the  exception  of  these  circumstances,  nothing  wfaiah 
iio  haaUtlMiteebierved  enahlei  Uaito  point  oat  any 
dlferenceain  ^e  symptoms  of  theae  diSerent  diaessea. 

Tlie  ileroraiitv'  of  ific  spine,  ^Tr  Bmuic:  riTuurlm, 
li  gcx.i^rallj  ul  u  pt^cuii^i  kind,  auii  iiuch  as  nothing 
can  produce,  except  the  destruction  of  the  bodies  m 
one  or  mors  vertebrae.  The  spine  is  bent  forward  so 
as  to  form  an  aagia  poeteriorly  <  and,  although  tika 
destrtiction  of  the  vencbrs  may  be  to  the  same  ex* 
tent,  the  distortion  is  more  obvious  in  aosna  parts  af 
the  aaiaa  ihaft  ethan.  F«r  aasnnl^  Hm  ~ 
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proceMEs  ill  the  middle  of  the  b«ck  being  long,  and 
projectii  i:  d  o^vnwards,  the  eleTstion  of  one  of  these 
muxt  occaiiion  a  greater  promioeDCO)  than  that  of  one 
of  tliu  spinous  processes  of  the  nCOfc*  wUcb  eVBihortf 
and  stand  directly  backwards. 
'  A  eomtttie  of  the  spine  forwards  may  arise  from 
other  eeiUMt  te  a  weak  eondiiioii  of  the  musclea,  or 
a  nAitUtj  ilbctioo,  of  tbe  nnwclei.  In  such 


it  genenUy  oeenplM  the  whole  wioi^  which  I 
Ae  ihape  of  a  wgaent  oPa  drcle.  At  other  tames, 

however,  It  occupies  only  a  portion  of  the  spine, 
usually  that  which  is  formed  by  the  superior  lurahar 
and  inferior  dorsal  vertebra?.  Hut,  in  this  circum- 
stance, Mr  Brodie  finds,  that  tho  curvature  is  always 
gradual,  and  never  angular;  a  circumstance  diatin- 
gulshhig  it  from  the  curvature  produced  by  caries. 
The  eaie^,  hit  thinks,  have  of\en  been  coaroanded* 
and  aome  •peed/  and  complete  i;ime  of  csrieoa 
Ifinee  oa  rooord«  he  nieiiti  miat  have  beea  caiet  of 
qvfte  a  dUimBt  netan^ 

Beildea  tbe  Ibrin  of  diieaee  deaeribed  by  Mr  Fott, 
the  observations  of  the  late  Mr  Wilson  prove,  that 
another  form  commences  within  the  theca  vcrUbralis, 
■ad  thence  exteii  U  t  j  i  le  bones.  In  his  lectures  at 
the  College  of  SurgconH,  the  same  frentlemsn  also 
demonstrated  what  he  called  scrofulous  tumours  in 
theapinal  marrow.  Such  diseases  would  create  a 
kevoT  power  in  the  part*  beloir  thMD^  wiiUuMt  anir 
'  cunrmtture  of  the  apioe. 

We  ihBll  not  heie  dwell  upon  the  oommoa  tveel- 
tncnt  of  diseased  vertebra,  attended  with  a  particu- 
lar palsy  of  the  limbs;  it  is  already  detailed  in  the 
former  article,  and  con&i-^.^  [  iixipally  in  keeping 
open  issues  near  the  diseased  buaes.  In  France,  it 
seems,  tho  moxa  is  preferred  to  caustic  issues,  nnd 
c^^g  in  the  vicinity  of  the  disease  is  often  prac- 

Tlie  ireat  ioflueoce  of  the  opinioos  of  Mr  Pott 
Bg  the  present  disteoBer,  baagenera^jr  kept 
eaetirieiBaia  fireaa  laaUBg  aaj  tiid  or  aaa* 
'  neane  (br  die  eopport  of  die  epiae.  It  la 

questionable,  however,  whether  Mr  Pott  may  not 
have  entertained  prejudices  l^^nst  machinery ,  wh  ich , 
under  some  circumstances,  may  |>erhaps  be  useful. 
In  thefc  cases,  mechanical  contrivance  are  never 
now  recommended,  under  the  idea  of  there  being 
any  dislocation ;  an  error  Bomctimea  weTaiiiog  la 
Conner  times.  We  eutirely  coincide  viUtllrBfOdieb 
and  (wia  augriBj  iodeed)  with  the  gnat  nanof  ai^ 
defB  practlilonen,  that  nadiiace  ought  never  to  be 
employed  with  the  view  of  elongating  the  spine,  and 
correcting  the  deformity ;  but,  if  they  be  used  mere- 
ly for  the  purpose  of  taking  off  the  wcif,'lii  i  il  i 
head,  cheiit,  and  upper  extremities,  from  the  Ui^eua- 
ed  part  of  the  spine,  they  may  sometimes  be  of  ser- 
vice. No  doubt,  Mr  Brodie  is  fully  justified  in  tiio 
observation,  that  th«y  ought  never,  in  the  first  in- 
stance, to  supersede  the  constant  maintenance  of  the 
horizontal  position,  though  they  m^  beeOnM  tAn^ 
abla»  when  it  is.afterwards  consideted  liight  Jbr  dM 
patient  to  begfai  to  sit  up  a  part  of  the  day. 

Tbe  gooJ  which  Mr  I'otc  described  as  arising 
in  these  cases  from  issues,  was  imputed  by  the  lato 
Mr  Bajmton,  not  in  reality  to  tlicm,  but  to  the  long 
obaetvanoe  of  tbe  horizontal  posture.  Now,altho<^ 


we  fuUy  agree,  that  keeping  the  patient  as  quiet  as  Sopq^. 

possible  in  the  recumbent  position  is  judicious  prnc- '**»v^''' 
tice,  it  do€9  not  follow  that,  because  we  entertain  this 
belief,  we  must  subscribe  to  the  notion,  that  issues 
should  be  rejected,  and  that  quietude  will  do  every 
thing.  Mr  Baynton  appearii  to  us  to  have  fallen  in> 
to  an  error  in  supposing,  that  the  process  by  which 
the  diseased  part  of  the  spine  is  to  be  restored,  and 
united,  should  be  conducted  cnctlj  on  the  aama 
principles  a*  the  union  of  bonee  ftee  fton  diieaMii 
The  truth  is,  there  is  en  additional  Indication,  name- 
ly, that  of  checking  the  progress  of  the  disease,  for 
which  purpose  experience  prove-,  timt  Issues,  aided 
by  re«t,  arc  the  means  affording  ilie  Lest  chance  of 
success.  That  issues  frequently  do  render  e&sentiai 
benetit  is  fully  proved  by  the  fact  noticed  by  Mr 
Brodie,  that  many  patients  find  theroadves  improved 
almost  as  aeon  ee  the  inuce  are  made  ;  or  ngallulf 
experienoe  aaMeaAnent  each  thaa  the  caoitie  ii  ap- 
plied. * 

To  the  section  on  diseases  of  the  boBei,b  the  g^y^'f 
former  article,  we  deem  it  right  to  add  a  few  observa-]^^* 
tions  respecting  the  new  and  bold  operation  of  re- 
moving the  lower  jaw;  a  proceeding  whicli  has  been 
adopted  several  times  in  France  by  Dupuytrcn,  Lolle- 
maiid,  lie.  An  interesting  case  of  tliis  practice 
was  deuilcd  a  short  time  ago  by  the  latter  gentle- 


man, who  is  Profeseor  of  Satgery  at  Montpcllicr. 
The  patient,  a  robust  man,  aged  6»,  was  receited 
into  die  hoapitel  St  £loy,  on  tbe  SSd  of  Hay  ISSS. 
Mearljr  the  whola  «f  thalowcr  lip,  from  one  commis- 
sure to  tbe  other,  extending  downwards  to  the  lower 
margin  of  the  chin,  was  in  a  state  of  cancerous  uU 
ceratioii,  in  whicli  disease  the  periosteum  and  bone 
itself  appeared  to  participate.  M.  Lallemand  began 
(he  operation  with  two  semi- elliptical  incisions,  which 
commenced  in  the  upper  lip,  about  five  or  six  lines 
from  the  commissure,  and  ended  about  the  middle 
of  the  thyroid  cartilage.  The  cheek  on  aadl  tide 
«ae  diaiected  up  u>  the  front  edge  of  tbe  tneaieter. 
In  thb  situation,  the  perioileun  eppcared  perfectlj 
bonni  ;  and  here  .M.  Lallemand  sawed  tlwough  the 
jaw,  commencing  with  the  left  side.  He  then  de- 
tached the  miucles  and  soft  parts  on  the  intemsl 
eitlo  of  the  bone,  aud  sawed  through  the  right  side 
from  behind  forwards,  as  he  had  done  with  respect  to 
the  left'  The  labial,  submaxillary,  and  rnninal  u» 
teries  were  succcsi^ively  tied,  as  well  as  a  few  leM 
aOBsiderable  biaoGhea.  The  lower  angle  of  the 
wound  was  afterwards  brought  together  with  tte 
twisted  suture,  and  the  branches  of  the  Jaw-  nnl 
soft  parts  covering  them,  approximated  by  means  of 
adhesive  plaster.  Soon  after  the  operation,  a  con- 
siderable hemorabogc  ara.se,  which  could  not  be  sup- 
prcesed  without  the  actual  cautery.  In  fifty  days, 
the  wound  completely  healed,  liicre  was  then  an. 
interspace  of  nearly  two  inches  betwcon  bodi  eadi 
of  the  jaw,  through  which  the  tOBgua  poind,  and 
the  lativn  dribbled  away.  For  Ihn  leit  inconro- 
aienoe^  Lallenand  contrived  a  silver  chin,  upon  Uie 
concave  surface  of  which  was  placed  a  sponge,  se- 
cured by  straps  that  passed  back  over  the  nccii. 
(Journ.  UnivL-rs.  December  1822.)  U  is  to  be  Imp- 
ed that  the  succe^ful  instances  of  the  removal  of 
tlte  lower  jair,  now  upon  record,  nay  not  have  tbe 
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Snigffy.  effect  of  If  a  llnc^  ymng  zealotu  •dmiren  of  «f«y 
'Nw.^'W  thing  ill  ilit  iLdpe  of  a  oew  and  grand  operrtten  t* 
repeal  the  practice  in  any  case",  where  flif  neci-»sily 
for  it  ii  not  clear,  urgeat,  and  unr<juivocal  i  for  with 
thekoovledge  that  we  posKc«s  of  tlie  great  deal  that 
mtora  will  do  for  the  cure  of  necrcwia  of  this  bone, 
and  oftlw  bud,  bat  tetnpomry,  dbfignNnent  attend- 
ing  come  fttget  of  thi«  disease,  we  would  caatioa 
wrgcons  againit  any  jiropen*ily  to  be  too  oAckMW 
in  such  a  case,  which  may  even  be  eirooooiialy  coti" 
iidercJ  as  a  cancerous  aftection.  It  li  lar  from  our 
intention,  however,  to  insinuate,  tliat  the  above  case 
did  not  truly  demand  the  boid  measure  Kliicb  waa 
put  in  execution. 

Since  the  foraoar  Artida  oo  Subcut  wa»  com- 
poawl,  a  gtMt  naaj  aew  taA  twy  {BtcnMing 
obaenrations  hare  been  made  upon  mmritm  f  end 
ibe  share  which  English  •iirgeont  taava  bad  fa  tlia 
niodern  improveracTits  t'l  ii  !  .i*e  taken  place  in  the 
treatment  of  these  formidaliie  diseaies,  reflects  such 
credit  upon  them,  for  science,  judgtnent,  and  enter- 
prise, that,  in  all  workst  devoted  to  the  considcratioo 
uf  the  diseases  of  the  bteod>TesseIs,  their  names  most 
ba  iaaqparab^  oonMCted  with  ererj  succeaaful  at* 
tainpt  to  mellorata  ibis  part  of  practice,  ami  awy 
)>ra;<'Cworthy  effort  to  throw  l(|bt  opoo  lb*  MtUM  of 
the  morbid  changes  to  which  the  artariea  and  Teiaaara 
liable.  Wlioever  looks  o»er  Hodgson's  valuable  work 
on  the  ili^ases  of  the  b1ood-ve««eU,  will  find  the 
justness  of  this  encomium  completely  established ; 
•od  H  u  a  book  to  which  we  refer  with  considerable 
]pfaiiiiK,  on  accooat  of  Ibe  paiapleiiiqr  and  comei- 
iiNniilfaif  ia  effliy  part  oTit.  ^ 
Am  an  aneiirism  arawa  larfer»  ita  pauatunia  be* 
come  weaker,  nnd  when  the  magnitode  of  the  tumor 
it  considerable,  they  are  sometimes  hardly  distm- 
guishable.  This  diminvition  of  the  pulsation  has 
been  accounted  for  by  the  coaU  of  the  artery  lo«in^ 
their  suppleness,  in  proportion  as  they  become  dis- 
tended, and  contteqnently  the  aneurismal  sac  no 
longer  admitting  of  an  alternate  diiUtole  and  systole 
fnn  tbo  action  of  tha  baart.  Tbaic  cao  alao  ba  no 
doubt,  that  tb«  Act  b  in  a  great  neaaafe  owing  to 
lamcIlateJ  coagulated  blood  being  deposited  on  the 
iiiiiur  surface  of  the  f-ac.  This  is  an  occurrence  of 
great  importance ;  for,  when  the  diM;ase  underfjocs 
a  spontaneous  cure,  the  deposition  of  lamcliatcd 
coagula  within  the  sac,  is  the  mode  by  which  this 
daiSable  event  ia  aeeooipliriied.  As  Mr  Hodgson 
KBHRkfl,  one  «f  tbo  ciieaoMtancc^,  which,  in  the 
nio^t  early  stage.  geoaffliUj  attend  the  formation  of 
aneurism,  is  the  establislHMat  of  that  process,  wh|eh 
is  the  basts  of  its  Fn-ure  cure.  The  blood,  which 
enters  the  sac  soon  after  its  formation,  generally 
leaves  upon  its  internal  surface  a  stratum  of  coagu- 
laa,  and  successive  deposiUons  of  the  fibrous  part  of 
the  blood,  gradually  dimiiusb  Ibe  cavity  of  the  tu- 
flMNV*  At  Jeagtb*  tbo  aac  becomes  entirely  filled 
witb  thb  aobataaoe,  and  tbe  deposition  of  it  generally 
continues  in  the  artery,  which  suppliea  ibodiMMMOi 
forming  a  firm  plug  of  coigulum,  whicb  esteoda  00 
botli  sides  of  the  sac  to  the  next  imjMJrtant  ramifica- 
tioiu  given  off  bv  the  artery.  The  circulation 
gb  the  vessel  is  thus  prevented,  the  blood  is 
i  bj  coUateial  cbaood^,  and  anotber  praceia 
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ia  iaatituted.  whereby  the  bulk  of  the  tumor  is  re- 
■SOved.    (0«  the  DUcases  of  Arimrs,  p.  114.) 

External  aneurisms,  ^xhen  tliey  burst,  give  way 
by  the  iloughing  of  tJie  extrcmiry  of  a  thin  conical 
prominence  that  is  previously  formed  upon  them; 
but  the  bursting  happens  in  a  different  manner  in 
internal  aneurisms.  As  Mr  Allan  Buraa  fiiat  no* 
ticed,  these  generally  buiat  bj  actual  laccralbMD,  and 
not  by  the  sphacelation  of  tbe  eytt.  But  tbe  moat 
correct  account  of  this  subiect  is  to  be  found  In  Mr 
Hodgson's  work.  We  arc  there  informed,  that  when 
the  sac  points  externally,  it  rarely  or  never  bur>ts  by 
laceration,  but  the  extreme  distention  causes  the  io> 
teguments  and  investing  parts  to  slough  ;  and  iipon 
tlie  separation  of  the  eschar,  the  blMd  iiwea  (rom 
the  tumour.  A  similar  process  takee  place,  when 
tbe  diaeeae  extcnda  into  a  cavity,  which  is  lined  by 
a  ntncoua  membrane,  as  the  cesophagus,  intestines, 
bladder,  &c.  In  such  cases,  the  cavity  of  the  aneu- 
rism is  generally  exposed,  by  the  separation  of  a 
islnugh,  which  is  formed  upon  its  most  di.stended 
part,  and  not  by  laceration.  But  when  tbe  sac  pro> 
jects  into  a  cavity  lined  by  a  serous  membrane,  aa 
tbe  pleura,  the  peritanmin,  the  pericardium,  Ac. 
I  membranes  do  not  ehieigh,  but  the  sides  of  tbo 
or  bavfau  boeoma  extranelf  tbin  1 


from  disteo* 

tlOB,  ait  kngth  burst  by  a  crack,  or  fissure,  throogb 

which  the  Mn   I  i'^  diseharged. 

A  few  yuajs  ago,  I'rolessor  Scarpa  published  a 
valuable  treniisc  upon  aneurism,  maintaining  tbe  an- 
cient doctrine,  tttat  no  aneurisms  consiaied  in  a  dila- 
tation of  all  the  arterial  coats,  but  dnfe  tbcj  were  all 
attended  witb  a  mptwe  of  the  pnper  ccau  of  tbe 
v«Hel»  tbe  OMBcaiar  and  iirteroal.  Scarpa  coaaideit 
it  an  error  to  sopposo,  that  aortic  aneurisow.  pro- 
duced by  a  violent  and  sudden  exertion  of  the  body, 
or  of  the  ht  nrr  \n  ;  articular,  and  preceded  by  a  con- 
genital relaxatiGji  uf  a  certain  portion  of  this  artery, 
or  a  iiiurbid  weakness  of  its  coaic,  ought  always  to 
bv  regarded  as  a  tumour,  formed  by  the  distention 
or  dilautioo  of  the  proper  coats  of  tite  artery  itself, 
tbat  ii^  of  iia  inteinai  and  fibroos  eoalt.  On  tbo 
eontia^t  ^  deema  it  folly  daagemtrabloi  that  sndi 
aneurisms  are  produced  by  a  rupture  of  these  tunics ; 
and,  consequently,  by  the  efiusion  of  arterial  blood . 
under  the  cellular  sheath,  or  other  membrane  cover- 
ing the  vcKsel.  At  the  same  time,  he  does  not  deny, 
that,  from  congenital  relaxation,  the  proper  coata 
of  the  aorta  may  occasionally  vield  and  be  disposed 
to  give  way :  but  he  will  not  ailew  that  dilatation  of 
the  vesad  precedes  and  taooMpaniea  ail  ita  anoa» 
riama,  or  tbat  ita  proper  ooate  ever  vMd  anOdeBt^ 
to  constitute  the  aneurisraal  sac.  The  root  of  an 
aneurism  of  the  aorta,  he  observes,  never  includes 
the  whole  circumil-i  r  c);  of  the  artery  :  and  the  an- 
eurtsmal  sac  arises  iium  one  side  of  it,  in  the  form 
of  an  appendix,  or  tuberosity.  But  what  is  called  a 
dilatation  of  an  artery,  he  says,  always  extend*  to 
the  whole  circumference  of  tbe  vessel,  and  1 ' 
diftia eiaaatkllj  from  aiwaiiaRb  Haneevliei 
tbat  dwie  ia  a  strilring  dfflbreaoa  between  a 
and  an  aneurlsmal  artery,  although  tbe  two  affections 
are  sometimes  found  combined  together,  especially 
at  the  origin  of  the  aorta.  It  is  also  noticed,  tbat 
tbo  dilatation  of  an  artery  may  exist,  without  apj 
4K. 
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organic  affection,  tlie  Wood  being  always  within  tbe 
'cavity  of  tJie  vmscI  ;  that,  in  an  artery  so  affiected, 
BO  lamdiated  blood  is  deposited  ;  and  that  the  dila- 
I  never  giv^  rise  to  a  swelling  of  considerable 
In  fact,  no  doubt  can  be  entertained,  tliat 
I  fully  wamnt  tbe  inference,  that 
rram  «M  kind  oT  dOit»> 
tlon  of  an  uUty*        ^  ^ 

According  to  die  oliMfVllIOBt  of  oMipii  UIO 
aneurunial  sac  never  comprises  the  whole  circtun- 
ferencc  of  die  vessel.  Where  the  tumour  joins  the 
side  of  the  artery,  the  aneurismal  sac  presenU  a  kind 
of  conatriction,  beyond  which  it  is  more  or  lem  ex- 
t  Tbis,  he  says,  would  never  be  the  ca?c,  if 
were  formed  by  jm  equable  distention  of  ilic 
and  proper  coau  of  the  affected  artery.  In 
incipient  aneurisms,  at  kMtt  Uw  giMlcr  ain  of  the 
irould  then  b«  in  llio  artorr  tMir,  or  toot  of 


tumour  would 
the  swelling,  while  iU  fundus  would  be  the  gmalle«t 
part.  But  whether  aneurisms  be  recent  and  email, 
or  of  long  standing  and  large,  the  passage  from  the 
artery  is  always  narrow,  and  tbe  fundus  of  the  swell- 
ing  greater  in  proportion  to  iu  diaunce  from  the 
TiMol  Soorpa  further  explains,  that  the  sac  is  al- 
ways  comcd  bj  the  Mme  soft,  yielding,  cellular 
subsunce,  which,  m  the  bealthf  elate,  united  the 
artery  to  the  surrounding  paHt.  Id  aBMrisns  of 
the  thoracic  aorta,  this  cellular  substance  is  r  vcrrj 
by  the  pleura,  aod,  iu  tho«e  of  the  abdominal  aorta, 
by  the  peritonaum,  which  membranes  include  th: 
eac  and  ruptured  artery,  pr«:»enting  externally  a 
eontinued  smooth  surfaco,  Just  as  if  the  artery  iuelf 
vera  dBatad.  But  Scarpa  obiervee.  that,  if  the 
aorta  bo  opened  lengthwko  on  tbe  iMe  opperite  dm 
CI  n>Triction,  the  place  of  the  rupture  of  the  proper 
coaii  of  the  artery  immediately  appears  within  the 
vessel,  on  the  »ide  opi  o=:te  to  that  of  the  incision. 
The  margin  of  the  tissure,  thai  has  occurred,  is 
sometimes  fringed,  and  often  indurated,  and  through 
it  the  blood  passed  into  tbe  cellular  sheath,  which 
eras  itself  converted  into  the  aneurismal  sac  If^  as 
eewetinifs  happeas  ia  tbe  arch  of  the  aorta  aeer  tbe 
Inert,  die  artery,  befbre  being  ruptured,  hia  been 
some*1i  Jt  dilated,  it  seem?,  at  first,  as  if  there  were 
two  aneurisms ;  but  the  constriction,  which  tbe 
nearest  part  of  the  sac  and  the  artery  presents  exlcr- 
naUy«  denotes  precisely  tbe  limits,  beyond  which  the 
and  muscular  coats  of  the  aorta  had  not 
to  lesirt  the  distention,  and  where,  of 
dM7  tsef*  raptured.  The  partition,  which 
•Morts  nuqr  wnqf*  Mat  dhridiog  dia  tube 
of  tKa  artery  from  tbe  aoearismal  see,  and  is  laee- 
ratecl  in  its  centre,  consists  of  nothing  but  ifii-  rt'- 
maiiM  of  the  internal  and  muscular  coata  of  the  mp- 
tured  artery. 

'  Scarpa  states,  that,  when  ta  incision  is  made 
lengthwise  In  the  side  of  the  vessel  opposite  the 
tiplnr^  its  proper  coau  are  fbond  either  nerfiictljr 
eavnd,  or  a  tilde  weaken^,  and  atodded  wiu  earthy 
points,  but  still  eepaUe  of  being  separated  into  dis- 
tinct layers.  Oa  tb«  eentrary,  in  the  opposite  side 
of  the  aorta,  where  the  rupture  is,  the  proper  coats 
are  unusually  thin,  and  not  separable  from  each  other 
without  difficulty,  or  even  notatB  l.  t  m  y  are  fre- 
qmtij  brittle  like  an  cigg-ahell,  and  are  ditofw 


ganized  and  torn  at  the  place,  where  they  form  the  Sm^. 
partition  between  the  ruptured  artery  and  the  mouth 
of  the  anti;r;-::n:]|  sac  C<r,t  inn  ing  to  separate  these 
coats  from  withiji  uutnards,  wc  arrive  at  the  evNular 
sheath  surrounding  the  aorta.  As  in  large  aneurisms, 
this  sheath  is  considerably  thickened,  and  very  ad« 
hovant,  at  dw  Mostriction  of  the  sac,  to  the  subja> 
cent  Mdaenbr  coat  of  die  ertojr,  it  i»  liable  to  bo 
uirtdMn  ftr  a  dOeted  pottieii  of  dw  venel  fteeir. 
But  even  in  such  cases,  it  may  at  length  be  separated 
without  laceration  from  the  tube  of  the  artery,  above 
and  hi'low  the  injviry,  Kn  l  successively  from  the 
muscular  coat,  as  tar  as  the  neck  of  the  aaeurttm. 
It  then  becomes  manifest  thai  the  muscular  coat 
does  not  pass  beyond  the  partition  between  tbe 
cavity  of  the  artery  end  tbat  of  the  aneurismal  sac, 
over  whicb  it  la  not  extended,  but  termiaatca  inft 
jagged  manner  at  tlie  edge  of  tbe  ruptuitu  The 
aorta  and  the  tixc  being  both  covered  by  the  pleura, 
or  pcritoowum,  is  a  circumstance  tending  very  much 
to  lead  sotfeona  into  nimkea fiaiM of  iSniHlttait 
of  things. 

As  the  portion  of  the  aorta  within  tbe  pertcardlaD 
is  covered 


nrapet 
be  en 


ivered  only  by  a  thin  reflected  layer  ef  tbii 
ibrinak  euch  layer  may  also  give  wfey,  irfaca  tbe 


en  fftstentaneooi  eflbtleo  of  blood  witfim  die 

pLi'icardium  itself.  But  every  other  pnrt  of  the 
a  rta  makes  long  resistance  to  the  iav^l  effusion, 
because  tlierc  is  bctwcerj  it  i:nd  the  [jcnicuiinum  or 
pleura,  a  ceiiukr  sheath  of  a  strong  anii  elastic  mu 
ture,  which  is  capable  of  expanding  ir.to  a  aec^  and 
while  it  is  strengthened  exteinally  by  tlie  periMnsMM 
or  pleeie,  its  strength  it  inwardly  augmented  in  m 
vety  netetial  degyee*  hf  dw  hyen  of  HB^gnlif  d 
Moodi 

Scarpa's  doctrine,  that  all  aneurisms  arc  attended 
with  rupture  of  the  proper  coata  of  the  artery,  great 
as  the  weight  and  influence  of  his  opinion  justly 
are,  is  far  from  having  received  general  or  eren  ex« 
tensive  sanction ;  for,  in  France,  it  is  rejected  by 
Richesaad,  Beyer,  Dnbai^  Dnpt^tten,  Sabadcr» 
Breacbet,  fte> ;  end.  in  lUe  coontry,  eteiy  ketnter 
has  continued  to  adopt  the  common  division  of  aiw 
eurisms  into  true  and  false,  or  into  some  cases  ac« 
companied  with  dilatation,  and  Into  o'A\cr<  attended 
with  rupture  of  the  arterial  coats.  The  fouodation 
for  Scarpa's  scntimenu  has  now  been  very  ably  and 
impartially  considered  by  numerous  correct  ohservcrst 
and  the  love  of  truth  obliges  us  to  confess,  that  the 
mass  of  fiKta  and  authorities  it  deddadly  against  the 
dectrioe  which  be  nalntrine,  wktiottt  excepdoos. 
A?  Mr  H-n^gson  has  remarked,  ific  proofs  of  .1  par* 
tjal  ill I'at iliiju  ol  Ui'.r  coals  <il  un  arttify,  particulji/ly 
of  tl  <"  aorta,  ara  iDcontCitably  established  by  the 
possibility  of  tracing  tl)e  coata  of  the  vessel  tiurouclH 
out  the  whole  extent  of  the  expantioo,  aod  bfUm 
existence  of  dieee  Borfaid  eppeatanoee  In  dw  MCU 
wbich  are  peooitar  to  the  ooeta  of  nrteiiee. 

In  the  year  1811,  this  gentleman  dissected  an 
aneurism  of  the  aorta.  The  sac  was  equal  in  size  to 
a  small  melon,  and  the  disease  had  prored  fatal  by 
bursting  into  the  posterior  mediastinum,  and  sob* 
scc^uenily  into  the  cavity  of  the  thorax.    Tliis  aorta 

exhibited  tbe  AMmiion  of  aoeurini  ia  ihne  diMlwt 
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atu§Bf.  ^ngcf.  The  loiernal  coat  wag  throughout  inflamed, 
^  »  and  presented  a  fleshy  and  irregular  appearance. 
At  the  arch  of  iha  ««•  thm  wm  a  iliMUioo,  not 
larger  than  tbo  hilT  of  •  amll  pai.  Abon  two 
inches  lover  wu  a  aecoDd  dilatation,  which  would 
have  contained  a  haxel'-out,  and  immediately  above 
the  diaphragm  waa  tfie  large  aneurism,  which  had 
proved  taial.  Mr  Hodgwa  removed  that  portion  of 
the  veiael  which  contained  thesaiaUe»t  ililautioo,  and 
he  then  macerated  it  untU  iu  coela  «ottid  be  separated 
wttboot  violence.  The  dihtaHw  WM  found  |»  pre- 
vail «qaaliy  in  the  tiuM  ooatt  «r  lh«  towI,  and, 
■Aer  being  separated,  each  presented  tbeappeanuite 
of  a  minute  aneurism.  Tliu  iiecund  dilatation  exhi- 
bited the  fame  circumstance  in  a  more  advanced 
stage  ;  the  coats  of  the  vesael  being,  however,  more 
doeeiy  adherent  to  ench  other  than  in  the  natural 
state.  Yet  it  waa  perfectly  evident  that  the  dilata> 
tion  coBBpOMd  all  the  coaU  of  the  veesel,  the  inter* 
nal,  mkkll«k  and  external.  In  the  large  anearitiB, 
tba  4ttMN{§Miii4  inUfMii  and  luidiiUo  aaaia  caiM  ba 
Inoad  fat  Mate  diMaaee  bito  the  eae,  and  then  tba 

parts  contained  in  the  posterior  niri?in>iinr.rn ,  and 
the  vertebrw,  fonncil  '.lii'  remainder  oi'  tlic  cjiaU  Mr 
lloJ^^^tiPi  hdi  nici  vvith  [hii  partial  kind  of  dilatation 
at  the  divi&ion  of  the  caroitds  sod  iliaca,  in  the  ar« 
.tertes  of  the  brain,  and  in  almost  all  the  arteries 
srhicb  are  anbj^  to  aneurkm.  Partial,  as  weil  u 
Mnaed  dllatauen,  be  obMrvea,  Aaqneittly  preMdM 
taa  foniatian  of  aneurism  in  the  eatremiiicai  A  nan* 
tieman  had  a  targe  Tenoral  aneurism,  whicb  (umciC 
Hint  11  >pontaneou«  cure.  Upon  examining  the 
Itmb  aiier  death,  the  popliteal  urtery  was  found  to  be 
"  thickened  and  covered  witli  ciilcureous  matter.  A 
sinall  pouch,  whicb  would  have  contained  the  seed 
of  an  orange,  originated  frooi  the  side  of  this  artery, 
and  «M  avidMitljr  fomad  tqr  a  dilatation  of  the  cent* 
of  tba  vaiMl  I  for  (ho  intaraal  aadaiddla  ooatt  MoU 
be  traced  in  its  circumference,  and  tba  tenner  in  that 
situation  exhibited  the  same  morbid  appearancei' 
which  it  possessed  in  oilier  parta  of  the  veuel.  A 
man  died  from  the  tlougliing  of  an  aneurism  in  the 
ham  :  in  the  femoral  artery  there  was  a  small  aneu- 
rism uf  about  the  size  of  a  walnut.  The  external 
coat  was  dissected  from  the  surface  of  the  tumour  to 
a  considerable  extent  Tba  intamal  aad  oUddle 
ooats  were  plsinly  dilaiad,  waA  oontribalod  to  tba 
formation  of  the  sac.  Their  dilaution  was  gradual, 
and,  after  moking  part  of  the  sac  for  a  eonsiderable 
distance,  they  were  insepunhlj  bk  i ded  with  the 
surrounding  parta.  (See  Hodgson  s  TreatUe  on  th* 
Dueatet  o/'Arieriet,  SfC  p.  70,  &c.) 

With  respect  to  diffimoMS  existing  on  the  p** 
dMlogjr  of  aaamfiM  batman  Scarpa  and  other  bm> 
4am  wrilan»  they  Mcm  to  us  to  bo  radnced  to  on* 
qoeetion,  via.  Whether  any  of  th«  dihtatieM  on  re- 
cord,  alleged  to  comprehend  all  the  arterial  coats, 
ought,  or  ought  not,  to  receive  the  name  of  aneu- 
rism ?  This  ij mini  lu  I  rk'^ijr  has  alwayi  distinctly 
admitted,  that  the  arteries  may  be  dilated,  though 
the  kind  of  dilatation  to  which  he  refers  is  thousnt 
by  htm,  as  well  as  by  Mr  AUaa  Bums  and  Mr 
-Hodgson,  to  reoutre  discritninatioo  in  a  palbologieat 
-pobit  of  view.  DisMctioa  shows,  says  Scarpa,  that 
tba  DMxtbid  dilatation  is  circuiDKribed  by  the  pnipar 
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costs  of  the  diseased  artery ;  and  that  tho  taaer  aitr-  >"VHf^ 
fsce  of  the  sac,  formed  by  the  pattial,  or  total  no-  **'^V^^ 
liadoa  of  tba  arterial  toba,  is  never  filled  with  poly> 
pow  laatlact  or  hyara  of  fibrine,  disposed  over  each 
other,  which  layers  never  fail  to  be  f u:  roJ,  in  greater 
or  smaller  quantity,  in  the  cavkj,  i.:  m  aneurism. 
The  notirjn,  that  thc-se  layers  of  coagula  arc  not  met 
with  in  small  ciiiaucions  of  arteries,  but  are  found  io 
larjjc  expansions  of  them,  he  says,  is  contradicted  by 
numerous  careful  observations,  and  especially  by  a  ^ 
specimen  actually  before  him  when  be  was  writings 
where  a^auMbid.  dilatation  of  the  anh  of  the  aorta, 
u  tho  vicmlly  of  iu  origin  from  the  heart,  six  incbea 
in  length  and  five  in  breadth,  w^^  completely  free 
from  the  iamellatcd  coagula  always  found  vn  aneu- 
risms.   On  the  contrary,  the  sac  of  an  aneurisia 
being  formed  of  the  parts  surroimdiog  the  wounded 
or  ruptured  arteiy,  and  the  blood  nevcsr  entering  it 
as  a  natural  receiver,  the  latter  fluid  aiwaja  depesltB 
in  it  these  layers  of  fibrine,  and  this  sometimes  wo 
cqtioMily  M  to  fill  the  wliole  cyst.   At  the  same 
tiae,  H la  partieidarly  explained  by  Scarpa,  that,  if 
acctdenully  furrow?  or  i:   ures  exist  on  the  inside  of 
the  morbid  dilatation,  ilic  fibrine  may  be  deposited 
in  these  tou^U  places,  but  only  in  them.    Such  tie- 
sores  and  iuequaditicj  of  the  inner  surface  of  the 
naorbtdly  dilated  artery,  he  regards  strictly  as  SO 
BMiy  beginnings  of  another  diseoM  of  the  veaaal, 
quiio  dimrent  from  diUttatlook  thai  fa|>  «f  anaunm 
aubnquaat  to  dilatatioo. 

Scarpa,  in  hu  first  pobliailion  on  aneurum,  re. 
pcateilly  mi  i  ri  n  ,  that  the  morbid  dilatation  of  on 
artery  eonsuialy  extends  to  the  whole  circumference 
of  it.  i^ut  this  point  seems  from  the  oppendix  to  • 
be  renounced  ;  as  be  now  observes,  where  the  mor- 
bid dilatation  it  partial,  or  on  one  side  of  the  arteiy, 
like  a  thimble,  (i'or,  ^vtfJrypuaUjit  avan  in  the  arch 
of  the  aoru,  thia  partMlddatatioo  dow  not  exceed 
tba  liao  of  half  a  bean,)  the  entrance  for  the  blood 
into  this  capnile  is  as  large  as  the  bottom  of  the  sac. 
AMicre  tlic  dilatation  occupies  tho  whole  circumfe* 
rente  of  the  arterial  tube,  the  swelling  always  retains 
a  cylindrical  or  oval  form  ;  and  if  comprcMcd,  it 
yields  very  readily,  and  is  found  after  death  much 
amaller  than  dnmg  We,  On  the  contrary,  Scarpa 
ramarfct  with  raipaat  to  aneuriia,  that,  whether  it  be 
ntaoaded  by  dilatatian  arnal^  it  coutantly  origioatM 
from  one  side  of  the  ruptured  artery.  The  entrance 
for  the  blood  is  small  compared  with  the  size  of  the 
fundus  of  the  sac :  the  tumou(  assumes  an  irregular 
shape;  yields  with  difficulty  to  pressure;  retains 
nearly  the  same  tizo  in  tho  dead  that  it  had  in  the 
living  subject ;  and  its  sac,  instead  of  becoming 
tUaner  as  the  sHelling  eniarges,  or  the  coata  of  an 
artery  do  whan  thaj  ara  ainplr  alMted  with  dibM> 
tion.  gToire  thidier  die  larger  ue  anenriHi  becomeai 
According  to  Scarpa,  cases  of  morbid  artci  I  uih- 
Lutiuns  are  positively  incurable ;  which  ii  not  ab£o* 
lutely  the  fact  with  respect  to  internal  anouriillii 
difficult  and  rare  as  such  an  event  may  be. 

The  conclusions,  justified  by  facts,  seem  to  be  ' 
those  laid  down  by  Mr  Hodgson.   Ut,  That  ntuno* 
rous  aneuriims  are  formed  by  the  destruction  of  tbo 
internal  and  middle  coats  of  the  arteries,  and  the  ex* 
paniioa  of  the  outer  coat  into  » imall  cfytt,  wbicb. 
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^^.^giving  woy  from  dittentioo,  the  larronndiDg  nrta, 
^  if)  y  «ii«||batever  may  be  their  itructure,  conpone  the  f*» 
tttdttut  ttmme,         Thai  die  dlMM  mm- 
MMlb  wMi  s  etlhtettmi  of  ■  poftion  of 

the  drciunfercnce  of  the  artery.  Such  dilatation 
increaiea  until  the  coat«  of  the  yeMcl  give  way,  when 
the  turrounding  puris  lorm  the  sac  in  the  tame  cnan- 
net  ai  when  the  di»ease  iii,  in  the  first  instance,  pro- 
duced by  destruction  of  the  coata  of  an  artery. 

Whenever  an  oncariwio]  aac  boate  ■mogly,  and 
for  a  loD^  while,  agointt  ai  bene,  a»  tho  MemaBi, 
liha,  clavicle,  and  vertcbhih  llM  bopiii'Mb  ia  the 
end,  always  destroyed ;  so  that  the  tie  than  Ufta  up 
the  integuments  uf  liie  breast,  or  back,  and  throbs 
directly  under  the  skin.  Tliis  effect  i»  referred  by 
all  the  best  modern  writers  to  the  uetion  of  tite  ab- 
aorbent  vessels,  which,  under  these  circumstances, 
take  away  the  particles  of  bone,  agaiiut  which  the 
tuaMor  boat!.  J.  L.  Petit  found  the  eondylea  of  tho 
ftonr,  tad  the  upper  head  of  the  t&ia,  nearly  da> 
ainndbgr  a  popliteal  anoBrim,  and  another  caao, 
h  timteb  the  injury  of  the  bono  had  proceeded  to  a 
great  extent,  is  recorded  by  Roscnniiilier.  It  is 
correctly  noticed  by  Mr  Hodgson,  that  the  carious 
and  corroded  state  uf  the  bones  in  aaeurisni  is  rare- 
ly or  never  attended  with  the  fornuitton  of  pua.  In 
Ola  respect,  thofoCBMb  A*  aaocWd  diange  differs 
'  illy  froa  eoiMMB  earioa  or  alceiation  of 
'  EaToliaiknr  alao  veiy  tardy  aeoooBpaniaa  it, 
tnm  which  &ct  one  important  practical  observation 
Is  dedticible.  namely,  that  if  the  aneurism  be  cured, 
the  bones  will  recover  their  healthy  ■■t.iii  ,  w  ithout 
undergoing  those  tedious  proccs!>es  which  take  place 
io  the  cure  of  caries  or  necrosit. 

Mr  Hodgson  confirms  the  remark  first  made  by 
Dr  W.  Honter,  and  subsequently  repeated  by  Scarpa 
ad  otban^  that  fiartilago  ia  Icaa.rapidly  deatiajed 
by  (be  mam*  of  an  aaaotian  than  bono  Haoir. 


Aoeoritaia  aremudi  less  frequent  in  wooen,  than 
ion.  The  following  comparative  TtUtt  aSbrdiog 
information  on  thia  point,  ia  COW  tain  od  in  Mr  Hodf- 
aon'a  work : 


Of  the  aaeaadiog  aorta,  the  ar 
aoaafaiata,  andmh  aflko 


ing  aorta  -  ■ 
Carotid  artery 

Subclavian  and  axillary 
inguinal  artery 


<1 

8 
2 
5 
18 
15 


16 
7 
2 
5 

12 
It 
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A  common  notion  amongst  surgeons  is,  that  an 
operation  for  aneurism  should  not  be  undertaken  uq- 
til  the  disease  has  continued  sufiBciently  long  for  the 
collateral  arteries  to  enlarge,  so  that  the  circulation 
may  be  more  sure  of  going  on  in  the  porta  iitjond 
the  Ugatore,  and  the  dinger  of  nortificatioa  bala^ 


frequent  coaaoquanM  of  cywarioaa  for  the 
aDearisaB,  and  conatltnied  the  practitionoi^a 
dnad;  but,  while  bis  mind  was  anxiously  direclad  to 
the  ruk  of  sudi  an  occurrence,  and  while  be  waa 

even  m  much  alarmed  at  it,  that  be,  not  unfrequent- 
ly,  recommended  amputation  of  the  limb,  when  the 
aneurism  might  have  been  cured  by  the  ligature, 
and  the  member  preserved  ;  yet,  il  never  struck  him* 
that  the  frequency  of  mortification  was  generally 
owing  to  the  bad  oaaihod  of  opeiatiag^  tmmaAf 
prac&ed  in  anaaa  of  aaanriaaa,  and  not  to  tbeaMt* 
stoppage  of  the  flow  of  blood  throngh  a  part  of  the 
main  artery  of  the  limb.  We  here  allude  to  the  se- 
vere plan  uf  opening  the  Bac,and  turning  out  the  la- 
nieilated  co.ijMila,  pn^viously  to  the  application  of 
the  ligature,  winch,  alter  all,  was  generally  put  upon 
a  diseiued  ponton  oi  tite  vessel ;  so  that,  if  the  paueot 
•scaped  mortificalioo,  lie  tardy  cacaped  the  eqndlfr 
fiwmidable  oooaoqaence — teoandnfj  homoiriMigaii 

At  the  praaaot  day,  operaliona  Ibr  the  cnro  of 
anearitm  have  reached  a  great  degree  of  perfection ; 
and,  generally  speaking,  they  ore  mild  proceedings, 
euiiipared  with  what  they  ufed  to  be  in  the  hands  of 
the  older  practitioners.  The  result  is,  that  mortifica* 
tiofl  now  much  less  frequently  follows  them,  and 
surgeons  entertain  greater  confidence  in  the  poweta 
of  nature  to  aupply  the  limb  with  blood.  Honctk 
alaok  aaaie  of  tlw  oaeat  judidona  practitioaara  con> 
damn  aH  dehy  of  the  operatkm,  merdy  for  the  pot- 

f>OBe  of  alfurding  time  for  the  enlargement  of  the  coU 
ateral  vessels.  Certain  it  is,  that  delay  often  does  a 
great  deal  of  harm,  by  letting  the  tumour  become  so 
large,  and  the  tlfccts  of  its  pressure  so  extensive  and 
injurious,  that,  after  the  artery  it  tied,  the  swelling 
is  frequently  attacked  with  severe  inflammation,  sup- 
puration, and  slougbug,  and  the  patient  sometimea 
lalla  a  tidim  to  what  woold  not  baae  taken  plaoa 
had  the  operatJoo  been  porfbmed  sooner.  Nay,  de> 
lay  may  have  an  opposite  effect  to  that  expected  by 
its  advocates,  with  reference  lo  allowing  time  for  the 
anastomosing  ves^tels  (o  dilute  ;  for,  aj>  .Mr  Hod^stm 
has  remarked,  the  large  size  of  an  aneurism  is  io 
reality  a  circumstance  which  must  materially  prevent 
the  eatablithment  of  a  ooUaterd  circulation.  Whan 
the  tomonr  is  of  inawnae  bdlc,  it  baa  probaUj  de* 
•troyed  the  porta  in  which  aooe  of  loo  principal 
anastomosmg  branches  are  situated,  or  may  prereot 
their  dilal.itinn  hy  its  pressure.  Nor  can  it  be 
doubted,  that,  where  the  tumour  has  been  suU'ered 
to  attuiii  a  large  dize,  before  an  attempt  ia  made  tO 
cure  it,  and  where,  from  this  cause,  both  the  neigh* 
bouriog  soft  parts  and  the  bone  are  cwiaiderably  al> 
tared,  the  completion  of  tbe  eiirek  that  ia  lo  aa»,  the 
Ad  realoration  of  thenae  of  the  iiaabk  aaat  be  Ar 
more  distant,  than  in  other  cuea,  wiMe  the  cute  la 
attempted  in  an  earlier  stage. 

.According  to  Scarpa,  the  complete  cure  of  an 
aneurism  cannot  be  effected  in  whatever  part  of  tbe 
body  the  tumour  is  situated,  unless  the  artery,  from 
which  ttie  aneurism  is  derived,  be  obliterated,  either 
by  nature  or  art;  and  conferted:  into  a  poifectl|f 


dMvo  aid  baiaw  tiie  plaea  of  tbe 
ttiwi.  Of  wMind.   IfnfilhsaandlMt  lb 
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 tt  Ihb  «hMff«ati«B*  V*  bcHflf*  there  are 

exetptioM  to  h  in  «  ftv  anflwiM  «r  tba  aorta,  ea- 

pectally  those  of  ils  arch,  which  Utm  tehmbMO 
oceaaionally  lesnened  and  cured  by  VaUal»«'«  liwt- 
nient,  repealid  bleeding,  W)  >pare  diet,&c.  Hare, 
we  are  not  to  auppwet  that  the  aoria  i»  obliterated 
iia  very  beginning:  but  thot  thi-  diminution  of 
tha  qawtity  of  circulating  biood,  the  reduced  im- 
patM  of  this  6uid,  tbe  leaaened  diatention  of  the 
aneorimal  laei  tfw  laoatal  waakaeia  induced  in  tbe 
constitution,  and  tba  tnoreaaed  aolivity  of  the  lym- 
phatic system,  all  necessary  eSecu  of  Valialra'i 
treatment,  have  combined  to  bring  about  a  greater 
or  lesser  subsidence  of  the  tumour.  Certain  facU, 
recorded  by  Mr  llodgton,  sntitfactorily  pro»e,  IW, 
nat  a  deposition  of  cosgulum  may  take  place  in  an 
Hiiiriimal  aan  to  such  an  extent  as  entirely  to  pre- 
riwiiff  lt>a  conmniirition  between  iu  cavity  and  that 
of  tbe  aflMT,ftNl  vUeh  U  Miginataa;  Sd^,  That  a 
aac,  thtu  HIm  with  ooagidiMi,  cannot  pro* t  (aul  by 
rupture;  and,  Hdti/,  That  the  gradual  abaorptun  of 
its  contents,  and  the  consctjuent  diminution  of  tha 
sac,  may  proceed  to  such  an  cxtcut,  that  the  disease 
stiall  bo  cured  without  any  obstruction  taking  place 
in  the  calibre  of  tha  vesael,  Irom  which  it  ori^jinnii «. 

Boiii  (iw  spontaneous  and  surgical  cures  of 
aoeuriaa  bave  generally  two  stages :  in  lbs  first,  the 
entrance  of  blood  into  tbe  aMOiwaal  sac  ia  prevent- 
ed;  in  tbe  second,  the  paiietea  of  lha  artery  m. 
proach  each  other,  .iri  !  becoming  aggllltioalat|» 
vessel  is  converted  uuo  tt  solid  cylinder.    In  order 
that  comprcjwion  may  be  the  means  of  i  niting  the 
oapoiita  aidca  of  tbe  artery,  and  thut.  ui  p.  oducing 
•  ndioil  can  ^  Vrntiaca,  the  degree  ol  pre^^ure, 
myfffjmg  la  Sfliipa,  must  be  such  as  to  place  these 
oppeaito  aidaa  ki  Srm  and  complete  coouct,  and 
such  as  to  excite  the  adhesive  ioflanniatiMt  ift  tbo 
coats  of  tbe  artery.   The  point  of  eonprcaMOB  astat 
also  fall  above  the  laceration,  or  wound  of  the  arte, 
ry.    Another  condition  is  esjenlial  to  sueoeaa;  the 
coats  of  the  vcMc),  at  the  place  where  the  pressure 
ia  madCi  most  be  sufficiently  free  from  di>ea»e  to  be 
awoniltihll  of  UlO  aiUiesive  inflammation.  When 
lliewl^al  coattt  rooad  the  root  of  an  aneurism,  are 
ameli  diaeaiad,  Soarp*  considers  them  as  unsuscepti- 
ble of  ilie  adhesive  inflaouBatioa,  aUboqgh  oompress- 
ed  toKcther  in  the  moat  seientilie  flMBDcr,  aad  Oven 
when  tied  wiUi  a  I    .ure.    This  sUtcment  wooM 
appetir  to  be  corroborated  by  the  following  factt 
Mr  Ungataff  amputated  ilie  thigh  of  a  person  seven- 
W.6««  yeara  of  age ;  but  the  »<j»»el«  were  so  ossified 
that  lliej  coidd  not  be  effectually  tied,  and,  in  leas 
ihW  MWHT-Toor  hours,  tbe  patient  died  from  loes  of 
Mood.   It  la  gen«aU3ra«ppoaed,saya  Mr  Lawrence, 
that  thi5  cofKUtioooflh»*naikle»»toiwJpamatj. 
bJe  with  their  onion  onder  the  appliddm  Of  Iteil* 
eatttre.    The  opinion  should  be  received,  howevtr* 
tith  some  limiuuoo.   In  a  man  Bfty-nine  years  of 
an.  bleeding  took  place  nearly  a  month  after  arn- 
Mtetioo,  from  an  wsified  femord  artery ;  and  .NIr 
Lnnvoce  waa,  therefore,  obliged  to  cxi  n.u  ami  tio 
that  veasel        ftr  tbo 

rhage,  wheo  Sa«Hloda  huit^  ^"^/"^''tlS: 
oediatelv  af^  r  the  ligature  was  tfJgwA»»h«W««»- 
ing,  however,  never  returned.  Tw  CMB 


ed,  aot  with  any  view  uf  eticooraging  surgeons  to  np- 
ply  ligatures  round  di-scased  portiong  of  arterieSj  a 
Ching  which  should  always  be  avoided  when  poaai- 
bla :  bn^  tomake  them  aware,  that  the  omIm  aMt 
of  an  artcfji  onfiivourabie  as  the  drcuntanca  any 
be,  is  not  an  afaaolute  and  coMtanft  proUNtioB  to 
the  auccessful  application  of  the  ligature. 

Whenever  tiie  trcatmcni  by  pressure  is  attempted, 
the  plan  «liould  he  promoted  by  repeated  bleedings, 
spare  diet,  and  strict  repose  in  bed.  Digitalis  may 
also  be  prescribed,  with  tlio  view  of  lesaening  the  im- 
petua  of  the  circulation.  Snow,  or  powdered  ice,  if 
sometimes  applied  to  the  tumour,  with  the  design  of 
faffiliuitfg  th«  goignlatiwi  of  the  blood  withia  tbo 
aneariaud  lae,  and  thtu  briagin|  about  the  oblHaia- 
tion  of  the  cavity  of  tbe  aneurism  and  theartaiy. 
Ice  should  be  employed,  however,  with  some  degrao 
ol  I  i  .1  1.  We  learn  trom  Breschcl,  that,  when  the 
swelling  i»  large,  the  parts  very  tense,  their  texture 
changed,  and  tbe  tkiit  thin,  the  practice  is  likely  to 
aooolerato  tbe  formation  of  a  slough  ;  and  he  coa- 
fim  •  laoark,  made  by  Mr  Hodgson,  that  some  pa« 
ticDli  cniMl  eoatinue  ihia  ireatBaot  loogor  tbaa  a 
few  mldotaa,  whito  otbeia  find  it  abioliitBlj  bmip* 

portable. 

Modern  experience  has  fully  confimed  tbo  Act, 
that  the  plan  whicli  con  be  rn nst  tli  peoded  upon  for 
the  cure  of  external  aneurism,  s  ihat  of  tying  the 
artery  some  way  from  the  tumour,  j;i  me  direction 
towarda  tba  heart.  The  foUowiog  general  instruc- 
tJdOi  napeoluig  the  ligatun*  hafe  reoeived  the  sane- 
Uon  of  OMny  of  tba  beat  aufgooiii  m  ihia  country. 

1.  The  cord  ilionld  be  thu  and  round,  such  a  li- 
<rrit  ..r-:  bcinp  mo«i  likely  to  effect  a  clean  diriaioo  at 
tlio  interaaland  middle  coaU  of  tbo  towal,  aod  POt 

liable  to  ooGwioa  csMNlfo  vtatntiflD  and  alougb- 

i,  Tbe  ligature  should  be  lightly  applied,  in  order 
to  fannre  tbe  complete  division  of  the  internal  and 
ndddle  coau  of  the  artery,  and  to  prevent  its  detach^ 
roent ;  it  being  ainoat  impoasible,  evm  with  the  diin- 
uest  ligatures,  to  cut  eadrely  through  a  hoaltl^  ar- 
tery. 

S.  The  vessel  should  be  detached  ft«a«  lit 
ncction,  <  i  y      Tar  as  is  neccsiary  fht 
ance  of  the  ligature  underneath  if. 

4.  The  immediate  adhesion  of  the  wound  ihouU 
be  prOBU>ted  by  all  such  means  as  are  known  ^J^^ 
nolo  that  process  io  general.  (See  UodgMHi*a  2VaiO> 
life  an  iNMOMS  efif  rterici,  p.  885  ) 

The  kte  Dr  Jonea,  ia  his  interesting  expertmania 
upon  animal.^,  performed  with  the  tioir  of  aawirfain- 
ing  the  effects  of  a  ligature  upon  the  bUMkPfaaaeb, 
made  out  a  fact,  which  at  first  raised  the  expecta- 
tion that  it  B  ould  lead  to  a  conbidcrable  improve- 
ment of  the  operation  for  the  cure  of  ancurisma. 
After  having  assured  himself  of  the  correctoeas  of  an 
oliaertation,  first  made  by  Desault,  that,  when  a  firm 
ligature  ia  rapiied  to  an  artaqb  it  causes  a  diviaion 
of  the  internal  and  atNUta  coati,  ba  discovered,  that 
if  such  ligature  be  afterwards  reoovad,  t^Maa 
of  lymph  takes  place  between  the  Ctit  iuinMCa  nto 
the  Luvi-  V  cf  the  vessel ;  and  that,  if  sevrral  divisions 
of  the  intemai  and  middle  coats  be  ihus^effectad  in 

tbafkJalir«f«Mlt  "  "  " 


L  li^ui^od  by  Google 


S  U  R  G  E  E  Y. 


Mffldendy  ntnriiv  ta  oblbanto  iOm  et^vt  tiw 

Here  we  lee  that  Jona't  cxp«rimcnt«  did  not 
redly  justify  any  hope  that  a  &inglu  division  of  the 
internal  co«u  oi  the  vcMcl  with  one  ligature  would 
lead  to  the  oblitenttlM  cf  the  tube  at  the  tied  part, 
though  the  ooid  w«ra  fverad  hniaediately  after  ita 
applicatioB.  Oa  ths  omtnrjt  bii  ezperimeou  prov> 
ed  thatacveral  l^etnrea,  awl  wireral  dmaiana  of  the 
inner  coats  of  the  veanl  wkh  them,  wen  mneawiy, 
if  tiiey  were  to  be  taken  away  directly  after  being 
tighleiicil.  However,  »urgeotls  overlooked  lliis  dif- 
ference, and  their  zeal  allowed  them  to  form  ho|>cs, 
which,  in  fact,  had  no  foundation  in  any  of  the  irae 
mnltl  of  Dr  Jones'*  experiments.  At  the  same  time, 
it  cMDOt  ha  doubt«d.  (hat  if,  inmadiateiy  aAer  ty  tug 
the  tmok  «f  wi  arttiy  ftr  Ih*  cvra  of  an  aneuriagi, 
the  ligature  could  be  allogtlhcr  xanovcd.  and  vet 
the  vessel  become  obliterated,  it  would  be  highly 
advantageous  I  as  no  extraneous  substance  k  ou'J  tlx  n 
be  left  in  tUo  wound  to  prevent  its  union,  or  iiicrtji,*. 
the  chance  of  secondary  hemofThage,  by  causing  the 
aloughing,  or  ulcerative  process  to  extend  too  far. 
Suffice  it  here  to  sute  farther,  with  refereoce  to  this 
•dieiBe»  that  the  trial*  which  have  beea  made  of  i( 
Mlj  prove  dial  U  ia  incAotval :  a  couclnaioii  whidi 
ndgfit  have  been  dfawa  from  Dr  Jones's  own  ezpe> 
rlroentf.    Still  the  fact  of  the  llgatnre,  though  ap> 

flli'j  I  (  iilv  Co:  a  moment,  bringing  on  an  effusion  of 
ymph  vriUiin  the  vessel,  and  a  permanent  constric- 
tion of  it  on  the  piirt  operated  upon,  continued  to 
keep  the  attention  of  surgeons  fixed  upon  the  sub- 
ject t  and  their  genius  exerted  iUelf  in  every  possible 
way  to  render  the  new  information  the  means  of  lead> 
ing  to  some  great  and  benefidal  cliaiige  in  the  ope- 
ration for  the  cure  of  aneurism.  Ia|Mrticular,itap» 
peered  to  Mr  Travers,  that  the  want  of  union  was 
chiefly  owing  to  the  circumstance  of  the  opposite 
sides  of  the  vessel  not  being  retained  in  a  «tato  of 
cuntai t,  so  that  they  might  have  an  opportunity  of 
adherinjg  together.    This  object  is  fulhlied  by  the  li« 

Sure  in  dMWHnmon  mode  of  its  application;  nd 
the  aueeev  of  Dr  Jones's  experiment,  it  waa  «ott- 
cdtti,  H  wOoM  bo  aafleient  to  let  the  ligatore  re> 
main  on  the  vessel  only  until  the  adhesion  were  strong 
enough  to  resist  the  passage  of  the  blood  through 
the  lulu;.  In  short,  Mr  Travers  thought,  that  if  a 
ligature  were  applied  to  an  artery,  and  suffered  to 
remain  only  a  few  hour»,  tiie  adhesion  of  the  inner 
aurface  of  the  veesel  would  then  be  sufficiently  ad* 
fenced  to  insure  <be  permanent  obliteration  of  the 
OBV^  of  the  vessel.  The  early  removal  of  the  iiga- 
tliro,ltwM  hoped,  would  prove  highly  advantage- 
ous by  diminishing  the  chance  of  heBMWrliafet  and 
facilitating  the  union  of  the  wound. 

Tlu  •.ri".]i  which  have  been  made  of  the  temporary 
application  of  the  ligature  for  the  care  of  aneurism, 
we  regret  to  say,  have  not  had  such  decidedly  fa- 
vourable reiultf,  a*  to  enable  n*  to  rank  the  practice 
ai  an  eillMilhed  laq>rovemenb  On  the  contrarj, 
Aongb  aome  oaaet  treaiad  In  tUi  «nMr  have  bona 
flDOOuraging,  the  greater  mnaber  baa  been  of  the  op* 

poaite  dcsi'i-i'itiiin.  Sir  Aiitlcv  Conprr  nprratrrl  cpnn 
a  popliteal  oocurum  m  tlus  nay ;  tiie  How  ot  blood 


to  the  tUKOBr  wm  completely  stopped  by  the  liga> 

ture  f.jr  t!iirry-tn'->  hours,  and  tfie  t  urj  llien  rcrnav- 
fell,  bul  Llic  [luJiiitiQM  of  the  uiataic  rtlurucd,  A 
ligature  was  then  applied  forty  hours  longer,  at  the 
end  of  which  time  no  pulsation  followed  the  removal 
of  the  ligature;  bet,  on  tlic  tn  etfUi  day,  a  consideiw 
able  bleeding  came  on,  and  it  was  neceaaary  to  tako 
up  the  veasel  again.  The  careful  conaidwation  of 
this  and  various  other  cases,  and,  in  particular,  the 
perusal  of  Scarpa's  examples  of  the  practice,  have 
perfectly,  satisfied  us  that,  however  fi Hcrin-  die 
suggestion  deduced  from  Dr  Jonc«'s  uh»c-r v iiuuos 
might  at  tiret  be,  the  plan  of  removing  the  ligature, 
pretiously  to  its  natural  separation,  will  never  ao> 
swcr  in  the  operation  for  the  cure  of  aneuriao^  m* 
leas  either  an  obliteration  of  the  arterial  tube  foUew, 
widi  reaaonable  ceitabw,  the  uking  away  of  iho  fi> 

Situ  re  directly  after  it  has  been  applied,  and  it  has 
ivided  the  inner  coau  of  the  veuel ;  «r,  at  aU  events, 
unless  the  ligature  can  always  be  withdrawn  at  a  de- 
U^rminate  period,  and  the  same  obliteration  either 
certainly  ensue,  or  be  already  complete.  AU  tbis^ 
too,  ought  to  be  effeoted  with  such  regularity  and  i»> 
fallibility  in  eveiy  case,  that  there  would  be  no 


cbanoe  of  the  NffMA  being  abided  to  aff^r  MNMhav 
ligatore,  do  a  aaeead  aperatioa,oroBnao  diittubHoa 

of  the  artery  in  any  manner  wbataoever. 

Independently  of  the  uncertainty  of  the  p»iod, 
aIh  :i  I'lc  arteriiil  tube  is  clo»ed  by  the  adhesive  ia« 
ddukuiation  in  various  patients,  it  appears  that  the  dis- 
turbance uf  ilie  vessel  and  wound  by  the  ateps  ne> 
cessary  for  the  looaeoiag  and  removal  of  the  ligature, 
will  ever  form  an  iaiHfaiable  objection  to  the  prac- 
tice. Scarpa  haa  aome  apprefaeoiioo  of  thia  kind 
himself;  for  bo  naarha^  «*  In  dio  aet  of  reeaovbg 
the  ligature,  there  can  be  no  doubt,  it  U  of  ::rei; 
consequence  that  the  artery  be  not  rudely  handled 
or  stretched.  And,  indeed,  if,  on  untying  the  ruxi- 
iiiiig  knot,  the  subjacent  knot  could  be  with  the  sane 
facility  untied,  we  could  not  wiib  for  abetter  node 
of  performing  this  part  of  the  opeiatioo.  But  the 
boot,  aidiough  a  simple  am,  it  notao  Mndily  untied 
aa  tho  nuni^g  fcoott  OQ  iOBOoai  of  the  aoiitaro  with 
wbicb  the  thnodi  ftnning  dio  Kgatiiio  are  soaked, 
or  because  the  ii|^tare  has  been  previously  ^Tnxcd." 
These  apprehensions  lead  him  to  suggest  t! u  i>c!ieine 
of  placing  a  thread  longiiULimtilly  on  cuc.'i  Mviu  uf  ilie 
cylinder  of  linen,  intcrjiOBed  by  him  between  the 
knot  and  the  artery.  Tlii«  be  does  before  the  knot 
is  made ;  and  at  the  time  of  removing  the  ligatttue^ 
the  tlireads  are  to  be  drawn  in  opposite  diraotiOB^hl 
order  to  undo  the  knot  without daplBaiag  or  stretch- 
ing the  artery.   Thus,  instead  of  tme  email  ligature. 


which  is  all  that  an  English  tur^Lon  leaves  in  the 
wound,  Scar^m  recommends  iui  ligature  of  four  or 
six  threads,  a  roll  of  linen,  and  two  other  threads  ;  a 
quantity  of  extraneous  substances,  which  cannot  fail 
to  be  a  source  of  serious  irritation  and  miscUcf. 
Were  there,  however,  oolj  the  foUowiog 

£ction  to  this  practice,  tttrMUaover  bo  i 
thti  eowtiTsiuadvoartitire  necessarily  obliged 
to  tonomce  no  Inlmte  advantage  of  bringing  the 

edn^-fs  nfrhc  wmmd  to^i.  tlicr  (lirL-elly  after  tlit- ii;iera« 

tioo.   it  u  had  been  practicable  to  wuiidiaw  the  li» 
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Knre  as  soon  u  the  inner  coats  of  the  vessel  had 
n  divided  by  it,  and  the  obliteration  of  the  roo. 
Bientarily  constricted  portion  of  the  artery  followed 
as  a  Blatter  of  cerlaiuty,  the  case  would  have  been 
very  ditfi-rent,  ai  there  would  then  have  been  no  fo- 
reign body  at  ail  left  in  the  wound ;  the  parts  might 
have  been  immediately  brought  together,  so  aa  to 
ItaTC  the  grcateat  cbuMie  of  ■aim  ^  111*  fiiat  ioM^ 
lieeit  end  ao  futan  daloibMic*  mliier  of  the  atlery 
Oref  the  wound  would  have  been  incurred. 

Ta  the  section  upon  the  popliteal  aneurism,  in  the 
foniicr  Article,  two  things  arc  recorntnended,  which 
the  experience  of  many  of  the  best  surgeons  does  not 
at  present  sanction.  The  first  is  the  application  of  a 
double  ligature,  and  then  dividing  the  vessel  at  a  point 
between  the  two  cords ;  the  second  is  using  a  ligatllN 
of  eiiffifliaat  thiciowH  to  Mnder  itfirooi  oittiiig  thHrafli 
llio  ooets  of  the  vend.  Wtth  teapect  to  the  flirt 
of  these  proceedings,  it  seems  to  be  of  crrcnt  antiqui- 
ty, but  had  iallen  into  oblivioo,  when  again  brought 
into  notice  by  Mr  Abemeth^.  The  reflections 
which  led  this  gentleman  to  revtve  the  practice  were 
ingenious :  for,  when  the  artery  was  tied  with  two 
lijgaturea,  and  divided  in  the  interspace  between  ibem, 
it  was  argued,  that  it  would  be  quite  lax,  possess  iu 
Mlenl  attaflhoMa^  aad  be  m  nairlj  as  possible  is 
tbe  aeme  dfCaBrtaiwea  w  ■  tied  trtery  upon  the 
face  of  a  stump.  Strictly  'pri^^'n^'.  however,  as  Mr 
Hadgson  first  pointed  oat,  an  arLtry  tied  in  two 
places,  and  cut  through  in  the  interspace,  cannot  be 
regarded  as  placed  eitactly  ta  the  same  coodition  as 
an  artery  tied  in  amputation.  In  the  latter  case,  the 
reinction  of  the  vessel  correinoadt  with  the»  of  the 
nding  ports,  which  nr«  dlrided  at  the  ibbm  fe> 
and  tbefeCm  ill  niatifa  eoaaeetleos  stead  aa 
the  epentioB.  Btit,  hi  the  operation  for 
ism,  the  retraction  of  lIu-  ariury  tikes  place 
without  bein^  attended  with  a  corresponding  retrac- 
tion II fi-;.  connections.  How  far  the  ratractioii  of 
the  artery  it  beneficial  or  injurious,  is  by  do  means 
evident ;  and  the  advantages  arising  from  it  may  be 
abtahied  in  moat  aituetioot  bj  lUBply  plaeiqg  the 
Horik  hi  a  best  peaition^  wllhoak  dhnoh^  tbe-  veneL 
One  important  object,  however,  is  {jalned  by  tbe  di- 
vision of  the  artery ;  namely,  that  in  this  case  it  is 
generally  tied  close  to  its  connections,  and  it  is  very 
evident  now  liable  the  application  of  the  ligature,  in 
the  middle  of  a  denuded  extent  of  the  vessel,  must 
be  to  produce  ulceration,  or  sloughing  of  its  coata. 
The  same  object,  however,  will  be  gained  by  tying 
the  nadivided  artenr  deae  (o  iu  «oiuiee(iom,at  lu 
aod  aeamt  to  the  neon ;  and  the  preaenee  i^a  afai> 
gle  Kgature  at  the  bottom  of  the  wound  will  be  less 
tiable  to  give  rise  to  suppuration,  and  tlie  formation 
of  sinuses,  than  the  employment  ot  tri.  V.:iLti  an 
artery  is  divided,  the  portions  situated  beyond  (be 
ligatures  must  slough,  aod  be  an  additional  cause 
of  suppuration  in  the  wound.  Experience  haaaa^y 
proved,  as  Mr  Hodgson  correctly  Btalea,dMMfti^ar 
aagfiloying  a  single  lifaMR«  and  h  Ii  at  MOMBt  pea- 
IbiTed  by  many  of  the  moit  expeitenoedopeiatoii  in 

this  country. 

The  secoad  thing  recommended  in  the  lection  upon 


Ugatore,  with  tbe  view  of  not  cutting  the  coats  of  the 
vessel,  is  a  plan  which  by  no  means  corresponds  with 
the  valuable  doc'  rj  -  ii  culcated  by  the  lateDr  Jonee 
iu  his  excellent  work  upon  hemorrhage;  nor  is  it  found 
to  be  advisable  on  any  practical  grounds.  On  the 
contrary,  tbe  advantage  of  lessening,  aa  much  as  po»> 
aible,  the  quantity  of  extraneotis  substance  in  tbe 
wound,  aod  the  nuumer  in  which  the  dtwidii^lhe  i»> 
nor  ooata  oTtbevMeelby  the  Iqptture  hutireetheefr 
fusion  of  Ivmph  within  it,  and  the  quick  nblitc  r.iti  i 
of  its  cavity,  are  considerations  which  djLt^tc  t!  c 
propriety  of  always  employing  a  round  and  ilc;i[i(-'r, 
but  very  firm  ligature,  made  af  such  materials  aa  will 
combini  '  I  k  t  properties  in  the  greatest  degree.  A 
largor  limture  thao  is  absolutely  necessary,  moitefer 
be  diiadnataceoni,  net  only  by  being  less  cakahu 
«d»  thnna«ndleronih  out  th*o«|h  Iba  inner  aaaia 
ef  the  feieelt  Imi  by  wdag  ae  a  •onree  of  eonaklwb 
able  irritation  at  the  bottom  of  the  wour  l-  wliereby 
the  healing  process,  with  respect  to  the  wound  iUeif 
and  the  tied  part  of  the  arterji  mnM  bO  phued  itt 
less  favourable  circumstances. 

A  few  years  ago,  Mr  Lawrence  extended  4o 
operations  for  aneurism  the  plan  of  tying  the  arteij 
with  a  very  finn,  small,  tilk  ligature ;  tlie  whole  ef 
which  ii  hamedialeijf  aAerwarda  cat  efl^  with  the  ex- 
oepdoa  of  the  noeae  and  knot ;  and  an  attempt  ta 
then  made  lo  heal  the  wound  by  the  first  tii\<  nt!  jr;, 
When  this  plan  is  adopted,  it  is  of  import  jici  to  use 
a  ligature  made  of  dentists'  -ilk,  -.-.nd  not  La[,;j[. 
and  other  substance*,  which  are  less  futcd  for  the 
purpoae.  Every  case,  in  which  any  deviation  in  thia 
te^peot  ia  made  firom  the  diiectiona  given  bj  Mr 
be  leeeivad  aa  •  few  trial  of  tha 


Vanooi  pbcen  nid  cowpteiioie  have  been  de> 

vised  by  different  fi;rircons,  as  means  well  calculated 
to  obliterate  the  urtery  ;  nnd,  in  the  opinions  of  the 
iiiven:or-i,  they  accomplish  this  business  more  cer- 
tainly and  securely,  than  a  l^^ure.  Some  of  these 
contrivances  may,  indeed,  aniwer  better  than  the 
large  cluinsy  coixls  which  are  eamethnei  cmoloyod, 
seeompeoiM  with  the  fbnlier  iititaiion  and  daafeia 
of  what  are  called  ligatures  of  mem  j  bat  all  tibn 
best  surgeons  in  this  country  luilte  la  a  decided  pre* 
ference  to  the  ligature  when  of  proper  construction 
and  skilfully  applied.  As  Scarpa  justly  observes, 
metallic  instruments,  designed  to  be  applied  direct- 
ly to  an  exposed  artery,  for  the  purpose  of  oblitenUo 
ing  it  by  compression,  are  liable  to  all  tlit  laaoBva* 
aieooee  wUeh  aia  faMeaaiable  frwn  the  preeenea  ef 
bard  bofiei,  Intredaeed  and  kej^  for  seven!  daya  hi 
the  bottom  of  the  wound ;  particularly  of  a  recent 
wound,  where  they  cannot  be  retained  in  a  proper 
direction  without  difficulty,  or  precisely  at  such  a 
depth  08  will  not  be  attended  with  hurtful  pressure 
upon  the  wound  itself,  and  the  important  p  irts  in 
ita  vicini^.  Aod,  with  regard  to  Aialini's  forceps, 
Menteflfc  has  observed,  that,  if  the  obiiteratioa  of 
dw  artayie  retarded,  the  forceps  divide* ^|^|MV^ 

same  sat» 


artarrle  retarded,  the  forceps 
teiyjoat  like  the  ligature,  by  causing  tl 

thc'  included  portion.   In  one  case,  tbe 


geon  also  saw  the  extremity  of  the  instiuraent  roet- 

SOjlJ  It  t 
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tnW'  liHiwiat  wiiHtiieaBtarior  halfof  wUohHruR^^ 
'^^V'^tboogb  «udi  portioaindaoi  bMntafcaBlielavf  bf 

it. 

As  B  recent  improvement  In  the  operation  ftr  po< 
pliteal  ftneurinn,  that  nT  innV:iiig  tliu  incision  sumu- 
wb>t  higher  up  the  il>ig!i,  ilian  was  comtnaoly  Utu 
,  Nactice  a  few  years  ago,  detenres  to  be  noticed. 

For  tbi*  iiiggeetiou,  we  are  principallj  indebted  to 
SeUftf  tOBUt  of  whose  other  measures  in  the  opera- 
tion iMtt  10  mfiurlMi  deMrring  of  itnttAtton.  "The 
■argoMi  *  npi  Sam. "  b  to  csplote  with  his  fore- 
6agK  the  oouiie  or  iho  iitny  inn  the  crunl  veh 
downwards ;  and,  when  he  eomca  to  the  place  where 
the  vibration  of  tlie  vessel  begins  to  be  less  distinct- 
ly felt,  this  point  is  lo  be  tixed  upon  for  llie  lower 
end  of  tlie  external  incision.  This  angle  of  the 
wound  will  fall  nearly  on  Uie  ianer  etlge  of  the  sar- 
torius,  jost  where  tliis  muscle  croeses  the  track  of 
the  fenonl  artery,  and  at  the  tvtj  apex  of  the  tri- 
*  angle  fonned  by  the  coDvergeoee  of  the  triceps  and 
vastus  intcrnu*.  A  little  udn  then  time  Mcheo 
above  the  place  here  fixed  apon,  the  ttti^eon  ft  to 
begin  with  a  convex-cJged  bistoury  the  irci^ion 
through  the  integuraents  and  cillutar  substance,  mid 
carry  the  wound  down  the  thigh  in  a  giigiitly  oblique 
line  from  without  inwai'ds ;  su  a»  to  make  it  foUow 
the  coarse  of  the  artery  as  far  as  the  apex  of  the 
triaoglo  akcedy  9ecifi«d,or  the  point  where  the 
TOHei  panee  iinder  the  inner  edge  of  the  tartorius 
muscle."  Scem'e  reaioii  for  nalmig  the  Incitioa 
higher  up  in  the  thigh  then  Mr  Hunter  did,  is  to 
avoid  tlie  necessity  o<  rrtnoving  the  ^nrtnri.is  muscle 
from  its  position,  ot  ol  turning  it  biick,  m  order  to 
get  at  the  artery.  We  have  seen  the  best  operators, 
aod  even  professors  of  aaatomy,  perplexed  hy  having 
the  sartonus  muscle  immediately  in  their  way  after 
the  first  tndsioa  Ittd  been  made;  and,  as  the  vesaei 
is  more  •uperSdal  •  little  b^er  up,  the  ptaoe  i«  fiir* 
ther  fi«m  OiediNMcd  portion  dt  the  orteiy,  end  lb» 
method  doee  not  interfere  irith  the  profunda,  which 
arises  about  an  inch  and  a  half,  or  s'l  i^Lt!  and 
three  quarters,  below  Poupart's  ligament,  Uie  piactice 
•eems  to  ue  on  ifHj  neeoiiat  lij^  and  wiuibjee* 
tionablc. 

Subsequently  to  the  period  when  the  former  Ar- 
ticle enSDSouv  was  written,  the  operation  of  tying 
^  extamil  iliac  attery,  for  tlte  cure  of  fenoM 
eneorinne,  haa  ben  replMed  with  •  degree  of  ene- 

cen,  that  the  most  ardent  practitioners  Mnld  scarce- 
ly havL'  niiticipaled.  IndprH,  n?  'ar  :i:  i  :r  ;i|i-irva- 
tiUDS  and  iaquirie«  cxieud,  ti  ia  an  upt  raLoii  uuend- 
ed  with  nearly,  if  not  quite  at;  much  success,  as  that 
of  taking  up  the  artery  in  the  thigh  for  the  cure  of 
popliteal  aneurism.  Out  of  twenty-five  cases^  we 
Juunr  of  only  three  in  wluch  the  limb  ma  attacked 
with  ^grene.  Ibn  propetifan  b  not  m  nnieh  ae 

The  follow- ing  is  SBt  Astley  Cooper's  nwdiod  of 

)iL[Toiii::n£r  this  operation.  A  semilunar  Incision  is 
niaJc  titiuugh  the  int^uments  ia  the  directiou-of  the 
fibres  of  the  aponeurosis  of  the  iM  rnj]  oL!ique 
muscle.  One  extremity  of  this  incision  v.  .1:  lu  cuat* 
ednear  the  spine  of  the  ilium ;  .the  other  ^<  i  I  i  rmi- 
nato  a  little  alMve  the.  inner  maigBt  of  ihe  abdoqii* 
iwl  tiog.  The  apoacoroHi  «f  dii^flitenial  oUiqge 


ERY. 

anude  hatiaf  baea  eipoM4»  ia  to  be  dinded  fi<qp]r> 
dinngfaoiit  the  estent,  and  fai  the  dntetian,  of  the  >^«^ 

external  wound.  The  flap,  which  is  thus  formed, 
being  raised,  the  spermatic  cord  will  be  seen  passing 
under  the  margin  of  the  internal  oblique  and  trans- 
verse muscl«!S.  Tlie  opening  in  the  fascia,  which 
lines  the  transverse  muscle,  through  «  hich  the  Kper- 
matic  cord  passes,  is  situated  in  the  mid-space  be*  ■ 
tween  tlie  anterior  super! nr  spine  of  the  ifinv  and 
the  symphysis  pnbit.  The  cpigaatrie  artery  rune 
precisely  along  the  iiuiemargn  of  tfaii  openug,  he> 
Death  which  the  external  iliac  artery  is  situated 
Hence,  if  the  finger  be  passed  under  the  spermatle 
cord,  through  this  opening  in  the  fascia,  it  will  come 
iuio  iittiueUiate  contact  with  the  artery,  which  lies^ 
on  the  outside  of  the  external  iliac  vein.  The  ar- 
tery and  rein  are  eonnected  together  by  dense  eel- 
lular  taembiaae^  which  must  be  separated  to  enable 

trntSSSawmAOit^mn  l^theae  TCtnb.  (See 

Hodgson's  Trtal'uc  on  DUeaut  of  ArterUt,  SfC.  p. 
421.)  In  thi«  operation,  as  well  as  in  all  othm  ior 
aneurisms,  a  single  ligature  is  now  moatlj  pfOfarifd 
by  all  tlie  best  surgeons  of  this  country. 

Perhaps,  no  branch  of  surgery  has  received  so  much 
attention  and  decided  improvement  during  the  last 
twenty  years,  as  that  which  has  for  its  object  tlie 
enre  of  anearivBal  diiaaaw.  Caice  fonoer^jr  abaa> 
doned  as  certainly  fatal,  or  in  wfaidi  the  patient  waa 
saved  only  by  amputation,  are  now  cured,  and  tbb 
without  any  severe  mutilation,  or  irremediable  dii- 
figurcmcnt.  Nay,  aneurisms,  seemingly  almost  out 
of  the  reach  of  the  surgeon's  band,  arc  now  not  re- 
linquished as  a  matter  of  course,  but  every  possible 
nwana  of  cbedting  and  femonog  the  disease  is  coo> 
tidemd ;  and  the  boldest  operalwos,  conceivable  by 
the  moat  enterprising  aiiMee«»  an  planned  and  n»> 
dertafcn.  One  proof  of  toia  adTmoeaieBt  of  nodern 
surgery  we  find  in  an  operation  tliat  ha*  no«  i  n  per- 
formed with  success  in  two  examples  ;  we  uiUJc  to 
that  o(  t^ng  the  inlmal  iliac  arteri^  for  the  cure  of 
aneurisms  of  the  gluteal  artery.  This  proce^ing, 
whidi  was  not  before  the  public  at  the  time  when 
the  former  article  came  out,  was  first  adopted  by  Mr 
Stevens,  a  surgeon  at  Santa  Crus.  "An  incision, 
abotttfimindiaaio  lautht  mu  nwde  in  the  left  side, 
in  the  loner  and  taaenil  pint  of  the  abdomen,  paral- 
M  with  the  epigastric  artery,  and  nearly  half  an  inch 
on  the  outer  t'idc  of  it.  I'he  skin,  the  superfinat 
fascia,  and  the  three  tliin  ijlulominal  musclw,  rt 
successively  divided ;  the  peruon«eum  was  sepnr  ii- 
from  its  loose  connection  with  the  iliacus  intemui^ 
and  psoas  magnua ;  it  wos  then  turned  almost  di- 
rectly inwardlb  In  a  direction  from  the  anterior  su- 
paiior  ephow  jraossa  of  the  ilium  to  the  disiMn  of 
dbe  coaamon  tbac  artery.  In  the  cavity  which  t  had 
BOW  made  (continue^  Mr  ^>lr^•^^^^,  I  I'el;  for  tfic  in- 
ternal iliac,  insintjaii:ii   llu:   [jihiiL  i.I   my  iL-ru-liugtr 

behind  it,  and  tht p  ]  rt >-< d  thr  urtery  betwixt  niy 
finger  and  thumb.  Dr  Lai)g  now  felt  the  aneurism 
behind ;  the  polsation  bad  entirely  ceased,  and  the 
tumour  was  duappearing.  1  exaBsined  the  vessd  in 
the  pelvis ;  it  was  healthy,  and  fine  from  its  nd|h> 
bonring  cBnaectioBS.  I  iImb  piweJ  a  ligature  be- 
lijnd  1&  attcij,  anil  lied  k  went  half  an  inch  (rem 
IS 
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itt  origin.  The  tumour  dtttppeared  aloifwt  tiamediate*    nour  is  of  cucli  rin 

after  the  operation,  and  the  wound  bealed  kindlj. 
Aboot  th*  eiMil  af  itm  tfucd  Mek  th*  ligature  came 
wy,  ud  ie  six  w«*kt  Ibe  wtmtm  waa  perfectly 
•ell.  "  CArr.  2V«n*.  Vol.V.)    The  operolimi 

il  reprecentecl  u  free  from  any  pnrttctilar  ditficuli}  ; 
Vnd  it  18  8aicl,  (hat  not  an  oui.Li  l  lood  «v.ik  lost. 
The  ureter  waa  eaailjr  avoi<>ed,  wliidi  toilowed  the 


pcritoi 
ward*. 

A  aeoond  example  of  the  performance  of  the  »ame 
«pcration  is  reconlad  in  At  Mtb  vtiluiiift  of  tbe  Af  c^- 
CM  mid  Phytkal  JoMrMrf,  |k.  967*  The  ncwrator 
mM  Mr  Atkinaon  of  York,  the  diseaae  a  gluteal  aneu> 
ri«n,  and  the  patient  a  stout  bargeman,  aged  sp. 
Th'ii  cage,  howcTtr,  had  not  a  foriunatf  resuh,  as  the 
patient  sunk  partly  from  tlie  discharge,  and  partly 
from  hemorrhage,  alii  iit  nmeleen  days  alter  iheopern- 
tion.  lliat  tbe  iatemal  iliac  artery  was  really  tied, 
•MM  wrifiad  not  only  by  the  effect  of  the  ligature 
«|Mn  Ihi  twviiiofr  but  bjr  lb*  Mill  oore  pciakiic  cvi* 
dawe  obliiMil  1^  Ibe  cuaiBttlM  of  the  body  after 


The  possibility  of  tying  the  carotid  artery  in  cases 
of  wounds  and  anuuri.'^/ii^  .  \vl'hnut  any  injurious  c^l- 
fieCt  upon  the  functicins  rit  t  lu  brain,  been  ol'lutc 
veers  repeatedly  iliu^trmed.  Hebcngtrcit,  in  \'ol. 
iV.  p.  266,  Sd  ed.  of  his  Trandatiou  q/  Ut  B.  Ikil's 
Smrgery,  reports  an  instance  in  which  the  carotid  ar- 
tery happened  to  be  weunded  in  the  extirpation  of  a 
•ctrrhous  tumour ;  and  Che  bemorrhage  would  have 
■  been  liitelt  had  net  the  eiHfeeMiaimdietdy  tied  the 
feenk  affile  wal.  Tbe  paUent  lived  many  years 
liftrn^ -srds.  Thl«  is  probably  the  earlieft  authentic 
cuse,  in  which  a  ligature  was  applied  to  the  carotid 
artcrv.  Mr  AbL-rr.cthv's  casi?  i<  f)i:rli,i[i>i  the  second, 
and  liml  111  which  iVir  i  icitiing,  ti  naval  $urgCOn,  A 
tile  common  carotid  in  a  sailor,  wlio  attempted  sui- 
cide, and  who  wa«  saved  by  tbe  opefetioo,  is  still 
later,  not  having  occurred  till  tfaemur  I806i>  (8m 
Afed.  CAir.  Jav,  VoL  Ui.) 

Tbeae  wen  dl  euei  of  weoode.  Sir  Attlejr 
Cooper  first  tied  tbe  carotid  artery  for  the  cure  of 
an  aneurism  in  the  year  1805.  An  incision,  two  inches 
in  length,  mat.  made  at  tbe  inner  edge  of  the  stcrno- 
cieido-maitoideus  from  the  lower  part  of  tlic  ti:mour 
to  tJje  clavicle.  This  wound  exposed  the  omo-hy- 
oideus  and  sterno-byoideus  muscles,  which  were 
dttMrn  aside  towards  the  trachea,  and  the  jagular  vein 
pntaaetad  kvUl  The  aoiiea  ef  this  «en  {iradttced 
dw  OB^  dWority  1b  the  epontioat  at  in  the  diiareDt 
states  of  breadibw  Jie  wwel  eawietiwiBa  became  tense 
and  distended  ttoder  the  koiib,  and  then  suddenly 
collaj  std.  Tbia  vessel  was  kept  out  of  the  way  of 
the  kiiUt!  by  the  finger,  and  tbe  carotid  artery  having 
been  expoied  by  another  cut,  two  ligatures  weic 
paned  iwder  it  with  a  common  aneurt«in- needle. 
Case  waa  taken  to  exclude  the  recurrent  nerve,  on 
the-ooe  bead,  and  tbe  par  vagua  on  tbe  other.  The 
iifataiee  wefe  (hen  tied  about  iidf  M  mch  luundcr ; 
bni  the  iatarvedtti  poitioB  ef  aftcnr  «*•»  left  «odi» 
vidad.   This  case  hid  not  a  ftrounble  termination  ? 

and  Sir  Asilc}'  roo]-Pr  rnnrl-.n'c:;  l.'r:  recount  of  it 
with  expressing;  hm  t>clict  that,  lu  lulurc,  the  causes 

of  failure  may  be  avoided  bff  opentiPf  iMforechetii* 
vox..  VI.  rART  u.  . 


to  make  pressure  upon  im- 
portent  parU;  or,  irtbecwelhng  is  large,  by  letting 
out  iie  contents  aa  aeon  aa  inflammetioB  iafidoe  it* 

{Med.  Chir.  Traat.  Vol.  I.) 

In  atuitfuT  c:i-c  of  crirotltl  iinc'irtfm,  operated  upon 
by  the  f-.iw.c  -iiirpuon  in  1  S(iS,  succtss  was  cornpletC. 
Tin-  p:U;en:  \va<  a  man  aned  50,  and  the  aneurism 
was  attended  nith  ^-rvcre  pain  all  over  one  side  of 
the  head,  throbbing  in  the  bnAi,  hoaraenesa,  ooag|h, 
slight  diHiculiy  of  breathing,  nonaea,  giddioess,  Ae. 
The  patient  perfectly  recovered,  end  leaumed  hit 

oocopatkn  as  •  porter.  The  btelkett  lemained 
perfect  i  the  nervous  system  was  nnaflbcted ;  and  tbe 
severe  pain  which,  be  (on-  t!^o  operation,  ii«cd  to  nf- 
fect  the  side  of  the  lieail  adjoining  the  niiturism, 
never  re'.uinecl.  In  tll:^  cxiiinple,  t«'o  llpaturea  were 
applier!,  asul  the  intervening  portion  of  the  artery  di- 
vided :  tuhnquent  cRfcs,  however,  have  fully  evino 
ed  the  sufficiency  of  a  single  ligature,  and  the  inuti* 
lity  of  applying  tare,  and  cntdag  tbroiigb  the  vcmcI 
between  Am. 

The  cerotid  anerj  bai  olio  'been  aevend  thnce 
taken  np  with  the  view  of  checking  the  progress  of 
tbe  disHue  well  known  to  surgeons  under  the  name 
of  aneurism  by  anas?omo«is.  Of  course,  the  com- 
plaint must  be  so  situated  ss  to  afford  a  rational 
chance  of  such  opplicntion  of  the  lijxature  heiiij^  ca- 
pable of  cuttint;  cfi'  the  maia  supply  of  blood  to  tbe 
tumour,  to  justify  the  prRcticc.  A  very  encourag- 
ing case  is  recorded  by  Mr  Trovers,  who,  by  means 
of  the  operation,  effectually  cured  an  aneurism  by 
anutOBoaiain  the  ocbit.  (Med*  Ckur.  Tnuu.  VoL 
II.)  And  another  very  intereatlng  caie  of  the  iwne 
kind  has  been  published  by  Mr  iJalrymplc  of  Nor- 
wich,  in  the  fit!)  volume  of  those  Transactions.  These 
exauipleF,  however,  s-hovild  not  lead  surgpon?  to  be 
too  confident  of  Ijein,!;  al-.vays  able  to  ctire  aneurifrtis 
by  anast()nu)S.is  nn  tlu'  .ibove  principle  ;  namely,  that 
of  tying  tbe  main  nrtery,  from  which  the  swelling  re- 
eeircs  its  supply  of  blood.  The  great  cause  of  faii- 
me  i*  the  impoHibUitjr  ef  pfefeniing,in  sonic  situa. 
tiona,  the  tranenbnton  of  a  oonliderilble  quantity  of 
blood  into  the  tumour,  tbrongh  anaMontosii^  ves« 
sels.  For  cases  proving  tbe  caution,  wlA  which  the 
prognosis  should  be  made  in  attempts  of  tliis-  kind, 
see  one  ptiblinhed  by  Mr  Wardrnp  in  the  Mn^.  Chir. 
Trant.  V  ol.  IX.  p.  JOG  ;  ntul  another  detailed  by 
Ikeichet,  in  his  translntion  nf  Mr  liodgsoa's  work 
On  I  be  Ditetues  of  Arteries,  T.  II.  p.  296. 

The  carotid  artery  was  tied  by  Mr  Goodlad  of 
Boiy,  in  Lancashire,  previously  to  the  removal  of  a 
large  tumour  from  the  side  of  the  neck,  involfingthe 
parotid  ^land;  this  proceeding  was  adopted  with  the 
view  ot  (iiniinishini;  llie  (1  a n <;er  of  heOIOnlUige*  (SM 
MrJ.  VJur.  ■I  ranu  Vol.  VI  I.) 

'riicri'  are  two  inctlinds  of  opcrailnj;  for  the  cure 
of  axillary  aneuri«ni«;  in  one,  the  axillary  sir  tery  is 
taken  up  by  cut^ng  below  the  clavicle  ;  in  the 
other,  the  necessary  wound  is  made  above  that  hone. 
And  the  subclavian  artery  secured  at  the  point  where 
it  emefgea  firon  behind  the  anterior  acalenus  muacle. 

Mr  Hodgaon  leeoamendatheflntmedetobeper* 
formed  in  the  following' way :  A  aenilnner  incMoa 
through  the  integuments,  with  ita  oonveztty  down- 
iraidib  ii  tn  bqpn  abeot  an  inch  from  theiteniil 
♦  » 


L  lyu-od  by  Google 


SURGERY. 


end  of  ihe  cUvitlc,  and  to  be  continued  toward*  the 
Bci  oniioii  to  the  cxttnt  of  three  or  four  inchei,  so  as 
to  terminate  Dear  Uie  anterior  irar^in  of  the  dtlotid 
muscle,  without  reaching  into  the  »pace  between  the 
deltoid  and  pectoral  muscle,  in  ord«r  to  avoid  wound* 
iDg  the  cephalic  vein.  This  i»ci»ioo  will  expose  the 
Wwf  nf  thit pmldUl miiirtr.  which  are  now  lobe  di* 
viiad  ia  th«  dircetion  and  extent  of  the  external 
wound.  The  flap  ia  then  to  be  idaed  1^  dividing 
tlie  looae  cellular  membrane,  which  cwiMCta  the  pee- 
toral  mutcle  to  the  pans  underneath  it.  Tlie  pec- 
toralit  minor  will  now  be  seen  crossing  the  inferior 

tart  of  the  wound,  and  the  surgeon,  by  introducing 
k  finger  between  the  upper  edge  of  this  muccle  and 
tto  cinviele,  maj  feel  the  puluitioni  of  the  axillary 
artery.  Here  one  of  the  cervical  nerves  lies  above, 
bat  in  contact  with  the  artery ;  the  other  nerves  are 
beUod  iu  la  tbe  deed«i)(}Mt  the  aiMlknr  vein  ia 
rftttated  Mow  It,  but  in  die  Uriiw  the  «eia  it  dia* 
tended,  and  conceals  the  artery.  The ceHokir  mem- 
brane connecting  these  parts  is  to  be  teparated  by 
careful  diaaection,  or  by  lacerating  it  with  a  blunt 
instrumcfit ;  then  a  ligature  Imvinj;  been  drawn  un- 
der the  arti-Ty  with  an  aneurism-needle,  tlie  ends  of 
tlie  cord  are  to  be  raised,  and  a  tinger  paviied  down, 
MM  to  compresa  the  part  surrounded  by  the  liga- 
Initt.  If  the  artecy  be  included,  the  pulsation  in  the 
■aoorim  iHd  iamedialely  cease.  Jh'u  precaution 
ii  bigMf  Beeemiyt  kit  one  of  die  oemoel  nerves 
•hoala  tie  tied  inateid  of  the  artery.  The  axillary 
artery  has  been  tied  with  >ucco.-s  below  the  clavicle 
by  the  late  Mr  Keate  (see  Med.  Heview.  1801),  Mr 
C  hatuberlaine  (MtdU  dir.  Tmtt.  VeL  Vhjf.  1S8), 
and  other*. 

The  subclavian  artery  may  be  tied  at  the  place 
where  it  comes  from  behind  the  anterior  scalenus 
and  this  plan  indeed  is  necessary  whenever 
irimal  airelli^g  exteoda  beyond  a  ceruin  dis- 
tanoe  iMrardi  the  neck.  It  iH  ohaerved  by  Mr 
Hodgson,  that,  when  the  subclavian  artery  has 
emerged  from  behind  the  anterior  scalenus  muscle, 
h  passes  obliquelpr  over  the  tlat  surface  of  ihe  first 
rib,  with  which  tt  is  in  immediate  contact.  The 
cervical  nerves  are  sitUBtril  ui  we,  and  a  little  be- 
biodi  the  artery  {  the  subclavian  vdo  paaaes  before 
it,  and  mdeiaeath  the  davkle.  If  the  finger  be 
pnaaeddovo  die  oeromial  margin  of  the  aatnier 
•calenus  muMdi^  the  artery  wiU  bt  fband  in  the 
angle  fbnned  by  the  origin  of  that  muscle  from  the 
first  rib.  The  ahoulder  being  drawn  down  as  much 
p<  p  sible,  the  skin  is  to  be  divided  immediately 
aliovti  liie  clavicle,  from  llie  external  tuargin  of  the 
clavicular  portion  of  the  mastoid  mu«cle,  totho  mar- 
gin of  the  clavicular  insertion  of  the  trapezius.  No 
advantage  whatever  is  gained  by  cutting  the  clavicu* 
l*r  attaohment  of  the  mastoid  j  the  exposed  fibres  of 
tbe  pla^jrenia  myoidetata  tbeo  to  be  divided,  the  ut. 
■OM  care  bme^  lak«ii.nottoiroaad  the  extetBal  ja> 
gtdar  itm,  which  lies  imnediatdy  under  them,  near 
the  middle  of  the  incision ;  the  fibres  should  be  de- 
tached and  drawn  towards  the  shoulder  with  a  blunt 
hook.  The  cellular  membrane  in  the  middle  of  the 
inci»ioQ  is  tlien  to  be  cut,  or  separatf^  with  the 
finger,  until  the  surgeon  arrives  at  the  acromial  edge 
of  the  aM«rior  scalenus  muscle*    Hi*  finger  ia  tbeo 


to  be  passed  down  its  raargfn,  until  it  inches  the 
part  where  it  arises  from  tliu  first  rib  ;  and  in  tha 
angle  formed  by  the  origiu  ol  Uu-  Luatclc  1  rom  [he 
rib,  the  artery  will  be  felt.  The  ligature  I*  i.  v.f  to 
be  conveyed  under  the  vessel,  either  by  means  of  an 
instrument,  constructed  on  the  prineiple  of  Desault'a 
mntUik  d  fmert  (aee  hia  fVorit  by  Bicfa&t) ;  at  of 
the  Hill  better  eae  lately  invented  bjr  Mr  WciM^, 
aorglcal  iBatranunti>Bnkar,  Leoden. 
*  A»  the  difficulty  of  aeveral  operetTone  (br  aaaa* 
risms  c1uc<!v  riKiMstg  in  i»etiifif:  a  lip'^ture  under  tbe 
deeply  sjtuateii  artery,  in  conbctjutnce  of  the  very 
little  room  afforded  for  turning  the  commoD  aneu- 
rismal-needle ;  end  even  when  Ute  ligature  is  thus 
far  introduced,  an  equal  difficulty  presents  itself  when 
the  thread  requirea  to  be  extricated  from  the  eye  of 
the  needle ;  the  mgenious  instrumcni  mudi:  by  VVeisa, 
and  found  complMely  to  anawev  ia  p«ae(ioe  bj  Sk 
Asiley  Cooper,  Mr  Tra«at«»  vA  Mr  bedia,-4a> 
serves  on  every  account  to  be  made  known  to,  and 
procured  by,  all  operating  surgeons.  A  perticofair 
description  of  it,  illuKtrated  by  an  engraving,  may  b« 
seen  in  the  Ediuburgh  Mcdtcal and  Surgical  Jour tud^ 
No.  LXXVI.  p.  MJti. 

Though  the  operation  of  taking  up  the  sobciaviaa 
artery  at  the  point  where  it  emergea  frOos  bddni  Ch* 
anterior  scaleniis  muscle,  baa  now  been  vety.flt" 
quently  perfovied,  we  believe  only  two  lucoesilU 
cases  ere  upon  nenrd;  and  tbeae  awM  OMMMd  «f> 
on  by  Dr  Post  of  New  York  (see  Mini.  CAIr.  Trtm. 
Vol.  IX.)  ar.il  hy  Mr  Liston  of  Edinburj-h.  (See 
t'.dinb.  .Mca.  and  ^Si/rg".  Joutii.,  So.  LX1\  .)  Ia 
some  instances,  the  want  of  contrivances  calculated 
to  pass  the  ligature  under  the  deeply  seated  arte^, 
when  the  clavicle  was  much  raised  by  the  swelling, 
hea  preveoted  the  completteaef  tbeeiMtaiion ;  which 
ua^^eataDt  circumstance,  it  is  t*  b*  hspad^  will  never 
ba|ip«n  again ;  tlie  instrument  ceaMrnaiad^  inr  Mr 
Weiss  removfa^f  every  difficulty  of  thfa  Una.  Il 
should  also  be  a  maxim  amongst  surgeons  always  to 
recommend  the  operation  before  the  swelling  baa  at* 
tained  a  very  large  (.ize,  by  which  the  operation  ia  ren< 
dered  more  complicated,  and  the  chances  of  recovery 
seriously  lesiiened. 

In  America  the  arteria  innominata  has  been  lately 
tied  by  Dr  Mott  of  New  York,  and  in  Germany  by 
ProTesaor  Graeicof  Beriin.  The  prapeMi  woe  and* 
■eteral  years  ago  ia  thn  eomtiy,  W  was  never  pot 
in  execution ;  owing  to  the  common  belief  that  such 
an  operation  would  be  almost  necessarily  fatal  of  it« 
self,  eiilier  from  the  infiammation  likely  to  be  ezcit* 
ed  by  it  in  (he  neighbouring  important  organs ;  or 
from  the  danger  of  hemorrhage,  in  consequence  of 
the  adhesion  of  the  vessel  being  exposed  to  be  brokeo 
by  the  force  of  the  circuUtifla.  In  flw  ease  a|Wllb> 
ed  upon  by  Dr  Mott,  two  iaetsiooa  were  made,  one 
io  the  direction  oif  the  cJavide,  and  the  other  aloMr 
the  mutoid  maacia.  The  earotid  was  laid  bai^  and 
traced  towards  the'aabclavian,  which  was  fooiid  eo 
diseased,  that  the  only  alternative  left  w  as  to  tie  the 
arteria  innominata.  The  incisioitb  were  accordingly 
carried  more  deeply,  and  Ur  Mott  having  separated 
the  recurrent  and  phrenic  nerveai,  arrived  at  the  di* 
vision  of  the  artery,  and  with  a  curved  needle,  passed 
theiigAture  above  half  annch  fnm  thitpoiot.  The 


L  lyui^-Od  by  Google 


S  U  R  G  E  R  Y. 


woand  wt»  then  doted  with  a  auturc.  In  the  oper** 
tion,  a  branch  of  the  internal  mai.imary  anery,  and 
two  of  the  inferior  and  fupcrior  thyroid,  were  divid- 
ed, but  not  more  tlian  three  ounces  of  blood  were 
lost,  and  the  operation  wai  coupleled  in  about  an 
hour.  It  is  said,  that  the  patient  immediately  after 
it  fett  quite  well ;  hit  polae  was  £9 :  the  temperature 
of  the  right  arai  wm  nairljr  tbe  mne  as  that  of  the 

kft;  anil  the  btMthi«fw«iiiiidiitiifbed.  Until  tlie  ,    .    _^   , 

9U  imj  after  Ibe  opentioo,  he  continued  to  improve ;   left  aide,  raidiing  ao  far  upwards,  tliat  do  operation 


the  subject  of  aneurinn,  we  deem  it  right  to  notice  the 
iiiciuorable  case,  in  whi.  !i  >ir  Astley  CoO]icr  liwl  tlie 
aorta  itM.-lf.  lie  had  often  pUced  ligatures  round 
tlie  aorta  in  dogs,  and  found,  that  the  blood  wm 
readily  conveyed  by  tbe  anastomoses  into  their  poa- 
terior  extremities  (Med.  Ckir.  Tratu.  Vol.  II.  p. 
1  £8.)  The  case,  in  whicb  he  jadged  it  vtmniililK 
to  make  the  experiimt  oftyii^the  aorta  In  the  lin- 
manaobjaol;,  «w  one  of  inguinal  aneurism,  en 


the  Duppuration  went  on  favnurably,  t1ic  h'gatures 
come  away  without  accident,  and  the  puUe,  which,  at 
one  time,  had  risen  to  120,  was  reduced  by  vene- 
section to  its  natural  standard;  the  cough  was  disap- 
pearing, cicairiration  was  going  on  properly,  and  the 
swelling  Uimintshing.  He  was  now  in  high  tpiritaf 
Wd  BO  far  recovered,  that  he  walked  daily  iii  tbs 
faidan  of  tho  hoapitsL  All  oa  •  auddeiii  liomvir, 
•n  th«  t4lb  dtf  »  beiBorrliago  from  tbo  wound  tosic 

Saoo,  and  thoogb  it  waa  soon  stopped,  aad  little 
ood  was  lost,  H  recarred  twice  the  nest  twodayab 
dilficulty  i^f  'i:  i  athng cwp* «■» and  the  p«tknt  died 


on  the  "^i iiii  uiiy. 

L  [  ilisscction,  no  mark  of  inflaratnation  was 
traced  in  the  arch  of  the  aona,  the  orij^in  of  the  ar- 
teria  irniominata,  or  the  Jungs.  The  inner  coat  of 
the  erierie  innoninete  U  described  as  being  aoand, 
eaooth»  end  aoft,  but  the  parietes  of  the  iWHel  were 


was  practicable  wiihont  opening  the  peritonaeum; 
and,  at  length,  iiotu  ithi>undinj(f  the  trial  of  every 
nu  aiis  that  could  be  thought  of  to  check  the  diseai*, 
the  tumour  burst,  and  ihe  patient  was  on  the  brink, 
of  tlie  grave,  In  short,  he  waa  so  reduced  by  re- 
malcd  iMQiorrhagea,  that  his  feces  passed  involunta- 
nijr,  end  iBUnrdiete  deetfi  waa  only  prevent^  hy 
keeping  up  prenm  vpen  tbe  opening.  In  theae 
desperate  cirauiitinoea,  Sk  Astley  Cooper  made  a 
■mell  indaian  into  the  sac,  above  Poujuf  l^- m  it, 
and  introdncing  his  finger,  tried  if  it  wtrt  pracuciblc 
to  iwss  a  ligature  round  tlie  external  iliac  artery, 
witliin  the  c-ivity  ;  but  the  tiling  was  found  inipoe- 
1  ^  i-i,  instead  ot^  tlie  vessel,  "only  a  chat^  of 
broken  co.igula"  could  be  perceived.  At  tbe  moawnt 
of  withdrawing  the  finger,  two  stadanta  compieaaed 
the  aorta  against  tbe  nine«  and  the  inoMn  wee  then 
closed  witb  a  dent  ofW  It  wtt  now  detemlnnd 


•«  MA,  (het  it  wooM  ■eetoeljr  edndt  •  erow*qailL  epp}/  *  Ugelnie  to  the  aoru  itaelf.  An  inciaian. 
If  fe  to  he  regretted  that  Twloin  Intecwting  peril-    three  mdiea  in  length,  was  made  in  the  direction  of 


tbe  linea  alba,  but  slightly  cnrved  towards  the  left, 
80  that  the  navel,  which  was  in  the  centre  o£  it,  might 
be  avoided.  .After  the  linea  h  i  ■ i  had  been  di< 
vided,  a  small  aperture  wag  uuule  iu  the  peritonaeum, 
and  tlie  end  of  a.  finger  introdtifled.  This  opening 
was  now  enlarged  with  a  probe-pointed  bistoury  to 
nearly  the  same  extent  as  the  outer  wound.  Neither 
the  omentum  nor  tbe  hiteetinea  protrude<l ;  nod  da^ 
ring  the  progress  of  die  operation,  only  one  tnuill 
convolution  projected  beyond  tbe  wound.  With  his 
6nger-nail,  tlie  operator  now  scratched  through  the 
peritona'um  on  the  lell  jide  of  the  aorta,  and  then 
conducting  it  betw  een  the  noru  and  the  spine,  he 
again  penetratitl  ilic  peritoiiH-uni  on  the  I'ight  si<le  of 
tlie  aorta.  A  biunt  aneurism-needle,  anned  with  • 
single  ligature,  was  next  conveyed  under  that  veil 
ana  tied,  with  the  precaution  of  excluding  the  int 
tinea  froni  the  noose.  The  wound  was  then  dosed 
by  meena  of  the  quilled  entura  end  edhetive  plaster. 
Durbig  the  operation,  the  feoea  were  discharged  in- 
voluntarily, and  the  pulse  for  mi  hour  after  the  ope- 
ration was  Hi.  All  o|)i.ile  was  given,  and  the  ili- 
\  oltintarv  passage  of  feces  soon  ceasctl.  The  sensibi- 
lity of  ^e  right  leg  was  very  imperlcct.  In  tbe 
night,  the  patient  complained  of  heat  in  the  ab<lo> 
men ;  but  no  pain  was  felt  on  pressure  being  made 
apon  it ;  and  the  lower  extremities,  which  I 
cold  a  litde  while  efter  the  operetSeq* 
gaining  their  warmth,  though  the^  Mndbflitj 
very  indistinct.  At  six  o'clock,  the  following  morn- 
ing, the  wn-sibility  of  the  limb  sUli  continued  im- 
perfect ;  but,  at  eight  o'clock,  the  right  one  was 
warmer  than  the  left,  and  it*  sensibility  lieginning 

    ^  to  return.    At  noon,  the  temperature  of  the  right 

AMConcliuiantotheremarka  here  introdiioedtipoa  limb  wee  ninetv-fimr,  end  thet  of  tbe  left|  or  «jieurie« 


cuTars,  relating  to  the  state  of  the  tied  portioa  of  the 

artery,  are  omitted  in  the  history. 

A  similar  operation  was  performed  by  Graefc  at 
Berlin  un  the  5th  of  March  lii^ii.    The  patient  was 
hud  iu>on  his  back-,  with  his  head  hanging  down  over 
eae  nde  of  the  table.   A  lo^itudinal  incision  was 
made  neer  the  front  edge  of  the  nettoid  nuacle. 
down  to  the  itetnuai.  "ni*  eamtld  artery  wee  thne 
expoKecl,  and  Ite  eonne  fbHowed  to  die  point,  et 
n.  I,ir]  '•  unites  with  tlic  iuhclavian,  SO  as  to  form  the 
trunk  ot  the  arteria  innominatn.    When  the  latter 
vessel  had  been  distinctly  exposed,  a  ligature  was 
passed  round  it  with  a  beat  needle,  and  then  tied. 
No  alarming  symptoms  followed  the  opi  ration,  and 
the  l^ature  came  ewey  in  ebout  a  fortnight.  .Some 
lloM  afterwards,  howveetf  a'  coouderable  bleeding 
woee,  which  was  stopped  bt  eieina  of  cold  water 
end  pronure.   The  patient  then  coraplenied  of  p^ 
in  the  tumour,  and  as  a  fluctuatioiv  coald  be  piein« 
ly  felt,  Graefe  was  led  to  make  an  hclsion  into  tbe 
aneuriamal  sac.    A  large  (lULiniity  of  pus  and  gru- 
mous  blood  was  thus  disctmigcd,  and  matter  conti- 
nued to  be  discharged  da:ly  fi  om  this  opening,  while 
the  other  granulated  in  the  moat  favourable  manner. 
The  patient  became  feverish,  however,  spit  blood, 
and  ^ied  oa  the  68th  dey.  Upon  diafeetion,  tbe 
laaga  were  fiiand  diieaeed.  In  the  arteria  nuiead* 
nata,  a  clot  had  been  formed,  extending  froOB  the 
origin  of  the  vessel  to  the  place  where  the  Ifgetare 
had  been  applied.    When  an  injection  was  thrown 
into  the  aorta,  the  wax  comjilctcly  filled  the  arteries 
of  the  right  arm,  and  ri<;tit  side  ol  the  head,  proving 
that  the  circulation  in  these  paru  had  been  fully  re- 
1  by  means  of  the  anastomosing  vessels. 
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mal  one,  ei|flity»t£vea  aitd  a  half.  At  mght  o'clock 
the  second  njorniiuj  after  the  operation,  tbc  aneu- 
runul  Umb  «ppe«r«d  livid  and  cuhl,  more  pjuticu- 
luAy  round  tlie  aMtttiiai ;  but  the  right  leg  waa 
warn  t  ml  bctwMQ  one  and  two  o'clock  of  the  miM 
day.  after  a  great  deal  of  TOBtitin^,  involuntanr  dia- 
chiirge  of  tlie  urine  and  feces,  {Mun  m  the  aUaoBWa 

iuins,  cold  sweats,  <tc.  the  patient  died,  fn 
i  Nauiination  of  the  Innly,  not  tiu-  '.t/ast  iipix'.iranci'  of 
]>eriton;vi:l  iritiaimiKiUou  iv.i'«  I'ouiui,   fxcipt  at  tlie 
c.i^a'^  of  tlu-  wmuul  ;  Jiiul  t!it'  (HiU'i:Uim  a;ul  intcstwifs 
were  ot  their  iiatuial  cdlour.    The  li^atur«,  uhicit 
includoil  no  portiun  ot"  intestine  or  omentum,  was 
placed  round  the  aorta,  about  tliree  quarters  of  an 
nch  above  its  bifurcation.    WJien  the  vessel  wa* 
opoied,  a  dot,  of  mow  than  «d  indi  in  extant,  filled 
it  above  the  Ugatura;  tnd  bdow  the  UAiraation, 
"  an  ither  clot,  an  inch  in  extent,  occupied  the  rijg^t 
iliac  iirtery,  wJiilo  tlie  left  contained  a  third,  which 
extended  as  Cir  as  llic  auturism.     As  tlicrc  ■were  no 
appearances  ol    i:iH:iinin:il:(Hi    nt    I.'h'   vi-icira,  Sir 
Astley  CooiKT  rttcrs  llic  caii^o  of  diMtti  to  the  want 
a£  circulation  in  the  wieuriatual  limb,  whidi  never 
tccoyered  its  natural  hunt,  nor  any  degree  of  sensibi- 
litj,  tbovgh  the  right  limb  wa«  not  bindered  from 
dabtg  mti  and  ht  believes.  that»  i»  order  t»  have 
udf  dialice  of  nweaaa  in  a  aimilar  case,  the  lintore 
must  be  applied  beftm'the  aveUing  is  very  large. 
Here,  however,  souu'  doubts  may  be  entertained  con- 
cerning tliu  propriuty  and  necessity  of  such  an  opera- 
tion :  indeed,  e\clii:illiLMlcspi'rat(ciri-unistaiiCfh  of  the 
above  mentioned  patient,  tli'-re  arc  many  good  sur- 
geons, who  consider,  that  it  «  ou'ul  havi-  been  better 
to  liave  sufiered  him  to  meet  his  fate  in  tranquillity. 
Be  this  as  it  may,  tiie  caw  i«  bi||^1y  inlereatii^,  boUi 
in  a  phyaioloowal  and  a  aurgiod  Pouxt  of  neir,  at 
proving,  by  wMk  took  place  in  the  limb  of  the  aovtid 
aide,  that  wher«:  no  otfacr  unpediinanla  csiat»^  tbe 
circulation  will  continue  in  die  lawer  extrcmitiea, 
thougli  tlu'  nbdoroiiud  norta  be  suddenli/  tied,  or  ob- 
rtnu  tfil.    0 1)1  iterations  of  portions  of  this  vesst'l  by 
liisfa-L'  lirippeii  ^^riuluaily,  ■■iiul  iIiookIi  M-iLTa!  in- 
stances of  \hi6  kiud  upon  record,  aiso  prove  Uie  poe- 
'       aflaUt^of  the  continuance  of  the  circulation,  notwith- 
ttanding  the  obstruction,  they  do  not  inform  us,  what 
WMlU  pe  tlie  result  of  a  stoppage  suddenly  made  to 
tbe  cooraeof  tbe  bl«od,  thnugb  aueb  a  veasel  aa  (be 
aorta.  The  partienlan  to  be  gatbefcd  Aom  tbe  pre* 
ceding  case,  respecting  the  effects  of  this  kind  of 
chanf^e,  cannot  tail  to  interest  the  studious  observer 
of  tlic  phenomena  of  the  animal  economy, 
or  Varicose     I'uliuwwg  tiie  subjects  in  the  order  in  which 
Vdaib       they  are  arranged  in  the  Article,  in  the  Encifcto' 
podia,  wc  next  tiud  that  of  varicoee  veins ;  a  diseaac 
aooietimes  ver^  annoying  and  tlitficult  to  cure.  Tbe 
pBMtke  of  Xyvut  veina  for  tbe  cow  of  vaaioea  waa 
irell  knowii  to  nire  and  Dionia,  who  have  comctlf 
dwcribed  the  operation  of  tying  and  dividing  tm 
tain  between  tbe  two  ligatures.   In  modem  tugoea, 
8b  Evninl  Hame  baaxdibad  UBDjr  caeei  of  varioqtft 


veins  of  the  lep  5  wne  nf  them  .iccompaiu'ed  with 
te<lio\is  nlit-rs,  •»hicli,  after  the  vena  snpiiciia  innjor 
ha<l  been  tied,  where  it  passes  over  tbe  inside  of  the 
knee,  were  readily  healed,  and  die  dilatations  of  the 
veins  relieved.   There  cannot  be  a  doubt  tbat  audi 
practice  frequently  succeeded ;  but  it  iaqidte  aa 
tain  thai  it  bad  awny  AibwMb  AaMN!gat  oAere 
an  tnflamnntMn  of  tbe  tied  vem  haa  been  ebaerved^ 
cxt(  n<linpvcn,'far  iutheves-Tl.and  succeetletl  by  great 
coii>titutinna!  ciisorder,  symptoms  very  analogous  to 
ttio<e  of  typhus  fever  anci  rfi]  id  d   dilution.  In  some 
of  these  cases,  previously  to  ilit-ir  teriainatioD,  ab> 
scesses  form  in  tlie  direction  of  tlic  veasel  below  or 
abnve  the  ligature ;  wliile,  in  other  examples,  such 
collections  of  matter  are  not  observed.*    In  shor^ 
the  dangers  arising  from  an  infiaaaaataon  of  tbe  ii»> 
tenud  coat  of  tbe  vffint  fiam  the  noet  Mfioiia  ol|fa» 
tkm  ts  tbe  old  manner  tt  operating  for  tbe  cure  of 
varices.    The  oooaaional  lubseoucnt  attack  of  this 
mcmt)ratu'  by  inflammation,  followed  by  a  fever  of 
.n  very  .scrums  nature,  rendered  several  judicious  sur- 
gcon^i  <loulitfiil  of  the  propriety  of  continuing  the 
practice.    Certain  reflections,  however,  induced  Mr 
Brodic  to  suspect,  that  the  same  ill  effects  would  not 
follow  a  similar  operation  upon  the  branches  tboa* 
Klves.    He  remarks,  tbat  *•  where  the  whole  of  the 
veina  of  the  kg  «c  in  a  state  of  morUd  ^m"*-*^— 
and  tbe  diitreaa  pndnced  by  the  diaeaae  ia  not  ra. 
ferred  to  any  particular  pert,  there  seem  to  be  no 
reasonable  expectations  of  beneiit,  except  from  tbe 
uniform  pressure  of  a  well-applied  bandage.  But, 
n  it  unfreqnently,  we  find  an  ulcer  which  is  irritable 
and  (littlciilt  to  heal,  on  accour.t  of  its  connection  with 
tome  vahco!»e  vessels;  or,  Mitliout  being  accom- 
panied by  an  ulcer,  there  is  a  varix  in  one  part  of 
the  1^,  pawfiil,  and  perhaps  liable  to  bleed*  wbik 
tbe  vena  in  other  parte  are  nearly  in  a  aatuiel  atate. 
or,  at  m  tela,  era  not  tbe  source  of  particukr  un- 
easinesA.  Insoroeof  tfaeaeea«ca  (says  this  gentleman), 
I  formerly  ii  pltr  1  the  cuu.slit  potish,  so  as  to  make 
a  sloii/^h  ui  tiif  hkin  and  veins  beueittiii  it;  but  I 
found  tile  relief,  wliiili  the  |iatient  experienced  from 
the  CLire  of  the  vanx,  afforded  but  an  inadeqoBte 
conipeiiAHtion  for  the  pain  to  which  he  was  aaht- 
jectod  by  the  we  .of  tlM  canatit^  and  tbe  iaoga> 
venienoe  tswxtg  Snok  tb0  tediona-hednig  of  the 
uJcet#  Acu 

"In  other  oaaca,  I  made  an'bicnimwitba  aoalpd 

through  the  varix,  and  the  skin  over  it  This  de- 
stroyed ilie  varix  as  completely  m  it  wa*  deiitroyed 
by  the  caustic;  and  1  found  it  to  be  preferable  to  tlie 
une  ui  tlu>  caustic,  as  the  operation  occasioned  ie« 
pain,  and  in  con-icqucnce  of  there  being  no  loss  of 
aubstance,  tbe  womul  waadcatriaedinamuch  shorter 
l|Mce  of  time."  Mr  Brodie  owphljcd  this  method 
with  advaotpge  in  wrerBl  inatencea;  bat  be  afiae« 
wvda  improved  and  ahnplified  it  ae  fliQowa:  « It 
if  evident  (aayt  he)  that  the  extensive  division  of  the 
akin  over  a  varix  can  be  attended  with  no  advantage. 
On  tbe  oootwy,  thm  miiet  be  a  diaadvenlag*  in 


•  See  Travcrs  On  Woundt  and  Ligaturu  of  FeiHt,  Surgical  E%iny$,  Part  I. ;  Oldknow,  in  Kiin,  Mtd. 
md  Sitrf,  Jpfir.  Vol.  V. ;  R.  Carnicbaelr  in  Trtm$aaitt>u  ^'  the  Kme^t  and  (ifutn's  OUIae  itf  Phitiimiu. 
Vol.  II. 
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Of  Aitiptit;. 


«s  a  certain  time  will  neoMnrily  be  required  Sue  tib» 
OOiitziMtioD  Uie  «ktenul  wound.  The  improw* 
mnt  coneuto  in  tbU:  the  varicose  ve&scU  are  com- 
p1etd7<dtviiddl»  vUle  the  akin  over  than  it  pi«aciv- 
ed  entire,  wMt  thecmepticin  of  •  modttfute  uunetwe, 
whidi  is  ni?cc-<s;iry  for  the  introduction  of  tfie  instru- 
ment, witli  which  tiie  indgion  oftlie  veins  isefTectwL" 
For  tlii*  oiM-TKtioii,  Mr  ISiuilie  has  j;i-nerally  em- 
ployed a  nftrro*  nharp-poiiit^sti  bi-.iDury,  slightly 
curved,  with  its  cutting  edge  on  tlu-  couvcx  side. 
Hdvillf  MCartMoed  the  precise  situation  of  the  vein, 
or  diUMr  of  veins,  from  which  tlie  distress  of  the 
MtiMA  appoKM  principaUy  to  ariw,  he  introduoei 
tte  |Mint  of  dw  mttonrj  thrnigli  tlw  iktn,  on  on* 
■idc  of  the  verix,  and  p«8sef  it  on  betmea  tlio  tkia 
xnd  the  vein,  with  one  of  the  flat  surfSioet  tamed 
f  ru  .ir  ls  and  the  other  backwards,  until  it  readies 
tiie  opjjositc  side.  He  then  turns  tho  cutting  edge 
of  the  bistoiirv  backwarda,  und  in  withihiiwing  the 
instrument  tite  division  of  the  vurix  ia  L':rc'ciei.l,  The 
patient  is  to  be  kept  quiet  in  bed  fur  four  ur  five 
dajeiifter  the  operation,  and  the  bandnge  and  otlier 
duntiiwt  xwnoved  with  the  utmost  care  and  ffentle* 
neuTln  none  <rf'tlie  cuei  in  wlucii  Mr  Biooie  had 
epented  «t  the  tinw,  when  he  publiihed  in  aocount 
of  the  pi.iii,  had  the  operation  been  followed  by  in- 
flammation of  the  coaU  of.the  divided  veins.  The 
exuiiipli-?;,  tor  which  the  iiii  thfxl  is  coiisidt-rfd  by  him 
advinable,  arc  not  tliose  in  which  the  vcim  of  tile 
leg  gepcrnlly  arc  varicuje,  or  in  wliicli  tlic  jiiticnt 
has  Tittle  or  no  inconvenience  from  the  complaint ; 
but  those  in  which  there  is  considerable  pain  referred 
toamitiadtf  wiz ;  or  in<wbich  hmorrluuw  ia  liable 
to  tdte  pkc*  fhm  the  giving  way  of  thodtkled 
•eb;  or  in  whididiejroocaauin  en  irritable  «ndob«ti- 
nate  varicose  nicer.  (Med.  Chir.  Trant.  Vol.  VII.) 
Mativ  u.sL-fiil  additions  niiglil  lie  made  to  what 
ttati-d    concerning  amputation,  in  the  former 


is 

Article  ;  but  we  i    'ine  our  remarks  to  a  few  of 

the  mo«t  interesting  things,  on  whidi  the  genius  and 
Indnstry  of  modern  surgeons  have  been  beneficially 
eKOrted  in  thia  part  of  practice.  Every  person  accus- 
toBwdto  M0  mvch  of  anngarjr  know^  vury  well,  that 
itia  fircqmrndy  nnatiar  efgraater  difficulty  to  under* 
aland  preeitely  when  amputation  ought,  or  ought 
not  to  be  performed,  than  how  the  operation  i»  to  be 
done  ;  and  certainly  a  more  important  question,  with 
reference  to  the  patient's  sjifety,  and  hi«  future  crip- 
pied  or  unmutilatcd  condition,  cjinnot  be  imagined. 

Compound  fractures  of  the  Uii^di  from  j;unshot  vio- 
lence are  injuries,  in  which  the  prompt  ptrforraance 
of  amputation  is  frequently  Uic  only  chance  of  pre- 
serving life.  However,  in  theae  «Munpl«a,  the  ur- 
gency  for  the  operation  varies.  AoconUngtoSduaue* 
kcr,  all  gunshot  fractures  of  the  middle  and  up- 
per part  of  the  femur  are  attended  with  very  g^nt 
danger.  But,  says  he,  if  the  fractvin-  be  situated  at 
the  lowest  part  of  the  bone,  the  risk  is  consiiderably 
leas,  the  muscles  here  not  being  so  puwcrtul.  In 
auch  a  ease,  therefore,  amputation  should  not  be  per- 
Amnod  before  every  other  means  has  been  fairly 
tried  j  iod  wy  finqnamly  ha  treated  IracUires  of 


this  kind  with  succew,  though  the  limb  sometimes 
continued  stiff.    Of  coone,  theae  remarks  imply* 
tli.it,  in  addition  to  the  mere  ao1ution«f  continni- 
^  in  the  bona^  ihn  aoft  parte  arenot  extenslrely  eon- 
taaed  and  lacerated,  nor  the  booe  ver)-  much  snuuih- 
cd ;  t  ircuiii^;  iMi.  (.•■>  v^liicli,  xs  far  as  ciir  experience 
m  military  iur^ciy  cxt'-  ii(l>,  Would  forvii  it  ju^t  rea- 
son a;;,i.i(»t  uuy  attempt  to  -avc  t'lc  lii:ib  ;  n<  t!ii'  do 
iiiy  uuuld  neither  be  attended  v\  itii  ~iicccas,  nor  leave 
a  second  opportunity  of  ampul, :t.i;;,r  with  an  equal 
chance  of  rescuing  the  patient  from  danger.  When 
the  bone  wa»  conipk-tcly  fracturctl,  or  splintered  by 
a  ball  at  ita  middle*  or  above  tliat  point,  Schmuekcr, 
very  judicioiuly*  never  waited  for  the  bad  aytnp- 
loaiB  to  coiununcej  but  amputated  before  they  had 
had  time  to  originate;  and,  when  tiic  optraiioa  was 
diiiic  cirly  i  n  uij^^h,  most  o;  his  p.-itients  uri-c  sai  ctL 
On  liie  loijli.iry,  when  tlic  operation  Ijad  bteu  tle- 
laycd  some  davs.  ain!  inHamm.ition,  swelling,  and 
fever  bad  ouiuc  on,  the  issue  wns  much  less  forta- 
iuiU>.    The  oorrectneas  of  the  opinion  of  this  expe* 
rieuted  aui;geon  is  confirmed  by  the  valuable  teati* 
mony  of  our  aran'  surgeons,  who  liud  opportuniUo^ 
in  the  oourae  of  the  Jate  viax,  of  seeing  many  of  Aoae 
aevcre  gunshot  Injuries  of  the  thigii.    In  particolar, 
the  following  observations  upon  the  jjoint  under 
consideration,  delivered  by  .^Ir  Gut'irie  in  liis  Trea- 
tise  on  Uunt/wl  ll'oundu,  are  ctititled  to  tlie  greatest 
Bttcntion.    "  The  danger  and  difficulty  of  cure,  at- 
tciiilant  on  fractures  of  the  I"  i  lur  ffma  gunshot 
wounds,"  sa^'8  he,  "  depend  much  on  the  purt  of 
the  bone  injured,  and.  in  the  consideration  of 
these  circumstance**  it  will  be  utefol  to  divide  it  in- 
to five  porta.   Of  these*  the  head  and  tMcIt,  indud^ 
ed  in  tiic  capsular  Uguaun^'aiuy  be  considered  the 
first ;  the  body  of  the  bone,  which  may  be  divided 
iiito  tlii  t  c  p;:r-  i. ;  ;i  ul  the  i>!i  ingy  portion  "f  tfic  lower 
er.d  of  the  IjiJiic',  I'xlenur  U>  the  Ca;>«-;:Iar  liji^amcnt, 
I'orann^'  the  l'lt..'i  part.    Of  tiieii',  "Jk'  fractures  of 
the  (ifsl  kind  are,  I  believe,  always  ullmiately  fat<d, 
although  life  may  be  prolonged  for  some  time.  The 
upper  tliird  of  the  body  of  the  b<me,  if  badly  frac- 
tured, generally  c;iuses  death  at  the  end  of  six  or  eight 
weeka  of  acute  aulTeriiig.*  I  liave  ceen  few  escape,  and 
then  not  widi  an  usefufUmb*  that  hwi  been  badly  fne. 
tured  in  the  middle  part    FractuK  ^  .  t'tSeloxveror 
fifth  division  are  in  the  next  dcgn  e  i:  uigercus,  as 
they  gencrLlly  uu  j.f  tlic  jmit;  and  the  ienst  dan- 
gerous arc  t'ractures  of  ilie  lower  third  of  the  Iwdy 
of  the  bone."  Willi  respect  oven  to  these,  .Mr  Guth- 
rie also  admits,  that,  when  there  is  much  shattered 
bone,  the  danger  is  great;  so  Uiat  a  tliigh  fracturcil 
by  gunshot,  even  without  particular  injury  of  the 
aofl  part%  ia  one  of  the  moat  dangeroiu  kinds  of 
wonnda  that  ever  occur 

The  very  important  maxfm  in  military  surgery  is 
now  conipli  ti'ly  settled  hy  the  i;onL-i'..l  .issent  of  every 
experienced  ai'i'.iy  Mirgt^ai,  namely,  l)i:it,  when  9  limb 
ia  so  injured  as  to  Lnvc  no  r,;tL<ii;  il  ehj.iice  of  ulti- 
mately preserving  it,  amput^ition  should  be  perfonn- 
cd  witlunit  dehiy,  before  inflammation,  fever,  und 
other  bad  aymptoms  originate.    Ths  nde  parti- 
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•  None  of  the  oases  of  this  kind  which  fell  under  oar  own  observation  lasted  so  long. 
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of  the  fimuriiboifaapMiiedii  raqoidqgtlwopam- 

tion. 

Another  kind  of  injury,  urgently  demanding  the 
jtnmetliate  pfrfurmance  of  amputation,  ia  that  in 
wliicli  a  considerable  portion  of  the  w  hole  thickness 
of  a  limb  tua  betn  carried  away  by  a  cannon-ball  or 
bomb.  Tbe  necessity  ui'  thi»  practice  was  inculcated 
by  M.  Faure  himiclf,  in  former  daya  one  of  tbe  chief 
opponents  of  operating  in  the  early  atage'of  gombet 
injuriea  ;  and  it  is  strongly  insisted  upon  in  the  V»- 
Iii.thlc  writings  of  Schmucker,  Lorrey,  &e. 

^V^)en  a  b<Mly,  propelled  by  the  explosion  of  gun- 
jxjwder,  strikes  a  limb  ^o  as  to  smash  th«  iKMies,  and 
violently  contuse,  Incerate,  and  deeply  tear  away  the 
aoft  parts,  amputation  ought  not  to  be  deUyed.  If 
the  operation  be  put  oC^all  die  injured  parU  will 
■oon  be  attacked  with  gangrene,  and  the  constitu- 
tion be  to  genmOy  and  severely  disordered,  that  a 
aeeond  apporUni^  of  removing  the  limb  will  hard- 
ly bt  afloraed.  It  T«  but  Justice  to  the  memory  of 
Mr  Faure  to  mention,  thjit  this  was  a  kind  of  case, 
whic  h  he  pnrtieulnrly  pointed  out,  BS  requiring  the 
operation  willioiit  the  least  tielay- 

If  a  similar  body  were  to  carry  nwsy  great  mass 
of  the  soft  parts,  and  the  principal  ves.»els  of  n  hmb, 
without  firacturing  the  bone,  immediate  ampuution 
ia  pNfWr.  Mr  Guthrie  also  Uys  it  down  as  a  rule, 
to  o|ieraite  without  loaa  of  time,  when  the  erteryand 
▼elD  on  the  huide  of  Ae  diigh  ate  favored,  even 
though  there  should  be  no  fiicture.  This  f^vntle- 
raan  likewise  approves  of  tJte  same  practice,  when  • 
wound  of  the  femoral  aittvy  aiooonifaniea  •  freetnie 
of  the  thiirh-bone. 

Another  e.-isc,  deuiatuling  tlie  immedlAte  perform- 
ance of  amputation,  i«  where  a  grape  shot  hoA  struck 
tiie  thick  part  of  a  limb,  broken  the  bone,  divided 
and  torn  the  musctos,  and  destroyed  tbe  principal 
nerre^  irfthout  interfering,  howeTer,  with  the  mam 
nrterjt  Mr  Guthrie  aam^  that  if  a  cannon-shot 
strike  die  badt  part  of  the  Uiigh,  and  carry  away 
tli«  muscular  part  liehind,  and  witli  it  the  sciatic 
nerve,  auipuUiticjn  is  necessary,  even  though  the 
bone  be  unhiirt-  In  this  case,  he  would  not  make 
a  circular  uici»ion,  but  save  a  flap  from  the  fore  part, 
or  sides,  to  cover  the  bone. 

If  a  qient  cannon-ball,  or  one  that  has  been  re- 
flected, diould  strike  a  limb  obiiquely,  without  pro- 
ducing a  soUition  of  continuity  in  the  dun,  as  often 
happens,  tlu-  parte  whidi  tetitt  its  aetioDt  encb  ae 
the  bones,  muscles,  tendons,  aponeuroses,  and  res- 
s?ls,  may  be  crushed  and  lacerated.  Here,  if  the 
buiiLi  «liould  (eel  through  the  soft  parts  as  if  they 
were  smaslicd,  and  a  kuid  of  fluctuatlfiiT  indicate  the 
rupture  of  ilie  large  vessels,  amputation  should  take 
place  without  delay.  The  real  state  of  the  parts  un- 
der die  skin,  however,  should  first  be  examined  by 
neana  of  an  incision,  which,  when  tlie  principal  vca* 
ads  and  die  benea  have  escaped  injury,  will  be  of  ic> 
self  adequate  to  ajford  rdlef,  by  letting  out  tfaelaise 
quantity  of  extrsvaaated  blood  generally  found  ut 
Widi  cases  under  the  integuments. 

When  the  articular  heads  of  the  bones  are  mucii 
broken,  especially  those  which  lonn  llie  joints  of  the 
hnee  or  loot,  and  the  ligament*  are  lacerated,  imme- 
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MWMtatlon  te  the  right  practise.   Fractures  of 

latefla,  witlm* 


the  patella,  witliout  injury  of  the  other  bones,  will 
sometimes  admit  of  dt-ky-  £veu  extensive  sword 
woiindt  of  the  elbow  joint  are  allei^ed  by  BaMm 
Liirrey  to  demand  immediate  amputation. 

The  common  doctrine  in  the  treatment  of  mortifi- 
cation baa  always  been,  not  to  attempt  ampuution 
onli  the  Moppage  of  the  diaosdcr  is  denoted  by  the 
appemnoe  Urn  red  line  en  the  maigin  of  the  Inrt^ 
ikHk  Howercr,  tbe  observaitione  of  Bmn  Lamjr 
tCBdtnpiive  that  this  maxim,  if  acted  upon  in  cases 
of  nortafication  flrom  gimshot  wounds  and  external 
mjuries,  «  ul  l  'u-  ]ir(xUictive  of  the  worst  conse- 
quenoes,  aiui  ituve  the  patient  liardly  a  pMsibilitv  of 
recovery.  On  the  contrary,  he  strongly  urges  t!ic 
sijeedy  perfon^^ce  of  the  operation,  ev«i  Uwugh 
the  mortification  be  yet  in  a  spreading  state.  It  was 
formerly  imagined  that  the  stump  would  always  be 
atucked  wiili  gaqgtcne,  if  amputatien  were  done 
under  these  circumstaness :  but  aaodsni  fiperieBei 
eonlvedietsthis  opinion,  and  aome  obaervstions,  made 
by  Mr  Lawrence  on  this  point,  wll!  be  found  to  cor- 
roborate the  view  of  the  subject  given  by  Larrey. 
(Med.  Ckir.  T'ans.  V.,l  X^i.) 

The  establishment  of  the  propriety  of  the  tev&m 
operation  of  amputation  at  the  hip-joint;  the  deter* 
aiiaation  of  tbe  circumstances  under  which  this  at» 
tempt  to  save  the  patient  should  be  made  ;  and  the 
aetUement  of  tbe  best  matmer  of  pirfiimiing  tbe  ofi^ 
lation,  are  also  some  of  the  nsoAu  results  of  tlie 
tentien  and  seal,  with  wliidi  die  pactice  of  surgery 
has  been  eultivatad  in  modem  times.    As  there  are 
unq\H'stionably  some  des<riptionB  of  injury  where 
life  must  inevitably  \>e  lost  if  this  proceeding  be  re- 
jectexl,  and  experience  proves  that  it  Mimctimes  an- 
suKTS,  an  important  consideration  is.  What  cases 
are  most  proper  for  it  ?     Here  we  fully  agr«e 
with  Dr  Thomson,  U>at  the  examples  in  which  it  it 
particularly  catkd  for,  and  where  no  d«^y  should 
be  suBeroi,  are  those  in  whidi  the  head  or  oedt  of 
the  thigh-bone  baa  been  ftacture<)  by  .<  ninshet-hall, 
grape-shot,  or  small  piece  of  slu  ll.    I.arrcy  thiaka 
tl>e  operation  proper  where  the  thigli  Im  b««a  shot 
off  high  up,  <jr  V.  ■])  1-  the  lemur  and  soft  parts  near 
ttie  hip  liave  \Mrn  liroken  and  extenfiively  l.ice rated 
by  a  cannon-ball  or  siieil.  Under  iuch  cireunistaoces^ 
however,  tbe  operation,  though  pcrhapK  the  only 
chance,  must  ahnost  always  (ail,  because  injuries  of 
this  description  oecsaion  a  shock  to  tbe  oonatitutiaB* 
of  which  tbe  patient  moady  einka  ehbcr  hamsdlste. 
ly  or  in  a  few  hours.  There  liav«  now  been  at  least 
three  saceessful  ampuUtions  at  the  hip-juint ;  the 
first  was  done  by  I.arrcy,  tlie  second  by  .V|r  llr  ii- 
rigff,  and  the  third  by  Mr  Gutlirie.  All  the  exampka 
were  gunshot  iiijuries,  the  only  c<)H'i,  we  believe,  in 
which  tlie  operation  is  ever  justihabie.    For  furthn 
observations  on  this  subject,  the  reader  may  consult 
Cooper's  Dictionary  afSarffBiy,  where  will  be  found 
•  de»cription  of  the  Tlriona  medlods  of  operating, 
and  •  detail  of  the  naaona  for  or  against  all  die  di£- 
fbrsnt  modes  whtdi  have  been  propooed. 

Amputations,  in  general,  have  been  of  late  years 
much  improve  d  by  the  rejection  of  the  large  clum»v 
ligaluri-s,  w  hii  h  w  ere  forjnerly  use<i ;  whereby  con- 
siderable irritation  was  kept  up,  union  by  the  first 
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Surgery,  intention  natitrialSf  pnvcnted,  ihe  fonnatioa  of 
' '  -      large  tbaetmm  ifMowled,  and  secondaiy  Imiior* 
rfai^  radend  nmch  tamee  (requmt,  tbtot  «t  the 

present  time.  Mr  Lawmice  mlopt^  the  pliin  of 
tj-iog  the  vesscli  with  tine  silk  liinuun-i,  niul  cut- 
tinn  off  the  L'liils  ns  riose  to  the  knot  us  is  ct)nsi*tcnt 
with  itH  security.  Thus  the  extraneous  matter  in 
tJic  wound  is  reduced  to  the  iiisij.'rii(ieant  quantity, 
witicil  fomn  the  iwo»t  actually  .surrounding  the  ves. 
ad,  and  the  knot  by  which  tlut  noow  is  ftatened. 
Of  the  silk  which  he  conunoDly  cnml^iL  a  poirtiaB« 
taScient  to  tie  a  large  aateiy,  wluii  m  ends  ere 
cut  «lt  vdgba  betucea  A  and  i^  of  a  fm'in  ;  a  <ii. 
mflar  portion  of  the  thidknt  kind  v  i  igh.-;     of  « 

grain,  and  of  the  tiendereist 

Mr  Lnwrence  observes,  that  the  kind  of  silk  twist, 
wliich  ii  cuuimonly  known  in  the  shojiK  hv  llie  name 
o(°  dentiaU' siik,  and  whicli  i«  uaed  hi  uinking  fishing 
lines,  is  the  strongest  material,  in  proportion  to  its 
we,  and,  therefore,  the  best  calculated  for  the  pur- 
pose, whith  requires  cun^idcrable  force  in  drawing 
Ihe  thicad  tight  enon^  to  divide  the  fibrous  end  in- 
tannl  coils  of  the  eirteriet.  This  twist  is  mdercd 
Wrjr  hard  and  stiff  by  means  of  gum,  which  inny  be 
removed  by  boiling  it  in  soap  and  water  ;  but  the 
twiit  then  loses  a  purt  of  its  stri-ngtli.     'J  he  >loutest 
twist  which  Lawrence  u»c&  U  a  very  smnll  thread. 
Compered   with   ligatures  made  of  inkle.  The 
quantity  of  such  a  thread  necessary  for  the  noose 
and  knot  on  the  iliac  artciy  wejglis  ^  of  a  grain  ; 
Of  ,  if  the  gum  has  been  removed,  eoout  Jg.  This 
fentkOMO'a  experience  fully  proves,  dlat  there 
»  no  dancer  or  these  Ugatnrea  cottiog  eomplete. 
ly  through  the  vemel,  as  certain  snrgcons  have 
appreheiuU-il.    Some  abjections  h.ive  been  urprd 
against  tlie  pr.ictite,  on  the  ground  of  its  giving 
nse  occaaioHiiUy  to  httie  festerinj^'s,  nnd  even  to 
ill-looking  ubi-cesses  ;   but,  it  is  justly  remarked 
by  Mr  Lawreut-e,   in  reply  to  these  objections, 
that  as  they  are  nut  accompanied   by  anj  de> 
td^pitimi  of  the  materials,  or  ^iisc  i^f  the  ligature^ 
nor  by  any  details  of  the  unfiivoutable  caaea^  m 
«Hiaot  iudge  whether  the  events  alluded  to  see  to 
be  attributed  to  the  method  itself,  or  to  the  way  in 
which  it  was  executed.  C/iir.  Tram.  VoL 

VI.)  Jn  n  paper  of  later  dnte,  he  says,  his  furtlier 
experience  has  Luufirtued  the  usefulness  of  the  me- 
thod ;  that,  by  diminishing  irritntion  and  inflanuna- 
tion«  and  simplifying  the  process  of  dressing,  it  very 
„  materially  promoter  the  comfort  of  die  patient  and 
the  eoDVOuence  of  the  soigcon ;  while  it  has  not  pro- 
dueed  ill  oonsequences^  or  any  unpleaasnt  eHect  m 
the  CUM  which  have  come  under  his  own  observ*- 
tioQ.  *  The  small  Icnoti  of  silk  generally  separate 
early,  and  come  aw.iy  with  the  discharge;  where 
the  integuments  have  united  by  the  first  intention, 
the  ligatures  often  come  out  riither  later  Mith 
very  trifling  suppuration,  and,  in  some  instances, 
they  ranaSi  oakthr  bi  the  part  (Oa  eit.  Vd. 
Vlll.) 

or  SnUic.^  In  relation  to  syphilis,  the  jadidedaaDd  fanpartiBl 
investigations  of  modem  mrgeoas  haw  succeeded 
In  dispelling  a  considarabte  ntunber  of  ei'wmeuiie 

doctrines  formerly  entertained  rc<;pe(?ting  this  intri- 
eade  and  perplexitig  diseaw.    Amongst  other  things, 

Mr  Hunter  mculcated,  that  "  Mnit  venetaal  matter. 


when  taken  into  the  constitution,  produces  an  irrita- 
tion, which  is  cspsbleof  being  contmued,  independent 
of  the  oontimianoe  of  absorption,  and  the  eonstitntion 

has  no  power  of  relief ;  therefore,  a  lues  venerea  con- 
tinues to  increase."  The  same  criterion  was  proposed 
by  Mr  Abwnethv,  wlin  states,  that  llle  "constitutionnl 
symptom*  oi'the  venereal  diseaje  are  generally  pro- 
gressive, and  never  disappear,  unless  medicine  be 
employed."    And,  notwithstanding  some  dissent 
may  b«  traced  in  bod)  fliM  and  recent  writers,  from 
the  belief  that  mercury  was  absolutely  essential  to 
the  cure  of  syphilis,  and  an  opposite  conclusion 
nig^  easily  have  been  made  from  a  review  of  the 
whole  histtny  of  the  subject,  including  the  practice 
offi  rnier  and  present  limes  ;  still  the  contrary  hypo- 
thesis was  what  w  as  always  tauglil  in  all  the  great  me- 
dical schools  of  tllis  country,  even  till  w  ithiii  tlie  Inst 
few  yearii.    But  this  mistaken  notion  no  longer  pre- 
vails :  and  no  facts  are  more  completely  established, 
than  that  mercury,  however  useful  it  may  frequent* 
ly  be  in  the  treatment  of  this  disease,  is  not  abto> 
Iptely  necessary  for  the  cure  either  of  the  primary 
or  secondary  symptoms ;  sod  that  the  disease,  so  fiir 
from  always  erowing  worsi^  Uldeas  mercury  be  ad- 
ministercil,  ultimately  gets  well  of  itself,  without  the 
aid  oi'this  or  any  other  ine<licine.     if  iuiy  iii;in  yet 
doubt  the  general  truth  of  this  statcnieiit,  let  hira 
impartially  consider  the  many  fact*  anil  argunientJi 
brought  iurward  in  proof  of  it,  in  tlie  writings  of 
Dr  FerguKson,   Dr  Hennen,  Dr  'Hioimson,  Mr 
fioiie,  Mr  Guthrie,  Mr  Bacot.  and  others.    In  shor^ 
if  there  be  sudi  a  sceptic  wnr  living  in  this  coutw 
try,  let  him  pemae  ue  ictainc  maide  by  the  sur- 
geons of  the  whde  British  army  t  let  hhn  consider 
the  e\iilence  of  the  surgeons  (if  other  countries, 
e.«pcC!,iJly  that  of  C'u.Uerier,  wiio  annually  dinion- 
strates  to  his  class  of  pupils  the  cure  ot'  venere.d 
ulcers  without  mercury ;  ai>d  tiw  astiinony  and 
prscticr  of  the  (ierman  surgeons,  who  were  attach* 
ed,  during  the  war,  to  regiments  of  their  country* 
men  in  the  British  service.    The  fact  is,  thcfcfiire^ 
indisputable,  that  the  venereal  disease  in  all  its  otb 
dinary  and  diversifcd  forms,  is  capable  of  a  sponta. 
neous  cure ;  and,  consequently,  that  the  question, 
whether  a  disease  is  syphilitic  or  not,  can  never  be 
determined  by  the  t  iri  innstancc  of  the  compi.iint 
yielding,  and  being  ]>ernianfMtly  cured,  without  tlie 
aid  of  mercury.    Yet,  as  Mr  Uose  lias  observed,  the 
supposition  that  syphilis  did  not  admit  of  a  natural 
cure,  and  tluit  mercury  was  the  only  remedy  that 
had  the  power  of  destroying  its  virus,  was«f  lata 
ao  much  relied  upon,  that,  where  a  disease  had  been 
cured  without  the  use  of  thatmedictii^  and  did  not 
afterwards  refnmy— ^ch  fliet  alone,  ^Atatever  might 
have  been  the  symjitoms,  was  regarded  as  sufficient 
proof,  tliat  it  was  not  a  case  of  syjjtulis.    And,  as 
the  Mme  writer  \ery  judiciously  remarks,  the  refu- 
tation of  these  notions  is  of  considerable  importance, 
"  nut  So  much  in  refer(.«nce  to  the  treatment  of 
syphilis,   under  common   circumstances  (for  the 
atnkingly  good  effects  of  mercury  will  probably  not 
MDder  it  advisable,  in  general,  to  give  up  the  nse  of 
that  reniedy'7<astodiedumgeitwDlprMhNeinour 
views  of  the  diagnosis  of  the  disease.    The  distinc- 
tion, which  has  engaged  sudi  a  share  of  attention  of 
late  yaaia,  and  whidt  is  evideotly  a»  important  1m* 
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SaigeTj.  jvphili^  nnd  nyphSoitl  Jt>easc»,  has  been  ivaHe 

^v^^  to  clrj/ci).'!  ■  '>  mucli  un  tile  former  adminn'p  i>t'  no 
cure,  except  by  mfmiry,  that,  if  this  principle 
iihuuld  be  found  i  )  hv  erroneous,  the  difficulties 
which  have  Attended  it  wiil  be  in  a  grest  measure 
expbined.   (Med.  Chh.  Tranu  Vol.  VIII.) 

Dr  Fcrgiisson  assures  U5  tfiat,  in  ParUmfl,  the 
<T!sea<«e,  in  ita  primary  state  nmon^  the  natiVM,  if 
o:r.  b'e  without  mercury,  by  simple  topical  trcaU 
meiit ;  that  the  aiitisyphilitic  woods,  combined  with 
sudorifics,  are  an  adcfjuatc  remedy  for  constitutional 
Hymptoms  ;  and  that  the  virulence  of  the  disease 
has  tlicrc  been  so  mm  h  n!it::r  tU:n,  j-l'tt  r  mn- 
ningacertain  course  (commonly  awiid  one)  tiiron^h 
the  retpeetivc  orders  of  ;ptrts,  according  to  the 
1liu>wn  kws  of  it«  progress,  it  exhausts  itself,  and 
ocmsH  apontaneotisly.  (C^.  c'/.  Vol.  IV.)  The  con- 
diudaa  to  whidi  the  writings  of  Mr  rearsoo  led, 
IflnjOtbefinvKoent  investigations  began,  was,  that  ve- 
niTc.il  sorni  might  be  benefited,  und  cvi  :)  healetl, 
uiultr  the  use  of  several  inert  insiguillcatit  medi- 
tiiifs.  But,  amongst  modem  writers,  we  fin*!  ))r 
Ciutierbuck  one  of  the  earliest  in  distinctly  asserting, 
that  the  healing  of  a  sore  without  mercury  was  no 
test  of  its  not  being  venereal.  {Hf marks  on  the  Opi- 
*  monj  of  the  late  J.  UunUr,  1 799-)  It  is  curious  to  re- 
nark,  that  this  iopoiruiit  truth  is  rendered  ooospi. 
cuona  in  the  treatises  of  Mr  Pearson  and  Dr  Clnt- 
tcrbuck,  though  b:>th  these  gentlemen  were,  at  the 
time  of  their  publishing,  as  much  advopates  for  full 
rncrcurj.i]  (jonr^v-:-  r.s  can  well  iie  ro'K'en  rd.  Hut, 
aklirmrfh  the  wln)!-  iKslnrv  of  Nyi>liiii>,  n:ul  nt"  the 
i-lfcrts  of  various  ru  tiiks  ol'  tiiL'  ii(;i!'_ri.i  innlicii,  if 
carefully  reflected  upon,  nmst  have  led  to  the  above- 
mentioned  inference;  the  troth  wa«  ne\-er  placed  in 
soch  a  view  as  to  command  the  general  belief  of  a\\ 
the  most  cxperience«I  sotgaant  in  this  and  other 
counlriet  of  Europe.  It  iaiuit  meant,  that  the  truth 
was  not  seen  and  remarked  by  several  of  the  older 
writers;  for  (liat  it  •wn.-i  so  arty  man  may  convince 
himself  by  rtfi  rring  to  their  works.  Kut  it  is  to  be 
uncicr>too<l,  tliat  n  t'l'i-nt  deal  of  indecision  could 
ncvtr  be  rtnounted  an  long  as  prejudices  interlt  i cd 
with  the  only  rationjd  plan  of  bringing  the  question 
to  a  final  settlement ;  we  mean  that  of  instituting 
experiments  upon  a  large  and  impartial  scale,  open 
to  the  obaenration  of  numeroas  judges,  yet,  under 
tiidt  contnl,  as  insurod  the  rigorous  trial  of  die  non- 
nerctfrial  treatment.  Nor  could  sacfa  inTcstigatinn 
be  so  well  made  by  any  class  of  practitioners  as  the 
army  siir;^ao;i'.  whose  patients  .nc  numerous,  and 
oblii;id  to  follow  strictly  ttie  trentmciit  prescribed, 
without  any  jiowcr  of  f^oiri;  from  hospitnl  to  hospi- 
tal, or  t'rotn  one  surgeon  to  another,  as  caprice  may 
dictate ;  or  of  eluding  the  observation  of  the  medic&l 
attendMts  after  a  scemiflg  recovery.  To  us  it  ap- 
patr^,  diat  the  most  important  and  cautiaw  docu- 
ment yet  extant,  nn  the  two  qoestioneof  ^  jM«ltK> 
fi^  and  exj.-rilinu-i/  of  curing  VMWrcal  disease 
without  mercury,  is  the  paper  of  Mr  Rose.  For, 
let  it  not  be  assumed,  that,  because  the  army  sur- 
geons find  the  venereal  disease  curable  without  nu  r- 
cury,  they  mean  to  recommend  the  total  ;ibandoimu  nt 
of  that  remedy  for  the  distemper,  any  more  tli.m 
tliey  would  aigue  that  pouiiiUtjf  and  eJtpediauy  are 


>ynon\Tno\i3  terms.  At  the  time  \*Kf>ii  ^^^  Hose  Ssrga;. 
p'jblis.he>l  tiis  observations,  he  had  tried  tjie  non- '^'^^yi^ 
mercurial  treaOaent  in  the  Coldstream  Regiment  of 
Guards,  during  a  year  and  three  ouarters.  and  had 
thus  succeeded  in  curing  all  tbe^uieera  on  the  parts 
of  generation  which  he  met  with  in  that  period, 
together  with  the  oonstttntional  aymptm  ta  which 
they  gavo  rise.  "  I  may  not  he  wamntad  m  as- 
serting," says  this  gentleman,  "  that  many  of  these 
were  venereal,  but,  undoubtedly,  a  considerabk- 
number  ol  them  had  all  the  appearances  of  primary 
sorea  pruiluted  by  the  venureHl  vims,  and  arose 
under  circumstances  where  tliere  ha<I  been  at  least  a 
possibility  of  that  virus  having  been  applied.  Ad> 
mitting  that  there  is  nothing  so  cbsracteristic  in  a 
chancre  as  to  famish  inoantrovestible  proof  of  its 
Botiire,  iftwjll  jet  he  allowed,  that  there  are  many 

^tly^peettlha*  to  then }  an/wkwie  w  theas  are  met 

M  itii,  tlu'ie  nre  >itrong  grounds  to  suspect,  that  they 
are  tiio  effect"  of  the  syphilitic  virus,  in  a  sore, 
for  instance,  appearing  shortly  ai'tcr  a  suspiciouc 
Connection,  wiicrc  tkvrti  is  lou  of  substan<^,  a 
wuut  ol  disposition  to  granulate,  and  an  indurated 
mar^'in  mi  l  base,  there  is  certainly  a  probabDity  of 
that  poison  being  present.  Amoo^t  a  number  of 
cases  of  such  a  dmcnptiaB,  taken  udMcriniBatehr, 
the  pmbdiili^  of  eeme  behig  venereal  >■  UMtefiaii^ 
increased,  and  must  at  last  approadi  nearly  to  a 
certainty.  On  this  principle,  some  of  the  sores  here 
rcfcrri'd  to  must  h.ive  been  venereal.  They  were 
n\fo  seen  by  ditl'erent  suri;eons,  on  whos^e  judgment 
I  would  rely,  i\ho  agreed  in  considering  many  of 
thciu  us  well-marked  cases  of  true  clumcre."  The 
men  tlios  treated  were  examined  almost  CTflJ 
week  for  a  cotisiderable  time  after  their  appeient 
cure,  "  both  diat  the  first  approach  of  coiatitnn 
tiaoal  ajrmploma  m%bt  bo  ebsarve^  and  that  anj 
deeeption  mm  an  underhmd  use  of  mercury  might 
be  guarded  against.''  In  .Mr  Rose's  practice,  all 
idea  of  specific  remedies  was  entirely  laid  aside. 
■J"!ic  jKiticnts  were  usually  confined  to  their  beds, 
and  such  local  aj)i)lications  were  wipl<^ed  as  the 
;ippoarance«  of  the  mtl^  seemed  to  indicate.  Ape- 
rient rowltcinea,  antimony,  bark,  vitriolic  acid,  and 
oflMrfonally  nnaparilla,  were  administered.  Ifpon 
an  avenge,  one  out  of  emj  three  of  the  aam^  jmw 
treated,  was  Allowed  bj  eono  ftesn  of  anedier  ef 
constitutional  sfTectioilt  tiliavras  in  most  instances 
mild,  and  sometimes  so  alight,  that  it  would  have 
esc.nprd  notice,  if  it  had  not  been  carefully  sought 
lor.  The  constitutional  symptoms  were  evidently 
not  such  as  could  he  reg.irded  as  vcnerMl,  if  we  give 
credit  to  the  commonly  received  ideas  on  the  sub> 
jeet.  Caries  of  tlte  bones,  and  some  of  Ae  Icait 
equivocal  aymftams,  did  not  ocoir.  In  no  utttanoe 
was  there  tilat  uniform  progress,  with  nu^entiflg 
fuy,  from  one  eidar  of  ^fD^omiMd  parte  aflbcM 
to  another,  wbiA  is  oonsidend  aa  an  esaential  da- 
racteristic  of  true  syphilis.  The  constitutional  sj-mp- 
toma  also  yielded  without  the  aid  of  mercury  ;  ami 
frequently,  prim.-iry  sores,  corresponding  to  what 
has  been  called  the  true  chancre  witli  indurated 
b.ise,  were  cured  in  this  manner  ;  yet  without  being 
followed  by  any  seoondaiy  symptoma.  We  are  also 
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Snniiy-  infiuiUM]«  tint  wvenl  CMes  U€4!ail«il  of  a  claater  of 
ill-coiidiUdlwJ  torn  over  the  wIioIb  inner  torfiue  of 
the  tmpumt  and  beiiiiid  the  vmrngbstdiBi  tad 
rfso  of  •  cfrae  of  HiMn  Inftdtle  tsret,  iftiuttd  on 

the  thickenff?  nnH  contracted  ring  at  tlie  extrrmc 
TTiarsjin  of  tiic  jirepuce.  These  occasionftlly  protluc- 
» (I  hisboes.  None  of  the  sores  of  this  description 
irere  followed  by  any  constitutional  affection.  Mr 
Rose  bears  testimony  to  the  ill  effects  of  mercury 
and  itimulants  in  cases  of  phagedenic  ulcers,  and 
confirms  on  opinion,  not  uncommonly  prevailing, 
that  dinr  are  addom  followed  by  secondary  symp> 
taint t  Which  optnian,  perhaps,  ought  to  be  qualified 
with  the  condition. mentionc<l  by  Mr  fiutlirie  {Med. 
Chir.  Trnn^.  Vol.  VIII.),  that  no  mercury  be  given; 
for,  in  this  rirniimtmfiiri  iwnaiiliiy  wfmpbant  ava 
mwe  flre<)uent. 

Baft,  although  the  (bet  of  the  pottibUUtf  of  aorbg 
CTfiy  kkid  of  nicer  on  the  genitals  without  narCHiy 
ia  now  con^latalj  established,  and  it  is  of  gnat  in- 
pettanee  mth  rraatd  to  the  removal  of  aii  anooeoos 
Ooctrhle  eoncermng  tiie  diagnosis,  and  also  in  en* 
cournging  practitioners  even  not  to  be  frightened 
into  tJie  use  of  merciirj',  when  the  patient's  constitu- 
tion is  in  an  unfavourable  state  for  its  exhibition,  or 
the  case  is  of  a  doubtful  nature ;  yet,  tlie  cjrpedie/icy 
af  the  non>inercurial  practice  must  evidently  be  de- 
termined by  odicr  caaaUkratiaiUi  tha  principal  of 
which  ara,  Ac  compaiMiva  qaUtaaM  af  Hut  eatt$ 
eiliMtad  with  or  without  mercury ;  the  compaiativa 
•ererity  end  iVcquency  of  secondary  symptoms ;  and 
file  generally  acknowledged  fact,  that  a  syphilitic 
sore  is  not  indicated,  with  any  degree  of  certainty, 
by  iis  iiicrc  external  appearance,  or,  indeed,  anjr 
other  criterion.  For  tlie  consideration  of  tlie  evi- 
dence on  these,  and  various  other  points  connected 
mth  the  present  subject,  we  must  refer  to  tba  laat 
afitfam  or  Cooper's  Surgieat  DMoMtuy,  from  which 
many  of  tba  fangam^  mnarks  are  selected. 
iHflaaHRs-  In  the  former  article,  a  short  section  will  be 
<*>»rf*he  found  upon  iiiHsracnation  of  the  iris;  a  disease  upon 
'**  wliicli  iiiiMlern  snrjycong  have  bestowed  all  the  at- 

tention wliidi  its  inijiort.nnce  require*!,  iiiul  the  re- 
sults, as  migtit  be  expected,  hove  been  greater  ac- 
cnracy  in  the  discrimmation  of  tlie  comphunt,  and 
nndk  imprnvemant  in  its  treatment  The  iris,  next 
/  to  die  oonjunetivmi  is  foond  to  be  that  textnre  of  the 
-  eya> 'wbim  braost  frequently eJTeotad with  infleni- 
matfon.  It  often  becomes  in^med  In  conseonence 
of  Mirgic.d  or  ace.'dcntiil  wounds  of  the  cye-l)all.  A 
pecuii-iir  and  chnracterisllc  iritis  is  generally  sup]>os- 
cd  to  be  o;ic  of  tlie  constitutional  effects  of  syjihilis. 
Scarcely  anv  disease,  to  which  the  eye  is  subject, 
hasaouMnaimiaadiata  or  ngU  tendmcj  to  daatnjr 
viaioib 

InfhtOiapMk  iritu,m  Tntunr  Sdumdt  haa 

remarked,  besides  the  common  symptoms  of  oph- 
thalmy,  certain  changes  happen  at  the  very  com* 
mencement  of  the  Ci^c,  indicating  the  seat  of  in- 
flammation. The  pupil  njipear.s  contracted,  the  mo- 
tions of  tlie  iri.-i  are  less  free,  .and  the  j)i:pil  loses  its 
natural  bright  black  colour.  The  brilliancy  of  tlte 
colour  of  the  iris  fades,  and  the  part  becomes  thick- 
ened and  pnckafad.  with  tta  inner  margia  turned 
lawaidathaci7MUinaIfna>  Tha  diaqge  «f  colour 
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happens  first  in  the  lesacc  cbde  of  the  iris,  which  ^"1^- 
beeames  of  a  darker  haa;  Mid  afterwards  in  tba  -^^^ 
greater  circle,  whidi  tana  f>a<a>i  if  it  had  ban 
greyish  or  blue ;  end  reddish,  if  H  had  been  brown 

or  black.   The  redne&s  ••  crnnpanying  these  change* 
ii  by  no  mwms  ctwisidcrHbie,  and  is  at  first  confined 
to  tlie  sclerotic  coat,  in  which  a  numl)er  of  very  mi- 
nute rosc-red  vo^U  are  seen,  running  in  straight 
lines  towards  the  cornea.    In  the  words  of  Mr 
Saunders,  the  vascularity  of  the  sclerotica  is  vcvy 
great,  whilst  that  of  Ae  conjunctiva  remains  much 
.aa  neual,  the  plena  of  faaaak  Ijiaf  within  tha  latMc 
tun^e.   The  inosculetiaM  of  theea  ▼eaede  an  name- 
rous,  and  at  the  juncti     i  f  the  sclerotica  with  the 
cornea,  they  form  a  kind  oi  zone.    Here  the  vcs.wls 
dissjipenr,  not  being  continued  over  the  cornea,  as 
in  a  ca<te  of  simple  ophthaimy,  but  penetrating  thr 
sclerotica  in  order  to  reach  the  infiuned  iriis.  The 
trriution  of  tiia  Ufdit  is  distresung,  end  the  pati«it 
la  noeh  araMyad  aj  any  pircawifa  oA  tfia  {wba  of 
the  eye,  or  by  the  mpid  or  andden  SBOtioM  af  tfaia 
organ .   Conridemble  nneamnees  is      wrtt  the  aja* 
brow,  .md  acute  lancinating  palnj  shoot  through 
the  orbit  to^^ards  the  brain.     Tlie  pnpil  Jose?  its 
circular  form,  iH'Coincs  -.ji;  i:jv,  n..t  :ri-r_^  niiji ,  :n.A  yrv-  , 
Bents  a  greyish  appearance.    W'iicn  cxamiiied  with 
a  magnifying  glass,  this  appearance  is  found  to  be 
produced  by  a  substance  very  like  a  cobweb,  oocu* 
pyiiagthe  pupil,  and  which  can  soon  afterwards  ba  « 
dmqgniahed,  even  witliout  the  aid  of  a  glaaiit  to  ba 
a  delicate  flake  at  coagukble  lymph,  into  which  the 
dentations  of  the  irregular  margin  of  the  iris  «  em 
to  shoot,  nnd  at  thew  points  adhesions  are  apt  to  be 
formed.     In  conFequcnci-  of  these  adht-^iji  'itH 
patient,  whose  vision  has  l>een  aii  along  indistinct, 
now  complains  of  being  able  to  see  only  on  one  side, 
or  part  of  an  ol^iect.  Lynpb  is  nest  d^oaited  on 
Aa  anterior  nirGKO  of  ^  ine,  and  between  theirla 
and  the  capanle  of  the  lens,  and  of\en  in  such  quan- 
tity, that  ft  extends  through  the  pupil,  and  hangs 
down  to  the  bottom  of  the  anterior  chambe.'.  If 
this  procesi  ii  not  checked,  the  jiiipil  become-:  en- 
tirely obliterated,  or  the  iris  adheres  to  the  capsule 
of  the  lci)»;  a  very  small  opening  only  being  left, 
which  is  usually  occupied  by  an  opaque  portion  of 
the  capauki,  or  of  oiganised  lymphi  and  ttie  patient 
is  quite  bKtad. 

Schmidt,  Beer,  and  many  English  surgeons,  be- 
lieve one  form  of  iritie  to  be  typhilUic.  The  oifec- 
tlo.t  of  the  iris  may  be  accompanied  with  other 
gyniptoins  of  hies  venerea,  <w  it  may  take  place  sing- 
ly before  any  of  thc5.e  have  a))penred.  A  pale  red- 
ness, all  rotiml  the  cornea,  ia  the  first  symptom  per- 
ceived in  the  syphilitic  iritis  :  it  is  at  firtt  *<iwantf 
to  the  sclerotic  coat,  but  tba  oomanetnra  ym  aoon 
participataa  in  it,  and  afberwarda  ia  fha  icddaat  of 
the  two  parts.  However  few  the  vessels  may  be 
elsewhere,  there  is  always  a  broad  zone  of  them  all 
round  the  corne;i.  The  reilness  i.i  also  described  as 
having  a  peculiar  tint,  being  browni.'sh,  .something 
like  the  Colour  of  cinnamon  ;  or,  as  Mr  Travers  <  x- 
pretses  binuelfj  having  a  brick-dust,  or  dusky  red, 
instead  of  a  blight  scarlet  hue.  The  lymph,  he 
mf9f  »  compact  and  brown,  and  intimatet J  adha* 
wtf  la  A*  itii,  io^ead  of  being  «vdJita^  kM^  and 
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MmgKy.  of  a  yellowUli  white  colour.  {Surgical  Euays,  Part 
I.)  The  whole  o!  the  i  nrnem  mnrfpmwi  basy,  with- 
out beiiig  at  wij  point  actually  opaque.  The  pupil 
bwoawa  oootwcled,  and  tbo  im  Uiniled  in  tea  mo< 
tioo^aaiB  w— mon  iritiat  WdMnipO,  inaieodof 
pntermg  hs  natunl  ritoation,  ii  orawn  in  tho  di- 
rection upward!*  and  inwards,  townrda  dw  root  of 
the  note,  and  is  irregulur.  '1  In-  iris  aUo  loaea  its 
natural  colour,  and  pruji'its  t'orwanl-,  An  am^T'i- 
vation  of  the  lymptoms  alway»<  takes  pkcc  towards 
evening ;  the  intolerance  light,  and  painful  scnai- 
iitliqr  of  the  whole  eye  increasing,  and  a  guah  of 
tmn  following  every  change  of  light  and  tempera> 
•■Mi  At  longll^  a  rigiilar  ajgbtlj  pain  bMiMb 
vhMi  ia  aadbneineljr  aevete,  and  atrictly  limited  to 
that  part  of  the  cranium  wiiich  is  ininutliately  over 
the  eye-brow.  It  reat  ln-,  ii-.  f.'icHte.sl  m'virity  about 
midnight,  ami  tlii-n  ilnnini^in'^  till  ;il).jut  f'liir  or  i'lw 
o'clock  in  tlte  morning,  when  it  ceases.  Afterwards, 
OM  or  more  reddish-brown  tubercle*,  of  a  spongy 
look,  arise  either  on  the  pupillary  or  cUiatjr  edge  of 
the  iria,  or  on  both  of  them,  and  grow  nther  faiit. 
.  Somarimea  little  ill-conditioned  ulcna  mn  pcodiwad 
on  tbt  cooiea,  conjunctiva,  or  dcin  of  the  eyo-lidt. 
Even  when  the  case  terminates  in  the  most  favoura- 
ble manner,  the  eye  remains,  for  a  long  time,  pecu- 
liarly aensible  to  the  influence  of  cold  and  ^1oi^ture. 
In  the  iritis,  which  appears  in  conjunction  with 
eroptiona,  sup|x>»ed  to  be  oconected  with  the  abuae 
of  mercury,  the  inflammation  ia  leas  active,  than  in 
tiw  other  forms  of  iritis.  The  pupil  is  not  much 
ommcted,  and  lymph  ia  lata  a|lt  to  bo  offiHod* 

The  principal  danger  of  irItiB  It  aaoertaimd  to  de- 
pend upon  the  cffuBion  of  lymph,  its  quick  organi- 
aation,  llie  rapid  formation  of  adhf«ioiii  betwceii  the 
iris  and  otJier  parta,  aiul  ilu-  t  In^urt-  .likI  obsiruclioa 
of  the  pupil.  Now,  in  xnod  ern  practice,  the  manage- 
ment of  the  disease  is  much  more  successfully  effect- 
ed than  twenty  years  ago,  when  in  truth  the  nattm 
of  the  caae  was  but  incorrectly  known;  and  titt 
peat  thing  that  has  led  to  the  improved  tnatacat 
It  dM  diaoovtty  of  fiwt,  that  mercury  ia  one  of 
tho  moat  offectual  means  of  stopping  the  cfTusion, 
and  promoting  the  absorption  of  lymph  in  the  ad- 
hesive iiiHitmiiialinn  ,  a  fact  which  WM tint paiticn* 
larly  insisted  upon  by  Dr  Farre. 

In  i(lio|>athic  iritis,  before  lymph  is  eflTuited,  the 
mean»  most  likely  to  do  good  are  copious  bleeding 
and  cathartics,  followed  by  nauseating  doses  of  tar- 
tarised  aatiiwaqr.  Tliia  phm  ia  to  be  aaaiated  with 
leadiea  tpfXai  near  the  eye,  and  repeated  accord* 
ing  to  the  urgency  of  tlie  case.  When  the  inflam- 
mation stops  in  thig  stage,  Saunders  stJites,  that  the 
curi'  may  1)0  conipU^ed  by  covering  the  eye  with 
linen  wet  with  a  collyriuni  of  acctilc  of  kail,  .ind 
keeping  tiie  patient  for  some  time  in  a  dark  room. 
Sdunidt,  however,  condemns  all  cold  applications  in 
iritia aa  quite  naeleaa;  andheasaeru,  that  the  only 
admiisibie  tofiical  traatoMnt  oonaiata  in  CBmeotiag 
the  eye  with  irann  water.  In  the  ivit  stage  of  the 
dilMM^  he  mft,  Uitten  on  the  temple,  or  behind 
the  can,  have  MtUe  or  no  effect,  though  they  are 
soinfti;iu's  useful  when  juit  (Jii  the  nape  of  the  neck. 

But  no  sooner  is  lymph  effused,  than  the  principal 


aim  of  the  surgeon  ahould  be  to  bring  aboat  ita  ■Bvy; 
•iMtption.  Of  all  remedies  for  this  purpose  oono^^"V^T^ 
answer  so  well  as  mercury,  which  is  to  be  freely  es- 
hibited,  so  as  to  affect  the  oonatitution  aa  quieuy  aa  - 
poasiblo.  The  ooumant,  or  ^  hydrargyri  with 
opium,  miqr  be  employed,  and,  m  very  urgent  cases, 
the  medicine  may  be  use<l  Imth  tNternally  and  inter- 
nal! v.  In  the  second,  or  adhesive  stage  of  iritis, 
1*1  t  r  [in  MTi!>e.-i  calomel  combined  willi  opium  ;  ap- 
plies to  the  eye  itself  a  cuUyrium,  containing  oxy- 
muriate  of  mercury,  mucilage,  and  a  constJerBble 
proportion  of  vinum  opii ;  and,  when  this  applicalioB 
eoMea  to  bo  cflectual,  he  ha.^  recourse  to  a  M^Jjf, 
conpoaed  of  two  drachms  of  fresh  butter,  foigai^ 
of  red  precipitate,  and  eight  grains  of  die  extract  of 
opium.  Frictions  over  the  eye-brow  once  a  day, 
with  nuTcurial  ointment,  containing  mercury,  he 
savs,  will  also  have  great  eHeet  in  protlucing  the 
abwrption  of  tlie  etfubcd  lymph.  The  late  Mr 
Saunders  used  to  resist  the  tendency  of  the  pupil  to 
contract  by  means  of  the  extract  of  belladonna ;  with 
which  he  smeared  the  eye-lids  and  eye-brow^  or 
irhich  lie  diintod  with  water,  and  then  dropfifd  be- 
tween the  eye  and  eye-lids. 

In  ihe  syphilitic  iri'.i-.  L'rurral  lilccding  i«  not 
C(in»i(lereii  t.u  ncLesNarv  ai  ui  itiio])albic  ca^es. 
\\lien  llie  p.iin  in  the  i_\e  atiil  head  is  severe, 
leeches  nvay  be  applieil,  and  the  bowels  emptied. 
The  nightly  attacks  of  pain  arc  to  be  prevented  by 
rubbing  a  small  quantilv  of  mercurial  ointBMM^ 
with  opiumi,  juat  above  the  eye-brow,  a  short  tilie 
be&te  thepam  iaeiyected  to  begia,  mdiJbmpafw^ 

a the  eye  wfth  a  folded  piece  of  wanneii  Uncn. 
Bury  is  to  be  eniiiluycd  su  as  to  aflTect  the  sys- 
tem, either  in  the  furui  ul'  ouiUuent,  or  of  calomel 
pills  juine«l  with  opium. 

'J'he  form  of  iritis,  conjectured  to  proceed  from 
the  abuse  of  mercury,  or  accompanying  Mnfajgnens 
lions  of  the  papular  sort,  or  such  as  are  net 

gilitic  also  requires  a  combination  of  die  d» 
ig  with  tbeinercarial  plan.  Thia  drcumataBoi, 
in  relation  to  the  first  of  these  eases,  seems  extraor- 
dinary, as  involving  the  ••eeniing  inconsistency  of 
mercury  being  both  the  e.\i  iling  cause,  and  the  anti- 
dote of  the  (liMM-e.  lint,  thimi^li  iritis  does  present 
itaelf,  accompanied  or  connected  with  various  sua- 
picious  symptoms,  and  in  individuals  who  have  used 
considerable  quantities  of  mercury,  it  cannot  be  said 
that  mercury  atone,  that  is,  witliout  the  agency  of 
aomo  othor  additional  causes,  ia  really  an  excitaig 
cause  of  iritis ;  or,  if  such  assertion  be  made,  ike 
clear  proof  ot  the  fact  is  yet  wrintiiig  ;  a;u!  Iicre  we 
sliouid  also  be  disinclined  to  receive,  as  such  proof, 
any  rare  and  soHtary  instmce  of  an  alLiek  of  iritis 
aAer  the  free  use  of  mercury  in  a  case  of  a  totally 
different  nature  from  syphilis,  or  syphiloid  disease. 
Mercuiy  cannot  be  9Uppose<l  to  render  a  patient 
inauacwptible  o!  iritis;  and,  therefore,  a  few  uaceB> 
mon  attacks  after  its  administration  for  liver  com- 
p1aints.orotherdiaorders  quite  unconnected  with  luca 
venerea,  or  the  many  di-ra-.. rp-.ei!ibliiig  it  and  con- 
founded w  ith  it,  w  oiihl  ]  ii  u',  L  l)t;lr  or  nothing  to  the 
point.  In  the  nHan\thui',  the  guud  elJeci  of  mercu- 
ry iu  the  examples  of  iritis,  tupfottd  to  arise  from  ibf 
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areviouB  abuw  of  it,  »eero«  to  be  ectabUthed ;  whidi 
u  the  iafooMlini-  «r  wtait  vtbiB  to  ths  — ^— * 


wrgeon. 

Luily,  we  shall  ennmerate,  amongat  recent  iti- 
Ycntioos  of  grwt  utititj  in.  purtio^  the  bed,  uiTeat- 
edb^  Mr  Earle,  for  petieMi  wMiaeoidcolii  end  die* 


S    U  R 

eases  requiring  a  6tate  of  permanent  rest;  also  his 
apparatus  for  more  effectually  ieearing  the  upi>er 
extremity ;  an  object  of  great  oomequcnce  in  ikBB> 
tures  of  the  clavicle  nd  odMT  iqjariea  of  die  bflnee 
About  the  ehoalder. 

(t.t.  T.)  , 
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SUBRY,  an  inland  English  county  on  the  banks 
of  tlie  Thamce*  b)r  vhkh,  on  ite  northern  eide^  it  ia 


racctkf  tha 
CsOMiTjr. 


iddleeex.   On  the  west  His  bound* 

ed  by  Berkshire  atiJ  Unmpshlrc;  on  the  south  by 
Sussex ;  and  on  the  cast  by  Kent,  It«  sltape  is  nn 
olilong,  of  moderate  regularity,  except  on  its  iu>rtli- 
arn  side,  where  ocmiiiderable  indentatiuus  are  furmed 
by  the  curvatures  of  tlK  Thames.  Its  length,  from 
eeet  to  wett,  it  about  thirty-seven  milea;  ud  it* 
Ineeddijfcnn  uath  to  amith,  about  tymatf^in.  Tbt 
«M  it  T«  aVMMaulei,  or  MS^lttlelitttle  mam. 

Bjr  the  e«me  of  the  homee  were  found  to 
be  Gt,7S0,  inhabite<l  by  BR,80G  /ami! ia  ;  of  whom 
1 4,9 H  were  chiefly  employed  in  agriculture;  4-6,811 
in  trade,  maniifacfurcs,  or  handicrnll ;  and  S7,051 
were  comprehendc<l  in  neither  of  thofc  classes. 
The  number  of  persons  was  S98,G.58 ;  of  whom 
I89.B71  were  nalca,  and  206,787  females.  From 
it*  vicinity  to  die  metropoUa,  more  than  two-thirds 
of  the  inhehitMile  ni»  be  included  in  the  mimerical 
population  of  LoiMon.  So«tbw«rk,  one  of  the 
bu'i  ii  I  t  to  the  ca]>itjd,  and  the  hundred  of  Rrixton, 
luijuuiinff  to  it,  coiiiain  'J67,9!H  inhiihiLaJits  i  and 
tJie  other  portions  of  the  county  are  more  thinly 
peopled  than  most  parts  of  Eiigiand.  The  diTisioiu 
are  thirteen  hundicda;  and  the  Imroughs  of  South  wark 
and  Guilfordt  con^ui||  146  parisnee  j  ell  of  which 
are  within  the  diocen  «f  Winchester. 

The  face  of  the  OMMtir  esbibita  n«t  nrfeliei. 
On  the  north,  by  the  MUU  ef  die  llkaBiee,  from 
Lambeth  to  F.ghani ,  the  richness  of  the  highly  im- 
proved  country,  ti»e  abundanw  of  trees,  the  verdure 
ol' the  meadows,  the  undulation  of  the  hills,  with  the 
numerous  elegant  private  houses,  all  duplay  the 
nuNt  pleasing  marks  of  taste,  wealth,  and  comfort. 
The  centre  of  the  county  is  a  range  of  clialk  hills, 
nndt  cowed  with  thick  underwood,  intermixed 
widi  enUe  fiddi  badly  eultivated,  and  utterly  dc»< 
titate  of  water.  The  sonth  part,  at  the  foot  of  thn 
range  of  hilU,  !'<  n  flat  c'ayey  country,  nearly  !mpn-t- 
hhIjU'  in  the  winter  ;  but  covered  with  some  of  the 
best  and  largest  oiik  trees  that  are  to  be  found  iii 
the  island.  The  north-western  part  exhibit»  a  con- 
riderable  tract  of  the  most  sterile  black  heaths  that 
out  aiit;  wMit,  on  the  ■oiith>weiti  neer  Fernham, 
ie  eone  of  the  noet  ptodndive  knd  in  Eq^aod. 

Theprodnctioaaof  agriedtoKm  variowj  end* 
at  a  distance  fhxn  the  capital,  acerody  di'fl^  ftom 
those  of  other  districts  in  similar  circumstances.  A 
greater  proportion  of  clover  and  of  Mufoiti  is  culti- 
vated on  the  hills,  where  there  are  no  natural  mea- 
dows, than  in  matt  other  partA  of  tlie  kingdom. 
Woad  it  also  grown  In  the  tame  districts  very  ex- 
temividy.  .  It  te  conmnly  eowed  with  tuniip^ 
"  *  nretolie  ftd  vilh  ■heip  vim  will  nottoudi 


that  plant  It  ie  generally  banreMad  beAm  ifce 

earn  crops  are  ready  for  the  tidtle.  Near  Loodoo, 
the  garden  ground  extends  over  several  thousand 

aerrs.  The  grow  ing  of  plants,  for  the  use  of  the 
druggists  and  perfumers,  engages  much  attention ; 
and  tliosc  gardens  supply  peppermint,  lavender, 
wumiwood,  chamomile,  anniseed,  liquorice,  poppy« 
and  other  similar  articles.  Hops  are  extensively  cuJ« 
tivated  near  Famham,  and  ate  aold  fior  higlier  ptieea 
than  those  of  any  other  diitriclB. 

There  are  no  miaenlt  now  raised  m  the  etmnty  ; 
for,  though  iron  is  hnown  to  exist,  and  was  former* 
ly  worked  with  t'l  in  i>al,  the  imi)rovcnicnta  in  che. 
niistry  have  C\i  U  ui^t  operation  to  tJie  coal  districts. 
The  fcjssil  riches  are  valuable,  especially  fuller's 
earth,  which  u  of  the  b«i>t  quality,  and  in  abund- 
ance, and  supplies  the  cloth  manufkcturera  both  in 
the  west  aiM  north  of  £ngland.   LtneMoiie  ie 


plentiful;  and  that,  ei  well  as  chalk,  ia 
mtD  UaM^  noon  •  great  acale,  ior  the  nee  of  the 
bnildera  of  we  metrapotis.  Tlw  qoarriee  of  Mere. 

tliam  pro<liice  n:i  i  firestone ;  and  the  sand 

near  Dorking  and  iiyegate  is  in  great  reouest  for 

making  gla%  hoM^mm,  writing,  end  cnae  pnr^ 

poses. 

The  manufactures  are  various  and  extensive;   

bei^g  eimoat  exdaeively  near  the  metropoUt,  aaaytiHiBr 
aonpeaparly  he  oonndaMdaa  baiongiivt  to  London 
dm  tt>  the  couMy  of  Swry.^  Tua  principal  of 
dieae  aw  breweriea  end  diatilleries  on  a  magiulicent 
scale.  The  tanners,  rope  and  sjiil  makers,  glass, 
makern,  starch  and  hair-powder  makers,  and  the 
preparers  of  vinegar  and  raisin  wines,  carry  on  large 
trades.  A  few  miles  farther  from  London,  chiefly 
on  tile  banks  of  the  river  WanLlle,  the  caUcoprintem 
and  bleachers  have  large  establithmenta. 

All  the  rivers  of  this  county  empty  themselves  in-  Riviti,  Ca> 
to  the  Iheaesj  the  enhr  nevqpdde  river,  besides 
that  fine  stream  wMeh  mends  it,  »  the  Wey,  on 
which  >inr:^r» pass  above  Gu'l  lf' mI  into  the  Raaing- 
atoke  catiiil.    The  Mole  is  a  bLviuufui  small  stream, 
celebrated  for  sinking  into  the  ground,  and  at  some 
few  miles  lower  again  emerging  i  it  runs  to  the 
Thames.    Tlie  Wandle  %a  of  abort  course,  but  cf 
great  value,  from  the  vast  quantity  of  mill  machintry 
which  it  keeps  in  motion,  and  the  employnMnt  it 
that  affords  to  several  thousand  perscHMk   ft  tiaeaia 
one  spring  near  Croydon,  turns  a  lar^  miO  withn  4 
few  yards  of  its  source,  and  runs  mne  milea  before 
it  joins  the  Thames.    The  .Meelway  ri.ies  in  Surry; 
but  is  a  very  small  stream  till  it  enters  the  county  of  . 
KenL   The  Loddon,  a  small  river  oa  the  western  , 
border,  is  chiefly  valuable  for  the  supply  of  water  it  . 
afferda  to  the  fiaaiDgatoke  canal.  That  canal  waa 
CM  of  dM  fink  «nraled  in  ddi  put  of  the  )&o^ 
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tunf.    doin,  having  been  fmi^ed  in  179&   Tbe  Croydon 
^v*^  canal  only  rmches  that  town  fWwn  the  Thwiw* ;  tnd 

the  little  siiccxs?  rittt  ndiiig  it  hits  ]nit  n  stop  to  its 
carricil  lartlu-r,  as  wa^  ori;;inri'il_v  inttntlt'd. 
The  Surry  cnnal  rnriH  lurallel  to  tlif  Tli:iinc*  ;  but, 
by  avoiding  the  ainuo»itiei  of  that  rirer  and  the 
whole  of  the  metropolis,  is  expected  to  be  beneficial 
to  the  inhabituits  «n  the  upper  1unk%  bjr  oonTCiruig 
cmb  and  odm  hmurf  eonrniodilic*  to  tlioq^  nom 
ahipii,  at  a  cheap  rate.  Its  entnnee^  flram  the 
Thames  below  London  Bridj^e,  has  a  finelMaon,  ea* 
pable  of  contnininr;  \  on  snil  (if  litjuftre-rijrgcd  vessels. 
Rail-road«  h.ive  Uetn  ctnii-trnctLil  fnm  Merstham  to 
the  Th:irics  ;  but  tlip  |iri>i(  (-t  not  rc[  a.d  the 
persons  who  have  advanced  the  ciplMl  a  sufficient 
interest  to  induce  any  farther  attempt 
An>Jrit)tH««  AnuHig  the  Roman  antiquitiet  of  this  county  are 
l»g  Obi^'     Bmhm  wity,  wUch  travened  it,  and  the  fcmahw 
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of  which  nuy' still  bo  traeed  ncair  Dorking.  Tba 
piles  are  still  staniRng  bi  the -river  Thames  at  Wal* 
ton,  which  were  placed  there  by  the  ancient  Britons, 
to  impede  the  pa!sa;;c  of  Julias  CatMr,  The  vestiijes 
of  the  ciic.iinpmcnts  of  the  Uoniaiis  may  he  tlistitictly 
traced  at  Bottlehill,  at  Waltonhill,  and  some  other 
noes.  Among  the  antiquities  of  later  date,  arc  the 
niaee  of  Lambeth,  belonging  to  the  see  of  Ctnteiw 
buy;  that  of  Pamham,  belonging  to  the  see  of  Win- 
chester; the  mnains  of  the  Abbey  at  Croydon;  the 
Caitle  of  Guildford ;  Waverley  Abbey,  and  someother 
Saxon  ediRce=.  The  meadow  of  nuiiiiynicad,  St 
Anne's  Hill,  thewat  of  the  hitc  Mr  F(i\,  thi-  ]virk  (jf 
Itirhiiioiid,  and  tile  torrno"  there,  with  the  jiaLice  and 
gardens  of  Kew,  are  ail  objects  that  excite  a  high  de- 
gree of  interest. 

The  titles  derived  from  thia  eonn^  ana,  Dnke 
of  Richmond*  and  Earls  of  Surry,  Gvuldfbfd,  and 
Onslow:  Two  memben  are  returned  to  the  House 
of  Commons  fVom  the  county,  and  two  each  from 
the  boroughs  of  Southwark,  Guildfdrd,  fJattfin,  Hye- 
gate,  and  Hnselmere.  It  is  difiicuk  to  s-ay  which  is 
Uie  county  town.  The  elections  are  held  at  Cmild- 
ford,  and  the  assizes  once  in  the  year;  tlie  otlier 
assizes  are  held  akemately  at  King^un  and  at  C  roy- 
doo.  The  gaol  is  in  the  borough  at  Southwark,  and 
ooonty  meetings  are  generally  convened  at  Epoom. 

The  number  of  seats  belonging  to  noblemen  and 
gentlemen  in  this  county  is  so  great,  as  to  forbid  the 
HQiicinp  of  even  all  those  whicii  in  any  other  coun- 
ty  would  be  deeme<l  highly  wortliy  of  notice.  The 
most  rcm»rks!)lc  arc,  his  Majesty's  palace  of  Kew; 
Claremont,  Prince  Lef»|KjId  ;  Clandon  Place,  Earl  of 
Onslow;  Pepper  Harrow .  Lord  >liddleton;Oatland^ 
Duke  of  York;  Painshill,  LordCarliamptan;  Ockham 
Park,  Lord  King;  Busbridge,  H.H.ToWbaend.  Esq.; 
AddingtOD  Palace,  Archbishop  of  Canterbury;  Rooks- 
nist,  C.  H.  Turner,  Esq.;  Nonsuch  Park,  S.  Farmer, 
Esn.;  Gatton,  Sir  Mark  Wood;  Xork  IIoi  He.  Lord 
Ar«len  ;  Betchworth,  Uipht  Honourable  H.  Goul- 
lx>uriie  ;  Norbury  Park,  Joseph  Dennison,  Esq. 

The  chief  towns  and  their  population  are,  South- 
wark, 85,905;  Croydon,  924*;  Richmond,  599*; 
Cherts^,  4279;  Godalming,  4098;  Kii)j 
490i  ;  Dorking,  S8I8 ;  Fambam,  8188 ;  Gi 
SI0IJ  RyciB«l^  8861. 
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the  AgrieaHut  ^Stngi  Ljma't  Emrirmi  qf  Lon- 
don, (w.  w.)  ' 

SUSSEX,  nn  English  maritirt:  -  co-jntv,  ^Hiunded  Boundsda, 
on  the  east  by  Kent,  on  the  north  hj  that  county  ^y;^*^ 
and  Surry,  on  the  west  by  Hampshire,  and  on  the' 
aoath  by  the  British  Cbanod.   It  ia  of  an  oblong 
duipe^  bong  about  aevuMy  nOea  In  kaiBtb  from  east 
t0  «ea^  UM  so  wbtn  man  likm  tmiatj-m,  nSaa 
bi  bieaddi,  from  nerA  to  soaifb«  As  anu  b  1465 

square  innes,  or  936,320  statute  acres  It  ■=  diviflefl 
intii  six  jiorti(in:=,  called  provincially  fuiprs.  v  hu  h  are 
a<rnin  divided  into  sixty-five  hunt  I  rcHi.  and  cuntjjn 
SI  3  iwinhes.  The  greater  part  of  the  county  is 
within  the  diocese  of  Chichester ;  but  the  deanariea 
of  Pagham  and  Soadi  MaUing,  and  All  Sainta  m. 
Chicbeater,  form  a  part  of  dw  pocnUIr  of  1b»  Arch- 
Uabop  of  Caotctbury< 

The  number  of  houses  in  I8tt  was  86>V8S,  tnha«  ropikiitt. 
bited  by  43,563  famUiet;  of  whom  21,990  were 
chiefly  employed  in  agricidture ;  15,463  in  trade, 
manufactures,  or  handicmft  ;  nnti  c ;  S::'  r.  mprehend- 
ed  in  neither  of  those  classes.  The  niunber  of  inh*- 
bitants  was  233,01]^  flf  idun  118,700  INTO  BHdoi^ 
and  116,314  femalea. 

The  nortlieni  part  of  the  ooon^  mn  ftnnerly  Fsm  sT  *• 
wholly  a  forest,  and  still  is  very  thickly  covered  with  <^^^auf.  . 
wood,  and  adorned  with  the  finest  oak  trees  in  tne 
kingdom.  The  soil  ia  lm  :h  1.  llv  of  jo  tenacious  a 
clay,  and  »o  deep,  that,  untii  witJiin  a  few  years,  in 
vrliich  roads  have  been  made,  and  the  navigation  of 
the  river  Arun  improvwl,  the  timber  scarcely  paid 
the  exjience  of  carriage  to  districts  where  it  wao 
needed.  Arangeof  chalk  hUls,  known  as  tba  South 
Down^  nma  Uwongb  th«  county  paraM  to  dM 
civist,  and  in  some  points  terminating  in  th  -  '.o-x. 
On  these,  vast  flocks  of  sheep  are  fc<l;  ar  1  m  ilie 
small  vallies  intervening,  the  heaviest  crop?  w  ht  t 
and  (Ttber  grain  are  raised.  In  the  south-west  part 
of  the  county,  there  is  a  track  of  arable  land  of  most 
singular  feeundity.  On  some  parts  of  the  coast, 
where  tlie  chalk  hills  recede  from  the  shore,  there 
are  rich  level  plains^  which  fted  aom*  of  the  bast 
onn  dut  supply  the  nunlceta  of  die  nwtrepolk. 

The  size  of  the  estates  vary  much,  but  there  t  ur-w 
no  very  large  proprietors,    "rhe  farms  in  the  M  eaid  dt^city. 
or  eastern  \ale«  are  generally  small,  ti  t--  on  the 
South  Duwm  as  generally  large.    The  a\  erage  rent 
of  the  land,  according  to  the  returns  under  the  late 
Property-tax,  was  9s.  9d.  per  acre.     More  tlum 
100,000  acres  are  not  estimated  at  above  Is.  0d. 
per  acre:  70^000  acres  of  down  knd  are  estimated 
at  6*.  per  acre,  and  170,000  of  woodland  at  8s.  per 
acre.  The  nraMe  and  woodland  in  the  weuld.  amount* 
ing  to  about  l- '20, 000,  are  estimated  at  12s.  The 
marsh  land  atui  the  arable  land  in  the  .with-wt-st 
have  bcvn  let  as  high  as  iOs^  per  acre,    in  the  weald 
about  one- third  is  arable,  one- third  pasture,  and  one- 
third  woo<l  and  waate  latid.  Onthctotith  aideof  the 
Downs,  the  araUeeiooeda  dw  poatnte  In  the  propor- 
tion ofthir^acKBtooiMi 
The  agrieulture  of  db  eounty  la  aa  various  as  the  Asinkwb 
of  tfao  iOiL  In  (be  atananda  of  dieiraald, 
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practic*  of  fallowing  is  geneniDy  prevalent ;  but 
'  to  the  south  of  the  downs  it  is  rarely  resorted  to. 
Tbe  growing  of  tunupi,  potatoes,  pease  or  beans,  in 
eonunonly  fotnud  lUMaent  to  prepare  the  land  for 
eon.  Hop*  ait  rtxy  atouively  cultivated  in  the 
iiMtirn  pvCof  lift  eMtotf;  end  aa  neariy  the  wfada 
maaaic  of  Hm  flraa  ia  ^iplied  to  that  pUnt,  the 
CTODt  of  wheat  and  odter  grain  are  usually  scanty. 

The  cattle  of  Sussex  are  cclubrateil  through  the 
whole  kingdom.  The  cuws  are  of  a  (Icep  ritl  i:olour, 
with  smaU  heads,  and  horns,  thin  and  transparent, 
wfaicll  run  out  horizontally,  and  turn  up  towards  the 
Am.  Tbe  quality  of  their  milk  ia  not  equal  to  that 
ofMM  Other  bmda;  heno^  there  arc  few  dairies, 
■nd  the  catde  m  chietf  reared  for  the  atke  of  tbe 
meat,  whidi  ii  excdient.  A*  much  of  the  ploqgphlqf 
it  performed  by  oxen,  they  usually  labour  m  harness 
three  or  four  ytars  bLlore  they  are  t'.ittrner!.  They 
are  but  lightly  wDrktd,  tliat  their  growth  may  not 
be  impeded;  and  it  is  not  unusual  to  see  i'i;;ht  und 
•ometimet  even  ten  oxen  to  a  plough.  The  siicep 
of  Susaex  have  spread  gradually  over  most  parts  of 
dieialaiML  Tbe  aheq^  known  by  the  naine  of  South 
Dowat,  have  no  herna,  and  diaar  fiwea  and  Itgt  are 
black  or  dark  coloured.  The  flesh  is  surpassed  bj 
none  in  England.  Their  wool  is  as  fine  as  that  of 
Herefordshire,  and  they  reouire  less  food  ftr  their 
•upport  than  sheep  of  any  other  breed. 

There  ore  no  manufactures  in  the  county.  The  mak' 
iqg  of  iron  formerly  gavcemplo^nient  to  many  persons 
in  the  weald ;  but  the  invention  of  making  it  with 
coke  inatsMl  of  charcoal  baa  lonoved  it  to  moae  dia- 
tricti  where  nuMB  of  iron  and  of  eoalareto  be  (bond. 
The  only  branch  of  mdustry  that  gives  any  employ* 
ment  to  the  popolation,  beudes  that  of  agriculture, 
is  the  fishery,  which,  in  the  summer,  especially  w  hen 
the  mackerel  appear,  is  extensive.  The  prospt  rity  of 
many  places  on  the  coast  Iwa  arisen  from  the  crow  ds 
of  visitors  who  frequent  them,  for  the  pleasures  of 
tea  air  and  baUiing.  Among  those  places  Brigbtan* 
aalhefivooiitareaidaneaoriiU  prunt  Migesty,  is 
tfw  most  prominent ;  beridea  whidi«  mndi  company 
is  annually  collected  at  Uaidng%  Eaat  BooCMb 
Rottendean,  Wortliing,  and  Bi^or. 

The  rivers  of  Su.sstx  arc  all  streams  of  short  course. 
The  Lavant  and  Aran  are  navigable  but  a  few  miles 
flom  their  moutlis.  The  other  rivers  arc  the  Adur, 
which*  joining  wiUi  the  Ouse,  runs  bj  Lewes  to  New' 
haven ;  flktue  Rather,  whidi  foma  an 


S  U  T 


601 


Bye.   the  only 

of  Petworth  and  Midhunt  wilh  dw  river  Aran. 

There  are  several  remains  of  Roman  camps  in  dif- 
feretJt  parts  of  the  county,  and  the  Stanc  Street  road 
may  still  be  traced  between  Chich.estcr  and  Dorking. 
The  Sa«on  remains  are  \ay  numerous,  among  which 
the  most  remarkable  are  nvensey  Castle,  and  Battle 
AMnj*  Arundel  Castle  ia  a  most  splendid  modem- 
iaed  edHica,  upon  the  site  of  the  ancient  erection  of 
that  name.  Besides  these,  Bavham  Abbey,  Eridpe 
Castle,  Bodibam  Castle,  and  the  buildings  at  Wm- 
chelsea,  are  wordiy  the  attaoiiaB  af  the  antiqua- 
rian. 

Title*  uui      The  titles  derived  from  this  couMj  ate  .Duke  of 
SuMex;  Earla  of  WinrtirstfTj  Addniahnv  and  Chi* 


Chester  J  Lords  Arundel,  Onge,  Selsey,  and  Sheffield.  8u««i 
The  county  returns  two  members  to  Parliament,  and  D 
two  for  each  of  the  following  placea,  Chiebealer,  ^j^T"*' 
Arundel,  Bramber,  Horsham,  £artOrhMlaed,Lepaai  ^  _  _  ^ 
Ididhurst^  Sboreham,  and  Steyning.  *^  .  *- 

The  nwit  remsrkable  aeaU  are,  the  FavOioo  af  CMif  Iwn 
Birigfalaoi  Oaodwaod,  the  Duke  afBictaaend ;  PeU 
worth,  EIbI  of  Egremcmt;  Arundel  Casde,  Duke 
of  Norfolk:  ShefTK-kl  Place,  Earl  ShefTicl.I .  Eri4ge  . 
Cattle,  Earl  of  Abergavenny;  Ashburnliuin  House, 
Earl  of  Ashburnham;  Stamtead,  Reverend  Lewia 
Way ;  Parham,  Sir  Cecil  Bishop ;  Kidbroke,  Load 
Colchester  ;  '  Marisfield  Park,  Sir  John  Shd^  j 
Firle,  lA>rd  Gage;  Stanmcr  Park,  Earl  of  Chichestar; 
Ovingdean,  Nathaniel  JCemp,  Esq. ;  Eartham,  Bight 
Honourable  WiHiaH  anaUaaan ;  Weahdaan  Hooae, 
Lord  Selsey. 

The  most  considerable  towns  and  their  ]K)pulation  Chief 
arc,  Chichester,  7362;  Brighton,  '24,  tag ;  Lewes,  To»n»- 
7ns  t;  Hastings  (i085 ;  Horsham,  4575;  Battle, 
'i\32  ;  East  Gnnstead,  .S153;  Arundel,  S511  j  Bye, 
3599. 

See  Young's  /lgriaAmndSi$n^  ^Sniatt  Baa> 
■alii  Dtteripiiott  of  Kent  «nd  Siiue*  ;  Gilpin's  Oft. 
servtttmnt;  Pennant's /ourney/rom  London  to  ;ke  Itle 
ofWi<rht:  Beautiet  of  England  and  Wales,  (w.  w.) 

Slj  rilEHLANT),  an  extensive  county  in  the  Sittutioa 
north  of  Scotland,  situated  between  57°  63',  and  Bo"*""*- 
.'^         north  Utitude,  and  between  3°  S^,  and"*^ 
5"  1  ^'  west  longitude  from  Greenwich ;  having  lha 
sea  on  the  sonth<east,  west,  and  north,  Caitfanem  an 
the  north.«art» and  lioas.ahiia  an  tlie  south.  Frem- 
nord)  to  soodi  it  eitenda  from  35  to  50  miles,  and 
from  west  to  east  from  45  to  50,  and  contains,  accord, 
ing  to  the  latest  antliorities,  which  cannot,  however, 
be  depended  on  as  accurate,  al)out  1 ,800,000  Eng. 
lish  acres,  divided  into  13  parishes,  which  belong  to 
the  sjrnod  of  Sutherland  and  Caithness.   Oftheotber  ' 
divisions,  the  principal  are,  Assynt  and  Edderachj. 
lia  on  the  west,  and  Strathnaver  on  the  east ;  namai 
recognized  by  the  inliabitaaiti^  and  which  still  serve 
to  designate  tbe  loeality  of  Ae  natnral  objects  and 
other  circumstances  of  the  countrj-. 

The  coast  of  Sutherland,  like  that  of  the  other  Sortws. 
Highland  counties  of  .Sccitlaiid,  presents  a  succession 
of  inlets  of  the  sea,  and  bold  {iromontories,  with  a 
number  of  rocks  and  islet--.  1  lie  principad  arms  of 
the  sea  are  Lochs  Assynt,  Laxfurd,  and  lnchazd,0B 
the  west ;  Durness  Bay,  Loch  EriboU,  tbe  Kyle  af 
ToqgMb  and  the  ban  of  Torriadala  and  Smnif  on 
die  nofih  t  and  Lm»  Fleet  hi  the  Prifh  of  DoroMfa, 
on  the  aendlFaaat:  and  the  more  remarkable  promon> 
tories  are,  Ru  Stoir,  on  the  south  side  of  Loch  A!i> 
synt;  Cape  Wrath  on  the  north-west  extremity  of  the 
County ;  Far-out  Head,  and  W  bitten  Head,  on  the 
nortlt ;  and  Strathy  Head  on  the  north-east.  Tlie 
interior  consists  of  mountain^  mosses,  lakes,  and 
streams,  presenting  great  vwiety  in  form,  but 
all  having  the  same  general  dteracter  of 


bebir  barren,  rnnad,  and  diwuli,  aaora  especially 
on  the  western  sicle ;  and  so  closely  thrown  tocetliar, 

that  there  is  no  valley  of  any  extent,  and  seldom  a 
tree  or  a  shrub  to  relieve  the  eye.  The  Assynt 
mouotains  have  not  even  heatii  to  cover  their  naked- 
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kuthCTlaod-  rie«s,  exoepi  ui  patchy  anumg  the  rock«  near  their 
base.  Some  exct-ptioiw  to  thu  general  character  oc- 
cur w  the  oMtem  cowt,  aloOK  the  Dornoch  Frith, 
■ndantbtlwiikiof  sfewafaelakeii  and  rtvuleU; 
bat  in  •  genenl  vkv,  ihtm  an  w  inconiidenbie, 
that,  Micording  to  the  -writer  of  the  Agriadlmr^ 
Report,  the  cultivated  land,  green  paxtom^  and 
wood«,  do  not  much  e  xceed  60,000  acre*,  or  about 
one-tJiinieth  part  of  its  area  ;  and  the  cultiTated 
land  alone  is  little  SQaru  than  one  acre  in  a  hundred. 
Ttw  dfanate  of  the  eai^t  coast,  hovevcr,  is  not 
i»  (0  prevent  the  growth  of  wheat,  which 
lifNeni  «•  €ai^  bete  «■  b  bubj  ptfU  «r 

Bl^land 

The  principal  ttnams  are,  Oickel,  Weet,  Brora, 

and  Hehii  l  ilL ,  ^v'lii  h  fall  into  the  Dornoch  Frith 
on  the  ioutJi-eaAi.  i  In-  ti<le  renders  the  Oickel  na- 
vigable bv  veiis<-ls  of  aO  tons,  for  atxnit  12  milM, 
and  for  bciata  for  alK)ut  eight  miles  farther  ;  and  they 
have  all  good  salmon  lj«hcries.  Tlic^e  rivulets  hjve 
tfiair  aoittce  among  the  mountains,  in  the  centre  of 
tbe  dUtikt^  and  turn  aonth  tit.  lo  the  same  quar- 
ter a  nandhcr  of  llNHna  fedte  tbair  riae,  and  flow 
nordi ;  Mcih  aa  StMdir,  tfw  N«v«r,  wldch  girea  ila 
nainc  to  the  tract  called  Strathnaver,  tile  ,Dinart, 
Ac,  most  of  them  containing  ulmon.  The  nio»t 
cnii  T  ible  lake  is  l.och  Shin,  about  '10  miles  loiif;, 
and  one  brood,  &ituate<l  on  tbe  soultiern  sitle  of  tlie 
OOUnty,  through  which  flows  a  stream  of  tlie  t^n-.c 
name,  which  Atlli  into  the  Oickel.  There  are  seve- 
Tal  odiera  of  coiuiderable  extent  in  ditTertnt  parU« 
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Scot*,  the  others  under  tliat  valuation.  In  IS  12  the  SatVri^i 
ffross  rental  of  the  lands  and  houses,  as  returned  un-  •^''^ 
der  the  Property-tax  Act,  wa«  L.2S,45S,  8«.  4d.  in-  '■^v^ 
eluding  about  L.  I7OO  a«  the  rent  of  Uie  salmon 
and  eowr  fiiberiw.  More  than  half  the  valuation 
i*  held  endir  entail.  The  principal  aeata  are  Dun- 
robin  Castle,  the  Marchioness  of  StafTord,  on  tbe 
,  coast  of  the  Dornoch  Frith,  in  the  pariah  of  Gol- 
■pie;  Skibo.  D'K  j  i  r  on  an  inlet  of  the  saoK 
frith,  near  the  stiutii-eaiitrrn  comer  of  the  county; 
and  Tongue  Castle,  Lord  lieay,  on  the  Kyle  of 
Tongue,  on  the  north  coast.  Moat  of  the  otho 
firoprietort  bave  good  modem  bonae^  all  of  which 
are  aituated  near  the  oaaaU  In  M  |att  of  Britain 
baa  a  greater  change  been  cfteted  m  «d  Aort  a  pe- 
riod aa  in  Sutberkiiid,  and  this  chiefly  by  the  spirit 
and  liberalityof  its  greatest  proprietor,  the  .Marquis 
of  Stafford.  Widiin  llle^e  twelve  or  fourteen  ^  eiirs, 
roads,  Itridges,  harbours,  and  villages,  liave  been 
constnict^d  wherever  they  seemed  to  be  required; 
and  both  the  natural  and  moral  obatructiana  to  (Im 
improvcmeet  «f  this  extensive  territoiy  bave^  aa  fir 
aa  it  appeana  practicable,  bean  in  i 


In  diii^  and  in  aoaae  other  parts  of  the  Highlands, 
there  is  still  a  ckss  of  Lintlholders  called  xendsentrt, 
once  numerous  in  the  other  counties  of  Scotland. 
Tlicse  men,  having  aiUiinced  money  to  the  owner 
of  an  estate,  obtained  from  him  a  temporary  right  to 
a  certain  porticm  of  it  as  a  pledge  for  their  lecuiilj, 
comqMHiding  in  yearly  value  to  the  intefcat  of  & 


Ibe  whole  occupying  about  47  aquare  mileeb  or  np-  money  len^  and  eulgiact  to  rcdemptian  upon  Ha  ie« 

wardb  of  80.000  acrea.  On  tbe  nortb  coeat  the  aea  payment  Tbeparaee  of  granting  eeeatroea  of  tfua 

ha-s  formed  some  remarkable  caves  in  the  limestone  kind  has  long  smce  fallen  into  disuse  ;  but  several 

rock,  jjartieularly  one  at  Smow,  to  tlie  east  of  Balna-  of  them  still  subsist,  or  subsisted  very  lately,  upon 

keel  of  Durncs'i,  :i2  yar>ls  w  ide.  and  20  yards  hij:li  ;  the  .Sutherland  estate,  es|>ecially  upon  the  south-east 

and  anoUier  at  Fraisgill,  50  feet  high,  and  20  teet  couaI,    Lands  of  L.  200  Scots  vaJuatioa,  iustead  tjf 

wide  at  its  entrance,  but  contracting  by  degrees  till  L.  •}  00  Scots,  as  in  other  counties,  afford  a  vote  in  the 

its  termination,  more  than  half  a  mile  under  ground,  election  of  a  member  fur  Sutherland,  whether  held 


Coal,  limestone,  marble*  and  aandatone,  are  found 
in  Sutlierknd ;  and  it  ia  aappoaed  to  contain  other 
aaincnla,  wbich  either  bnve  not  bean  oplondi  or 
turned  to  any  acconnt.  On  ^  rivelet  Brata  eoal ia 

now  worked  to  some  extent;  and  ooonected  vritb 

these  works,  a  railway  has  been  recently  formed 
from  tbem  to  tiie  harbour  at  its  moutli,  with  salt- 
■Works,  at  which  tile  sm.-ill  r  i  i.  :  1  1  .umed.  Lime- 
atone  ui'a  good  quality  abounds  vn  tlie  coast,  and  is 
alae  found  in  some  parts  of  tlie  ioterior.  At  Lead- 
'man  and  Lea^bf^p»  in  Assynt,  excellent  marble, 
aoBW  ef  it  vhite'alid  pure  as  alabaster,  has  been 
wroug^  by  Mr  JopUng  noin  Neweaatlej  and  a  Uack 
kind,  streaked  with  yellow  veina,  oeeura  in  Eddera- 
chylis.  Clay  fit  for  bricks,  tiles,  and  tlie  coarser 
kinds  of  polttTv,  is  also  I'ound  on  the  east  coast  upon 
th«'  SuihiThnii I  I  -t;,te. 

Tlxii  county,  which  is  valued  in  tlie  cess-books  at 
L.  26,19s,  9s.  7d.  Scots,  is  divided  among  13  pro- 

E'etors.  Of  thia  valuation  the  Sutherland  estate, 
onging  to  the  Marchioness  of  Stafford,  Countess 
ef  ftMhariandin  berownvi^iaatanaattwo-tbiidib 
and  Ibat  of  Lord  I^y  nearly  a  aeveMb  part  The 
ftmier  ootit.-in^  1  out  8f)0,000  English  acres.  Ski- 
be^  Bighouse,  aad  glxathy^arc  each  above  L.mo 


of  tbe  Crown,  or  of  the  Earls  of  Sutherland. 

The  tenantry  indnde  nearly  all  the  other  iwlwMt- 
antaj  and  anaU  aa  ia  tbe  popalatian  of  thia  eotmty, 
die  nmnfaer  of  these  tenants  is  out  of  all  propor- 
tion to  the  extent  of  the  productive  land.  Excqit- 
ing  along  the  south-east  co.i5t,  where  there  i»  a 
stripe  of  arable  land,  seldom  so  much  as  a  mile  in 
breadth,  there  is  nothing  tlrnt  deserves  the  imiiof 
an  arable  iarm ;  and  scurcely  any  where  aa  much 
and  Ipring  contiguous  as  would  form  ene ;  tbe  vat 
leys  in  which  ibe  mteis  Bow  being  very  narrow, 
and  die  aofl  effasB  of  an  InAiior  deacription,  beside* 
bajw  exposed  to  inundations  from  the  swelling 
of  the  mountain  torrents.     Yet  these  valley!!  or 
rtralLs,  in  ni.wy  instances,  are  tenantctl  at  the  rale 
of  one  fam  ily  for  every  acre  of  arable  land ;  the  people 
living  in  miserable  huts,  without  chimneyi  or  win- 
dows, under  the  same  roof  with  their  live  **~*^ 
whicli  pasture  on  the  higher  grounds;  and  Cultivat- 
ing the  ground  tut  oat*,  bear,  end  potMort,  with  a 
crooked  cpad^  or  caaeroai,  niatead  of  tbe  plough  ; 
tbair  eattleperiahing  for  want  in  hard  winters,  and 
thrtnaelvtB  aometlmes  reduced  to  the  necessity  of 
living  ujjon  their  blood.    Such  is  the  system  tluit 
prevailed  till  lately  over  all  the  Higblanda  of  Scot> 


« 
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SwheAttA-  land,  and  which,  though  JDving  mj,  itill  pttnaU 
■iii"-  overagreitputof  Sttthmnd.  TlwdMDjt«,  vhete 
'  it  hw  occur rad,  hit  been  mrit^  to  the  introduction 
of  abeep ;  of  vUdb  time  m  newieveral  cotuidenible 
flockf,  cfaieBy  of  the  Cheviot  breed,  whit  li,  untlii 
proper  man^^ment,  are  found  to  answer,  notwitli- 
'•tanding  the  wverity  of  the  climate.  Much  loss, 
however,  was  aufltained  by  Uie  earliest  adventurer* 
in  this  line,  chiefly,  it  i*  alleged,  from  the  hostility 
«f  the  natives ;  and  eaglea  wd  other  bisdi  of  pmr. 
Mid  foxv?,  still  commit  great  nvi^eB  emaag  tfie 
'•locka.  The  number  of  theep  hai  been  cumpmed  lo 
be  about  140,000,  producing  about  18,000  stone  of 
wool,  of  2-i  Ibt.  ptr  *tonf.  Ot"  the  rent  puiJ  by  the 
•mall  tenants  on  the  south-east  coant  the  exact 
amount  cannot  be  ascertiine<l ;  the  uniblc  land  not 
bdng  Wt  by  liie  acre,  but  by  the  quantity  of  grain 
that  may  be  aown  ;  which  is  at  th*  Me  df  ftoni  15» 
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10  L.  1,  Is-  /srr  boil,  paid  partly  in  moaqr>  end  part- 
1f  in  oatmeal  and  beer  j  liut  to  this  we  most  add 
nenooal  aer¥iiee%  enetBawandcnmeltia^i  eiMledbj 
die  tadnman  or  tbelandlonL   tn  other  iwrte  of  tiM 


county,  whpre  the  proportion  of  nriible  land  i»  still 
much  smaller  than  on  the  south-east,  tiie  teiwiutspay 
in  pro|Mirtion  to  the  number  of  black  cattle  they  can 
rear  and  maintain  ;  these  affording  the  only  surplus 
for  the  landowners.  It  is  the  general  practice  to 
B>ake  butter  and  cheese,  and  to  rear  a  calf  for 
every  two  cowh.  iiie  quantity  of  bttller  ia  Stem 
24  to  48  lbs.  avoinliipoi%  andofcbeeai^aboitttvice 
ea  much  per  cow.  *'  The  leaaee  between  the  p«o- 
prietor  and  principal  tiicksman,"  say^i  Captain  Hen- 
derson, "  are  generally  It)  or  '21  ytars,  but  the 
tBcksn)an  seldom  gives  a  le;i!>e  to  his  subtenants  or 
cottars,  and  wiien  lie  does,  it  is  generally  for  three, 
five,  or  seven  years.  This  is  dime  with  a  view  of 
making  them  tubmissive  in  performing  personal 
■erviccs,  &c." 

'  Unitl  the  mocni  <Kri>|iehiawm  of  the  MMqaie  of 

are  Mitt  in  their  lafiuicy,  there  wae  w 

manufactUM  in  t^'-  con  ;v,  ifwe  except  that  of  kelp, 
of  which  the  i|Uiiuuiy  lat^d  lo  be  Ions.  A  cotton 
mill  had  been  erected  at  Spiiinin^d&le,  on  a  branch 
of  the  Dornoch  Frith,  by  a  Glanuow  coaipany,  but 
the  building  having  been  burnt  down  io  1  Bcxi,  the 
jtndeitakiag  was  abandoned.  A  good  many  boata 
are  onplojfed  in  the  fisheries  on  the  west  and  north 
MHt  ftr  flod^  luig,  bMldocJt.  and  herring ;  and  lo^ 
el«n  and  moielee  are  got  {n  eoMMerable  quandlicai. 
At  HelmsJalo,  on  the  c:i;t  c^aBt,  many  of  those 
small  tenauls  who  were  removed  by  the  introduction 
of  sheep  farming  have  alao  embarked  in  the  fltheries 
with  considerable  succeu  ;  and  large  sums  have  been 
expended  within  these  fiew  years  by  the  noble  pro* 
pnelor  of  the  Sutherland  estate  in  erecting  the  ne- 
«eeMry  VnUdicgt.  The  prineqpal  exports  are  cattle, 
boraea,  sheep,  wool,  lahMNI,  Hid  codt  their  boMCf 
and  cbeeee  are  nearly  all  consumed  at  hone :  and  be- 
sides the  usual  imports  of  c]ui!ib,  ^:ri:r  eric-,  f^-c.,  ihry 
require  some  corn,  chirtly  tiiiUuuai,  inpecially  on  the 
WL>t  :ui  )  north  aides  of  the  county,  where  they  have 
very  liule  «oro  land.  Dornoch,  a  royal  burgh,  si- 
tuated on  the  south-eastern  extreaiity,  on  the  Frith 
«f  that  uunet  it  Ibe  only  lewn*  lod  containe  UttI* 
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than  500  inhabiunu.    Golspie,  Hehnidaiih  laihisbai 
and  Brkv,  are  the  principal  villages.   With  fhcae   .  || 
exceptions,  the  iabaWtinu  nre  ecattered  aloog  the  gacd^aad 
coast,  and,  in  •ome  of  the  prindpat  atniths,  paiamg  Nacwty. 

much  of  r^ji  ir  tlii  r  in  idleness ;  a  healthy,  robust,  and  ' 
simple,  iliougli  ill  informed  race,  who  have  con- 
tributed largely  to  the  public  Kervicc.  For  the  last 
half  century,  the  EarU  of  Sutherland  have  raised 
among  them,  at  the  commencement  of  every  war,  a 
corpe  of  1000  men,  well  known  bjr  the  name  of  die 
SuiMriflnd  Fendblei ;  but  this  ^lrit«  founded  in  at- 
tachment to  theix  citieftb  bis  now  beei 
weaker  than  formerly. 

Till-  [  n  inly,  in  wliich  the  iriir.lir'r  .if  vr-'f  r^rnayl 
vary  ironn  20  lo  '25,  ser.ds  one  member  lo  i-'aniamcnt 
and  the  io*  n  of  Dornoch  joins  with  Dingwall,  Tain, 
Wick,  and  Kirkwall,  in  electing  one  for  the  Scottish 
burKfar. 

The  popnlatiocb  Mooidipg  to  die  cennia  of  1801, 
waeSS,ll7;  in  ISll  it  wnoanled  to  89^629:  uid 
in  IMl  te  SS|84CI.  of  whick  were  males,  and 
1£,759  were  finnalci.  Hie  finime$  employed  in  agri- 

cultiiriL  'vi  r(3  3362;  in  trade  and  manufactures 
in  »U  uilitr  occupations  818.    The  incrcaue  of  popu. 
ktion  from  1811  to  lb'2I  was  only  211. 

There  are  some  remains  of  autiquity  in  various  ^ 
parts  along  the  coast.  I'he  mosi  interesting  are 
two  circular  boildiogi,  called  Dun  Domadu^  or 
Dorneditta'a  Teiver,  and  Castle  Coll,  both  revcd 
flf  laniB  atena^  nicely  fitted,  but  without  cemwiti 
and  of  wtikh  cosrfdcrabte  portiou  are  itlll  entire, 

after  the  lap^  rf  r,r  ^bably  1000  }  eni  -.  ('ristle  Col!, 
wbjth  is  siiuateti  on  the  cast  side  ul  dm  county, 
on  a  stream  tliat  tails  into  the  Brora,  has  an  exterior 
circumference  of  54  yardr,  with  walls  four  and  ooe- 
half  jarda  thick  at  the  base,  inclining  inwards  nine 
inches  io  everj  threo  feet  in  height ;  and  two  small 
apartmenta  on  each  aide  of  the  door-way,  as  if  in- 
lended  fitr  gutrd-MlMM>  The  highest  part  of  the 
wall  II  BOW  only  eleven  feet  high,  but  old  people  re- 
meniber  it  twice  that  height.  Dur.  D  i  nadil  is  in 
the  parish  of  DumeM,  on  the  norihtru  b.ile  of  the 
county.  It  is  a  building  of  the  .^ame  character  with 
the  former,  but  stiil  more  dilapidated,  and  is  ccle- 
bMted  In  the  |ncient  Gaelic  ballad;*  as  a  place  of  re- 
nown at  a  very  early  period.  The  rains  of  Dornoch 
Cathedral  still  display  the  original  grandeur  of  that 
edifice,  which  is  said  to  have  beat  bttih  in  Ibe  eleventh 
eentnry,  and  repaired  and  enlaiged  in  the  thirteenth. 
Circular  cairn.s  with  subterraneous  passages,  tutnuU, 
and  some  small  fi>ru,  may  yet  be  traced  io  various 
giluRiions  along  the  coast. 

See  the  general  works  quoted  under  the  former 
Scottish  counties ;  Henderson's  General  View 
the  County  ^  Sulheriattd  i,  and  Loch'a  XeoBifiif 
of  the  Ir»pr<mmeia»  if  tkt  jfoyiHb  ^  SU^M  in 
^Mtherlmd.  (a.) 

SWEDEN.  The  recent  cbangea  that  hare  been  ii«eent 
produced  in  this  monarchy  consist  of  the  loss  ofCb 
Fmland,  conveyed  by  cc&ston  to  Russia,  as  a  condi- 
tion of  peace,  with  that  of  I'omerania,  now  subject 
to  Prittsia ;  and  ihe  acquisition  of  Norway,  as  the 
price  of  the  services  of  Sweden  in  tli  '  -truggle 
which  taenuoaied  wilh  lhe  downfall  of  Buonaparte. 
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SWEDEN. 


NteMi  If  iIm  idMbiunu  of  Momgr  Utemeitd  m 
^^^^  ^to  bwHBing  subject  to  die  kiDgdoa  of 

Mrarances  were  given  that  their  ancient  usagCB  and 
privileges  should  be  preserved  to  them;  and  that, 
though  united  with  Streden  under  the  same  mo- 
Daren,  the  legislative  power,  the  finance*,  ihc  na- 
tlooal  debts,  the  laws,  the  army,  and  other  e«tablish- 
■lents,  ahould  bt  maintained  distinct,  and  almost 
•very  puipoieaf  n  independent  nation  be  preserved. 
\  Bwdom^  OM  of  the  Gentnda  of  the  Franch 
■majr,  bod  boon  ehoeen,  by  the  leaote  oBil  tlM  kfaig, 
Charles  XIV.,  as  Crown  Prince,)  or  successor  to  the 
throne ;  perhaps  without  any  inirigues  on  bis  own 
part,  but  certainly  without  any  on  the  part  of  the 
French  Emperor,  chiefljr  on  account  of  the  reputa* 
tioD  he  had  acquired  tttoogb  the  north  of  Emoe, 

2hb  wue  and  hnaMM  floadiict  wbikt  owrdaiDg 
t  militarT  power  in  Hmofer.  Ob  the  deniae  of 
Charles,  after  bis  cooperation  with  the  alUea  in  the 
deliverance  of  Europe,  Bernadotte  mounted  the 
throne,  and  seems  to  have  succeeded  in  uniting 
Sweden  and  Norway  under  faia  government,  and  in 
esubliahiof  in  bb  ftnDjr  Ifao  onooMrioa  to  tbt 
Grown* 

The  Bwediih  geoarapbert  divide  the  Itii^om  into 
Amo  MrtiMH,  ooUod  bj  them  the  North,  the  Middle, 
■ad  tne'SoQlb  PtoHncee.  Tbcae  are  again  divided 

into  districts,  according  to  their  political  and  fiscal 
relations,  denominated  Laens  or  Stadtholdcrships; 
but  the  ancient  distinction  of  provinces  is  still 
Itept  up  among  tlie  greater  part  of  the  inhabitant!. 


LacB*. 


Stockholm  city, 
DrottiiMbolm, 
Stodtboln  dit- 
trict  • 

U|»al  o. 

Westeras 

Nykoping 

Orebro 
^  Carlsud 

Gatteabuiy 

Elfsborg 

Slaraboig  • 

Linkopiiy 

Calmar  • 

Jocnkoping 

Cronoberf; 

Carlskronu  • 

Gothland 

Haloutad 

Chrtatianatad 


BxIcDt 

Square 

.MU,- 


'  Falun  or  Storak- 

opparberg 
Gerieborg 
■{  Jaenitland 
Norrland 
Maester,  and 
Nordbnttens 


2,624 
2,261 
«,793 
S,880 
3,670 
6',5jO 
1,835 
S,008 
3,?07 
4,305 
4,181 
4,267 
3,495 
tj066 
1,045 
1,963 
2,174 
1,750 


12,587 

I8,2(il 
10,496 

ij4,5<)7 


tion. 


CapitaU. 


172,089 
81,128 

84,808 

ys,7()i 

l(X),428 


t40,IOuCarl«tad 


119,514 
156.271 
138,410 
162,859 
36.296 

ii7,;?8i 


120.547 
149,89? 

124,816 

79,o:k) 
.s2,oo{: 

62,000 


'ii,o:)( 


Stodholn 
Upaal 

U'fstcras 
N'ykoping 
Orebro 


Cjolicnburg 
Meoetabotg 
.VfarieitMi 

Linkoping 
Calmar 
Toenkoping 
Mcrioe 
Carlskron 
Wiiby 


73,594  tialraaud 


hriatkuetad 
Malmoe 

Falun 

Geflcborg 

Oesterauod 


L'mcac 


The  placate 
and  their  populatfam,  ait  aa  ibIio«ai 

Stockholm,  65,47i;  Gottenburg,  17«790;  Carls.' 
crona,  10.553;  Norrkopping,  9428 ;  G«B(lMirg,  5930; 
Malmoe,  4932;  Upsal,  4897  ;  Falun,  4709;  Udde- 
waila,  3971;    \Vi»by,  3819;   Laadakroam  3776; 
Carlsham,   3.'387  ;    Orebro,    3242  s 
Cbristianstad,  SlOti ;  Calmer, 

There  an  88  piaoea  deaoaiaatid  citiee,  and  I 
called nailMttovM*  Tbtffwnm 
the  fbv  abofo  eawaefetad.  Tbeiefaabitaiila'ef  duae 
dtiea  and  towns,  according  to  the  tables  of  1815, 
were  243,029,  making  about  one-tenth  of  the  whole 
population  ;  and  the  other  nine-tenths  were  living  in 
2214  parishes,  containing  ti5,SM  ianna.  At  the 
•ame  period  the  dasaea  of  the  fNOpla  «•  iImn  indi* 
cated.  LeanMd,  inoludi^  clergy,  nawftMiMii  ■liidwMi, 
and  ■ervanta,  caiployed  ie  the  ctiwcIim,  with  Mr 
srivea  and  children,  85,986;  civil  officers,  24,652;  mill, 
taryof  all  ranks.  113,465;  sailors,  SS,178;  burgessei^ 
including manufacturerr, merchants,  tradesoien,  handi- 
crafkmen,  and  their  several  apprentice*,  160,922; 
private  pcr»on£,  including  retired  officers  and  trade*- 
owners  of  estates,  funded  pnpertj,  or  aMM* 
79.S14;  peasants,  IjmJmSt  imumk  tKh- 
to  the  o<4Mlitjr  and  gcalijr,  «|^C89|  pooi^  aid 
Jera,  S4,1S1 ;  orphan,  and  fmndSag  dkildNii, 
13,757  .*  and  fenmlce  who  are  either  siMPaor  widows, 
with  their  children,  .''>,''<.5.496.  By  a  toUe,  the  data 
for  which  were  collected  in  1810,  it  appeared  that 
the  families  were  451,116;  that  the  learned  claiaea 
formed  1  in  110  of  the  aulea  ]  the  civil  officers,  1  in 
140 :  the  niiiianr,  iooluding  the  aHUtt%  1  bi  S7 1  tfae 
tradewaaa,  1  w  aft)  t  the  far  mete,  T  h  10 1  tte  daaiaa 
tic  aervanu,  1  in  44 ;  tbe  workaien  ia  ftetoriea,  I  in 
52 ;  the  sailors,  1  in  146 ;  the  poor,  1  in  60;  and  the 
childrvn  one-eighth  of  the  whole  urnle  population. 

Not  more  than  onc-twcntietii  part  of  the  turfBCecfjpntmtmk 
Sweden  ii  capable  of  cultivation,  and  of  that  only  one- 
half  is  actually  cultivated.  The  harvests  are  by  no 
means  productive,  and  t^timated  by  Akrel  to  yield 
not  more  than  five  tinea  thoaeed  that  iatewu  io  goad 
yeara.  In  a  eydeof  ten  yeara,  the  lamo  writer ttalea, 
that  one  of  them  fails,  two  are  scanty,  five  are  mode- 
rale,  and  two  ore  abundant.  The  deficiency  of  corn 
for  the  support  of  the  inluibitanls  compels  tht  m  ic 
mix  (he  rind  of  the  Pintu  tihettm,  and  lb*  rooU  of 
aome  bug-plants,  with  tbcir  flear*  to  eh*  oat  ibeir 
scanty  stock  of  food,  llie  eataoaiea  enllivatiaM  ef 
potatoes,  which  has  ukea  plaee  of  lale  Toaia,  ' 
been  fiMnd  to  afford  moat  valuable  aid  to  uegeBi 
aoMMenee.  Hemp,  Hax,  and  tobacco,  are  grown  I 
domestic  use.  Hops  are  cultivated  and  exported  to 
Denmark  and  Germany.   The  breeding  of  cattle  is  a 

E reductive  branch  of  industry,  though  the  racea  of 
orses,  cows,  and  sheep,  are  genOMUj  aottll  in  liaa. 
The  stock  of  cattle  was  as  folbwa,  aoe*  after  the  looa 
of  Finland:  bofNi»4(W«osa;anayoaMbiBdcal«aih 
l,81fi.5M|  and  aheap  aikl  lanba,  i,M9,siSi  gwts 
and  piga  are  thinly  scattered.  In  the  north,  the  rein- 
deer ia  a  valuable  domestic  animal :  some  proprieiora 
have  herds  of  more  thsn  1 000,  which  are  fed  through 
the  winter  on  the  mo«s,  which  instinct  teachca  then  to 
find  under  the  deep  snow.    The  fishertM  yield  ens* 

ploTment,  aubtiitence^  and  ariiclai  Sot  caqiorti  bii^ 


Digitized  by  Google 


SWE 

lof  laM  yean,  the  shoals  of  berringi  bavo  greatly  di- 
miniabed.  The  chief  production  of  the  soil  is  tiu* 
ber,  as  t»o-tliird»  of  ilie  satface  ig  covered  wilb 
woods.  TJia  far  greater  part  of  the  dwellinca  ars 
COMpoaed  wholly  of  wood;  di*  ^and  for  ftel  it 
vary  ffcat;  and  yet  tba  isport  of  pimimt  mmla» 
pitoh,  tar,  potaabcs.  and  charcoal,  foroa  Urn  chief 
part  of  the  foreign  tr.i  li ,  Tliu  mines  of  Sweden  have 
long  been  worked,  unii  Lave  buircrcd  little  increase 
-or  diminution  of  iat<'  yiars.  'I'iicir  average  products 
bave  been  6^  uuiices  of  gold  ;  12,900  ounces  of 
ver;  S4,i(00  quintals  of  oopp«r  :  431  quintals  of  leads 
100,000  tons  of  iron;  '22,000  quintal*  of  ■limi 
95.000  IMS  of  «a«l:  and  6^,000  quinlaboraallpoare. 
Tho  matMifitctarca  of  Swadeo  are  confined  to  the  few 
ntidea  roqolred  for  the  scanty  supply  of  iu  needy 
population.  Clothj,  cotton!>,  silks,  and  linen?,  and 
many  ^tnuller  articles,  are  furnished  from  ttie  dilTcretU 
fabrics  within  the  kingdom,  ivhosc  annual  amount  is 
calculated  to  be  about  L.  280,000  Sterling.  The 
merchant  ahipi,  in  1816,  wer«  1107;  tbdr  bwden 
6*^00  lasu,  and  tlwtr  CMwa  gOU  neo  and  bon. 

Tbe  govemmoat  la  a  Kmited  mtmarcfay,  hereditary 
in  tbe  male  line  of  ncrnni!i'*te  ;  but  in  case  of  the 
failure  of  malcH  in  that  minilV)  a  succcb^r  is  to  be 
nominated  by  the  King,  and  approved  by  the  Legisla- 
ture. Tbe  appointed  civil  liit  tor  the  King  is  SS0,OO() 
riK  dollars  banco,  or  abont  L.  50,000  Sterling  ;  that 
of  tbe  Crown  Prince  e«»  third  of  IbM  aim.  The 
Suteaare  oooaposed  of  1 100  NoUet,  50  to  to  Clergy, 
kom  100  10  aoo  Burgesses,  and  100  Peasants,  who 
vote  by  daaacs,  not  by  tbe  bead.  They  neeemrtly 
assemble  every  fifth  year,  and  more  frc<)uently  if 
convened  by  the  Kinp.  They  make  laws,  grant 
taxes,  reguUte  the  coinage  andl  tbe  press,  and  8a« 
perintend  the  administration  of  justice.  The  laws 
are  eonuioed  in  a  volume  of  480  pages,  which  is 
looked  up  to  with  much  vaaenttioa  Arom  ita  aatiqid* 
ty,  having  been  adapted  «■  early  ae  ^e  year  1449. 
All  new  cases  of  [IiU'iTcncf/s  thaf  ocror  f\rc  referred 
to  tlie  principles  contained  in  this  iuadamcntai  code, 
i  hi  >  ire  courts  of  revision  and  ooiMli  of  Ufpai, 
whot^c  Judgment  is  final, 
ndif^oii  and  The  est^lisbed  religion  is  the  Lutheran,  but  aiace 
the  year  1799  all  other  KCia  bofo  been  tdeeaiad. 
It  is  modified  soowwbat  ia  ft  manner  dMbraat  from 
irbat  exisu  in  Germany,  and  oppnMRhing  in  its  go- 
vernment more  nearly  to  the  English  Church.  There 
are  twelve  Ui&hops  and  one  ArcIibiAhop,  that  of  Up- 
saJ.  The  benehces  are  endowed  with  the  tithes,  and 
tbe  condition  of  the  clergy  is  respectable.  The  Uni- 
VOraity  of  Upaal  is  the  highest  seminary,  containing 
nua^fcwr  pwfeMOW.  The  University  of  Lund  has 
twenty-two  profeMort.  lo  ibaae  eatridWiaeBti,  the 
system  ponoed  diSm  flooi  that  of  the  Oennan  onU 
VI  r^iti^  1,  bith  in  the  length  of  time  required  for  a 
dc^TUL,  and  the  restrictions  upon  the  conduct  and 
attention  of  the  students.  In  most  of  the  Episcopal 
cities  there  are  endowed  classical  schools.  In  all 
tbe  towns  there  are  burgher  schools,  and  in  tbe 
cburcbe*  in  tbe  viU«g^;  in  wkwb  the 
Brian  aediod  of  tenehing  icadbig  and 
baa  been  ancceaafldly  introduced. 

Tbe  amy,  at  present,  is  reduced,  and  oonsista  of 
S506  cavalry,  '24,144  il  ' 
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extra  jnlinarv  Jivl-.'nn  of  :i:i87  men  of  all  arms .  The  Swedaaaad 
army  may  be  made  up  in  war  by  the  reserve  and  re- 
cruiting  to  100,000  men.  The  navy,  which,  in  1806. 
bad  sunlt  from  20  sail  of  the  line  to  IS,  aincn  1790b 
ia  DOW  so  much  further  rednoed,  tbat  tliaeo  are 
aeiKel^  six  anil  fit  to  be  amt  to  sea,  and  eight  or 
BbwIhgMea.  TboM  am  ft  considerable  mmber  of 
gun- boats  and  other  flotilii,  naloiilitai^  to  CMf^ 

land  forces. 

i'lie  expences  of  the  government  arc  very  rigidly 
watched,  and  have  recently  beaa  cooside»biy  rodmy 
od ;  fti  preatnt  thqr  atand  on  tlio  ftaowing  ecale« 

EatriUMnoBtoftbeBoyalHoaMhalda,  L.  810^000 

For  the  Senators  and  the  Government,   180,000 

For  the  Judicial  and  Police  Uranchea,   50,000 

For  the  Military  Branchy. ...n,„„.M.,^  :~i\[Mi(t 

For  the  Marine  branch,  lf<l>,CKiO 

For  Extraordinary  Expences,  iadndi^K  ln> 
(erest  on  the  Public  ]>ebt,  ISdfiOO 

L.U40yOW 

The  puWic  inc  uiL  i  nearly  commensurate  with 
tlie  expenuiLuri:  oa  aii  uverage  of  3'ear»,  It  in  de- 
rived in  a  small  degree  from  nanonal  domains,  from 
a  land  and  capitation  tax,  from  duties  on  imports 
whicii  are  let  to  farm,  from  stamps,  from  taxes  on 
liquors,  from  tbe  iDOQOpoly  of  saltpetre,  from  tbo 
mi  net,  and  seme  auallor  aonreoa.  The  puUie  ddbt, 
on  16th  April  1819,  amounted  to  6,371,863  Reichs- 
thalern  Banco,  or  about  L.  1,387,500  Sterling ;  bav- 
in- LiLL'n  reduced  L.  ti50,000  sinci  ilji  y,  ar  1H13.  It 
is  wiiulJy  owing  to  reisident*  in  Sweden  ;  and,  on  the  « 
plan  of  a  sinking  fund  now  in  progres.s,  will  be  cx- 
tiocuisbed  in  fourteen  years.  The  chief  financial 
onl  aider  which  tbt  Ungdaea  suffers,  is  from  tbe 
iMt  quantity  of  paper  moncf  wluob  ctrcohueab  and 
wbiefa  baa  driven  oat  tbe  uetaffle  money.  Mearaiea 
are  adopted  by  which  this  paper  is  gradually  with- 
drawn by  tlie  bank,  for  accomplishing  which,  cer- 
tain extraordinary  taxes  are  appropriated. 

See  ErdebetchreibuHg,  von  Gasparai,  &c.,  Weimar, 
1822;  Swerige's  CivU  och  Krigskalender  for  Aret, 
Stoekbolni.  1819;  Utiatt  tU  m  SpoMt  iMuHk, 
F9nla  AfiUingen,  StocMNba,  1518 1  Thoaioonli 
Traedt  m  Smiiem,  London,  1515^ 

N'onwAY. 

When  the  po»er  over  Norway  was  a^umed  by  Norn/, 
the  .Sfredish  monarch,  its  independence  of  Sweden 
was  secured  by  resolution*  of  tlie  States,  or  the  Stor- 
thing, guaranteed  by  tbe  King  on  tbe  4lh  Novem- 
ber 181^  Ibaae  fimdaaiental  mlaa  dacroa,  let. 
That  only  dtiiena  of  Norway,  of  tbe  lAMberan  f«> 
iigion,  shall  be  nominated  to  fill  any  office.  2d,  That 
Norway  shall  be  answerable  for  its  own  national  debt 
alone.  3d,  That  none  .shall  he  judged  but  by  the 
law,  and  that  torture  shall  not  be  practiseiU  4tb, 
Tbat  no  Ntrospective  law  shall  bu  enacted.  5th, 
Tbat  no  one  shall  be  arreated,  or  confined,  but  bi 
caMO  nodfiad  by  the  law.  6th,  The  liberty  of  dw 
pren  aliall  not  be  infiinged.  7tb,  Lendod  pra|ieit7 
shaU  not  baooma  tofUtod.  8tb,  No  noUaa  dial  ba 
created.  9tb«  Eocb  Norwegian,  withaot  ngvd  to 

4k 


Digitized  by  Google 


606 


S  W  E 

>  Mid  rank  or  weaTt!),  U  bound  to  serve  a  certain  time  to 
"•"■•T'  be  fixed,    loth,  Norwiiy  s'lail  retain  iia  own  bank 
and  coinii.    iiil),  Nome^'ian  iii«r«liint  ahipt  naf 
CKtty  tbeir  own  national  dag. 

trader  Ihaae  stipulations,  Norway  b  a  Umlted  be- 
radiiaiy  nonarcby,  in  wbich  tiia  cxoeotife  power  to 
vcMed  u  dw  VSng,  and  tlie  LegMatore  in  die  StalM* 
or  Storthing.  The  King  exercisw  his  power  throogb 
a  Viceroy,  who  resides  in  the  royal  palace  at  Clir)M> 
iana.  The  members  of  the  Legislature  ore  chosen 
by  electors,  who  are  nominated  tor  tliat  purpose  by 
those  who  have  a  rigin  tu  role.  In  the  citit«,  the 
number  of  electors  to  be  chosen  is  one  to  every  fifty 
voters ;  in  the  country,  one  to  every  hundred  votes. 
Tlicta  electocs  ebooM  tlic  depntiea  for  the  respccttfa 
dklrietti  from  five  to  Fourteen  eleetori  diooae  one  de> 

pU^;irom  fifteen  to  twc  ry-f  r.r,  two  deputies  ;  Trom 
twenty-five  to  tliirty-foufj  lJ;n.e  deputies ;  and  from 
tliirty-hve  upwards,  lourdejiuties,  which  is  the  greatest 
numtMir  tliat  any  electoral  oiueaibiy  can  nominate. 
The  deputii  s  niu«t  be  thirty  years  of  agei  and  have 
resided  the  last  ten  years  within  the  kingdom.  Who> 
ever  ta  cboceo  is  bound  to  serve.  Tbmr  are  free  fWm 
•rrert»  and  are  paid  Aw  their  dae  and  travelling  ex« 
pence*.  The  namber  of  ibe  representatives  of  the 
country  are  as  two  to  one  of  those  from  the  cities. 
The  wilole  number  is  from  75  to  100.  The  servanin 
of  the  Crown,  the  Members  of  the  Cttuncil,  and  Pen- 
•ionerSf  are  ineligible.  The  assembly  meets  every 
third  jreer  on  the  fir«t  working  day  in  February. 
Tbere  are  two  chamben,  or  bodicea  one  called  the 
Lagihing,  consisting  of  one>lbartb  tbo  members,  the 
other  caued  the  Odelsthing,  comprehending  the  other 
tbree^fourths.  All  laws  must  originate  in  the  Odels- 
tliing,  from  its  own  nicnilicr.*,  or  tVoni  the  suggettioa 
of  the  Kiog ;  but  the  assent  of  the  other  body  is  re- 
quired for  their  enactiucnt.  The  fornu  of  passing 
laws  are  complicated,  but  they  insure  great  delibera- 
tion. The  aisembly  COOtinites  iu  seuion  throe 
inonUM»  but  the  King  maj  prolong  it  b^ond  that 
period,  or  call  it  together  in  the  fntervala  of  the  re* 
gular  nssemhlings.  The  Senate,  oppointed  by  ilic 
King,  is  ratlier  an  excculivc  than  a  legiBlallvc  body, 
but  must  consist  of  .N orwi'f^ians. 

The  expences  of  ihe  government  are  nearly  equal 
tm  llw  ineon^  both  being  about  L.  SOo.ooo  Sterling 
per  amaim.  The  revenue  arieei  principal!/  ftom  a 
tinitorial  impostt  and  frou  dotiee  on  importation  and 
OOBMnption,  which  amount  to  three- fourths  of  the 
whole.  The  national  debt  is  in  annuities,  amounting 
to  nearly  L.  10,000  per  tuinuvi.  It  would  be  speedi. 
ly  redeemed  hut  (or  the  ^rrcat  mass  ol  paper  money 
ill  Circulation,  which  had  depreciated  it  to  such  an  ex- 
tent, liiat,  in  liil?,  one  silver  dollar  was  worth  tea 
paper  dollars.  Attempts  have  been  made  by  the  es- 
tabliihmcnt  of  a  national  bank  to  remedy  this  evil, 
but  ila  enooem  baa  been  biiberto  very  slight. 

The  army  consists  of  ri.OOO  tnen,  u\  I im  /"i^oO 
form  the  garrisons  of  the  several  tarutied  places. 


S  W  I 

The  militia  amount  to  7000.    Tlie  navy  of  Norway  Swetomi 


consists  of  six  brig?,  ei^iht  frchooner^  and  about  forty 
gun-boats,  with  i>ome  smaller  flo.ilh'. 

Tbe  religion  is  Lutheran  and  t'le  ecclcinKtical 
a&ln  are  under  the  superintendence  o '  five  bishops. 
The  proviikm  for  the  dergy  is  scanty,  and  many  of 
the  parodiiat  cborehae  are  consequeni'y  de<'.ituie  of 
pastors.  The  Univer^i^  of  CbnatieiM  bra  Msleoa 
professors,  and  somewhat  more  then  100  aaideotf ; 
and  the  seminuries  >  i'  T  'n  iu  i  ^  and  of  Toteo  assi  i 
in  providing  education  for  Uic  gentry  and  cler^j .  la 
each  of  tio  epifoopal  ehlaa  tbere  «•  endowed 

schools. 

Norway  b  divided  into  fbor  provbwei,  caBed 
Sdfte»  via. 


■aimtk 
MUas. 

Christian»aiid  ... 
Bergen   

Nordland  

32.789 

l(),.i04 

'J  1 , 1  li:; 
42,667 

S78,6*6 

11T.P52 
130.9.')9 
161,287 
78.425 

Chrietnoa 

Chririiiansand 
tierge.i 
Drontheim 
AUtalioug 

The  account  ])ublished  by  the  Storthir",  in  1819, 
maki'j  the  iiitiabitants  910,000,  but  in  tinit  number 
is  included  the  army  and  navy.  The  towns,  propor- 
tionally to  the  whole  population,  are  well  filled  with 
iDbabitante;  especi.iily  tbeee  where  tbe  iron-wotte  or 
the  trade  of  sawing  and  shipping  timber,  wbich  is  the 
cliief  commerce,  i«  carried  on.  Tbe  names  and  po- 
pulation of  the  pl.ice.s  coniaining  more  lhan  4000  in- 
habitantii  nru,  tHftgeii.  18,080  ;  C'brisliana,  lO.GSb  ; 
Drontheim,  90OO;  Toten,  78S2:  Kongsberg,  6810; 
Ounlai.  6l69:  Benger.  6149;  HniT,  6009:  Dram* 
men,  5412  s  NiuM,  5409;  Oudaleo,  .5164  ;  Land, 
3U9{  Alsuhoug,  4993  ;  Christiaosand,  4644;  Bor- 
gen,  4<64;  Gruc,  4706;  Homnay,  4561;  Rrdnoe, 
4385;  and  Oal,  tOSG. 

Xee  ihaarups  danske  Monarkies  Staiisti'.,  He. 
Kiobenhavcn,  N'ol.  VIII.  Ihlo;  Jlri^e  durch  Nor- 
txegen  ynd  Lapplaad,  von  LenpolU  von  Buch,  Berlin, 
1810 ;  Gemahtde  von  h'oruc^cit  von  einem  geborenen 
Normann,  Hambuw,  1815 1  Gaiparia  Erdtbitkrei- 
bung,  ID  vol.  189S,  Wewwr.  (w.  w.) 

iiWiSSEIlLAND.orSwiTZKnLAMD.  Thi.  league^ 
of  independent  states,  whose  constitutions,  both  IocaI 
and  general,  had  been  ovi  riurni  li  in  the  course  of 
the  French  llevolution,  uod  a  part  of  whose  terri- 
tory had  been  added  to  France,  has  been  reinstated 
by  the  Congress  of  Vienna  in  its  former  independ- 
ence, and  has  received  additions  of  territory.  Thb 
aetUemeoi  has  led  to  mm  dtvisiflai,  and  the  Swili 
ConCtderacy  at  praamit  coMHttof  twenty- two 
tons,  whose  nane^  csteoti  populRtieii,  ae 
are  as  foliow: 


I 
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Znridc 


Luwfns...... 

Uri  

Schwiiz  

Untenraldan 

Glarui   

Zug   ., 

Fryburg ...... 

Solothuni  ... 
BmI« 


Appenxell  

St  Gall  .. 

Grey  League  

AargMU   

Tbttlianu.....  

Teiaino  

Vaud,  or  Waadt  . 
Valloii,  or  WaUii 
Meufchatttl 
Geneva  


960 
8,690 
768 

512 
470 
260 
45S 
125 
490 
277 

170 
sss 

8^33 

768 
i67 
1,183 
1.498 

1»968 
S20 

95 


182,080 
S91,600 
»4>70 

14.600 
28,900 
21,200 

24,fWV) 

48,600 
49,200 

ao.ooo 

88,000 

130,800 

7S,200 

i-in.firio 
77*090 
88,790 

141,670 
62,800 
50.000 
40,000 


I       I8,fi8l,  or 


Zorick   10,470 

Berne  1^000 

Lucerne    8,000 

Altorf   n.ooo 

Schwiu    4,610 

Samen.,..   3,000 

Glariu   3,000 

Zug   2,500 

Fryburg    6,460 

Solothuia   4,100 

Bade    I6««00 

Sehaffheiiaca  ...  8.500 

/Hcricau    7,000 

(Appenzell    3,000 

St  Gdll   9,000 

Chur    3,350 

Aarau   3,000 

Fraufiofeld  ......  1,800 

Lngno    3«400 

Lausanne   9,960 

Sitten,  or  Sion...  2,500 

Ncurchatel   5,150 

Ceoeni .........  22,000 


1,757,810 


^  The  only  other  towns  (rhoflo  population  cxcceik 
3000  iiihabitaiUs  are  in  the  canton  of  Zurick  ;  Hor- 
gen,  with  3700;  Wadensclmyl,  3460;  Stiira.3360; 
and  Wald,  .S200;  in  the  canton  of  Vaud,  Vevay,  with 
8780  i  and  in  the  caoton  of  Geneva,  Carouge,  eritb 
8800  Mula. 

Eech  of  the  cantons  haa  ita  own  system  of  gevem- 
ment  and  laws ;  but  they  all  form  a  general  comma- 

niiy,  tj',  II -  ana  of  representatives  chosen  from  each 
of  diem,  who  meet  lu  regulate  llie  external  relations 
of  the  union,  and  to  provide  the  means,  both  in  lioppe 
and  money,  for  the  general  defence. 

The  defcgaMS  fnm  tlia  diftient  cantons  assemble 
jetrij  in  July,  or  auNrefreqiieetiir,  on  theraqvisitiaii 
ef  eny  five  of  them.  Treaties  or  peaee^  or  dedera- 
tionsof  war,  require  the- assent  of  three- fourths  of  the 
votes.  All  other  matters  are  determined  by  majori- 
ty. The  place  of  meetins'  is  r  itntion,  Zuriclc, 
Berne,  and  Lucerne,  eacii  for  two  years,  where  the 

supreme  court  is  held,  and  tbe  Chaaeellor  and  Slate* 

Secretary  hold  their  offices. 

Althoogfa  every  roan  capble  of  bearing  arms  is  a 
soldier,  and  occasionally  trained  and  exercised,  yet 
a  more  disposable  force  is  arranged,  to  which  each 
of  the  cantons  mutt  furnish  their  proportion,  at  the 
rate  of  two  men  out  of  every  hundred  of  the  app 
priateage*  These  fem  ao  amif, 
follows : 


Brought  forward 

Train     

Light  Cavalry...  17  4roop« 
Sharpshooters...    10  o 

Infantry   SO*  do. 

Yagdrs   soda. 


2,485 
],400 
1,088 
1.000 
85^199 
8.000 


appro. 
l(Mi»M 


Carry 


1^485 


The  mililis,  mustered  under  the  direction  of  each 
individual  canton,  amount  together  to  67,5l6  men, 
besides  which  is  the  landwcbr,  or  levy  en  masse, 
wbioh  eoetpiebeodi  tbe  whole  of  tlie  auk  peoula- 
lioo.  Id  ordw  that  tbe  militaiy  spirit  of  ttie  siriis 
may  not  become  dormant,  the  cantons  have  jierniit- 
ted  great  numbers  of  iht-^r  young  men  to  enter  into 
the  BL-rvice  of  foreign  states.  In  the  year  181G  the 
numbers  so  engaged  wer«  estimated  to  be  about 
30,000;  of  whom  12,370  were  in  France;  10,000  in 
tbe  Nctlierlaiidti  480  in  Prussia; and  tbe  others  in 
Sftin  and  Sardinia.  Tba  eKpenoes  of  the  general 
government  are  defrayed  by  contributions  from  each 
canton,  according  to  their  estimated  wealth,  which, 
as  well  as  the  military  contingent,  is  adjusted  to 
existing  circumsiaaces  at  tlie  termination  of  every 
period  of  twenty  years.  The  revenues,  expcnoes, 
and  debts  of  the  several  oantooi,  are  gwterally  kept 
eriib  anich  privacy,  aad  (be  taaea  are  farion%  bat 
fai  geaeial  vssrjr  imiU 

The  caatons  of  Lueeme,  Uri,  Schwiu,  Un^rwal' 
den,  Zug,  Fryburg,  Solothurn,  Ti  Ii  n  i  il  apart 
of  Appenzell,  adhere  to  tbe  Roman  Catholic  church. 
lb«  wfofBsd  PMlHtaDt  dmcdi  is  esiaMisliad  io 
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SvuterUod  Zurick,  Berne,  Ba»le,  Schaffhausen,  Vaud,  Neufcha- 
II  tcl,  Geneva,  and  a  part  of  Appcnzell.  Both  reli- 
gion* are  establislied  in  Glarus,  Thurgaw,  Aargau, 
St  Gall,  and  the  Grey  League,  but  in  them  the  majo- 
rity of  the  people  arc  Protestants.  The  number  of 
the  Reformed  or  Calvinists  are  estimated  to  be 
1,046,000;  of  the  Catholics  68'i,000  ;  and  in  the  re- 
mainder arc  comprised  a  few  Lutherans,  Anabaptists, 
and  Jews. 

As  Switzerland  docs  not  grow  sufficient  corn  for 
its  own  subsistence,  though  it*  harvests  are  eked  out 
by  the  recent  extension  of  the  culture  of  potatoes, 
that  necessary  article  is  supplied  to  it  from  the 
neighbouring  states  ;  to  which  it  makes  returns  in  the 
products  of  it»  soil,  wine,  live  cattle,  butter,  and 
cheese.  Besides  thc«c  it  sells  some  manufactures, 
the  principal  of  which  are  various  cotton  goods. 
These  are  chiefly  produced  in  Zurick,  St  Gall,  Berne, 
and  Appenzfll,  where  extensive  machinery  ia  con- 
structed both  for  (Spinning  and  wcuving.  Some  of 
the  goods  produced  in  Switzerland  are  Uie  most  suc- 
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ccssful  in  rivalling  the  fabrics  of  Lancashire  and  Glas-  Swimnlmt 
gow  at  the  great  fairs  of  Frankfort  and  Leiptic  In 
the  cantons  of  Thurgaw  and  St  Gall  there  are  many 
manufactories  both  of  fine  and  coarse  linen.  Silk 
goods  of  various  descriptions  arc  mode  in  Basle,  in 
Schafrhausen,and  Lucerne,  but  especially  in  Tessioo, 
where  the  raw  material  is  produced ;  but  this  de- 
scription of  productions  has  of  late  sufiered  a  great 
declension.  Watchmaking  gives  employment  to  more 
than  4000  workmen  in  Geneva,  and  to  as  many  in 
Neufchatel  and  other  places.  The  number  of 
watches  annually  sent  from  Switzerland  is  estimated 
to  be  about  '250,000.  These  means  of  subsistence 
and  employment  arc  found  insufficient  to  check  the 
progress  of  poverty,  which  is  making  rapid  strides, 
and  which  has  produced  extensive  emigrations  to  the 
United  States  of  America,  to  Canada,  and  to  Brazil. 

See  Simond's  Sicitterland ;  Korner  kiirze  Erd- 
betchreibung  der  Schxixi: ;  Ehrmann  neutte  Kunde 
der  5cAuri:  und  Italien  ;  Uteri  handbuch  det  Schrseiz 
Slaatsredi.  (w.  w.) 


TAXATION. 


Drfinitioo.  A  TAX  is  a  portion  of  the  produce  of  the  capital 
and  labour  of  individuals,  taken  from  them  by  au- 
thority of  Government,  and  placed  at  its  disposal. 

A  tax  may  be  either  direct  or  indirect.  It  is  said 
to  be  direct  when  it  is  immetliately  taken  from  in> 
come  or  capital ;  and  indirect  when  it  is  taken  from 
them  by  making  their  owners  pay  fur  liberty  to  use 
certain  articles,  or  to  exercise  certain  privileges. 

A  tax  may  be  either  general  or  /)rt»-</ci4/or— that 
is,  it  may  bo  made  either  to  affect  all  classes  indis- 
criminately, or  to  aflcct  only  one  or  more  clashes. 

Taxation  is  the  general  term  used  to  express 
the  aggregate  of  particular  taxes.  It  is  also  the 
name  given  to  that  branch  of  the  science  of  Political 
Economy  which  explains  the  mode  in  which  the  re- 
venue required  for  the  public  service  may  be  most 
,  advantageously  raised. 

Part  I. — General  Observations  on  Taxation. 

Necettily  qf'  Taxation — Pretent  System  of  Taxation 
originated  in  the  decline  of  the  Feudal  Syttem — 
Taxet  ftlimated  In/  Values,  and  not  by  Quantities— 
Every  Improvement  in  the  Arts,  a  Meant  of  ena- 
bling a  Country  to  bear  Additional  Taxet — Opposite 
Effects  of  Moderate  and  Heavy  Taxet — Fallacy  of 
the  Doctrine  of  those  ivho  contend  thai  Taxet  are  not 
really  lost  to  the  Contributors,  but  that  thryare  again 
restored  to  them  by  the  Expenditure  of  Govern- 
ment or  itt  Agents — Erroneous  Opinum  of  Locke 
and  Queinay  with  retpect  to  the  ultimate  Incidence 
of  all  Taxet  on  the  Land — Maxims  to  be  obterved 
ia  the  Imposition  of  Taxes — Agreement  or  Disagree- 
ment of  certain  Taxes  with  these  Maxims — Excise 
Scheme  of  Sir  Robert  Walpole — Expence  and  Mode 
y  collecting  Taxet— Corviet. 


We  conceive  it  would  be  quite  superfluous  to  en-NceeanW 
ter  into  nny  lengthened  argument  to  show  the  utility,  Taun*- 
or  rather  necessity,  of  raising  a  revenue  for  the 
use  of  the  public.  It  is  sufficient  to  observe,  that 
security  from  foreign  invasion,  the  speedy  and  im* 
partial  administration  of  justice,  and  the  mainte- 
nance of  good  order  and  tranquillity,  arc  absolutely 
indispensable  to  the  succes&ful  exertion  of  industry, 
and  to  the  advancement  of  society  in  the  career  of 
civilisation  and  refinement.  And  when  such  is  the 
case — when  it  is  admitted  on  all  hands,  that  security 
and  good  order  are  productive  of  universal  advan- 
tage— and  that,  without  them,  there  could  be  no 
considerable  accumulation  of  national  wealth — it 
is  plain  no  individual  can  justly  complain  that  he  is 
made  to  contribute,  in  the  same  proportion  to  bis 
means  as  others,  for  their  attainment;  or,  which  is 
the  same  thing,  that  he  is  made  to  pay  his  fair  share 
of  the  sum  required  to  procure  the  services  of  the 
soldiers  and  sailors  necessary  to  repel  hostile  ag- 
gression ;  and  to  support  the  various  institutions  and 
public  functionaries  necessary  to  maintain  the  in- 
tcmal  peace  of  the  country,  to  promote  its  prospe- 
rity, and  to  protect  every  citizen  in  the  undisturb- 
ed enjoyment  of  his  property  and  rights.  It  is  cer- 
tainly true,  that  the  public  arc  frequently  made  to 
contribute  larger  sums  than  are  necessary  for  the 
ends  of  good  government.  But,  as  tliis  abuse  must 
obviously  originate  either  in  the  misconduct  of  ad- 
ministration, or  in  the  defective  political  organisation 
of  the  State,  it  does  not  properly  come  within  the 
scope  of  our  inquiries.  In  treating  of  taxation,  the 
object  of  the  Political  Economist  is  not  to  inquire  whe- 
ther the  revenue  raised  by  the  State  exceeds  its  neces- 
sary wants,  or  whether  it  has  been  judiciously  ex- 
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I  ovpended ;  but  to  point  Mt  the  ganoMl  eff»ct  of  tuai> 
BUMtion  00  iodividud  ind  publle  w«oIth ;  and,  by  aooly^ 
TMitfoB-  ^ing  the  various  methods  in  wliich  a  revenue  may  be 
'  ^ "  raked,  and  comparing  them  together,  to  show  which 
is  most  advantageoot,  or  lathor  wbicb  is  kati  tt^Hti' 
ous,  to  the  State. 
PMni  Sj5>-    1'hc  scheme  of  taxation  now  in  Torce  in  modern 
tern  orr>x«.  Europe  httlita  origin  in  tbo  dedioe  of  the  feudal 
tyntm.   According  to  the  principles  of  that  aya*  ' 
. line- of  til  °"  ''"^  liinds  of  n  cu Lint ry  were  held  bj' their 

Feudal  Sy».  iicuial  [>os.sLSsors  as  fiels  ot  tJic  Crown,  on  C[)n- 
*Wh  dition  ot  their  piTforminfj  certain  stipulated  services; 

of  which  (he  obligation  to  support  the  sovereign 
when  he  took  the  field,  with  a  body  of  rotaioers, 
•imed  and  atuotaiaed  at  their  own  cxsoncob  ma  by 
ftr  the  moat  inporlant  Tho  tanantt  in  chiof  of  tho 
great  fiefs,  or  those  who  held  directly  under  the  so- 
vereign,  were  either  originally  invested  witJb,  or  sub> 
«c<iui-ntiy  URur|)ed,  tlic  prerof^ative  of  distributing 
justice  in  their  respective  lorti»hipiii  and,  iu  tiioiio 
days,  the  administration  of  justice,  instead  of  being  a 
■ource  of  ex  pence,  became,  in  conwquence  of  uie 
corruption  and  abuses  ^itli  which  it  was  infected,  a 
cooaiaenblo  aourca  not  of  ioHnanee  onljr,  but  alio  of 
enofunwnt.  The  ecpenoe  of  the  clergy  was  either 
dorrriycd  from  the  produce  of  their  ow  n  estates,  or  by 
a  liilie  levied  from  the  estates  of  other.*.  And  the 
labour  of  the  peasantry,  during  a  few  days  before  and 
after  harvest,  sufGced  to  put  the  roads  and  bridges  in- 
to that  Mate  of  repair,  which  tbo  deproMod  aituation 
of  commerce^  and  the  little  intcrcouno  between  the 
diHerent  partf  of  tbo  cotmtry,  weued  to  require. 
Nor  was  it  even  necessary  to  levy  a  tax  for  the  sup- 
port of  tlie  iDonarcli  and  iiis  court.  The  produce  of 
the  Crown  estates,  or  of  the  royal  demesnes  which 
bad  not  been  feued  to  others,  but  which  remained  in 
the  immediate  possession  of  the  sovereign,  were  gc- 
aeralljr  sufficient  to  defray  this  part  of  the  public  ex- 
penditure. When  the  feudal  systen  mm  in  Ua  fi- 
goar,  the  demesnes  of  the  Crown  vren^  in  'OMMfe 
countries,  very  extensive;  and  the  alienation  OCCt* 
sioned  by  the  profusion  of  some  princes,  and  the 
thoughtlessness  ol'  others,  were  compensated  by  the  for- 
feitures and  escheats  that  were  always  taking  place- 
The  vicious  and  defective  nature  of  litis  system  of 
policy  is  (on  obvious  to  require  to  be  pointed  out; 

and  it  had  for  a  loqg  aeriaa  of  yoara  the  most  de- 
atraetlve  influence  on  the  peace  and  prosperity  of 

Europe.  But  the  progreKKivc,  though  slow,  advance 
of  civilization,  ultimately  led  to  its  ovei  tlirow.  Mo- 
ney payments  were  gradually  substituted  for  per- 
sonal services ;  and  tlic  institution  of  standing 
armies,  in  France,  *  by  Charles  VII.,  an  institution 
which  waa  soon  after  introduced  into  other  countriaa* 
cndrely  broke  the  power  and  spirit  of  Ao  ftodid 
aristocracy ;  and  enabled  the  different  governments 
to  introduce  a  regular  plan  of  government,  and  to 
impose  that  system  of  pocwiaiy  "' 
iinivenaUy  established. 


The  amount  of  a  Ux  is  not  to  be  estimated  by  theGoM^  Ob« 
hiJf  OT  specie*  of  the  produce  transferred  from  indivi- 
duals  to  government,  but  exclusively  by  it*  value.  J^^"*^^ 
A  heavy  taxation  cousists  in  the  abstraction  of  ^Tnmwi^ 
large  value,  and  a  light  taxation  in  the  abstraction  n^ud  by 
of  a  small  value.   When  a  tali  takee  place  in  the  cost  Vslnes,  and 
of  producing  any  particolar  oootnodjty,  iu  price  ne>"°*  ^. . 
ooanriljr  deoitqea  m  an  equal  degree ;  and,  suppoa-*""^ 
Mig  the  Taloe  of  money,  the  medium  in  which  uzes 
are  most  commonly  litimated,  to  continue  invariable,' 
the  producers  will  be  obliged  to  disposu  of  a  propor> 
tionally  larger  quai.tity  of  that  commodity  whose 
price  has  fallen,  to  obtain  the  meana  of  paving  (ho 
same  amount  of  tiMO.    It  ia  piaii^f  howcrar,  an 
mat  to  itippoae.  aa  ia  fm  oomnooly  dooo^  that 
the  burden  of  taxation  It  thereby  inereaaed.  The 
value  paid  by  the  prod':r  rs   has  remained  the 
same;  and  it  is  by  values,  mini  not  by  /ptaniities,  that 
the  weight  of  taxation  is  always  to  be  muasuretK 
It,  owing  to  an  impruvemeat  in  agriculture,  in  ma«> 
chinery,  or  any  other  cause,  we  could  produce 
tno  quartan  of  wheat,  or  <«o  yardi  of  doth,  with 
the  sam  ospeoditim  of  capital  and  hdioor  it  nosr 
takes  to  jHrndaoo  imt  quarter  or  one  yard,  it  could 
not  oertainly  be  considered  aa  any  bardahip  to  have 
to  give  doufih-  the  quantity  of  tbgeo  ifffmBWdhlw  IB 
paymcni  uf  our  taxes. 

The  want  of  attention  to  the  principle  we  have  now  Improve- 
Stated,  has  led  to  much  erroneotis  i^aaoning  on  the  inc"*' " 
subject  of  taxation.    Even  Dr  Smith  nado  no  auffi-  '^'''f?' 
dent  aUowaaco  for  the  ciiecta  of  iaprvfimntB,  ««r«wimii 
anabluw  n  eoontiy  to  bear  ad^dond  taxea.  Ke-i^^i. 
thing,  however,  can  be  more  certain  than  that  the'**'''"' 
amount  of  the  produce  of  national  industry  taken  by"*^"**** 
the  Government  as  revenue,  may  be  regularly  in- 
creased, in  every  country  in  which  the  arts  are  pro* 
gressive,  without  occasioning  any  additional  burdOB 
to  the  people.    Every  new  invention  and  diacovcrTf 
by  which  the  production  of  commoditiM  can  be  lh<a> 
Uiated,  and  their  value  reduced,  enaliles  individuals 
to  ipare  a  larger  quantity  of  them  for  the  use  of  the 
state.     The  sacrifice  we  make   in  paying  taxes 
really  consists  in  the  sacrifice  of  the  labour  and  ex-  , 
pence  necessary  to  procure  tlie  money  or  commodi- 
ties wherewith  to  pay  them.    Out  every  increase  in 
the  produetiVO  povanof  industry,  by  diminishingtlw 
labfliur  and  Mtpeaor  fOquired  in  production,  given  til 
the  menni  of  tianaferriog  a  proportionally  greater 
quantity  of  commodities  to  the  state,  without  hubject- 
iitg  ourselves  to  any  additional  inconvenience.  To 
pay  a  given  sum  of  money,  or  a  given  value,  to  Go- 
vernment at  this  moment,  will  cost  a  cotton  manufac- 
turer not  less,  perhaps,  than  ten  or  twenty  tiroes  the 
fuamtiig  of  cottons  that  would  have  been  sufficient  to 
nake  ue  same  payment  in  1 760 :  But  aa  this  reduc- 
tion in  the  nktt  «f  OMtona  baa  been  the  efRBCt  of  an 
equivalent  dlrainntion  in  theexpetvcet  of  their  pradnc* 
tion,  the  manufacturer  is  not  thereby  placed  in  any 
respect  in  a  worse  situation ;  nor  is  he  really  making 


•  It  was  CO  diia  occasion  that  tbo  kuUt  waa  fiiit  ioipoMdin  Fiance.  HaUan'a  Hiilmjf  f/  tke  MUdlt 
■Aget,  I. p.  116. 
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«eD«alOb-t  greater  iacrifice  now  ihan  he  did  before.  Thi» 
airviuianion,|,g,r,^  ihut  GuvernmcnU  have  preci*cl.v  the  sarae 
'^"**^^inufc«t  as  their  subjcCU  in  facilitating  productinn. 

Etety  increase  of  the  poveri  of  industry  affordi-  die 
meuw  of  puttiog  them  in  poctession  of  «  larger  quan< 
tity  of  owfol  wmI  igfeeible  product* ;  while  every 
diminution  of  those  powers  must  either  diminish  tbo 
quantii)'  of  produce  at  their  disposal,  or  force  th«n 
to  lay  lic.ivHT  bkirdcMis.  on  llu  Ir  subjects.  A  rich 
people  is  the  foundation  of  a  rich  irtavury.  I'ublic 
wealth  ia  merely  n  portion  of  private  wealth  trans- 
btfcd  from  individuals  to  Governmeat;  and  the 

nier  the  wealth  of  individuaU,  llw  gmtter  will 
he  magnitude  of  the  porltoii  tbfj  CM  cooveoient* 
ly  spare  for  public  purpose*. 

Though  taxation  be  necessary,  it  ought  llmyt  to 
•ithnonRe-bc  kept  witliin  the  narrowest  limits  posaible.  AU 
T(OueorCa*(|^]((^  occasion  inconvenience  and  privations.  The 
best  are  those  which  are  li-htest ;  but  there  are  none 
ao  light  as  not  to  be  productive  eithir  of  an  increase 
of  tau«  orof  adimioution  of  enjoyments,  or  of  fortune. 
All  nmet  mot  aUinately  fall  cither  on  the  revenue 
of  a  country,  or  on  its  capital  or  stock.  Perhaps  there 
h  no  one  tax  wjioae  produce  hna  not  been  partly 
derived  from  the  one  of  iluse  fiindf,  and  partly 
from  the  other.    There  can  be  no  doubt,  however, 
ibat  by  far  the  largest  proportion  of  all  Iqscs  ju- 
diciously ianpoacd,  ood  not  carried  to  too  great. a 
Mght,  ia  pm  out  of  revalue.  The  de»ire  which 
every  one  has  to  preaerre  hia  pboe  in  aocietjr,  atioiu- 
lates  most  people  to  exert  thoMalvet  to  demy  ibcir 
Uxea,  either  by  increaaed  iadoatry,  or  bjr  naking  a 
corresponding  diminution  in  their  e3tp«endirnre,  with- 
out allow in(;  !liL:ri  tii  encroach  on  their  capitals.  But 
the  power  to  raaki;  increased  exertions,  and  to  save 
from  expence,  though  not  easily  defined,  i«  not  illi- 
mit^e.    Every  freah  increase  of  taxation  must  ob- 
^oudy  oODtribute  to  its  exhaustion  ;  and  whenever 
<hb  haa  been  effected ,  whenever  the  burdeo  of  tua- 
tion  it  not  fully  compcn«ated  by  inereaied  prodiictiaii> 
or  increased  saving;,  it  mrni  encroach  on  the  means 
of  future  production,  tind  the  country  will  begin  to  re- 
trograde.   Taxation,  when  carried  to  this  extent,  is 
ooe  of  the  severest  scourges  to  which  any  people  can 
be  subjected.    By  diminishing  capital,  or  the  funds 
Jettinri  to  support  productive  industryt  it  lessens  the 
reventig  of  the  people,  the  onlyfiind  oat  of whieh  taxct 
can  be  permanently  paid;  and  thuf  lays  thesaroAwnd* 
atiou  of  national  poverty  and  disgrace,  in  thedeetra€> 
tion  ol  individual  fortunes.  Like  falling  bodies,  which 
are  precipitated  with  a  con^tiintly  and  rapidly  increas- 
ing velocity,  a  system  of  taxation  acting  on  capital 
nullipUcapaupcrisai  aad  distress  in  a  geometrical  pro> 
pdrtion,  aad  deatnjyo  diko  tbo  dedve  and  tbo  BNOiit 
10  reprodvee. 

It  wouM,  hoarever,  be  an  error  to  suppose,  dtat  o 

fiix  is  r;.ri'r^v,irilv  n  t.iv  nn  cnpital,  because  it  is  laid 
on  capitui,  ur  a  iax  on  idconie,  because  it  is  laid  on 
income.  A  moderate  tax  laid  on  capital  may  be,  and 
generally  is,  defrayed  out  of  a  saving  of  income; 


while  an  oppressive  tax  laid  on  ioeoiBO  bis  in  most  ^*»^  0^ 

cases  to  he  ])aid  from  ca;)ilal.  Cut  of  all  species  of  ~,J.J[ 
taxes,  thu^e  ate  plainly  I'lc  most  injurious  which  ne-^ 
cessarily  fall  on  capital,  without  giving  the  contri* 
butors  ao  opportunity  to  defray  theui  irora  revenue. 
Every  iuch  tax,  by  diminishing  the  funds  for  the 
oiainianaaoa  of  laboar,  most  io  so  far  dioiioish  the 
future  taxable  moome  of  tbe  oountiy.  The  legacy- 
ii  try     as  ne  '■hall  aacrwwda abow>  ehlelly  censuiw 

able  on  this  ground. 

Most  of  the  writers  on  finance,  patroniz-.  .1  by  the  D"'*''"* 
Governments  of  the  different  l^uroptau  counuic*,??*'*"' 
have  laboured  to  show  that  taxation  is  never  a  came,  " 
of  dimioisbed  production :  but  that,  on  the  oootniijil 
every  new-tax  creates  a  new  ability  ia  the  subject  to 
bear  it,  and  that  every  increase  of  the  public  bui  cH  n* 
becomes  the  caute  of  a  proportional  increc^e  in  the 
industry  of  the  people.    The  fullncy  and  i^bsurdity 
of  this  opinion  has  been  ably  exposeil  by  Mr  Hume 
in  his  Estat/  on  Taxes.  It  is  indeed  true,  as  we  have 
already  stated,  tiiat  tlie  desire  to  preserve  their  capi* 
Uls  unimpakod^  and  to  improve  their  condition,  wil 


I  to  oodeavotir  to  discbarae  the  bor> 
den  of  a  moderate  tax,  by  an  incmae  of  labotir  and 

exertion,  or  by  a  saving  in  articles  of  unproductive  ex- 
pemliturc,  without  allowing  it  to  encroach  on  their 
capitals,  or  even  to  lessen  the  rate  at  which  they 
may  have  been  previously  increaffng  them.  But 
altboagb  this  holds  good  in  the  ca^e  of  moderai* 
iaace,  we  are  not  to  conclude  from  thence  that  t 
cootinnca  to  bold  good  to  whatever  esteot  they  may 
be  carried !  An  individual  might  be  able  to  defray 
a  tax  of  L.50,  by  increased  exertion  and  economy, 
while  it  niij;lit  be  utterly  impossible  tor  liini  to  defray 
a  tax  of  twice  or  three  times  that  amount  witliout  sa- 
crificing a  portion  of  his  capital.  The  truth  is,  that  the 
effect  of  exorbitant  taxes  is  not  to  stimulate  indue* 
try,  boC  to  destroy  it.  No  man  will  ever  be  really 
and  neneveringl^  indttstrioua,  whose  faidustry  doea 
not  yield  htm  a  visiUe  merease  of  comforts  and  en- 
joyment.s.  If  taxation  be  carried  so  high  as  to  swal- 
low tl>i!  whole,  or  even  the  greater  part,  of  the  pro- 
duce of  industry  above  what  is  required  to  furniJi  us 
with  more  necessaries,  it  must,  by  destroying  the 
hope  and  the  means  of  rising  in  the  world,  taJco 
away  the  most  powerful  motive  to  industry  ami  fni> 
gality,  and,  instead  of  prododng  increased  exertion, 
will  produce  only  detpair.  The  gtirnulus  ^ivt  n  bv 
excessive  taxation  to  industry  has  been  not  unri[  tly 
compared  to  ihc  stimulus  ;;iven  by  the  l»sli  to  the 
labour  of  the  slave — a  stimulus  which  the  experience 
of  all  ages  and  nations  has  proved  to  be  as  ineffec- 
tive as  it  is  inliuman,  when  coroi^arcd  to  that  which 
tbe  expectation  of  improving  his  ooadillon,  and  of 
enjojring  tbe  frvita  of  lua  inaiistry  without  molesta- 
tion, gives  to  the  productive  energies  of  the  moder- 
ately taxed  citizen  of  a  fiee  state. 

It  would  be  easy  to  illustrate  the  effects  of  o^)~^^^^ 
prcshive  taxaiioi)  m  deiiroyiiip;  industry,  by  refer-ljl^^ia 
ences  to  tlie  History  of  most  Luropean  natiot!s.«  In  ^„ 


*  For  an 
dMMcond 


of  the  oflbcc  of  heavy  taxea  on  the  commerce  and  Industry  of  Holland,  see 
of  tbe  exfidloDt  work  of  M.  Ltna^  He  la  Bklttm  4r  la  ffpUaude. 
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o«ii«ia  ob-Spua  theybave  been  puriiculaflj  Wal. 
.crvatiomodgii^  ©f  »b»t  country  hM  been  coniMonly  ascribed  to 
'  ^  expulsion  of  ihc  Jewt  and  Mow*,  and  to  the 

~  *  emigrations  to  America.  Bui  h«d  ihe  policy  of  the 
Spanish  Government  been  otherwise  sullicitntly  libe- 
rals—had industry  been  projH  rly  proiccttd,  and  mo- 
derate and  eqtial  taxes  luvicd,  tlie  looses  occasioned 

a the  expuhiMk  of  to  many  of  her  most  industrioiu 
iieue  would  haw  beea  gndaalljr  repaired,  and  the 
emigration  to  America  ivottid  have  acted  onJjr  at  » 
stimulus  to  population.  Bat  oppresnTo  taxei  htm 
not  only  prcvi  nted  Sprin  from  recovering  from  the 
wounds  inflicted  on  her  by  the  bigotry  of  her  rulers, 
bm  luive  gone  far  to  extinguish  the  very  .'pirit  of  in- 
tluaUry.  Of  the  taxes  most  instrumental  in  produ- 
cing thia  eAct,  the  afcavala  is  justly  cntitk-d  to  the 
pre-eminence.  The  aUtvala  is  a  tax  originally  of  iea, 
but  subsequently  of  fourteen  per  cent.,  charged  on  aU 
commodilic!',  whether  raw  or  manufactured,  often 
as  ilii»y  are  sold,  and  rated  alwayg  according  Co  their 
selling;  price.  Such  a  monstrous  impost  was  of  itself 
sufficient  to  annihilate  all  industry.  The  manufac- 
tures of  Castile  ond  tbo  Other  provinces  subjected  to 
ita  destroying  influenoo  were  irretrievably  ruined. 
And  U'itariz,  Ulloa,  and  Campomanef,  Spanish  aa« 
thors  of  the  highest  credit,  agree  in  np:r-ir5n  with  Mr 
Tovn^end,  thtit  it  is  to  their  exemption  Iroin  iliis 
odious  tax  tiiat  the  comparatively  flourishing  state  of 
industry  in  Catalonid  and  Valencia  is  entirely  to  be 
aacribcd. 

Taxes  do      Beadco  eooiendiog  Uiat  the  effect  of  taxca  is  to 

iJie  OilJtri-'**'^"***  •  ""^  "*       people  to  bear  them,  the 

Initois.  *  Government  finnnciers  Iiave  also  contended  that  the 
I  value  of  the  taxes  U  not  really  lost  to  the  consumers, 

I  but  that  it  is  again  restored  to  them  by  the  experuli- 

I  ture  of  Government  and  its  agents!    And  notwith- 

I  standing  the  gross  and  almott  obvioiu  falJaqr  whidi 

thia  atateaMia  iavolvea,.  it  atili  form*  the  anbetance 
of  the  raswef*  moat  commoaly  made  to  those  who 
complain  of  the  injurious  effects  of  heavy  taxes.  To 
show  its  absurdity,  let  ti«  suppose  ilut  a  (anner  is 
taxed  fo  tlio  extent  of  L.  50,  and  let  us  cndeuvonr 
to  ascertain  whether  the  expenditure  of  this  sum 
by  the  public  functionary,  or  individual  to  whom 
it  has  beea  paid  by  the  tax*gatherar,  affi)rda  any 
oofflpenaation  to  the  farmer  for  iia  Iota.  If  the  re» 
ceiver  of  ttie  lax  does  not  lay  it  out  on  commoditii  ^ 
produced  by  the  farmer,  it  is  obvious  it  cannot  ajjam 
return  to  liim,  and  he  can  derive  noadvaiiluge  w  hat- 
ever from  its  expenditure.  But  let  us  suppose,  which 
ia  tho  most  favourable  hypotheait  for  the  argument 
we  are  coml»tingt  that  the  tax  receiver  cornea  to  the 
fkrmer  to  bay  produce  from  him,  and  let  os  trace  the 
successive  steps  and  clfi.-ct  of  the  wliole  transaeiion. 
First  of  all,  tlien,  the  fai  nier  sold  as  much  corn,  or 
otiicr  produce,  a-j  wh*  worlli  L.5();  he  next  paid  awny 
these  L.  50  tu  a  lax-gatherer ;  and  the  person  who 
received  the  L.50  from  the  tax-gatherer  noir  comes  to 
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the  fivmer  and  uffiers  them  bacic  tohja,on  condition  of  really  no  mystery  whatever  in  tl 
his  receiving  an  equioetlent  in  oom  or  other  produce.    Oovefuent  ia  si^pported  and 


This  is  the  way  in  which  the  money  dramh  from  the  o«nrr«i  ob. 
pockets  of  the  public  by  taxation  alwaya  i«vera  to  M'<-vitiun<  m 
them  j  and  if  it  enriches  any  one,  it  is  obvious  it , 
must  do  so  by  making  liim  jiay  twice  for  the  same 
sum  of  money  !  It  is  to  no  [uirpo^e  to  endeavour 
to  escape  tVoni  this  laiiaim  ad  absurdiim,  by  telling 
us  that  indu-iiry  is  uKvuys  benefited  by  every  exten- 
sion of  the  market,  and  that  the  consumption  of  soU 
diers  and  sailors  is  advantageooSt  because  it  inervoaea 
deniaodi  To  benefit  industry  a  nMrket  must  be  a 
ywf,  not  a  Romjual  one^t  must  be  one  in  which 
the  d  eman(ier.«  have  themselves  produced  iheequiva* 
lents  they  otl'erfor  commodities.  It  is  plainly  absurd 
to  suppose  that  either  individuals  or  slates  can  ever 
receive  the  smallest  benefit  from  the  demand  of  thoas 
whom  they  have  been  previously  obliged  to  funiA 
with  the  meana  of  buying.  Such,  howeter,  is  aU 
waya  the  ease  with  the  demand  of  those  who  live  on 
the  produce  of  taxation;  and  to  keep  up  useless  re- 
giments and  overgrown  establishments,  on  paHence 
of  encouraging  and  sttmuluting  industry  by  increase 
ing  demand,  is  to  the  lull  as  inconsequential  and  ir- 
rational,  as  if  a  shopkeeper  were  to  attempt  to  in- 
eraue  his  buaineaa  and  get  rich,  by  furoishifl|g  his 
customers  wKh  money  to  buy  his  goods. 

The  fallacy  of  the  doctrine  against  which  we  have 
been  contending  hag  been  forcibly  illustrated  by  Dr 
Hamilton.  "  To  argue,"  says  he,  "  that  the  m.^ney 
raised  in  taxes  being  spent  among  those  who  pay  it, 
is,  therefore,  no  loss  to  them,  is  no  less  absurd  than 
the  defence  of  a  housebreaker,  who,  being  convicted 
«f  carrying  off  a  merchant's  money,  should  plead  that 
ho  did  him  no  injury,  for  the  money  would  be  return- 
ed to  him  in  the  purchase  of  the  commoditicii  in 
which  he  dealt.'  * 

It  is  obvious,  ilicrefore,  that  the  services  rendered 
by  the  public  functioaariea«  or  by  those  who  reeelfe 
taxes,  form  the  only  eoe^iensalioit  given  by  thorn  to 
thoso  who  pey  them.  And  when  oeidier  the  nnm* 
her  nor  the  salary  of  tho$e  functionaries  is  too 
great,  these  services  are  a  siufficient  return  for  the 
sums  they  receive.  But  every  shilling  that  is  drawn 
from  the  people  by  means  of  taxes,  to  be  expended 
In  mainuiuing  unnecessary  functionaries,  or  in  payw 
ing  ibem  higher  salaries  than  would  suffice  iio  pro* 
cure  the  senices  of  others,  (a  absolutely  and  toidlj 
lost  to  them — as  much  ao  OS  if  it  weie  <Ar0lsis  Mfo 
the  sea  or  the  Jire. 

T/iat  security,  protection,  and  good  ^fovernmcnt, 
which  it  is  the  object  of  taxation  to  procure,  are 
highly  valuable,  cannot  be  disputed.  But  they  are 
like  all  other  values— the  smaller  the  sacrifice  for 
which  they  can  he  obtained,  so  much  the  better. 
Every  means  by  which  the  cxpencus  of  Government 
can  be  diminished  and  tax.itum  reduced,  Ik  un  ad> 
vantage  to  the  public  precisely  o(  the  same  kind  that 
a  diminution  in  (ne  cost  of  procuring  any  useful  or 
agreeable  commodity  is  to  an  individual.  Thene  IS 
'  the  mauDor  io  wldeh 

openttetp 


*  This  sophism  is  equally  well  exposed  in  the  XtSttrM  ^un  Cito^»  mr  let  Vinffimut,  &c  (p.  113), 
"■  ■  1  i«  1761. 
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<|ib.G«veniiBeDt  !■  not  s  prodiieert  iu  txpendiutre  !• 

■"^not  derraycd  from  the  produce  of  iU  o«b  labour,  but 
llic  pruducc  of  the  labour  of  Us  nthfeds.  And 
hence  it  u  obvious,  that  the  higlher  the  txptnccs  of 
Uovernrocnt  become,  the  deeper  u»u*t  ihcy  en- 
croach on  the  income  or  capital  of  its  subjects,  and 
coDversely-  In  other  wordj,  ell  counlrie*  are  ini- 
pombbed  by  an  increiue  of  taxation,  and  enrich* 
ed  by  iu  reduction :  ood  M.  Say  it  perfeeUjr  cor- 
rect when  be  says,  that  the  best  ■yitnn  of  fiiMiioe 
h  to  jyxnii  iiltlc;  und  the  best  of  all  taxes,  the  Iratt. 
Le  vifitleur  dt  tons  let  pfanide finoRceett  de  dcjttuyer 
peu,  <  t  Ic  Dieilieur  dc  ions       impols  eft  U  plus  j  riit. 

Various  and  very  discordant  opinions  have  been 
entertained  respectiiig  tbe  ultimate  incidence  and 
effea  of  Mrticnlar  taxet.  Mr  Lock*  in  BngUnd, 
and  M.  Quesnay  and  bh  follawen  la  France  and 
Italy,  contended  that  all  taxes,  in  whatever  manner 
tJicy  nii^iic  be  imposed,  fell  ultimately  on  the  land. 
This  erroneous  opinion  proceeded  from  their  sup- 
posing the  industry  employed  in  the  cultivation  of 
tbe  laud  10  be  the  only  really  productive  specits  of 
iodoatry;  whereas  it  is  in  no  re«pcct  more  produc- 
tiffc  Ibao  tbe  rest.  1  lie  truth  'a,  that  avery  burden, 
directly  or  iDdirectly,  affiscting  tboie  engaged  in  tbe 
production  of  any  dan  of  caniiiiodttiea,  Mb  ohi- 
malely  on  its  consumers.  A  tax  on  I.  it'^,  for  ex- 
ample, ilRist  raifc  the  price  o(  hat*,  a-  i  \xx  upon 
leailu-r  must  raise  the  price  of  shoj  ^ ,  fi  r,  if  this 
were  not  the  case,  tbe  profita  of  the  hatter  aud  shoe* 
maker  would  be  redacsd  bahMr  the  general  level ; 
and  at  there  can  be  m  imnb  wlqr  (bay  iboold  be 
ntiafied- with  a  lower  nte  of  pnfila  than  thdr  oeitib- 
bours,  they  would  begin  to  withdraw  tbdr  capital 
from  such  losing  busineuea,  and  would  continue  to 
do  iO  lUttil  the  diminution  of  the  supply  (\\  tiitir 
particular  commodities  had  raised  thtir  piicc»  to 
their  proper  height,  or  to  such  a  height  would 
yield  them  tbe  average  profit*  of  stock  exclusive  ol 
the  tax.  There  are  naSunl  limits,  however,  to  the 
eaclcnt  to  wUch  laxce  oo  CMnmodttiea  can  be  or- 
ried ;  and  then'  effect*  are  widely  diflerent  according 
as  they  are  laid  rn-nmodilits  re([uiriil  fi  r  the 
consumption  of  the  labouring  class,  or  on  those 
which  are  exclusively  consumed  hy  the  hi^'iier 
cbttaei.  But  before  proceeding  to  examine  the  ef- 
fiMtt  of  particular  taxes,  we  shall  make  a  few  ob- 
■-  -  ^       following  —aMiM  laid  down  by 


Dr  Soiith  with  tcgaid  .to  all  CBxaa»  and  whidt  are 
drawn  op  with  lingQlar  jodgnwnt  and  oonprehen* 

•ion,  via 

First  maxim.  "  The  subjects  of  every  state  ought 
to  contribute  towards  the  support  of  the  government, 
as  nearly  as  possible,  in  proportion  to  their  respec- 
tive abilities :  that  ia,  tn  jgroportnm  to  ihe  'revenue 
which  they  retpecSMlg  M(fM  wdir  the  ftntecHon 
^  ike  4ilate.  The  espcnce  of  Gofemment  to  tbe  in- 
Wridtuda  of  a  great  nation  ia  like  tbe  expeoce  of 
management  to  the  joint  tenants  of  a  great  estate. 
In  the  observation  or  neglect  of  this  maxim  consists 
what  is  called  tbe  equalitj  or  ineqnality  of  inx- 
ation." 

Steond,  "  The  tax  which  each  individual  is  bound 
to  pqr  ongbt  to  bo  certein,  and  not  arbitrary.  The 
<iM*of  paytaeoti  tbeeiawMrarpajBaDt,  the  jfeen- 


iiiy  to  be  paid,  ought  all  lo  bodear  and  pUa  to  (boQaHasl  <»■ 
OMtributor  end  to  every  other  person.  Wlien  it  ia  ''^p^^^ 
otherwise,  every  person  subject  to  the  ux  is  put,  jj^^^^J^ 

more  or  less,  In  the  power  of  the  tax-gatherer,  who 
can  either  aggravate  the  tax  upon  any  obooxiaua 
contributor,  or  exiori,  by  the  terror  of  such  aggra- 
vation, some  present  or. perquisite  to  himself.  Xho 
uncertainly  of  taxation  encourages  the  insolence  tad 
ftvours  the  corruption  of  an  'enter  of  man  who  are 
naturally  unpo|)ular,  even  where  (hey  are  nettber  in* 
Solent  nor  corrupt.  The  cert  iii:!y  of  what  each  ia« 
dividual  ought  to  ptt^  is,  io  taxation,  ufso  great  im- 
portance, that  a  very  considerable  degree  of  inequa- 
lity, it  appears,  1  believe,  from  the  experience  of  all 
nations,  is  not  near  so  gnat  OB  evil  M  a  vorj  mil 
dc^ee  of  uocertMoty." 

TUrdf  "  Every  tax  oagbt  to  be  levied  at  the  thna 
and  in  tbe  manner  in  which  it  is  most  likely  to  be 
convenient  for  the  contributor  to  pay  it.  A  tax 
upon  tlic  rent  of  land,  or  of  houses,  payable  at  the 
eanie  term  at  which  rents  are  usually  paid,  is  levied 
at  the  lime  when  it  is  most  likely  to  be  convenient 
for  the  contributor  to  pay,  or  when  he  is  most  likely 
to  have  wherewithal  to  pay.  Taxes  upon  such  con- 
sumable gooda  aa  are  artklea  of  luxmiy  ate  «U  fioaflly 
paid  by  the  ccoiuiner,  and  gcnei«lly  ia  a  aattner 
that  is  very  convenient  fur  him.  He  buys  them  by 
little  and  little,  as  he  has  occasion  to  buy  the  goods ; 
and  as  he  is  at  lihcrty,  too,  either  to  buy  or  not  to  buy 
as  he  pleusiet,  it  must  be  inn  own  fault  it  he  ever  suftiera 
any  considerable  inconvenieocy  from  such  taxes." 

Fourth,  "  Evoty  tax  ought  to  be  ao  conirivod  an 
both  to  take  out  nd  to  keep  out  of  ihe  po^eM  of 
tbe  people  as  little  as  possible,  over  and  above  what 
it  brings  into  the  public  treasury  of  the  htate." — 
{U'cullli  (f  Siit'huts,  III.  p. 

A  sy^ll  Uluf  taxation  may  be  pronounced  to  be  either  ^,rnch 
good  or  bad,  according  as  it  approaches  to  or  recedes  Twunr^i*. 
Irom  theiic  maxims.    For  example,  the  great  defect 
in  the  system  of  Uxation  in  France  and  Spain  under  j^^'^'" 
the  old  r^gtiMr.  consisted  not  ao  much  in  iu  magrn-  m.^ 
tude,  or  m  the  oppressive  manher  in  which  it  was 
collected,  ii-s  hi  it*  iitcqualiiy.   ItlKIead  of  all  the  citi- 
zens contributing  to  xupply  the  wants  of  the  state 
in  proportion  to   their   respective  abilities,  tliOK' 
who  had  the  largest  fortune)',  luid  who,  cuose^uent- 
ly,  derived  the  greatest  advantage  front  the  lecui- 
tjr  and  protection  affimled  by  UovefnoMnt;,  wan  en- 
tirely relieved  from  the  burden  of  dbect  taxation. 
The  nobility  and  clergy,  at  the  same  tlr  e  tl  at  they 
engrossed  every  situation  of  power  aud  emolument 
to  themselves,  were,  as  far  a«  possible,  cxeoipted 
from  contributing  any  thing  to  the  support  of  Go- 
vernment.   And  it  is  now  no  longer  a  question  that 
the  disgust  occasioned  by  this  inequaiiqr  of 
the  impatience  of  the  feudal  privilege*  of  tfie  nobili* 
ty»  and  tbe  desire  of  equal  rights,  were  the  leading 
eauae*  of  thoM  Mvoliitioo«  which  have  made  so  much 
havoc  amoiigit  tbo  anciant  loitUutkioi  of  the  Conti* 

jient. 

'llie  system  of  taxation  generally  established  in  TAMtw:! 
Eastern  cououies  baa  the  defect  of  not  cccreapond- f**^ 
ing  with  the  leeond  maxim  laid  down  by  Dr  fcitb.SSiaSwK 
Tbe  anwiMtor  die  aantribnt^oa  ia  floctuating  and  Willi  Ibi 
ft  net  fixed  and  eertala.  In  deipotic  coaih>  Sf*^ 
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Mnnttona on  peculiar cpberes  Vtd  although  the  f  urn  Jutiiaiuled 
tmxttion.  jj^g  Sultan  should  be  defined  and  ascertains], 
thi^re  are  no  limits  to  the  cxtortiiu-,  and  ra[);it.it)'  of 
his  af;enls.  An  individual  who  has  paid  tiiu  tax  im- 
pott-d  by  the  Sultan  has  no  guarantee  againit  being 
called  upon  to  pay  thrre  or  four  times  as  much  to 
the  Pacha  of  the  province.  The  security  of  proper- 
Ijp  it  thus  eonqtletclj  labvertedt  and  the  arbitrarj 
nntnre  of  the  pabllc  bardmi  is  entirety  dcstruclive 
nf  tfiat  spirit  ot"  in[lu!.try  which  might  have  supported 
and  cxteniiiid  iuclf  uuder  a  f.u-  ^'reatcr  weight  of 
equable  and  well  defined  taxes.* 

Tlie  establishment  of  the  xvarehouttng  system,  or 
the  granting  oi  liberty  to  the  merchant,  on  payment 
of  a  moderate  rent,  to  deposit  his  imported  good*  to 
pmtlh  marekmtei,  under  the  King'tlock  and  nwown, 
without  his  being  obliged  to  pay  tliu  duties  until  be 
finds  it  convenient  to  withdraw  them,  ha^t  powerfully 
contributed  to  make  a  Inr^^L-  iiruncli  nl  our  tuxation 
correspond  very  closely  to  the  l/iml  nta&in)  laid 
do«  n  by  Df  Si^iith  -,  or  to  cau^e  a  large  class  of  du» 
tics  to  be  levied  at  the  time  iuul  in  the  manner  which 
is  most  convenient  for  the  contributor  to  pay  them. 
IVeviousij  to  the  act  of  the  43d  of  Oaoige  es- 
tablishing dia  warebotiting  eyttem,  the  dutiaa  on  all 
goods  tiiiportcd,  and  which  amount  to  a  rcry  large 
proportion  of  the  public  revenue,  had  cither  to 
bt'  paid  nt  the  moment  of  their  importation,  or  a 
bond,  with  sufficient  security  lur  their  iLitiirc  pay- 
ment, had  to  be  givm  to  the  revenue  olhcers-.  I'he 
haiddaip  and  inooawnience  of  such  a  system  is  ob> 
vfoua.  Soretiea  wew  my  difficult  to  be  obtained, 
and  the  mercfaant,  in  order  to  raise  funds  to  pay 
the  duties,  was  frequently  reduced  to  the  ruinous 
necessity  of  selling  lii;;  goods  immediately  on  their 
arrival,  at  a  time  when  perhap*  the  market  was  al- 
ready glutted.  Neither  wns  this  the  only  injury  en- 
tailed 00  the  cotut^  by  Uiis  system ;  iur  the  duties 
having  to  be  pud  «U  at  once,  and  not  by  degrees,  as 
the  gooda  war*  aoM  for  conraaptum,  their  priea 
WM  raised  by  the  amount  nf  the  profit  on  the  capital 
advanced  in  payment  of  the  dutii  -  cnmpetitlon,  too, 
wasdimintshedincon^equenceot  ttiegreatcr  cuoiinand 
of  funds  required  to  carry  on  trade  under  such  dii- 
advantages ;  and  a  few  rich  individuals  were  thus,  in 
a  ffreai  measure,  enabled  to  monopolize  the  business 
of  importing  tlioae  oontaioditiea  on  which  lieavy  du* 
ties  were  payable.  The  ayttem  bad,  bcaidee,  ao  ob> 
vious  tendency  to  discourage  the  carrying  trade  of 
the  country,  and  to  endanger  the  security  of  the  re- 
venue. F.'r  the  necessity  of  paying  import  duties 
even  on  those  commodities  which  were  destined  for 
re>espoftation,  deprived  us  of  all  chance  of  ever  be- 
coming oondderablea*  an  eutrepot;  by  preventing  the 
impoftationof  aiaioitall  foreign  commodities,  except 
those  eoJonial  prnducta  of  which  we  hadamommoly, 
that  were  not  likely  to  be  speedily  required  for  non»e 
€»nsunr»ption  ;  at  the  same  time  that  the  1  ffirulties 
attending  the  granting  of  a  really  ccjuiiiiJeuL  draw- 


back to  tlw  tsp«n«M  of  audi  m  bad  paid  th»  dntf,Ocaer«i  ob. 
opened  a  door  fbc  the  comaiMiaa  of  cvenr  na^'S?^"" 
of  fraud.  Taiatfaa. 

Sir  Hubert  Walpole  oppears  to  have  had  a  very  s;,  |,; 
clear  conception  of  the  injurious  consequences  ofpds's  8a- 
this  system ;  and  it  was  the  object  of  the  fa-d*  ffrTiOM 
nious  Excite  Scheme,  proposed  by  bim  in  17S3,  to 
allow  the  importers  of  tobacco  and  wine  to  deposit 
theu  in  public  warehouses,  and  to  relieve  them  from 
the  necessity  of  paying  the  dutiet  chargeable  on  such 
commodities  until  they  chose  to  withdraw  them  for 
home  consumption.    The  celebrity  of  tliis  sciictiie, 
and  the  misconi  e])tioiis  that  have  been  so  very  gene- 
rally enteririined  respecting  it,  incline  us  to  think 
that  we  sIkiN  ontjf  bo  gratifying  our  readers  by  quot^ 
ing  the  following  passages  from  the  tpeeeh  made  by 
Sir  Robert  on  •obmitti  ng  his  plan  to  the  consideration 
of  the  House  of  Commons. 

••The  duties  no  *  payable  upon  tobacco,  on  importa- 
tion," .said  Sir  Itiibert,  "  amount  to  tid.  and  one-third 
part  of  a  pi  nny  p  r  jiounU  weight ;  ati  which  must  be 
paid  down  ii>  ready  money  upon  importation,  with  the 
allowance  of  ten  per  cent,  upon  prompt  payment ; 
or  otherwise  there  must  be  bonds  given,  with  suffi* 
cient  aurettca.  for  tbe  Mjawnt  thereof}  wbieh  it 
often  a  great  Iom  to  the  public,  and  u  alwaya  s  ' 
great  inconvenience  to  the  merchant  importer. 
Whereas,  by  wlnil  I  am  to  propose,  the  whole  dutiee 
to  be  [mid  (or  the  future  will  .imoiiiit  to  no  more 
than  4d.  and  three  farthings /N*r  pound  weight;  and 
t/iu  liutif  not  Jo  te  |Wid  ItU  the  tobacco  comet  lo  it 
sM  for  Aame  cemaasff jm.  S0  that,  if  the  mer* 
ehmd  eitpart$  Mt  lofteccoj  kg  tnff  U  quiie  free  fnm 
all  pnymcnt  of  duty,  or  giving  bond  therefor,  or 
finding  out  proper  sureties  for  joining  in  such  bond: 
he  will  have  nothing  to  do  but  unload  his  tobacco  '  - 

on  board  a  ship  for  exportation,  without  being  at  the 
trouble  to  attend  fur  having  his  bonds  cancelled,  or 
for  taking  out  debentures  for  the  drawbacks;  all 
which,  I  conceive,  must  be  a  great  euse  to  the  fair 
trader;  and  to  every  such  trader,  the  preventing  of 
frauda  mutt  be  a  great  advantage,  because  it  wilt 
put  all  the  tobacco  traders  in  Bntuin  upnn  •]•<-■  -lu-.c 
footing;  which  is  but  just  and  ccjuai,  and  what 
ought  Certainly  to  be  accomplished,  it  tt  be  ]ios.«.ib]e. 

"  Now,  in  order  to  make  this  ease  cliectuat  to 
the  fair  trader,  and  to  contribute  to  his  advanta^ 
by  preventing  aa  much  aa  jpouible  any  frauda  w 
time  to  eome,  I  propose,  ai  1  have  Mid,  to  join  tKe 
laws  of  excise  to  those  of  the  customs,  and  to  leave- 
the  one  penny,  or  rather  three  farthings,  per  pound, 
called  the  further  subsidy,  to  be  still  charged  at  tba 
custom-house  upon  the  importation  of  any  tobacco ; 
which  three  farthingii  shall  be  payable  to  his  Ma- 
jesty's dvii  list  as  herctofure.  Aud  I  propose,  that 
all  tabaeeo,  ibr  the  future,  after  being  weighed  at 
th«  custom-bouse,  and  charged  with  the  mm  thiw 
fitnbmgs  per  pound,  ritall  belodged  in  a  warehouN 
or  warehouses,  to  be  appointed  by  the  commis- 
sioners of  the  excise  for  that  purpose,  of  which 


•  For  M  esceUeot  account  of  tbe  effiecu  of  tbe  arbitrwy  nature  of  Eastern  taaaiiuo,  see  Voloey,  f  ciy^a 
I  ^rrte,  Tom^  II.  «ap.  S9^  and  cap.  87* 
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Ob-wareboQse  the  merchant  importer  ahall  hare  one 

••JJ*^"^"'"  lock  and  kty,  and  the  warehouse-keeper  to  be  ap- 
pointed  by  tlie  said  comniitiioner«  simll  liavu  ao- 
olher,  in  order  tlmt  the  tobacco  m;iy  lie  safe  in  that 
wareboQte  till  the  merchant  iinda  a  m^ket  for  it, 
either  fwr  exportation  or  home-consuinplioik  And 
W  bb  mUkn  be  for  expi»tetum»  he  nejr  ajpply  to 
Mt  wardiowe-kccper,  and  take  out  u  nndi  for  that 
purpose  a;  he  has  occ.iKinn  for,  which,  when  weighed 
at  the  cuilocn-hou»e,  i-hall  be  discharged  of  the  three 
farthing*  per  pound  wiih  which  it  was  cliargcd  upon 
importation ;  lo  that  the  merchant  may  then  export 
it  witlioat  may  Ihrther  trouble.  But  if  his  market  be 
for  lHNDe<OM«n»plioB,  that  be  iliali  then  pay  the 
three  finibmg*  efaerged  upon  it  at  the  0(utom>hoiue 
upon  importation ;  and  tlutt  then,  ejpon  calling  his 
warehouse-keeper,  he  may  deliver  ft  to  the  buyer, 
on  paying  an  iidund  duty  of  id.  jier  pound  weight 
to  the  proper  officer  appointed  to  receive  tiie 
•eiuc." 

i»ir  Uobert  concluded  his  speech  by  saying,  "  I 
look  upon  this  as  a  most  innocent  scheme  j  it  can  bc 
hurtfUl  to  none  bet  smuggler*  end  unfair  traders.  I 
an  certain  it  will  be  of  great  benefit  to  the  reveoue, 

and  will  lend  to  make  I.osdox  a  FiiEf:  ronr,  and, 

BY   LOJiSKUUENCE,    TilE   MAKKKT   OF    THE  WOBLD. 

If  I  had  thought  otherwise  uf  it,  I  should nevCT  luve 
ventured  to  propose  it  in  this  place."  * 

Nothing  can  be  more  dear  end  nplidt  than  this 
atatenentt  and  no  doubt  can  neir  reneie  in  the 
mibd  of  uof  90»,  that  the  adoption  of  the  wbene 
wvuid  beve  been  of  the  greatest  advantage  to  the 
eoouneroe  and  revenue  of  the  country.  But  such  and 
so  powerful  was  the  delusion  generated  in  the  public 
mind  w  ith  respect  to  it,  liiiu  its  proposal  h«d  well  nigh 
caused  u  rebellion.  Most  of  the  uicichants  of  the 
day  had  availed  themselves  of  the  fnciliiii  s  which  the 
existing  system  afforded  of  defrauding  the  revenue; 
end  they  dexteroualy  endeavoured  to  thwart  tlte  •no* 
Cflw  of  a  sdieme  whidi  iroold  lum  given  a  aeifont 
check  to  such  ])Mct!ces,  by  making  tlie  public  be- 
lieve tliat  ii  would  be  fatal  to  the  commercial  pro- 
•perity  of  the  country.  The  cfibiis  of  the  mer- 
chants  were  puwerfully  assisted  by  the  spirit  of 
party,  which  then  ran  very  high.  The  political 
opfHtnenta  of  the  ministry,  enxioua  for  an  op^or> 
tonity  lo  prf|fudice  them  io  the  public  ettinatioii, 
eenteoded  that  the  tdiene  was  only  the  first  step 
toivardt  the  iotroductfon  of  stich  on  universal  sys- 
tem of  ^cise,  ns  would  inevitably  prove  alike  sub- 
ver8i*e  of  the  enmlort  and  liberty  of  the  subject! 
In  consequence  of  these  artful  misrepresentations, 
.the  moat  violent  clamours  were  everywhere  excited 
agehnt  the  edieme.  On  one  occasion  the  miniiler 
'Varrewly  eaeapcd  falling  a  aacrifioe  to  the  ttngo* 
vetliaUe  fiuy  of  the  mob,  which  beset  all  the  eve. 
miefe  to  the  House  of  C' mrnr  :  and  after  many 
vielent  and  lengthened  debates,  the  scheme  was  ul* 
tiaiately 


The  disadvantaget  of  die  eld  plan,  and 

to  be  derived  from  the  r  Il^I  i:  Ii  hl  i[  of  tliewwriioas« 
injj  system,  were  very  c.iai  Jy  and  turcibly  staled  by 
Dean  Tucker  in  iuft  Kssat/  nn  the  Cnmpnrnlive  Advau' 
laau  and  Duadxsantaget  Great  Briiain  and  France 
tMretptet  to  Tn£{  publidiedin  1750.  But  so 
pniverful  wai  the  inprettioD  nade  by  the 
eppcaitioB  to  Sir  Robert  Walpde'i 
such  is  the  force  of  habit  and  ignorant  prejudice, 
that  it  was  not  until  1803  that  this  obvious  and 
signal  improveinent — the  greatest,  perhaps,  that  has 
been  made  in  the  tiuaociul  aad  commercial  system 
of  the  country — was  adopted. 

The  comparative  facility  and  cheapncta  with 
which  taxes  can  be  collected,  oo^ht  to  be  ptrtico* 
larly  ottended  to  ia  their  inpoMtioo.  Every  tax 
should,  as  Dr  Smith  hat  Mated  in  hit  foortfa  raaxlB, 
be  contrived  so  as  lo  take  out,  and  keep  out,  of  the 
pockets  of  the  people  as  little  as  possible  above 
what  it  puts  into  the  (lublic  treasury.  The  princi- 
ple of  this  maxim  is  obvious — it  is  the  nett  produce 
of  taxation,  or  the  sum  which  it  yields  after  the 
expencea  of  ooHection  are  deducted,  that  it  alone 
applicable  to  national  purposet;  and  te  hapoae  taiei 
whici)  it  costs  a  great  deal  to  collect^  is  to  impose  a 
heavy  burden  on  the  people  for  the  sake  of  a  small 
advantage  lo  Government.  It  is  stated  by  Sully,  in 
his  Memoirt,  as  an  unquestionable  fact,  that  the 
cxpenee  of  collecting  a  nett  revenue  of  thirttf  mil- 
liooe  of  livres  in  France  in  1598,  cost  the  enormow 
turn  of  120  miliioRt ;  or,  in  other  words,  that  of  a 
■um  of  150  millions  taken  frooa  tite  people  by  neaM 
of  taxation,  only  thirty  millioM  found  their  way  into 
the  coffer.-,  of  the  treafury  !  Under  the  admini^tr:it:iiri 
of  M.  Necker,  a  revuitue  of  obout  557  mtliioas  of 

livres  was  collected  at  an  cxpeaoe  cf  C8 flsilliaBa ; 
being  about  I  Of  per  cent. 

The  cxpenee  of  collecting  the  public  reventie  of 
Great  Britain,  for  the  jeer  ended  the  fith  Jaaoaiy 
amounted  to  L.6,  (w.  7d.  jmr  ttnt.  en  thie 
nett  produce  ;  v«  !ir'r  i  i  Ireland  it,s  cxpenee  for  the 
same  year  nniounied  to  L.  i??.  yJ.  /  rr  cent,  or  to 
more  than  three  times  us  much  at  m  I  riL^Lin  l,  A 
good  deal  of  this  difference  of  expcncc  uiU5t  be  as- 
cribed to  the  different  situation  of  the  two  coun* 
trice ;  bet  a  good  deal  it  alto  owing  to  the  more  de> 
Itetifc  tyMem  of  texation  ettablitbed  io  Ireteadi,  anl 
to  the  CTceter  corruption  of  the  oiiicera.  The  dit 
fereneelnthe  cost  of  collecting  the  Poet -office  re< 
venue  of  the  two  countries  i«  the  most  extraordi- 
nary. In  Britain  the  nett  produce  for  the  year 
ended  5th  January  1823  was  collected  at  an  cxpenee 
of  L. 88,  18s.  ]()d.  per  cent.;  while  in  Ireland  it 
cott  L.  1 4  8, 4a.  1  Od.  r  cent.  I  I'he  adoptioB  of  the 
phina  and  sug|eationt  of  the  oomniitiiaiiefe  appeiat* 


ed  to  inquire  into  the  atate  of  Iriib  rerenne*  wiU 

undoubtedly  be  productivaof  a  great  la^g  ia  the 

CHpiofad  hf 


expencc  oi  its  coltectimi. 
xaxea  any  be  cdlected  by 


•  Tindal's  Continuation  <if  Bapin,  VIII.  p.  154.  ed.  1769;  Coxe'a  Sir  Ii.  fValpole,  I.p.  S72,  4t0  cd. 
Had  the  retoiutiona  with  reapect  to  tobacco  been  carried,  thote  regerding  wine,  which  were  to  have  beta 
exactly  ai«ilar,  would  have  been  propoaed.  10 
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OMMtal  <%-GoTen)iBent  to  receive  tbem  directly  frocn  tlie  coa> 
•«I7«<^""tributors  ;  or  tiovu-mment  may  let  them  in  farm  to 

•  rem  certain,  giving  to  Buch  indivi- 
duals or  their  servonu  the  power  ot  coUccuni;  ilum. 
Th*  oBcatiofi^  Whiefa  «f  tblM  modes  of  coltcctioft 
■bsnla  be  adflpted?  dqMiult  on  ■  Tarioty  oTdreiun- 
staocet,  and  does  not  admit  of  any  general  solution. 
Where  a  tax  is  very  wull  defined,  and  ils  collcc- 
tian  may  be  cifecied  wjiiiout  n  ijijirn^'  .my  very  mi- 
nute inapectiuo  of  the  private  concerns  of  individuals, 
it  may  be  almost  uniformly  farmed  with  advantage 
In  lucb  a  case  the  procaaiUfm  of  tba  famen  coaid 
aotcxeite  the  prejudicoi  or  lb*  coBtribvlora ;  and 
r  ■kill  and  acoaomy  with  which  all  busi- 
ctrriad  od  bf  individuals  on  thefr  own  ac« 
count  arc  conducted,  would  enable  the  farmers  to 
pay,  exclusive  of  the  profits  made  by  thcin,  a  larger 
sum  to  Covtrnmetit  on  account  of  the  tax,  than  it 
would  have  any  chance  of  receiving  from  its  owa 
M|Mltt>  But  if  a  tax  were  not  very  well  defined,  or 
if  it  iMoind  ft  cloae  asaninatmi  of  tba  affiMia  of  iiK 
dMdtuua  to  wmm  it  flurly,  tliaro  cannot,  w«  thinks 
be  a  doubt  that  it  ought  to  be  directly  collected  by 
the  servants  of  Government.  It  is  indeed  extremely 
I  robatiie  that  such  a  tax  would  be  more  productive 
were  it  farmed ;  but  Uits,  though  an  important  one, 
IS  not  the  only  consideration  to  be  attended  to.  All 
lax*s  which  occasion  any  investigation  into  the  pri* 
vate  concerns  of  individuals  are  necessarily  unpopu- 
lart  and  it  ia  obvioiu  tliat  thk  oiqpc^aritjr  ouaai  bo 
liiiMiiianiiiiliIji  greator  witen  IImm  mvestigationa  am 
cooducted  1))  ihnsc  who  have  a  direct  personal  inte- 
rest in  proticcuUiig  them  with  the  greatest  strictness, 
than  when  they  are  conducted  by  the  agents  of  Go- 
vernment—by persons  who,  in  moat  cases,  derive 
none,  and  in  all  cases  only  a  very  slender  benefit  from 
Ibo  increased  prodnctiveiMW  of  tho  tax.  Tbo  oinaa 
of.  the  people  wottid  noet  aieondly  aaerilw  much  of 
the  hardship  of  such  taxes  to  the  vigilance  and  keen- 
nets  of  tlae  fdi-mer^ ;  and  would  be  disposed  to  be* 
liove  that  a  considerable  portion  of  their  produce 
went  into  their  pockets,  and  that  they  were  not  only 
assessed  to  defray  the  charaes  of  tho  State,  but  to 
add  to  the  fortunes  of  a  ciau  of  persons  who  are 
onivemlly  objecta  of  popular  indignation.  We  ad- 
roit that  these  ioapieiooa  and  ooaiMuMa  ar«  in  moat 
cases  touily  destitute  of  fbnndatton.  The  fimnon 
can  only  enforce  payment  of  a  tnx  :.i  cordir-iT  to  the 
provisions  in  the  law  imposing  u  ;  and  ii  its  pres> 
sure  is  either  unequal  or  severe,  or  the  mode  of 
its  collection  vexatious  and  troublesome,  it  is  plain 
the  lault  lies  with  those  who  iaipoiad  it,  and  noc 
with  liic  farmers.  But  bowem  granndleai  tbe 
public  prejudice  against  dw  fivnen  of  the  reremM 
may  be  ^i:[po-cd  to  be,  it  is  one  which  will  al- 
ways exist,  and  ought  to  be  respected.  Perhaps 
wa  overrate  its  influence;  but  rcaily  wc  have  very 
little  doubt  that,  bad  an  income-tax  of  5  or  6  ;«er 
cent.,  let  in  farm,  been  established  in  the  place 
of  tho  late  incone-tax  of  10  per  cent.,  it  would 
lioio  baaii  genenlly  considered  as  tbe  most  oppres- 
sive and  vexatious  of  the  two  1  Atthougb,  therefore, 
we  cannot  concur  with  Dr  Smith,  in  his  opinion, 
that  all  taxes  ought  to  be  collected  by  the  officers 
of  Government  (III.  p.  8&6)$  neither  can  we  concur 


with  Mr  BenthacD,  who  has  endeavoured  to  prove  Gtotni  ui>. 
that  farming  it  in  every  ca*e  the  preferable  naode  ^f^SiSiiSi'" 
collection.   (  Theorit      i'wte*  tt  dei  Rtoemotttt9$,  -...^r-^ 
l  oiae  II.  p.  203.)  We  certainly  tbiok  that  all  lasca 
laid  on  such  articles  as  stamped  paper,  hoiian^  win* 
daws,  horses,  carriages,  &c.,  and  perhapi  alsotise  du- 
ties on  exportation  and  importation,  might  be  very  ad- 
vantageou>ly  cullected  by  letting  them  lo  farmers ;  but 
any  attempt  to  farm  taxes  on  income,  or  taxes  which 
r«quire  an  examiutttioti  of  and  interference  with  pri- 
vate a&irs,  would  excite  tlie  most  violent  clamour  and 
irritation,  and  eould  not  be  otherwise  dian  pemicioua. 

Tbe  eom^  qpaten,  or  tbe  coeipelliaf  of  indivvCgRlis. 
duals  to  execute  publie  worlca  by  n^uidtiona  of 
labour,  is  one  of  the  worst  species  of  taxation. 
Those  who  get  no  pay  for  their  labour,  and  «  ho  are 
made  to  work  against  their  will,  wa»ie  tlieir  litne 
and  industry :  and  there  it,  betides,  a  very  great 
lost  incurred  by  the  interruption  of  the  regular  pur« 
suits  of  the  labourers.  Wmh  Turgot  entered  on 
bia  adgninsatration»  be  atnt  •  ciicnur  letter  to  tbo 
lUiod4ur«eyon  aod  Bogioecra  of  d»e  diflbvot  pro* 
vioces  of  Frsnce,  ordering  them  to  transmit  esti- 
mates, framed  on  the  roost  liberal  scale,  of  the  turns 
of"  money  for  "liicli  the  utual  repairs  might  be 
made  ou  the  old  roads,  and  the  ordinary  nuuihcr  uf 
new  ones  constructed.  The  aggregate  of  the  dif- 
ferent estimates  showed  tlut  a  money  com ribu lion 
of  about  ten  millioM  of  Kvrct  o-year  would  tuflice 
for  the  repair  and  eonitnictiea  iMT  ail  the  reed*  in 
Ae  kingdom ;  whereas  Turgot  showed,  that  tbe  exe* 
cution  of  the^c  repairs  and  constructions  by  contri- 
butions of  forced  labour,  or  torviet,  cost  not  less 
than  forty  millions,  or  (our  times  as  much  as  tlic 
Other!  (bay,  Traiied'EamomieFoiittque,ll.p.S^S.) 

Tlw  method  of  repairilli;  roads,  by  contributions 
of  labour  iostead  of  twavj,  waa  at  one  time  general 
thfo^ghout  Buropek  and  ia  uiU  acted  on  in  many 
countries.  In  Scotland  the  agricultural  populaiioa 
of  the  country  were  compelled,  by  an  act  passed  in 
l669,  to  work  six  days  each  year  at  tbe  public 
roads.  This  contribution  was  denominated  itaiutc- 
labour,  and  was  commultd,  in  the  early  part  of  the 
reign  of  hi*  la'c  Mujesty,  for  a  tax  on  iand,  rated 
according  to  its  valuation  in  the  ccss  books.  This 
coaBQlatioD  baa  been  produotive  of  the  greatest 
advantagew  Pvevieasiy  to  ita  takhg  place,  our 
roads  were,  perhaps,  the  very  worst,  and  they 
have  since  become  among  the  very  best  in  £u- 


Past  II. — Direct  Taxes. 

It  i*  impoaaible,  for  the  reasons  we  have  suted  iaOintf 
tbe  previous  aeetioDt  to  ngud  aucb  uxet  as  really^ 
fall  on  capital  as  a  permaoant  soorco  «f  publie  in- 
come. Capital  eonauta  of  that  portion  w  the  pro- 
duce of  industry  which  has  been  saved  from  imme- 
diate consumption,  and  which  it  applied  partly  to 
maintain  those  who  are  engaged  in  the  great  work  ol 
production,  and  partly  to  Mciliutc  their  labours.  It 
u  by  its  amount  thoft  tbe  aonount  of  the  productive 
indostry  of  every  eeuatqr  anu  aiwaye  be  regulated. 
And  endi  being  die  case,  it  is  plab  Chat  wbatever 
has  a  tendency  to  rlimiri  capital,  or  to  convert  it 
into  revenue,  must,  by  dimiaishing  the  means  of  cm* 
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Taxeion  ploying  and  facilitating  labour,  and  consequently 
tile  atinual  produce  of  the  country,  be  a  most  fruit- 
ful source  of  pauperiiin  and  ini«ory.  I'hh,  however, 
would  be  the  precise  eSWct  of  taxt,'»  nn  capital ;  and 
it  is  for  th»  reason  that  they  ought  elwaya  to  be  re- 
gained tn  the  lifjlit  of  an  extraordurary  resource, 
Ood  inii^fit  nuviT  to  !)e  iiiiposod  except  In  cases 
of  very  urgent  i  tcisbit)'.  1  liu  uu««pplication  and 
destruction  of  ti  c  means  of  production  which  they 
infallibly  occasion,  would  not  only  defeat  every  at- 
tempt to  render  them  permanent,  bat  would,  by  im- 
pewridii^g  end  cstaeusting  the  couotry«  rcndier  idl 
Itvely  unproductive. 


Taxn  on 

HcT-t. 


It  is  not  from  eapitid,  therefore,  but  from  iafeBOfc 
that  all  permanent  taxes  ought  to  be  derived.  And 
the  ruvciiue  of  every  indiviJual  in  every  country, 
who  dot.i>  nut  i>ubai»t  on  lUe  produce  nf  taxation,  be- 
ing derived  either  from  rent,  profit,  or  wage*,  it  is 

Elain  that  all  taxe*  tvhidi  do  not  fall  on  capital  must, 
owsnever  icupeaed^  iritinuttely  fall  on  one  or  other 
of  lbe«e  three  eoureea.  Without  further  preboc^ 
tinrtfore,  we  afaell  now  prooeed  to  trace  the  oldmattt 
incidence  and  effect  of  Kuch  taxes  as  are  laid  direcily 
on  rent,  profit,  and  vva^cs;  and  when  we  have  as* 
cerlained  the  way  in  nriiich  they  opcrtitc,  it  will  be 
comparatively  easy  to  investigate  tiic  effect  of  those 
direct  taxes  whidi  are  meant  to  fali  equally  on  iU  th« 
vnrioas  ■ouroos  of  bcome. 

Sect.  I — Taxes  on  Rent, 

Tixtion  1.  Taxei  on  the  Rent  of  Land.— A.  tax  on  the 
rent  of  land,  pro()frly  so  called,  or  on  tlie  sum 
paid  by  a  tenant  to  a  landlord  for  the  iise  of  ilie  na- 
tural and  inherent  paxatrt  of  llie  soil,  would  fall 
wholly  on  the  landlord,  ftent  is  entirely  a  cuuse- 
quencc  of  the  decreaiing  productiveness  of  the  capi* 
tal  and  ioduttiy  Mieceasively  applied  to  the  land, 
capital  could  have  been  alwaya  applied  to  tbe  beat 

toils  Willi  equal  advantage,  it  is  plain  no  one  would 
ever  have  thought  of  rt&orliiig  to  those  of  an  inferior 
degree  of  fertility,  and  no  such  thing  as  rent  would 
ever  have  been  heard  of.  But  this  is  not  the  case. 
The  beat  lands  in  every  improving  country  are  speedi- 
ly exhausted  ;  and  it  i*  always  found  to  be  more  ad- 
vantageous to  lay  oat  capital  on  the  inferior  soila, 
irtiidi  require  a  greater  expenditure  to  make  them 
vidd  the  same  6uppliu:>,  tlian  to  continue  forcing  the 
best  lands.  Suppose,  to  illuiitraro  tlu!  elTect  of  tlii^ 
constantly  operating  principle,  that  a  series  of  soils 
of  various  degrees  of  fertility  are  in  cultivation,  and 
that  they  respectively  yield,  in  return  for  the  same 
Mpmdiiure  of  capital,  loo,  90,  80,  70,  60.  &c. 
qnaMein»  it  ia  ptain,  aa  there  eanooi  be  two  pricM  of 
toe  nne  aitidc^  at  the  same  lime  and  b  Um  same 
market ;  that,  when  two  or  more  of  these  soils  are 
cultivated,  their  produce  must  all  sell  for  the  tame 
price ;  and  it  is  fartlier  plain,  that  this  price  must  be 
such  as  will  sufliciently  remunerate  the  cukivators 
of  the  worst  soil,  for  otherwise  they  would  not  con- 
tinue to  employ  their  capital  in  its  cnltivation..  But 


the  price  which  will  remunerate  the  cultivators  of 
the  worst  land,  will  more  than  remixncrate  the  cul- 
tivators of  the  more  fertile  lands,  precisely  in  pro- 
portion to  the  greater  quantity  of  produce  obttuad 
from  them.  .  Mow,  as  there  cannot  be  Inw  tttu  ^ 
projit  in  the  same  eduntry,  any  more  than  two  prices, 
iJit-t  except  of  produce  vecctsu  - 1/:/  .x>i.:'i.'i,!t-s  n-<tt. 
Thu^,  when Jtrc  ijualilics  cf  ..lihI  a.nj  La.uwiUil,  she 
rent  of  the  Jii''  j  ly  »i  u  i  be  40  quarters;  for 
such  is  the  duFcrctiee  between  its  produce  (lOO), 
and  the  produce  of  the ^flh  and  last  quality  of 
land  coitivated.  In  like  manner,  the  rent  of  the 
mtmt  qoality  would  be  90  quartenb  or  go— 410 ;  tb» 
feat  of  the  tUrd  20  quarters,  or  80-160 ;  and  the  rent 
of  ttrnJottrOk  10  quarters,  or  TQl— €0.  But  It  is  obvi- 
ous no  rent  would  be  paid  by  the  cultivators  of  the 
soil  of  the  jip/i  (jL.ality,  and  which  was  last  taken  in- 
to cultivation  ;  nor  is  it  really  possible  to  conceive 
a  case  in  which  rem  could  enter,  for  any  consider* 
able  period,  into  the  cost  of  that  portion  of  the  pro* 
dune  of  a  ooantiy  which  is  raised  by  the  ttcney  of 
the  eapital  last  applied  to  tbe  soil,  whether  U  belaid 
out  on  new  land  or  in  the  iniprovetncnt  rf  tfie  old. 
For,  if  it  did,  it  would  be  a  i)roof  that  agriculture 
was  the  best  of  all  businesses,  and,  in  conftquence, 
capital  would  be  immediately  attracted  to  the  land, 
and  would  most  certainly  continue  flowing  in  that 
direction  until  the  produce  raised  by  the  portions 
last  emplsyed .  io  enllivalioa  would  only  yield  the 
common  and  ordinary  rate  of  profit.  It  may,  there- 
fore, be  laid  down  as  a  general  principle,  and  one 
from  which  there  are  really  lio  exceptions;  that, 
wherever  industry  is  free,  rntr  jiroduce  h  attends  su!d 
at  lis  necr^!::iif  price — tliat  is,  at  the  price  wliich  is 
just  sufficient  to  yield  tito  conimon  and  average  rate 
of  profit,  and  no  mote,  t»  tlic  [>roducers  of  that  por* 
tion  of  the  ncoasMry  or  required  supply  which  is 
raised  In  the  moat  tninivottrable  eircunHtances,  or  by 
means  of  the  capital  last  laid  out  on  the  soil.* 

It  results,  from  this  principle,  that  a  tax  on  rent  .\  Ja<m 
would  have  to  be  cntiiely  defrayed  by  the  landlords,  "'■^t.p'w- 
Such  a  tax  would  neither  raise  the  price  of  raw  pro-^  wouid*" 
duce,  nor  operate  as  a  discouragement  to  cultiva-  nol  nuc 
tion ;  for,  as  we  have  just  seen,  that  that  portion  of  P'uo,  m 
raw  produce  which  regulates  the  price  of  all  the  rest  *^ 

Gys  no  rent,  it  is  inipostiblo  it  cnnld  be  affected  by  '^"j^l^ 
imposition,   tn  fact,  nil  sorts  of  farm  produce  hudi. 
wo.il.I  r  Mill ;     :i'  [n  ciscly  the  Same  price  after  the 
lax  haJ,  bL'4.i<.  .ii'.d  uii  as  before,  and  there  would  be 
just  il)c  same  motives  to  extend  cultivation.    Jo  so 
far,  tiierefore,  as  the  income  of  the  landlords  really 
consists  of  rent,  it  might  be  entirely  taken  from 
them  by  mtana  of  direct  taxes,  without  its  being 
possible  fbr  them  te  elude  their  pressure,  nnd  with* 
out  their  occasioning  any  injury  to  the  other  claues 
of  the  community.    This  arises  from  the  circum- 
stance of  the  landlords  not  bein^  producers,  but  on- 
ly receivers  of  income,    llent  is  altogether  extrinsic 
to  the  cost  of  production.    It  really  consists  of  the 
eicass,  or  of  the  value  of  tbe  excessi  of  the  produoa 


•  For  a  further  account  of  the  ct%b  and  aMnm  of  ceoti  MO  Ac  Attidt  PouTMUL  BcoM«MTt  Fut  UL 
Seet*  S,  in  this  Suj^emnl,. 
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obtained  firom  the  best  soils,  or  by  l^e  agencj  of  the 
capital  fint  iaiil  out  oo  the  taod,  over  that  whicfa  ii 
obtained  rrom  iHe  worst  toiU  under  tillage,  or  by 
the  agency  of  the  capital  lait  laid  out  on  the  land. 
That  the  consumerg  must  pay  the  value  of  this  excess 
to  some  one  or  other  is  certain  ;  for  such  payment 
is  one  of  tiie  abtolutcly  indispensahlo  conditions  to 
tboir  obtaining  the  necessary  supplies  of  raw  pro- 
Awe,  and  must  be  made  the  moment  that  the  in* 
ereaae  of  population  has  conpeiled  recourse  to  be 
had  to  inferior  soils.  But  it  m  plainljr  of  no  conse- 
quence whatever  to  then  wbatber  tlwy  hare  to 
pay  it  10  the  jirapriaitoia  of  ib«  landi  or  to  a  fax* 
gatherer. 

_    It  mult  be  observed,  however,  that  a  tax  on  rent, 

ifan]»ofiioa  in  the  coomion  acceptaiioo  of  the  word,  would  not 
ttOugnt*  have  quite  the  hkho  eflect  that  we  have  now  atated, 

"<^''*  "^^^  and  would  not  wholly  fall  on  the  landlord.  By  rent 
is  commonly  meant  the  whole  sum  paid  by  a  tenant 
to  a  landlord,  as  well  tor  the  use  of  the  buildings, 
fences,  &c.  on  a  farm,  as  for  the  use  of  the  natural 
and  inherent  powers  of  the  soil.  But  the  sum  paid 
bj  a  tenant  for  buikUnga  and  improvements  it  not 
really  rent,  but  interest  on  the  capital  expended  on 
them.  To  whatever  extent,  therefore,  the  gron  or 
nominal  rent  of  a  farm  is  made  up  ofinterest  on  capU 
tal,  to  the  sacne  extent  would  a  tax  on  it  operate  to 
raise  the  price  of  its  produce.    Suppose,  for  exam- 

Ele,  that  the  gross  rent  of  a  farm  is  L.500,  and  that 
>.850  are  interest  of  capital  laid  out  on  its  improve- 
ment.   If  a  tax  of  10  per  cenl.  were  laid  on  rent,  on« 
ly  L.i5  would  have  to  bo  pemaanrntly  paid  by  the 
laodlurd.    The  other  L.S5  might  he  paid  by  him  for 
a  short  period;  but,  as  it  would  lorm  a  deduLtii  n 
from  profits,  capital  wuuUi,  in  coiii9t.qucnce,  be  widi- 
drawn  from  the  soil  until  the  diminished  supply  of 
produce  had  raiaed  prices  to  their  proper  level- 
that  ia,'to  ancb  a  level  as  would  yield  the  comnBon 
and  ordinary  rate  of  profit  oo  the  capital  itili  em- 
ployed in  cultivation.   This  part  of  a  tax  on  gross 
rent  would  nor,  therefare,  fall  on  the  landhini,  or 
the  farmer,  but  on  the  consumer  of  raw  produce. 
Blltfii  flirt      ^*  cbvoOMiance  of  rent  unavoidably  arising  in 
vgaWMkw^  Mogreaa  of  soci^y,  inclines  us  to  think  that  it 
(tarn  ««-    would  M  good  policy  for  the  guvemmenta  of  coun- 
«rmineiit  re-  tries  sudi  M  the  Unttod  Slalom  who  are  poMCMed  of 
!Sft"c?i^'"''8^  tract*  of  fertile  and  tinappropriated  land,  to 
ly  of      retain  the  property  of  this  land  in  their  own  hands. 


617 


Cuik        and  to  let  it  by  public  auction,  in  such  portions,  and 
"  for  such  a  number  of  years,  as  might  be  deemed  ad- 

Ttnfale.  Such  a  system  might  perhaps  discourage 
aomeof  thooe  esCpensive  and  ostentatious  undertak- 
ings entered  into  by  individuals  who  have  the  abso- 
lute property  of  the  laada  which  they  occupy  ;  but 
till  n  arc  no  grounds  whatever  for  thinking  that  it 
would  contribute  in  the  smallest  dc-jrec  la  prevent 
any  of  those  improvements  which  ure  really  condu- 
dvo  to  tbe  raiaing  of  raw  produce.  The  leases 
nSfjbit  bo  mado  of  such  a  lcn>;th  as  to  encourage 
every  necessary  outlay  of  capital  i  and  the  teoanta 
who  bad  the  State  for  their  landlord  would  certainly 
run  a  less  ri^k  than  those  who  occupy  the  c^t.-us  of 
individuals  of  being  disturbed  in  their  possession,  or 
cf  bflbg  bwwwd  py  Tcxitjom  proaecgtiona.  Bttt 


if  no  real  disadvantage  would  arise  from  the  adop- 
tion of  thia  systen,  it  would  be  productive  of  many 
very  great  advantagea.  According  as  population' 

increased,  and  as  the  expenccs  of  Government  were 
necessarily  augmented,  an  increasing  revenue  would 
be  provided  to  meet  them — a  revenue,  too,  it  must 
be  rvcoilectcd — raised  without  hardihip  to  any  in- 
dividual whatever — ^and  which,  even  though  the  Go» 
vernmeot  ahoold  not  take  it,  would  notwithatandlng 
oxiil,  and  have  to  be  paid  by  the  consumers  of  raw 
produce.  "  Under  such  a  system  the  owncrti  of  ca- 
jiital  would  enjoy  its  profits ;  thu  class  of  lubourers 
would  enjoy  their  wages,  without  any  diduction 
whatsoever ;  and  every  man  would  employ  his  capi- 
tal in  the  way  which  waa  really  most  advantageous 
without  receiving  any  indnoenent,  by  the  miach^- 
vous  operation  of  •  tax,  lo  remove  it  from  a  chasflct 
in  which  it  waa  more,  to  one  in  which  it  would  l>e 
less  productive  to  the  nation."— (Mill's  LUmcnts  of 
Pulilica!  Economy,  p.  I99.) 

liut  after  land  has  been  appropriated  and  convert- 
ed into  private  property,  it  would  certainly  be  un« 
just  to  lay  the  burden  of  supporting  the  State  ezcla* 
aively  on  the  landlords.  Mr  Mill  i*^  however,  of 
opinion,  that  thia  escmption  from  exclusive  taxation 
Oagbt  only  to  extend  to  the  present  rent,  and  that 
the  State  has  a  just  right  to  enact  that  all  future  in- 
crease  of  rent  sliall  be  applied  to  its  use.  We  can- 
not ai»Lnt  to  this  proposition.  When  an  absolute 
right  of  property  has  once  been  esublished  in  land, 
tbe  oivnc  r!<  sceoi  to  m  to  be  fairly  entitled  not  only 
to  all  the  advantages  now  derivable  from  it,  but  to 
all  those  of  which  it  may  hereafter  be  made  produc- 
tive. ^Tr  Mill  contends,  that  inasmuch  as  C«ovcrn- 
inent  may,  by  tliuir  owa  act,  and  without  any  eifort 
on  the  part  of  the  landlords,  raise  rent,  there  can  be 
no  good  reason  why  they  should  not  appropriato  to 
themtelves  all  the  excess  they  have  created.  Bttt  if 
we  catablisb  this  principle  in  one  inatanoe,  it  Is  dlfli- 
calt  to  see  why  it  should  not  be  established  in 
others.  It  ii  possible  for  the  Government,  by  repeal* 
ing  the  corn  laws,  and  admitting  the  free  importation 
of  raw  produce,  to  raise  the  profits  of  slock.  But 
no  one  would,  therefore,  contend,  that  Government 
would  be  justified  in  laying  a  tax  on  profits  equiva* 
lent  to  tho  riae  that  had  thoa  been  occasioned ;  and 
if  not,  why  should  they  be  jaitified  in  laying  an  ex- 
clusive tax  on  rent  when  it  rises  in  const!) n  1  re  r  of 
any  mLasure  of  theirs?  All  classes  should  bo  made 
to  contribute,  in  the  same  proportion  to  their  means, 
to  the  support  of  the  State.  Bat  it  would  certainly, 
be  a  departnio  from  thiajiist  principle  to  tax  tboM 
who  haw  iioqulred  a  pfop«rty  in  hud  to  •  maier 
extent  than  wtttn,  or  to  give  to  the  State  all  the  ad- 
vantages they  would  otherwise  have  derived  IVom  the 
growing  prosperity  and  improvement  of  the  country. 

Thi;  greater  part  of  the  revLinies  of  the  principal 
monarchies  of  Asia  seems,  in  all  ages,  lo  have  been 
derived  from  the  soil.  '*  The  land  has  been  held  by 
the  iaiinedi.ite  cultivatflt%  generally  in  amali  por> 
tions,  with  a  perpetual  and  trantferaUe  title;  but 
under  an  obligation  of  paying,  annually,  the  govern- 
ment demand,  which  might  be  increased  at  the  piea- 
aar<  «f     merdgiif  and  aeMom  anHnmod  io  leu, 
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than  a  full  rent."  (MM'tMimaUM  ^ PtUtkat  JBeano. 
my,  p.  199.)  * 
,  The  Bcutagt'S  on  knights*  few,  the  BMCSsment  of 
to  Kiiritn"  •'V<'"K'-'  °°  other  lands,  nnd  the  8ub»idi««  chargeable 
' ,)[)  the  proprietor*  of  c?fatcii,  so  olUii  rcftirrcd  to  in 
the  hwtory  of  England,  were,  to  all  intent*  und 
purposeg,  laad-taxes.  (BUckitone,  I.  p.  )  But 
t|ie  ekiatioig  hatA-Utx  baa  supplanted  oil  tha.-ie  more 
ancient  aiMnmenta.  Thi»  tax  wat  first  imposed 
in  I6g3:  a  new  valuation  of  all  tk»  landa  in  tha 
kingdom  having  been  made  in  tbe  pwvioiw  jtmr. 
According  to  this  valuation,  it  was  found  that  a  tax 
nf  Is.  on  the  pound  of  llic  usccrtained  rental,  alTorU- 
vd  an  annual  clear  revenue  of  L.500,000.  No 
change  has  ever  been  made  in  tbe  valuation  of  1692. 
The  lax,  which  was  al  lint  an  annual  one.  has  been 
iienerally  as  high  aa  4«-  a  pound  of  the  valued  rent: 
In  1798,  it  waa  naAe  perpetual  at  that  rate^  Ua»e 
bein^',  at  the  saoM  tioie^  gifOD  to  tike  pfopdCloia  10 

rcdctiu  it. 

The  land-tax  was  very  unequal  at  its  first  imposi- 
tion. For  such  proprietors  m  were  friendly  to  the 
Kevolutionary  establishment,  generally  returned  their 
eaiatea  at  a  much  higher  value  than  the  proprieton 


who  weio  attached  lo  the  Btoarts.  The 

degrees  of  improvement  that  have  since  taken  place 
'  in  the  various  districts  of  the  country,  have,  in  some 
instances,  tended  to  correct  the  inequalities  in  the 
original  imposition  of  the  land-tax,  and,  in  others,  to 
increase  them. 

T«xc«  on       2.  Taxet  on  the  Rent  of  Houses. — The  principal 
the  Kent  of  part  of  the  rent  of  houses  generally  eonsilll  of  the 
pro6t«  of  the  c^tal  laid  out  in  their  cwKtnictioa,  or* 
at  It  fs  more  commonly  termed,  of  hSihg  rent,  a 

comparatively  smnll  part  only  being  g^ro((Mti  rent,  or 
rent  payable  for  the  soil  on  which  they  are  erected. 
It  is  evident,  therefore,  from  the  principles  already 
established,  that,  if  the  supply  of  houses  could  be  as 
Mtily  diminished  and  increased  as  the  supply  of  raw 
pnnnce,  a  tax  on  their  rents  would  611  «ittrely  on 
liie  occupiers  and  ground  landlonbi  in  the  proportion 
that  the  profits  of  the  capital  laid  out  on  ihciB  bore 
.  to  the  rent  of  the  land  on  which  they  stood.  But  as 
the  supply  of  houses  is  not  susceptible  of  speedy  di- 
minution, the  builders  would  have  no  means  of  im- 
mediately raising'  rent?  when  a  tax  w  is  l  ii  I  i>n  them  ; 
and,  unless  the  capital  of  the  country,  and,  conse- 
quently,  the  popnlationand  demand  for  houses,  were 
rapidly  increasing,  a  cooaiderable  uumber  of  years 
would  neeenarily  elapse  belhre  they  would  be  able 
to  relieve  thenitclvcs  oF  the  t,i\.  1  loufcs,  however, 
ttioujrh  klowlv,  are  yet  certainly  pcrighskbie  j  and,  as 
)io  more  of  them  would  be  built  after  they  had  been 
taxed,  until  the  increasing  demand  bad  raised  their 
rents  so  as  to  indemnify  the  buildeia  fttf  the  tax, 
and  to  elevate  their  profit*  to  the  comioq  level, 
there  can  be  no  qucatloin  thali  in  tbe  end,  the  tax 


would  be  thrown  wholly  oo  the  o^upiers  and  ground  Tikc*  m 
laDdlotdalntbepcoporiioaaalte^rmMioiiejL  S!^^ 

Seor.  II.— TVwei  en  Prq^. 

A  tax  proportioned  to  tbe  nett  profits  derived  from  T*srf  an 
the  capitnl  employed  in  every  branch  of  industry  Prmiu. 
would  tall  wholly  on  profits. 

Sud)  »  tax  would  afitct  all  cepstalisti  to  precisely  An  rqmi 
thenme estent.  Wfaentf or lOfir emf. waalaid on - » •» 

the  profits  of  ^^^^J'^jr^^^'^JS*^  ^^ 
Sot  10  per  cent,  wonld  be  laid  OH  we  pfofita  or  ihe^  cmf^u^. 
merchant,  the  ship-owner,  and  of  all  the  other  em-i<t«  leihi 
ployers  of  capital.    It  is  evident  no  individual  could  ^^'^^j^?'*" 
hope  to  evade  the  burden  of  such  a  tjx  by  changing  ^^^^^^ 
his  business;  and  it  could  not,  therefore,  occasion  ^K'ufi'n.:  i 
any  traiuference  of  capital  from  one  employment  to  but  ^av^'. 
another.   Neither  wotud  it  ocoaaiMi  aaj  wiatioo  in  ^^t^/ 
the  supply  and  demand  of  ccemiedWei,  aorb  Ihdr" ' 
money  price.   For,  as  the  tax  does  not  fall  oo  capi« 
ta),  but  on  profiu,  the  means  of  prtxludog  would 
not  be  impaired  by  its  imposition:  the  means  of  pur- 
chasing possessed  by  those  who  live  on  profits,  pre- 
viously to  the  imposition  of  the  tax,  would  indeed 
he  dininiihedi  but,  at  the  means  of  parchaeiif, 
poMiied  by  the  OoeeruBent  and  iu  agenta  wbe  n* 
ceive  the  tax,  would  be  proportional^  aitgiMnto^ 
the  aggregate  demand  of  tbe  society  would  continue 
the  saroe^-and  hence,  as  tbe  tax  could  nci'.l  cr  iLfseo 
the  quantity  of  capital  in  the  country,  nor  ila^  ^.tjwer 
to  purchase  its  produce,  it  is  obvious  it  could  not, 
supposing  the  value  of  money  to  continue  invariable, 
occasion  uof  vaiialiMi  b  the  maagf  prices  of  r 


The  lomedlate  tiket  of  an  equal  and  uBivenal  tas 

on  profits  wci.M,  tJiPrt  fore,  be  to  eink  them  in  the 
same  propnrtiii[i.  And  tlie  ;)ofr<T  to  accumulate 
capi;al,  ;i]id  t'n'i-L"[-iu  :itly  t.;i  ii'Lii  ,iad  employ  an  ad- 
ditional nuni()er  people,  must  ever  be  in  direci 
proportion  to  the  rate  qfpri(ft,  it  follows  that  the  ten- 
dency, and,  when  the^  are  canied  to  auch  a  beigb^ 
M  to  picveat  tbieiii  bemg  balaneed  by  incwiaitd  ea* 
ertJon  and  economy,  the  ultimate  and  neccesary  ef- 
fect of  all  such  taxes  is,  to  check  the  accumulation 
of  capital  and  the  progress  of  population. 

A  tax  laid  only  on  the  profttM  of  the  capital  cm>  a  Tu  oo 
ployed  in  a  particular  business  would  have  a  differ- P«*" 
ent  effect:  it  would  nmr  prices,  and  would  noi,^^^^^^^ 
Iheielbre,  All  on  the  eapltaliiti,  except  in  so  iar  mr.^i.M^ 
iSb^f  were  themselves  coosumen  of  tiieir  own  pro-  vmOd  nim 
dvee.   Suppose,  for  example,  that  •  tax  of  10  perf^;^^ 


cent,  is  laid  exclusively  on  the  profits  of  the  flioe-(^ 
rouKer.  Tile  (ilightest  consideration  will  show  that 
such  a  tax  must  make  an  equivalent  addition  lo  the 
price  of  shoes;  for,  if  it  did  ixot,  the  shoemakers 
would  gain  less  profit  than  waa  gained  bj  thoae  eo> 
gaged  in  other  buiiiiaaaei,  and  they  would,  ia  eonae> 
,  hmn  an  iwwwdbto  Mawmwif  to  withdraw 


riUoBikt 


*  For  a  full  and  excellent  account  of  the  taxation  of  Eastern  countriei<,  sec  the  same  author's  Ilutary  of 
Jniia,  Vol.  I.  chap.  Taxes.  Some  curious  and  valuable  details,  with  respect  to  the  land-uxes  of  the 
ancient  Egyptiane,  may  he  found  hi  the  firat  volume,,  iiv.  i.  f  4^  of  the  admirable  work  df  the  I'reaideot  De 
Ooguet,  «tr  f  Orvim  dit  Lei*,  Ac 
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T]i%et  on  from  their  employment ;  nor  cao  there  be  a  question 
'  tliat  iliey  would  continue  so  to  withdraw,  untii,  by 

■^^^f"*^  diminishing  tbe  supply  of  shoes,  their  prlos  bi^ 
•  MMhed  siMh  •  height  as  would  yield  the  eonmoa 
Bnd  wngt  tale  of  profits*  esdarivo  of  Ac  Mx. 
For  tho  •■me  reaioB,  an  exdiitlTe  tax  on  the  praflra 

of  ihe  hatter,  ttie  clothier,  tlie  farmer,  would 
make  a  projiortional  ad<iition  to  the  price  of  hats, 
cloth,  and  agricultural  produce,  Ac.  In  tliese  cases  the 
capitalists  have  the  power  to  raise  prices,  and  conse> 
queatHf  to  tlmnr  the  burden  of  the  tax  on  the 
coBMnmnj  becMne  tbe/  hofe  the  power  to  wi^ 
dittir  flrovB  thoM  biaineMea  fa  whkk  proSia  we  tax- 
ed, and  to  employ  their  capital  in  those  which  are 
not  taxed.  But,  when  the  pro6t«  arising  from  the 
capital  employed  in  every  diflercnt  buHiness  arc 
equally  taxed,  the  capitalists  are  deprived  of  this  re- 
source :  and  have  no  meaoi  eitber  of  niiiog  prices 
or  of  evading  the  tax. 

An  Miiui      I'  ^  ''■'o™  ^  ptiodfilee  we  bave  al* 

and  gmml  retdj  esublishcd,  tbM  •  fenerti  and  equal  tax  on 
Tu  on  t*ro.  (be  profits  of  agricultural  and  other  capital  could  not 
n^tlffi^  occasion  any  diminution  of  rent.  When  the  fanners 
tif^         are  taxed  equally  with  all  other  producers,  iliere  nil! 

obviou!«iy  be  no  motive  lo  induce  them  to  withdraw 
capital  from  tbe  land,  and  no  variation  will  take  place 
'in  the  price  of  corn ;  nor,  as  rent  con6i«t.«  in  thu  ex* 
COM  or  the  piroduee  obteiiied  bj  the  capital  first  ap. 
plied  to  tbe  land  over  that  wfaieli  is  oibtiiaed  by  the 
capital  last  applied,  will  it  he  affected  by  such  a  tax. 
But  if  the  lax,  instead  of  being  a  general  end  ecjual 
one,  were  laid  exclusively  on  the  profits  of  the  far- 
mer,  it  would  really  cause  an  immediate  increase  of 
ATaxan  ^      '^'^^  shown  in  the  preceding 

the  Profiu  ofMction,  eter  enters  into  the  cost  of  producing  that 
tlw  Parmcf  poftioo  of  the  required  supply  of  raw  produce  raia- 
~*  ~"  cd  b/  the  Mency  of  tbe  capital  last  laid  out  on  the 
lend.  It  Is  plainly  impossible,  therefore,  that  its  raisers 
could  Indemnify  themselves  for  any  burdens  laid  ou 
them  by  making  an  equivalent  dcductioa  from  rent. 
And  hence,  when  a  tax  is  laid  exclusively  on  the 
profits  of  agricultural  capital,  the  price  of  raw  pro« 
dnce  ttntt  auttain  a  corresponding  rise;  for  in  ^ 
•teot  of  itt  not  rising,  tbe  prodocere  of  ttnt  portion 
which  peya  no  rent  would  abandon  their  busineu, 
•nd  the  necessary  supplirs  wnuIJ  not  he  obtained. 
Inasmuch,  however,  as  the  rise  of  price  which  is  re- 
quired to  remunerate  thosewlio  raise  corn  that  pays  no 
rent,  after  a  tax  is  imposed  on  profits,  must  be  univrr- 
tult  it  must  raise  rent.  Thus,  on  our  former  isup- 
poahion,  that /inf  equal  capitals  applied  to  soils  of  va- 
rious degrees  of  ftrtility,  rewpectiveiy  yield  100,  90, 
80,  70,  and  GO  quar'i  r-,  t'li  ir  c^rn  rents  would  be 
40.  30,  'iO,  and  10  quarteris ;  and  if  the  price  requir- 
ed to  remunerate  the  cultivators  of  the_^/?/j  and  worst 
quality  of  land  which  pays  no  rent  were  L.  \  a  tjuar- 
ter,  the  money  rent  of  the  firit  quality  would  be 
L.  160,  of  tbe  tVMd  L.  120.  of  tbe  thUrd  L^SQ,  and 
•o  CO.  Suppose,  now,  that  an  exdvsive  tax  b  laid 
on  the  profits  of  agricidtoral  capital,  and  tliar,  to  re- 
munerate the  cuttnraton  of  the  worst  land,  the  price 
rises  from  L.  4  to  L.  \,  IO5.  a  quarter,  it  ii^  plain  the 
rent  of  the  /in/  quality  would  be  immediately  raised 
to  L.  180,  the  second  to  L.  135,  the  third  to  L.90, 
•od  so  on  \  being  an  increase  of  1m  SO  ooibe  rent  oi 


thejfrj/,  of  L.  15  on  the  rent  of  the  ucoHd,  of  L.  lo  f .,n 
on  the  Ihird,  &C.  ;'r  ijLi- 

This  is  a  principle  of  tbe  highest  inportaBec.  It  '"•^'i'^^ 
shows  the  unfounded  nature  of  the  fflmnrfrinlt  neda 
by  tbe  landlorda  of  tbe  ipjorios  tA«g  suffer  from  tbe 
operation  of  taxes  on  agrteultorat  industry :  It  shows 
that  such  taxes  as  lall  equally  on  agriculture  and  oi» 
otlier  businesits  ni  tiher  nftect  rents  nor  prict^,  and 
cannot,  therefore,  be  injui  iou*  to  the  landlords:  And  it 
further  shows  that  such  taxes  as  fall  exclusively 
on  agricultural  profita  must,  by  raisiog  the  relatite 
velue  of  corn,  raise  lenu,  ud  maiCfiMUjr  iiapratie 
Ibdr  ooodio'en  t  "  That  the  profits  of  the  ftrmer," 
says  Mr  Ricardo,  who  was  the  first  to  diiicover  and 
establish  this  important  principle,  "  only  should  be 
taxed,  and  not  the  protits  of  any  otiier  capitalist, 
vmuld  be  highly  benrjiciai  to  the  landUirdt.  it  would, 
in  fact,  be  a  tax  on  the  consumers  of  raw  produce, 
penly  for  the  benefit  of  the  state,  and  pastly  for  the 
benefit  of  the  landlords."  {PriweifUt  efPefifKof  £eo- 
nomgj  Sd  edit.  p.  241.) 

In  estimating  the  profits  of  tbe  farmers  under  the  Msdeafsitfi 
late  income-tax  act,  it  was  assumed  that  in  E"g'and  "J*''"* 
they  amounted,  in  all  case*,  to  three-) uiirtht,  and  p^^J^  „^ 
in  i>c()tland  to  a  half  of  the  rent  ;  and  power  wasdirOir  In. 
given  to  the  commissioners  to  make  a  new  valuation  coiue.Twi 
of  the  (bm  at  the  end  of  every  seven  years  during'^ 
tbo  currency  of  the  lease,  cod  if  they  found  it  wui 
tbeo  worth  s  higher  rent  then  was  paid  by  tiie  ten- 
ant, his  income-tax  was  prnpar'ionally  augmented. 
Many  complaint*  were  made  against  this  method  of 
assessing  the  profits  of  farmers  ;  and  certainly  nothing 
could  be  more  arbitrary  and  fallacious  than  the  as- 
sumed rule  for  estimating  them.  But,  notwithstsii- 
ing  the  geoeiel  opinion  to  Ae  contrary,  it  is  not  very 
dincultto  discover  that  the  iaequalitiea  It  eccasiened 
in  the  ceUectioo  of  the  tax  wererealfo  admtegecut 
to  the  farmer.  The  reason  is,  that  while  the  farmcfc 
who  occupied  rich  and  well-situated  lands,  wbose 
rents  were  comparatively  high,  were  laxod  far  above 
their  profits,  those  who  occupied  poorer  lands,  the 
tents  of  wbieb  were  comparatively  low,  were  not 
Mxed  to  the  extant  of  their  profits.  In  these  eip> 
cuneiuiceB,  tbe  tax  had  necessarily  a  tw»<rold  epe> 
ration  t  tn  the  first  place,  its  rflie«t  was  to  lower  tbe  ■> 
profits  of  the  ca[)ital  employed  in  farming  propor- 
tionally to  //<  prciiure  on  tboie  tennnis  rrfio  occupied 
tin  n-unt  iandt — for  it  is  by  the  profits  that  they 
make  that  tbe  profits  of  all  other  stock  whatever 
must  be  regulated :  And,  in  the  second  place,  it  bad 
the  effect  of  lowering  the  rent  of  thesoperior  kuid^by 
bordeningit  with  nil  the  reenroftaxfiullng  00  the  pro- 
fits of  those  by  whom  they  were  occupied,  over  that 
which  fell  on  the  profits  of  the  occupiers  of  the  inferior 
laiid)^.  Such  was  the  only  way  in  which,  as  the  tax 
H  u<i  actually  imposed,  the  indestructible  level  of  pro- 
fit among  the  farmers  of  tbe  various  descriptions  of 
land  could  be  preserved.  And  it  is  plain,  that  if  tbe 
tax  had  pressed  to  its  full  extent  on  the  occupiers  of 
the  worst  lands  in  cultivation,  it  wmild  hnve  BHUIe  A 
much  ^'renter  deduction  from  the  profile  of  ill  daHie 
of  farmers,  at  the  same  time  that  it  WOnU  biVO  nudo 
no  deduction  from  rent. 

The  income-tux  fell  equally  on  tbe  profits  deriv< 
able  from  the  other  bran^es  of  industry  es  w  those 
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lAitaou  of  Ute  farmer:  If  his  profits  had  been  exclusively 
l*nifiw.    taxed,  ihe  inequalitiis  in  tiio  tax  would  hara  been 

^"^"^^^^  corr«eted«  and  ihe  burden  tlirown  off  bis  »houlJcrs 
to  tiMM  of  the  CM)Mnen«  partly  bj  •  rite  of  prices, 
and  partly  by  •  dacline  of  the  roDia  of  the  b«M  Imda. 

AaiMMflf     The  iMl/e,  auch  as  it  subittted  in  France  at  the 

t|N  mUt-  epoch  of  the  Revolution,  was  inti  ndcd  tn  be  u  tax  on 
the  profiu  of  furmer.  Instirnl,  iiofttvcr,  ol  at- 
tcniptiuf;  lo  estimate  ihc>c  profit*  by  the  atnounl  of 
hia  rent,  or  by  endcavoat  ini;  to  ascertain  the  value 
.  .  of  dia  poduce  remaining  in  Mk  pns.si  Hsion  after  bU 
feot  MM  other  outlaya  baid  been  deducted,  they  wen 
eonniianly  eatlmetedby  ammM  of  the  capilel  em* 
ftloi/ed  by  him  in  ciiftivalion.  In  consequence  of  re- 
aorting  to  this  critcrioa  for  estimating^  prolU«,  the 
tax  had  the  eifect  of  inducing  ilic  farmer  to  employ 
the  anudleat  possible  quantity  of  capital,  and  of  d&- 
teirfalg  Um  mm  making  any  considerable  or  expen* 
live  inapvoteiiieat*  Tbe  taiUe  iraa  alao  injurious  in 
•Botlicr  reaped  i  fbr,  at  it  did  not  effect  the  nobles 
wbo  farmed  their  ewe  landf*  bat  M  oiduiivcly  oa 
those  who  rented  lands  of  another,  or  who  poasosed 
lands  held  by  a  base  Irnurr,  it  wns  considered  aj>  a 
degrading;  tax,  nnd  as  a  mark  of  tl>c  ignoble,  or  ra- 
ther servile  condition  of  those  by  vvlioin  it  was  paid. 
All  wbo  made  any  thing  by  farming  were  thus  rcn* 
dened  «ixious  to  withdraw  from  «o  degraded  a  bml- 
ncM  ;  while  rioh  merehaote  and  cajutalists  were  pre- 
vented frORi  beeomht^  tenentf.  Not  only,  there> 
fore,  did  the  laific  hinder  t!ie  greater  part  of  the  v.i- 
pital  generated  on  the  lund  from  being  laid  out  on  it, 
but  it  turned  from  it  all  the  capital  that  had  been 
accumulated  in  other  employments !  It  is  very  diifi- 
cult  to  suppose  that  any  tax  could  have  been  devieed 
better  calcuUited  to  retain  agriculture  to  a  rude  and 
inftot  atate,  'end  to  excinguiab  all  emnlation  aod  en- 
tefjprbe  aoiODg  the  famere.  And  considering  the 
long  period  to  which  France  was  subjected  to  tbia 
tax,  our  wonder  is,  not  that  her  agriculture  v-as  in  a 
rery  backward  aod  depressed  condition  at  tlie  Utvo- 
lution,  but  that  it  was  s-o  far  advanced  as  it  really  was.* 

CatttrOmtim  The  present  1-rcnch  land-tax — coniribuiion  Jon- 
fini^iK.  tikrt  equally  affects  all  hndr^  by  whomsoever  they 
may  be  occupied.  It  amounia,  aooording  to  Garaier, 
to  riMMit  an  eighih  part  of  the  net  ftnduet  of  the  land 
— that  i«,  of  its  produce,  txclu.kivc  of  the  expencei? 
of  cultivation,  but  inclusive  of  rent.  Gamier  sajs 
tluit  the  tax  is  very  fairly  asKcsaed,  and  that  it  is  very 
moderate  compared  with  the  various  charges  with 
-  whidi  landed  property  ia  burdened  hi  meet  other 
ooaotries.  It  is  oeriainlj  a  eery  great  imprDtcmeot 
oa  Iho  old  system.  (AicAene  il»  NudMt,  par  Gar- 
iiiflr«Tone  VLp.404k) 

Sect.  III. —  Taxet  on  Waget. 
Tuat  on        'llie  common  and  ordinary  effect  of  direct  taxes 
on  wages,  or  on  the  commodities  necessary  for  the 
subaieteace  of  the  labourer,  ia  to  cause  a  proportion- 
al iBctMaa  of  wage*  and  fldl  of  profttt. 


In  every  discussion  respecting  the  effect  of  taxes  Tutted 
on  wages,  or  on  tbe  nec««sarie»  consumed  by  the  la-  ^  ^^»g»^ 
bvarer,  it  is  of  the  greatest  importance  to  distinguiah  •'^ 
between  the  nalwra^  or  neetmry  rate  of  wagea,  or 
the  rale  which  is  required  to  ebahle  the  labourers  to 
exist  and  eontiooe  their  race,  aod  the  market  rate, 
rr  the  rate  wMdi thcy  faaliy  reoefao  at  anyparticu- 

lar  period. 

l  iie  natural  or  necessary  price  of  labour,  like  the  Katural 
natural  price  of  every  thing  cUc  which  i&  bought  and  ^tietti  Lt- 
sold,  and  which  may  be  indefinitely  increased  or  di*^** 
minished,  is  determined  by  the  cost  of  its  produclioik 
The  capacity  of  tbe  labourer  to  suppurt  himself,  and 
to  rear  as  many  children  as  may  be  required  to  keep 
up  the  supply  of  labourer*,  does  not,  it  is  plain,  de- 
pend on  the  quiiutily  of  money  he  receives  a*  wages, 
but  on  the  quantity  of  food,  nccc^i'arie^,  and  coo« 
veniences  essential  to  his  support,  for  which  that 
money  will  exchange.  The  natural  rate  of  wagea 
must,  therefore,  de^d  on  tbe  coit  of  producing  the 
food^  and  other  oeceteailce,  nHptired  Su  the  maiii- 
lenance  of  the  labourer.  A  rise  fn  the  market  rate 
of  wages  d:ics  not  always  coincide  with  a  ri?e  in  the 
price  of  ncce«^arie^;  but  they  can  never  be  very  far 
tiparated.  However  high  the  price  of  ncccssttries 
may  rise,  the  labourers,  it  is  quite  clear,  mu«t  aiwayt 
lOOelfe  each  a  quantity  as  is  sufficient  to  enable  ibrai 
to  amuiort  tbenaelvea  and  to  continue  tbeir  race. 
For  if  wages  were  to  fall  below  tbia  necnaary  level, 
tlie  labourers  H  ou!d  be  left  destitute;  there  would, 
in  con.-equi  nce,  be  a  rapid  diminution  of  their  num. 
ber?- ;  anj  tlii.s  diiiiiiuition  woulii  raii-e  «nt,'es  :  and  if, 
on  the  other  hand,  they  were  to  rise  considerably 
above  it,  a  proportional  stimulus  would  be  given  to 
tbe  principle  of  popuUtioo.  and  the  inereaae  of  la- 
bourera  would  lower  wage*. 

The  opinion  maintained  by  those  who  contend,  Autsbdou 
that  the  rate  of  wages  does  not  depend  on  the  cost  •**  5**^ 
of  pr.iducin^'  the  articles  coiis-uined  by  the  labourers,  """^ 
but  on  the  cU  niand  lor  their  exertions  compared  with 
their  number.',  bn;  obviously  originated  in  their  con-nift 
founding  the  principles  which  govern  the  narkU 
price  of  labour,  at  a  particular  periad,  with  those 
which  govern  iu  luitmA  w  itKUWy  price.  It  k 
nndoubtedly  true  diat  the  market  price  of  laboar  at 
any  given  moment  depends  on  the  state  iiT  ih^'  iitpply 
as  compared  with  the  demand  ;  but  it  is  ca>y  to  see 
that  the  supply  cannot  be  perinatienily  brought  to 
market  unicM  the  rate  of  wages  is  such  as  will  suf* 
(ice  to  maintain  and  bring  up  labourers — that  is,  un- 
less the  (otf  of  Aeir  frodnttiim  6e  jwarf.  Frca  what* 
ever  pmnt  or  tbe  political  eompaH  we  may  aet  oo^ 
this  uk  the  grand  principle  to  which  we  mu«t  aiwayt 
come  at  la^l.  Let  us  suppose,  to  illustrate  this  prin- 
ciple, that,  owing  to  a  scarcity,  the  pr !i  il  ■!  c 
quartern  loaf  rises  to  &t.:  It  is  plain,  inasmuch  as  the 
same  number  of  labourers  would  be  seeking  for  em* 
pktyment  after  the  rite  a*  before,  and  aa  ibera  ia  no 
reaton  why  a  acarcily  ibould  increaaa  tho  domnd  . 


•  For  a  farther  account  of  the  iaiiie  the  reader  is  referred  to  t'orboniMiis,  liecherchet  ntr  let  Finanea  di 
France,  Tume  I.  p.  lOTi  fftakh  qfKttiwu,  HI. p.  SM;  and  to  Starch,  Cpwv  tfEttMime  PeliUfmt  (ed. 
de  iiay),lll.p.  29^. 
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for  labour,  that  wages  would  not  be  advanccil ;  the 
i«boiire{«  iroul«l,  in  consequence,  be  forced  to  ceo- 
nomice,  and  the  rise  of  price  would  thus  have  the  ef- 
iact  of  lekiening  consiunption,  and  of  diitribattag  the 
{treasure  equally  throughout  the  year.  But  m^peee 
ttiit  tke  riw,  intlMd  «  twing  occanoned  bjr  a  defi- 
cwot  crap,  bM  been  oecealooed  byu  increued  diii- 
culty  of  production,  nnd  tliat  it  will  be  pcrmiinent, 
the  question  is,  Will  wages  continue  at  thcjr  for- 
mer rate,  or  will  tlicy  rii?c Now,  in  this  case, 
it  is  piaia  that  wages  must  rise:  I'or  the  comforta 
of  all  classes  of  labourers  would  l>c  greatly  igi- 
peiied  by  die  rise  of  price*}  end  tlHiae  wh««jp(e> 
vioiwly.lo  ita  taking  place,  had  only  whemrifhel 
to  subsist,  would  be  rtiduced  to  a  stntc  of  extreme 
destitution,  or  rather,  we  should  cay,  of  absolute  fa- 
mine, lo  such  circumiitances,  an  increase  of  mor- 
taitiy  could  hardly  fail  to  take  plnce ;  while  the 
greater  diiBculty  of  providing  subsistence  would  in- 
terpose e  powerful  check  to  the  fornwtien  of  matri- 
monial coancetloos  and  the  increase  of  population. 
By  tbcee-MUib  thetefeni  eilber  tbe  imoiuit  of  the 
popalttMn.  or  the  ratio  of  (te  fnerente,  or  both,  would 

br"  ff 'rnniislltd  ;  and  this  diminution  would  continue 
turtil  ttie  Munller  supply  of  iabourerci  in  the  inarkL't 
had  enabled  [liem  to  raise  wages  to  their  natural  rate ; 
tliat  is,  a«  Dr  Saiiih  lias  dc6ned  itj  to  such  a  rate  as 
would  enable  them  to  obtain  "  not  eolj  the  commo- 
ditiea-wbieb  are  bidi^DcaUiy  neeeanry  for  the  aep* 
port  of  JiTe,  but  wbetever  th«  cqrton  of  the  eotmry 
lenders  it  indecent  for  creditable  people,  even  oT  the 
lowest  order,  to  be  without." 

If  a  givt'ri  lipecihc  quantity  of  certain  articles  were 
UQceuary  to  euablu  liio  labourer*  la  uxmi,  it  would 
dearly  and  directly  follow  that  the  rate  of  wages 
could  not  be  reduced,  for  any  considerable  period, 
below  what  would  procure  them  these  artitJea.  But 
thete  IB  00  rack  abaolate  MMKhml  of  natoral  waast. 
It  depeods  eaaentlatly  on  ctMoui  and  habh.  The 
articles  considered  a*  nceesa.irleH  arc  perpetu  illy 
changing::.  The  lubonrerg  of  Hindustan  ])rincipally 
mbsi(.t  on  rico,  those  of  Ireland  on  potatoes,  and 
those  of  England  on  wheaten  bread  aad  beef.  In 
ooe  country  it  is  discreditable  for  the  lowest  class  of 
tabowen  to  be  destitute  of  comfortable  dethiog,  and 
of  tbeee  and  etockings,  wbOe  fai  otbete  tboee  and 
slocking  are  looked  upon  as  luxuries  to  be  used 
only  by  the  rich.  In  many  provinces  of  France  and 
Spain  a  certain  allowance  of  wine  i«  considered  in- 
dispeniable  to  existence:  and  in  England  the  la- 
bouring class  entertain  nearly  the  same  opinion  with 
(••pect  to  beer  and  ]iorter.  Nor  have  the  habits  of 
the  people^  and  the  siaodard  by  which  tbe  natural 
mte  of  wage*  baa  been  leguleted  at  diftrent  perioda 
m  tbe  aame  countriee,  been  ie»§  iliKtaeHng  and  va- 
rious. The  articlis  which  custom  and  habit  have 
rendered  neceasary  for  the  comfortable  subHsitncc 
of  the  English  and  Scottish  labourers  of  the  present 
day  arc  as  widely  diilerent  from  those  which  were 
jodffcd  necetaariee  by  thdr  ancestors,  in  the  K^e 
of  Elienbctb,  JaaMO  and  Chartea  Lp  aa  tbejare  ' 
ftona  tboce  srhkib  torn  die  ordinary  •ubwatenee  of 
the  labourers  of  France  and  Spain.  The  standard  of 
natural  wagea  ha«  been  raised,  and  the  poor  have 
been  taught  to  form  moch 
VQIm  VI.  PAAT  II. 


apecting  the  quaritity  and  ilir  Fpecics  of  the  articles  Tawsoo 
which  it  would  be  dit^gracei'ui  tor  them  to  be  with-  ^^8** 

out.  '^^.'•^ 

The  natural  rate  of  wages  i«  not,  thercfore«  a  fixed  supply  or 
■ad  ai(*arnng  qoanti^;  and  though  it  be  atrkilv  '-«>x>'y  »>( 
tnie  that  the  nutrkei  rate  of  wigee  can  Dcvcr,  when2^'rf«rf 
reference  is  made  to  periods  of  average  duration,  be  u>  vaaatiaas 

sunk  hLlow  its  contemporary  natural  rate,  it  is  no  less  in  ifasniasf 
true  iliai  the  natural  rate  has  a  tendency  to  rise  when  Wages, 
the  market  rate  riser,  and  to  fail  whtn  il  falls.  The 
reason  i$,  that  the  supply  oi  labour  in  the  marketcaa 
neither  be  speedily  increased  when  wa^cs  rise,  nor 

«y  diiaiaiabed  when  tfa^  fell ;  eodit  ie  alao  on  - 
«inmtaiiee  that  tbe  powerfnl  tnllaenoe  which 
fluctuations  in  the  mnrkrt  r:itr-  ofwages  have  on  the 
Condition  of  tlie  labouring  cia^&es  principally  de- 
pends. If  the  supply  of  labour  could  be  suddenly 
increased  when  wages  rise,  that  rise  would  be  of  no 
advantage  whatever  to  the  existing  labourers.  It 
would  increase  their  number,  but  it  would  not  enable 
them  to  nount  in  the  scale  of  society,  or' to  obtain  a 
greater  ooHinaod  of  tbe  necesaarJea  and  conveni- 
ences of  tilfc.  And,  on  the  other  hand.  If  the  supply 
of  lubtiur  could  be  suddenly  dimioiiihcd  when  wages 
fall,  that  fail  would  merely  lessen  the  nuinbers  of  li- 
bouri'rs,  without  having  any  tendency  to  degrade 
the  habits  or,  to  lower  the  condition  of  those  who 
•orvived.  But  in  the  eetual  etate  of  thinge  no  rise  of 
wages  can  ever  be  oounteracted  by  aa  hicreaaed 
supply  of  workmen  coming  into  tbe  market  aotil 
eighteen  or  twenty  years  after  it  has  taken  place ;  for  i 
there  are  few  or  no  branches  of  industry  in  which  an 
active  and  skilful  labourer  can  be  bred  in  a  shorter 
period.  During  all  this  interval,  therefore,  the  la-  Adrsmigss 
bourer  is  placed  in  a  greatly  improved  situation.  He  of  •  RImsT 
has  a  greater  supply  of  whoicsonw  and  nutritious  W*S*^ 
food;  he  has  belter  dothcs  and  belter  habitations ; 
h»  h  mdered  more  attentive  to  penonalcleaiilinese; 
and  as  he  tbes  higher  in  the  scale  of  society,  he  nt«  ' 
turally  uses  mrrt  j.i..\idonre  and  circurarpection  in 
the  forming  of  niiit; .iiin.  ial  connections.  In  ohort, 
his  opinions  respecting  what  is  necessary  for  his  de- 
cent and  comfortable  subsistence  ore  raided,  and  tbe 
natural  rate  of  wages  ie  hi  oonsequenen  praportion- 
■Uj  ei«Dented. 

But  R  is 
the 

diminution  <.^,uy,„, 

fected  otherwise  than  by  the  operation  of  increased 
mortality,  or  by  a  decrease  in  the  number  of  births. 
But  unless  the  fall  were  very  sudden  and  exteiuive, 
it  woidd  require  a  considerable  number  o(  years  to 
render  tile  effects  of  increased  mortality  very  appa- 
rent ;  ond  it  is  so  difficult  to  cheiwe  the  Isabite  of  a 
people,  that,  though  the  demand  rar  labour  were  to 
decline,  it  woulJ,  notwithftanding,  continue  for  a 
while  to  flow  into  the  market  with  nearly  the  same 
rapidity  ns  before.  Nov  would  the  ratio  of  the  in- 
crease of  population  be  sufficiently  ditnint»bed,  until 
tite  misery  occasioned  by  the  restricted  demand  on 


Sac  R  is  equally  impessibte  suddenly  to  dinbisb  DusliaB^ 
number  of  the  labourers  when  wages  fill].  SoehatsMi  sf  a 

linution  cannot,  as  we  have  already  stated,  be  eA>^*^ 


nmttsTa 


the  one  band*  end  the  aadiBunished  supply  oo  tbe 
other,  bad  been  wry  generally  and  widely  felt. 

In  whatever  way,  therefore,  wageenn  beiestor-inllwH^ 
ed  to  ihcir  natural  level  when  tbe  market  rate  ^^f^ 
riiiici  whether  it  be  hy  an  inemaae  of  mottali^,  or 
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•  deoraaM  in  the  number  of  birtht,  or  both — it  can 
never  ht  the  work  of  an  iaatant.   It  must  alwayc  re> 

quire  a  cnnsiiicrablc  ti  n  liefore  it  can  be  tiFec'ted; 
and  there  is  in  cotistijut  nee  an  obviout  risk  k-ist  tlic 
iiabits  of  the  labouring  cUims  should  be  degraded  in 
the  uiteriin>  When  wagei  are  considerably  reduced 
Ills  p0tr  ftM  Abided  to  economise ;  and  should  the 
eowte  and  tevOj  far*  that  ia  tfaoi,  in  the  Ski  in> 
■taoce,  fbrcad  vpon  them  by  nccaaritj,  nkinately 
become  congenial  from  habit,  no  check  would  be 
given  to  population,  and  the  natural  rate  iff  toaget 
would  /it-  pennnnoii'i/  reducrd.  In  such  a  caae  the 
cost  of  riiigiiig  labourers  would  be  diminitbed ;  and  it 
ii  by  tlii*  cost  that  the  natural  rate  of  wages,  with 
which  the  market  rate  must  generaUjr  oorrespond,  is 
always  regulated.  A  fitll  of  wagaa  i%  therefore,  as 
peculiarly  injurious  to  tkn  labmmia  as  a  riae  of 
wages  is  peculiarly  beoeBcial  to  them.  Its  obriooa 
tenilt'ncy  is  to  fink  the  natural  rate  ofwageii,  and  to 
degrade  ihc  condition  of  the  largest  and  not  Iea5t  va- 
luable clash  in  society  ;  and  wherever  the  labourers 
can  bear  to  retrendi,  or  to  descend  from  n  higher  to 
a  lower  station,  it  wilt  have  this  effect,  unless  their 
desire  to  preserve  their  place  in  society  should  occa> 
aion  a  greater  prevalence  of  morel  mtremti  and  • 
doirar  ineteaM  of  papulation.  It  is  ceruin,  indeed, 
that  to  wbatover  extent  wages  may  fall,  the  labour- 
ers always  (Mssess  the  means  of  raising  them  to  their 
former,  or  to  a  higher  level.  If  they  understock  the 
market  with  laliour,  wages  will  continue  high,  not- 
withstanding the  means  of  employment  should  be 
dimiaigbed;  while,  if  they  overstock  the  market  wiUi 
li^bow,  wagea  will  be  low,  notwithattading  thaw 
maana  aboiud  be  vny  ooMidonbly  hieraawd.  Ilie 
labouren  are  thus  really  in  a  great  measure  the  arbi- 
taf*  of  thefr  own  fortune.  Nor  is  there  any  very 
great  reason  to  think  that  their  condition  will  ever 
be  materially  improved  until  they  are  made  ac- 
quainted with  the  circumstances  which  govern  the 
rote  of  wages,  and  are  impressed  with  a  full  convic- 
tfODOf  the  important  truth,  that  tlicy  arc  ihcmselves 
tba  mailafa  ot  the  only  maana  by  which  their  aaak 
Btand  ever  die  neeaaarfea  end  lusuriet  of  Hie  can  tw 
really  extended. 

Dr  Smith  has  said,  that,  while  the  demand  for 
labour  and  the  price  of  provj-uri-  rLv:,r.n  the  tame, 
a  direct  tax  on  the  wa^cs  of  labour  can  have  no 
other  effect  than  to  raise  them  somewhat  higher 
than  the  tax."  (III.  p.  3SS.)  It  ia  nlain,  homrer, 
from  the  principles  we  have  jost  Mdd  down,  that  in 
the  event  of  the  demand  for  labour  continuing  the 
same  efker  the  tax  had  been  imposed  as  before,  the 
rise  of  wages  could  only  be  gradually  effected ;  and 
it  would,  in  consequence,  depend  entirely  on  the 
circumstance  of  the  opinions  and  habits  of  the  peo- 
ple undergoing  no  degradation  during  the  period  of 
the  rise  taking  place,  whether  wages  would  regain 
their  fanner  davatioo.  But  Mr  Ricardo  ha*  abown 
that,  in  the  great  majority  of  eases,  the  demand  for 
labour  would  iiotj  as  Dr  Smith  hag  suppofcd,  conti- 
nue the  same  after  the  imposition  of  the  tax.  Su;)- 


poae,  tSK  tbn  loka  of  illustration,  that  Ge»a>M>Wt  ^jmaf  ee 
lays  a  direct  tax  on  wages ;  aa  do  part  of  tbie  tax  la  IT^^* 

taken  from  the  capital  of  the  masters,  if  is  ohvinus  '/^*' 
it  cannot  lessen  <A«>  means  of  employiug  luiitmr  ; 
and  it  i.'i  equally  obvious  liwu  nm^  make  an  equi- 
valent addition  to  the  mcani;  o)  employing  labour,  or 
of  purchasing  the  produce  of  labour,  poaseesed  by 
the  Govcmmant « it*  agenta  tiho  bava  i«oeif«d  lh« 
tax.  Aa  aooB,  thewlbra,  aa  thaaa  ineraaiad  nMana 
are  brought  into  maricet,  the  greater  competiti«i 
will  infallibly  raise  wagea,  so  aa  to  place  the  la- 
bourers in  their  previous  conditinn. 

Thif  is  the  way  in  which  tajLts  arc  gcnerallj  ex- 
pended. But  if  we  suppose  that  the  produce  of  the 
tax,  instead  of  being  laid  out  at  home,  had  been  ra« 
niitted  as  a  subsidy  to  n  ibrefgD  Itata*  tbn  daflMBd 
£ur  iahonr  would  not  be  incwaaad  in  conaeqaoMa 
of  the  cerapodtion  of  Covenment,  aqd  wi^  eooU 
onlv  be  raieed  by  frlow  degrees  in  the  way  we  have 
previously  described.  In  all  tliosc  cases,  however, 
in  ivhich  the  produce  either  of  direct  or  indirect 
taxes  on  wages  is  laid  out  at  hooie,  they  never  fail 
to  occasion  an  equal  and  immediate  riae  of  wages. 
The  agents  of  Government  then  enter  the  mancet 
tat  labour  with  means  of  purchasing  which  have  not 
been  derived  from  the  cnpitalliiU,  bnt  from  the  la- 
bourers themselves,  and  wages  are  thoa  noceanrily 
raised  precisely  in  proportion  to  these  additional 
means  ;  or,  in  other  words,  to  the  amount  of  the 
lax.  Although,  therefore,  Dr  Smith  failed  in  de- 
monstrating his  proposition,  that  a  direct  tax  on  the 
wage*  of  labour  is  never  defrayed  by  the  labourer, 
the  piropontion  it,  nerarthdaia,  atrioly  tnio  in  all 
thoae  caaea  in  which  the  tax  ia  laid  onl  at  liaaot 
and  it  is  also  true  in  those  cases  io  which  it  is  sent 
abroad  as  a  subsidy,  provided  the  habits  of  the  peo- 
ple and  their  opinions,  respecting  what  is  necessary 
for  their  comfortable  subsistence,  undergo  no  change 
after  the  tax  is  imposed. 

We  have  already  shown  that  every  rise  of  t.^..^ 
wages  must  necesaarily  occasion  a  corresponding  Wags  miir 
ftU  in  th«  iste  of  profit.*  It  ia*  thcfafcaa^  really 
the  same  to  the  capiulitta  whether  a  tax  on  labour,  ^ 
which  is  to  be  spent  at  home,  be  laid  direcliy  on 
protlts  or  on  wages.  The  capitalists  must  defray  it 
either  at  first  or  second  hand.  And  hence  it  i^ 
that  the  real  injury  which  such  taxes  Inflict  on  the 
labourer  does  not  consist  in  their  tdunadiate  but  in 
thtir  remote  effects.  By  falling  on  praftta,  their 
direct  tendency  ia  to  diminieh  the  power  to  acca«i> 
late  capital ;  and  when  caiiied  ao  far  as  to  have  this 
effect,  they  must,  unkaa  the  stimulus  previously 
given  to  population  be  at  the  same  time  diminished 
by  the  more  powerful  operation  of  the  principle  of 
moral  rcjlraiiit,  depreiis  the  condition  of  iholwaUN 
ers,  and  lower  the  natural  rate  ol  wages. 

It  mutt,  howevar,  be  observed,  that  thi«  is  not  an 
eflSect  pecnUar  to  n  lax  laid  directly  on  piofitt  or 
wagea,  but  to  every  tax  which  ii  not  defrayed  either 

from  rent  or  from  a  duty  on  exporti  it  ^uni!-,.  La. 
bourers  cannot,  in  any  circum^tHiuLS,  lie  mnde  to 


*  Art.  P01.1T19A1.  £coiiOMX,  Part  III.  }  5,  iu  tbia  SvpflaimU 
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ToMon  contribute  contiderably  to  tV  /  u  jnts  of  the  state; 
^•S**  ,  and  if  they  were  »ufficient)v  ahvt  to  tlieir  owu  iotc- 
rcsts,  and  made  a  pnipcr  use  of  tlie  ])uwer  which 
they  poeteiw  of  reguldtinj;  the  quantity  of  labour  in 
the  market,  no  lax,  ctbd  thottgli  the  produce  wvn 


remitted  to  a  fordm  emnuy,  oould  tier  > 
any  pennaneBt  Miietioa  of  the  oMvnt  rale  of 
wages.   It  is  From  profits  and  rent,  therefoie,  ihat 

almost  all  taxes  must  be  derivetl.    And  It  fs  not 
really  of  mucli  imporlance,  provided  the  auni  de- 
manded of  a  capiliilisf  lie  a->rtTtaineiI,  whclfier  lie  i* 
made  to  pay  it  by  a  direct  tax  or  by  taxes  on  cx- 
pendituror    It  L.  £00,  for  example,  be  his  fair  pro- 
portioD  of  the  levonoe  required  by  the  lUte,  "  the 
virtue  of  taxation  eonsttta  in  oMking  aure  that  he 
rfiall  pay  this  sum,  neither  more  nor  tm."  (Rieer* 
do's  FtiiKijJta,  kc.  p.  ISS,  3d  edit.) 
EiEtctof        It  is  allejjed,  howt'vcr,  and  the  allegaliim  i«  un- 
Ta»l*—    doubtediy  true,  that,  when  the  rate  of  profit,  in  a  par* 
J^J"^'!*'  tictiiar  country,  is  as  low,  or  but  very  little  higher 
tttre^fofc-than  the  rate  of  profit  among  the  cotiatriet  in  the 
ciipina  vidnity,  •  heavy  direct  tax  oo  profitt  or  would, 
■A  iadlfi>  t^rediidng  the  rate  of  prdit  oelow  the  catmaon  le* 
2!!^     vcl.  have  a  powevfel  tenoeiMy  to  ceiMe  the  tiaoifer 
of  capital  to  other  eottntrle«,  whereas  heevy  texea  on 

expenditure  merely  occasion  the  emigration  of  indi- 
viduals or  familiei,  witliout  prompting  them  to  take 
their  stock  alonjj;  with  them.  Hut,  although  it  can- 
not i>e  doubted  that  an  elBux  of  capit4ti  te  much 
OUirc  injurious  than  an  emigration  of  individuals,  stil^ 
aa  the  emignmta  would  therelnr  aniid  taxes  laid  oo 
expenditure,  tt  Is  obvioiia,  tint  if  no  laxee  were  laid 
directly  on  profits  and  rents,  they  would  escape  taxa- 
tion altogether,  and  a  disproportionally  heavy  burden 
would,  in  conscijuence,  be  thrown  on  those  wlio  conti- 
nued to  reside  at  home.  The  trutii  i»,  that  it  is  quite 
ilBpOiaible  to  carry  either  direct  or  indirect  taxes  be- 
jond  moderate  limits,  without  encountering  difficui- 
ties.  Isaanuch,  however,  as  equality  of  presaure  b 
ene  of  the  very  highest  recowmendaiiou  of  a  qrxtem' 
oftaxatloo,  and  ineoualiti/  of  preiaiire  one  of  ita  great- 
est defects,  the  objection  to  such  direct  tnyr- 
can  he  fairly  assessed,  that  they  tend  to  force  cspual 
abruad,  ought  not  to  be  held  as  conclusive.  So 
long  as  an  individual  deriv(.'»  a  revenue  from  capital, 
ao  MOg  Oilght  that  revenue  be  made  to  contribute,  in 
the  eane  Broportion  as  the  rest,  to  the  supply  of  the 
want*  of  toe  country  in  whieh  the  capital  ia  employed. 
T*"  V  u  cannot  draw  the  L.  500  of  taxes,  which  aeapi- 
taiist  ought  to  pay,  from  him,  by  means  of  duties  on 
f  wineB,  horses,  or  coaches,  or  any  other  article  of  ex- 

penditure, you  ought  certainly  to  resort  to  direct 
taxation:  For,  if  you  do  not,  this  cipitalist  will  not 
furoiah  bia  proper  quou  of  the  public  revenue,  and 
other  wdividaalt  will  have  to  pay  the  portion  aet 
paid  hy  bhn.  To  prevent  laxea  oo  erelita  or  cxpea- 
ditnre  from  fordng  either  capital  or  iadividiiab 
abroad,  the  only  way  is  to  keep  them  as  low  as  pos- 
sible- In  this  respect,  as  in  nU)«t  others,  there  is  no 
difference  between  the  expenditure  of  a  sutc  and 
that  of  a  family.  And  in  both  it  will  be  found,  as 
ricero  long  ago  observed,  that  Optimum,  el  in  privalis 
/itiiatU$t  d  in  mpMUa  tetindat,  PAasiMOMiAii. 

Havkig  ihna  aDdeavonred  le  traoa  and  exhibit 
the  eSectt  that  would  retalt  firoD  the  impotitioa  of 


taxes  separately  aflecting  rent,  profits,  and  wages;  Tuwaa 
we  bimll  now  proceed  briefly  to  inquire  into  the  ef-^^"8* 
fects  that  would  result  from  the  imposition  of  a  tax  * 
proportioned  to  the  income  uf  each  individual* 

Sect.  iV — Taxes  on  Income.  s 

At  an  fatcome  uoat  cither  he  derived  fran  rent,  rum 

profit,  or  wagLE,  the  cfiects  of  a  tax  on  income  looaofc 
would  necfc»Mrily  vary  according  as  the  incomtb  of 
the  contributors  %ere  derived  t'roin  one  ur  otiier  of 
theie  sources.  In  so  far  as  income  is  derived  from 
rent,  a  tax  on  it  would  be  Really  a  tax  on  rent,'  and 
would  fall  wholly  on  the  landlords  ;  and  in  ao 
far  as  incone  ie  derived  flrem  profiu,  a  tax  on  it 
would  be  really  a  tax  oo  pofita,  and  would  faU 
wholly  on  the  eajntalbls :  But  such  would  not 

be  the  case  with  a  t;r-;  l  .ii!  on  that  part  of  the 
income  yf  a  cyuiury  niacli  consists  of  wagea  ,  , 
for,  we  have  already  shown,  that  when  the  produce 
of  a  tax  on  wages  is  laid  out  at  home,  it  causts 
them  to  rise  to  an  equal  extent;  and  is,  therefore, 
reall^ir  the  eame  in  ita  effecu  as  if  a  tax  calculated 
to  raiae  the  aaaie  eumi  were  laid  directly  on  proiita  t 
and  ^at,  when  the  produce  of  the  tax  is  remitted 
abroad,  the  same  rue  is  brought  about,  though  not 
BO  immediately,  by  the  ■  i  r  iiinr  of  inci cased  mor* 
tality,  or  by  a  diminisheu  luLituiic  uf  fiopulation. 
Bv  t 

racitig  the  e^ct^i  ot  thi!,  principle,  we  discern  iDjututt 
the  fallacy  of  the  objection  to  an  income-tax,  on  ac>  done  to  Piv. 
OOUot  of  iu  pressing  wfth  equal  severity  on  all  in-  >rv.>unai 
comes,  AwK  vhtdner  tmreet  th^  mmbt  derioed.  ^^""^^^Jl*' 
There  u  certainty  a  great  appearance  ot  truth  in  the       w  tb« 
statement  of  those  who  aflirm  tliat  it  is  a  munstrous  isnissBisas 
hardship  and  injustice  to  make  the  same  deduction  " 
from  the  income  of  a  lawyer  or  a  phy  sician,  on 
whusc  exertiutks  a  numerous  family  loay  pertiaps  jM, 
be  dependent,  as  from  the  rent  of  a  landlord  or  toe 
profit  of  a  capiulist.   But  if  it  can  he  abown  that 
thaooDditioa  of  professional  men  muet  be  aflected 
hf  every  tax  laid  exclusively  on  the  ineontea  of 
landlords  md  eapitalials,  exactly  to  the  seme  extent 
as  if  it  had  been  extended  to  them,  these  ohjeciloim 
must  obviously  fall  to  the  ground,  and  there  can  bv 
neiliier  hard&tiip  nor  injustice  in  making  the  tax 
universal.    Now  it  is  nut  very  difficult  to  d«nioo> 
stratc  that  this  would  really  be  the  case ;  and  that, 
in  point  of  fact,  it  is  altogether  immaterial  to  pro* 
IMeiM]  men  whether,  when  a  tax  Ja  bid  on  Incoue, 
they  pay  their  fall  share,  or  obtain  a  total  exemption. 

The  revenue  or  wages  of  professional  men  depends 
partly  on  the  expence  necessarily  incurred  in  their 
education,  and  partly  on  the  peculiar  habits  of  tbc 
society  in  which  they  live,  and  the  ('tation  they 
must  support.  If  their  wages  amounted  only  to 
a  bare  compensation  for  the  expences  of  educa- 
tion, it  is  easy  to  see  they  coiUd  not  be  perma- 
nendy  affected  by  a  tax  on  Incoaie;  for,  at  soon 
as  the  tax  was  Imposed,  tlieir  wages  would  become 
insufficient  for  their  remuneration,  and  while  young 
men  would  thus  be  deteried  from  entering  on  jiro- 
fesaional  pursuits,  those  already  enguged  in  ihem 
would  have  a  powerful  temptation  to  irithdiaw;  nor 
would  thia  double  operation  cease,  until  it  had,  by 
dimiwlBbbig  the  aapply,  raised  the  wages  of  those 
trim  icnained  to  Iheir  proper  lavd  |r— that  is,  nnttt  it 
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Taxtf  tir.  ha  J  increased  them  by  the  «liolc  amount  of  tlig  tax. 
incgnw.    It  m  clear,  therefore,  that  no  lasting  or  real  injury 
"^"^-^^  c<Htkl  be  done  to  those  profewional  men,  whoao  earn- 
inga  an  proportiooed  to  die  neeeaasty  expencea  of 
' '  their  edvcitieti,  by  aubjecting  tbem  l»  a  tan  on  lo- 


It  may  be  supposed,  however,  that  Ae  eflbct  would 

!ii  ikIIi  r[  :it  in  the  case  of  those  whojr  inromcs 
art.  wji,  regulated  so  much  by  the  expcncc  oi  their 
eilucatioD,  as  by  the  expence  of  maintaining  them- 
selves in  tbe  atetioo  in  which  custom  and  the  ha- 
Utt  of  eocietj  require  they  should  h've.  But  this 
eiroMMtaaee  doao  not  really  make  tbe  slightest  dif< 
ftrence  od  tlie  reaolt.  Tbe  titafttloo  of  profcuioDil 
men  roust  always  hear  romc  certain  relation  to  the 
situation  of  those  nmong  whom  they  reside.  If  you 
litlitr  improve  or  depress  the  condition  of  the  land- 
lords and  capitali^tti  of  a  country,  it  will  be  found  to 
bo  utterly  impossible  to  maintain  i)rot'es.>ioniil  men  in 
their  previoiu  aituation.  Tlicir  inicre»i«  are  insepar- 
ably and  ioditaolably  connected  with  tlioseof  tbaoiber 
olMoee  t  th^  nutt  riae  when  they  rise,  and  thep omtt 
fell  when  they  (klL  Seppoae,  to  yiustrate  Alt  pvln- 
ciple,  that  u  liiK  h  laid  on  the  inconics  of  InnJIords 
and  capitalists,  from  which  the  incomes  ofprotLsvional 
men  are  exempted,  ft  i^  plain,  iliat  tlie  iiutnediale 
effect  of  such  a  tax  would  be  to  derange  tlie  pre- 
viously subsisting  relations  amoiiK  the  uiircrLnt  elai^^e^ 
and  orden  of  society.  Tlie  condition  of  professional 
nen,  ee  compared  with  that  of  landlord*,  faroKrs, 
manafteturers,  and  M»erohaiite»  jrould  be  inpreved. 
IBttt  this  improvement  would  be  of  very  short  dutl^ 
lion.  F(ir  the  greater  inducLmeots,  which  the  ex- 
emption from  the  tax  would  liold  out  to  youn^  men 
to  enter  on  profeuional  pursuits,  would  not  fail  to 
attract  additional  numbers,  until,  by  tiic  increase  of 
competition,  their  wages  had  declined  so  as  to  balance 
the  advantjn  of  exemption  from  tbe  (ax,  and  to 
place  then  n  the  MM  rdative  eltdation  at  before. 
If  we  reverse  this  hypotbran,  end  suppose,  that,  in- 
atead  of  professional  ioeomet  being  exempted  from 
an  income-tax,  it  is  laid  exclusively  on  iliein,  t!ie 
result  will  be  precisely  sunilar.  The  situation  of  pro- 
fessional men,  as  compared  with  that  of  the  other 
classes,  would  in  iln  cmv  be  changed  to  the  worse. 
There  would,  in  consequence,  be  a  greater  disinclina- 
tion to  engage  ia  profesaiooal  porsuiu  i  and  the  usital 
supply  oreBtranti.hot  bdng  oblahted,  tbdr  aumbers 
woiild  be  progressively  diminislied,  until  the  greater 
competition  for  their  services  had  again  resitorcd  them 
to  their  proper  relative  situation  ;  or  to  the  eituatioa 
they  would  have  occupied,  bad  the  tax  been  levied 
equally  on  all  classes. 

Still,  however,  it  may  be  said,  that  though  no  in* 
justlGe  IB  donate proTessional  men  by  taxing  them  to 
the  Mma  extant  aa  capttaUath  whan  an  ioeonMKtax 
forms  a  pcnmmeet  aouree  of  revenoe,  an  iqjostuM 
would  be  done  them  were  they  taxed  to  the  full  ex- 
tent of  the  other  cLisics,  in  the  event  of  its  only  be- 
inj;  irnpo.si;il  liurinj;  the  continuance  of  a  war;  because, 
in  such  a  case,  suSicient  time  would  not  be  afford- 
ed to  Dcrmit  the  natural  principles  of  adjustment  we 
have  described  to  operate  their  full  efcoU  But  this 
obicction  is  as  unteoabta  aa  the  fhnner.  Wars  an 
calamitlee  to  which  araiy  peopli  aoit  alwigrs  ba 


liable;  and  if  it  were  once  known  that  tbe  lup^fae 
required  to  defray  their  expence  were  to  be  raised 
within  the  year, by  an  equal  income-tax, the  chances  of  ^ 
being  subjected  to  this  tax  would  oiaat  certainly  enter 
into  the  wJculatiens  of  all  pnfcoiional  men,  and  tbo 
rate  of  their  natural  or  necessary  wages  would  be  re> 
gulated  accordingly.  In  every  case,  therefore,  whe* 
ther  an  ioconie-tax  U  made  one  of  the  ordinary 
sources  of  reveuuf,  or  14  only  rciorled  to  on  extraor- 
dinary emergcncieji,  profeasioDat  incomes  ough  i  t  l  c 
taxed  to  the  same  extent  as  others.  To  give  sbAte- 
ments  in  their  favour,  serves  00I7  to  btroduce  an 
araarent  iaequalinr  into  the  tax,  and  to  render  ito 
caUectionmoradimoali,  widiont  doing  tbem  any  real 


If  you  give  them  an  abatement,  their  fa 
will  be  dimiolsbed:  and  if  you  do  not  give  it,  they 
will  be  raised ;  so  that,  in  c  t!  >  1  :  im  ,  ihey  will  pre- 
serve the  same  relative  sitoaUiJii  wiili  respect  to  the 
other  classes  of  society. 

The  only  dass  in  whose  Civour  it  would  bejoit 
and  equnlda  to  grant  an  abateaMnt  from  Ibn  fidi 
chai^ge  on  nooonnt  of  an  iacomn«tas»  are  tbeoa  wbo 
derive  their  Incomce  firon  Jbed  and  ImeiiioVeaBnat 
ties.  It  is  obviou.',  thrit  such  a  tax  would  press  with 
greater  severity  on  them  tlian  on  lar.dl  rds  or  capi- 
talists, whose  inco  iiLb  iire  derived  lioiii  what  may  be 
considered  as  inexhaustible  sources;  and  it  would 
also  press  with  greater  severity  00  them  than  00  pro- 
fessional moo,  whose  incomes  wooM  be  au^eoted  ia 
conaequaaeeaf  {ts  imposition;  and,  tbemfore,  itwoald 
be  neoaaMiy  M  void  lajrioK  aiqr  graatw  bwtei  en 
the  pocseiaote  of  temmuMa  annuities,  than  on  the 
other  cl  iostM  r,  to  preserve  tbem  in  the  same  rde» 
live  buuatwu,  to  taaks  an  abatement  ia  their  £tvoer 
in  an  inveon  ptoportion  la  tbo  dniation  of  their  an- 
nuities. 

If  ao  ioGoiae-tax  were  extended  to  the  wages  of 
conBMnlaboiiren»  it  wooki  not  really  (all  upon  tixmi 
baton  thecapitalists  who  employ  them.  And  itwoald, 

therefore,  be  necessary,  in  tlie  event  of  such  a  tax 
being  imposed,  to  increase  ibe  proportion  oflccting 
the  rents  of  the  landlords;  for  otherwise  they  would 
be  Icsi.  heavily  taxed  than  the  capitalists,  who  would 
have  to  pay  tlie  portion  which  falU  on  wages. 

It  has  been  urged  by  M.  Say,  and  other  able  eco-  An  loeaaM- 
iiomists,  that  an  income-tax  ought  not  to  bear  the  •"."■j^*' 
uute  relation  to  ail  incomes.  A  tax  of  L.  1 0,  for  ex.  j^j^^Tfa- 
ample,  is  seid  to  be  more  severely  felt  by  the  pos-eRMcofla- 
»essor  of  an  income  of  L.  100,  than  a  tax  of  L.  100« 
or  L.  1000,  by  the  possessor  ol  an  income  of  L.  1000 
or  L.  10,000;  anJ  it  is  contended,  that,  in  order  fair- 
ly to  proportion  the  tax  to  the  abtlily  of  the  peycn, 
such  a  graduated  icalt  of  duties  sbauU  bO  awpte^ 

as  would  press  lightly  on  the  smeller  inooiBeep  and 
increase  according  as  they  became  larger,  and  more 
aUo  to imu- taxation.  We  cannot,  however,  concur 
whh  those  who  hold  this  opinion.    It  is  surely  no 

part  of  the  husines.t  of  Government  to  impose  i^ixcs, 
in  the  view  of  regulaiinj;  the  inciiiie*  of  tbe  con- 
trd>uiors,  or  for  the  purpose  of  depressing  one  class 
and  elevating  another.  ,  Ever^  Just  tax  will  Uavt 
individuals  in  the  sosse  relative  siluaiutn  in  uAiidI 
it  Jbmid  thtmj  and  it  cannot  do  Ibis 
than  hj  caitim  d»  tame  proportitm  of  iMa  is 
fknoi  «ndu  TW  neb  a  tax  win  hn 
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w^tboui  con 
nlliog  lite 
•itiutian  at 
the  ['uiie*. 


Thm  oil  f«)t  by  the  poorer  than      the  wealthier  cbMMf  h 
Inoorot.    undeniable;  but  thetaroethinf^iatrueoTtexMeaeaaiB 
'"^'"^  Moditw^  Mdof  everjr  loqKiiitiooiviijflh  d«e«  hoc  Mb. 
vert  Ifw  ifready  aiibtntlnf  rditTeitt  among  the  difttw 

entor  li     i''  society.    The  hardship  in  rjuettioa  is,  in 
fact,  one  of  the  evils  of  poverty,  and  not  of  equal  tasa- 
tioo  }  and  to  attempt  to  alleviate  it,  by  adopting  $ucli 
•  gnduMed  scale  of  duties  as  has  been  prnpo^jcd, 
would  noily  be  to  impose  taxes  on  the  wealthier  part 
of  tlie  OMaiiMiiiikf,  for  tbe  booefit  of  tbeir  leaeopiUMt 
bi«iirHi»  and  not  ftr  A*  Hfce  of  the  piiblie  revenue. 
The  eatabiishmeot  of  such  a  principle  would  be  most 
mischievous;  if  carried  to  its  full  extent,  it  would 
S  i  '.rt;  11  the  total  exemrrii  n    t  limited  incomes  from 
the  burdenof  taxation,  until  those tiiat  were  higlierhad 
been  reduced  to  the  same  level ;  and  would  thus  be  sub* 
voniTeofalmoBtevery  motive  to  industry  aadeooaony. 
ktUKHmb-     The  objection*  to  an  equal  income-tax,  oa  toe 
uKougbt  to  grooad  or  iu  nakiog  **  no  dutiBCtkwi  between  the 
^nTnc'ni"    ioeone  which  baa  a  numenma  fbmify  to  support,  and 
that  of  the  retired  bachelor  or  the  unexpensive 
maiden,"  »  are  still  tnore  destitute  of  foundation. 
In  faLt,  the  peculiar  excellence  of  on  inconic-tax 
cnnsisu  in  its  making  no  suc^  distinction,— 4a  ite 
sweeping,  with  indiscrimiaating  severity,  its  oqatt 
demaiub  fron  all.  If  taxot  be  sot  laid  on  inooM', 
Ihey  tmut  be  laid  «■  ««iMiMlkiM;  and  it  u  obvloat. 
Ibat  while  an  individual  who  haa  an  expeiuive  sta- 
tion or  a  large  family  to  support,  must  contribute 
'  lurgt  ly  t(i  taxes  on  expenditure,  misers  and  those 
who  have  no  families  may  nearly  c&cape  them  al- 
together.   It  haa  been  suKge&ted,  that  this  ine- 
quality might  be  got  rid  of  by  making  distinctions 
in  the  duties  on  commodities,  proportioned  to  the 
relative  condition  of  tboaa  wlio  vof  tbent;  or  bj  an* 
acting,  that  tboie  who  have  bo  many  duldren  ibdl 
pay  a  ci-rtnin  du'v,  anil  tin;!   *.v?in  have  SO  many 
Cwre,  a  dift'crui.i  Jjiy.   But  lIic  txirciue  complexity 
of  such  a  plan,  and  the  facililics  it  would  j,'ive  to 
every  species  ol'  fraud  awl  evasion,  will  always  pre- 
vent its  adoption.   Supposing,  however,  that  it  could 
1m  adopted,  it  would  be,  in  the  b^faatt  d«gi«e»  unjust 
and  inexpedient : — unjuat*  in  M  Mtteb  U  a  radnetion 
of  dutiea  in  favour  of  those  who  have  small  incomes, 
wootd  proportionally  depress  the  wealthier  classej, 
and  change  the  relative  situation  of  individuals ;  and 
inexpedient,  in  as  much  an  a  reduction  in  favour 
of  those  who  have  large  families,  would  act  as  a  sii- 
nulus  10  cnarria^e,  which,  if  it  ought  not  to  be  dis- 
couraged, certainty  itands  in  no  need  of  encourago* 
nent.  So  long,  tbararovi^  as  taxca  afict  oofy  «i> 
pendkwv,  those  who  are  obliged  to  tpeod  aaoat  mi- 
avoidubly  pay  m  ire  tlian  tlieir  just  propoi  tion  of  the 
public  revenue,    iiji.  a  iairly  levied  tax  on  income 
would  obviate  this  defect,  and  would  make  misers, 
bachelors,  and  maidens,  coutribuie  equally  with  the 
other  daasee  to  the  demands  of  the  state. 
Use  rc&l  ob.    For  these  reasons,  we  have  no  hesitation  in  giving 
jKuon  u)  on  it  a,  om-  decided  opinion,  that  if  a  tax  on  itucmt 
^Z:Tn   c0ii/(£{«/aid^co0wferf,  it  would  baoM  of  the  moat 
ibe  (lifficuity  iapaitiaraBd  leaat  objectionable  tana  that  it  is  poa- 


■tUe  to-impose.  It  vqr.  boaravar,  be  laid  down  aa  1^  •» 
an  indiaputable  axioaa,  tbat  eveiy  tax  iriiicb  aflhrda 

•  fptal^JaciiUtf  of  evasion  is  essentially  defective ,  and ' 
Ibero  are  very  cogent  reasons  for  thinking  that  this 
must  always  be  the  case  wiili  tux  income-tax.  The 
income  derived  from  Jand«,  bouses,  and  other  tixed 
property,  may  be  learned  without  much  difficulty ;  but  "* 
it  has  hitherto  bceu  tbund  to  be  quite  impostibla  lo 
ascertain  the  wages  of  profiMiood  penons,ortbepr«> 
lila  of  tho  capital  angiigad  in  manufacturing  aoA 
oonmarcial  nndertiAingi  with  any  thing  like  toler- 
able precision.  It  is  t.'iis  i  -  irnnio'dlfficulty  of  riiiii.- 
ing  an  equal  and  in)piiii..ii  asscissment,  tiiat  con- 
stitutes the  real  a.iJ  only  good  objctjiiun  to  an 
income-tax.  By  setiinj^  the  iutere«l»  oi  the  con« 
tributors  in  direct  opposition  to  their  duties,  and 
tempting  them  to  conceal  and  liadamte  their  in- 
comes, it  obviously  oparataa  aa  a  bonnty  on  per. 
jury  and  fraud;  and,  if  carried  to  a  very  great 
height,  it  would  undoubtedly  generate  the  taunt  flu- 
grant  and  barefaced  proi>titution  ol'  principle,  and 
would  di)  much  to  obliterate  tliul  nice  sense  of  ho- 
nour which  is  Ml.  I  i  ly  sure  foundation  of  national 
probity  and  virtue.  The  discovery  of  meana  by 
which  tbcae  higWj  injurious  eAvcu  might  bo  ob* 
viatad,  and  iaeooiat  aaeertained  without  tbe  aecw> 
aity  of  inalilttting  cn  odioua  and  geneniliy  incH^ual 
inquisition  bto  the  private  aodirs  of  individuals, 
would  be  the  greatest  practical  improvement  which 
it  teems  possible  to  make  in  tlie  science  of  tuxation. 
But  until  surli  means  are  devised, — and  we  are  not 
certainly  very  sanguine  in  our  expectations  on  the 
subject, — an  income-tax  must,  besides  its  injury  to 
public  morals,  be  partial  and  unequal  in  its  opantien, 
and  ougfat  not,  theraforg^  to  bo  inpoaad,  OEMpt  ia 
cmtt  wben  a  largo  revenoe  moat  be  iralied. 

In  order  to  furnish  the  raenns  of  defraying  iheAetountof 
enormous  co.-it  of  thenar  begun  in  IT'K^,  Mr  Pitt  tbe  Iste  Id. 
propo-scd,  in  1 797,  lo  triple  the  nmnunt  of  tlie  assess. 
ed  taxes,  or  duties  on  huuiei>,  windows,  horses,  car- 
riages, &c.  Ibis  plan,  however,  did  not  answer  the 
expectatiooa  of  iu  projectors,  and  next  year  it  traa 
abandoned,  and  a  tax  on  income  Mbatituted  in  iu 
stead.  According  to  the  provisions  of  the  act  im> 
posing  this  tax,  all  incomes  of  less  than  L.  60  a  year 
were  exempted  from  assessiiient  ;  nn  income  of  Irom 
L.  fiO  to  L.  65  wa«  taxed  one  nnc  htnidrcd  arid  Itren- 
tilth  part;  and  the  rate  of  duty  increased  through  a 
variety  of  gradation*,  until  the  income  reached  L.200, 
or  Oj^wards,  when  it  amounted  to  a  tenth  part,  which 
waa  MB  tttaoat  limit;  a  variety  of  dedocttooa  baiog 
at  die  aama  dmo  granted,  on  aceonot  of  children,  4tr. 
The  comroiasioners  to  whom  the  management  of 
this  tax  was  entrusted  were  chosen  by  the  freehold- 
ers of  counties,  and  the  i-lcctors  of  bvirghs,  in  the 
same  way  as  their  representatives  in  Parliament,  on- 
ly that  a  smaller  qualification  was  sufBctent  to  en- 
isle any  one  to  be  elected  a  commissioner.  The 
aatvkea  of  the  ooomtiMioBeM  were  gratuitous ;  and 
they  were  sworn  to  prMene  tbe  meat  hiviolablc  se- 
crecy with  respect  to  ibe  a&hi  of  individnali.  They 
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Tuaa»  w«K aulbmricad  to  call  for  retarM  trcm  cvm miw 
■on  whose  income  tbey  tuppoted  to  exceed  lloO  a 

year;  uiiil  in  the  event  of  tlicii  In  It  diisalisfied  with 
iheic  return^',  ihey  were  empowered  to  call  for  writ- 
ten ('X])latiuiiot>s,  and  ultimately  for  the  oatli  of 
the  party.  But  this  examination  waa  rarely  nece*- 
Mtry*  eicept  in  thecaw  of  incomes  derived  from  wogea* 
fkiom  cepilal  employed  in  manufacturing  and  oon- 
■iercial  Durinef^  or  fhia  die  intctcttar  loaoi ;  the 
rcnul  of  landlords  being,  in  noet  caaes,  leamad  from 
the  tf  rmi  of  the  leases  held  by  their  tenants  \  and 
tl  L  r  ri -isi  of  itic  tcniuus  l)t'iii<;,  as  we  have  atrtndy 
otjiCrved,e&tiraated  at  a  certain  proporHon  of  tlie  rent. 
The  commissioners  were  assisted,  orriihcr  overlooked, 
by  llie  tax  *urvc_vorf  nppointed  bj  Government,  who 
were  required  to  e>cc  (lie  |)ro?Uona  of  the  act  strictly 
CDfoccea*  and  wlioae  iluty  it  was  to  seruiinl/e  aU  re> 
tnma  of  ineonOt  to  diallcngc  such  as  they  conddeiw 
ed  fraudulent,  to  object  to  tlic  dtduttions  allowed  by 
the  ordinary  commissioners,  and  to  bring  the  matter 
under  the  review  of  the  commissioners  of  appeal, 
whose  sentence  was  final.  Notwithstanding  the  ap- 
pirant  complexity  of  these  regulations,  they  worked 
eKtrenely  well ;  and  though  much  fraud  and  evacton 
vera  certainly  practised,  yet,  on  the  whole,  the  tax 
was  collected  with  infinitely  less  difflculnr»  and  with 
greater  fairness  and  equality,  than  could  have  been 
rationally  anticipated. 
Tbia  tax  wai  repealed  in  180S,  alter  tbe  peace  of 


Aniana,  havbc  pnd«Md«  on  til 

m^OM  md  a  hmf  annaally. 

In  1JK)S  the  il  i  i  :iiL-r  ix ,  under  the  name  of  pro- 
perty-tax, was  aj^u;n  rt;»ivcd.  The  ussesBmcnt  be- 
gan, as  before,  on  incomes  so  low  as  L.  (jO  a  year, 
and  gradually  increa*«d  unltl  the  iocoine  reached 
L.  150  a  year,  when  it  amounted  to  j|Mr«ra/.,  which 
WM  its  bigiiett  rata.  As  addition  was'  atadc  to  tUs 
tax  fat  18(tf ;  and  in  1806,  during  the  sbort-iived  ad> 
rainisiratioD  of  Mr  Fox  and  l^ord  Grenville,  the  aa- 
seisroent  was  raised  to  10  per  cent,  oti  all  iDcomes, 
however  bmall,  ari^in^'  froni  land  or  capital;  profes- 
sional incomes  under  L.  50  were  exempted  from  the 
Ux ;  and  incomes  of  that  sort  exceeding  L.50,  and 
under  L.  150,  the  limit  at  which  they  become  aubjeci 
to  the  full  astessmeot  of  10  per  cini.,  were  allowed 
daduetioDS,  varying  invancly  «a  tbdr  nu^tuda. 
A  very  great  outcry  was  made  agafnet  the  mins. 
ttcrs  who  proposed  this  Addition  to  the  income- 
lax ;  but  it  may  safely  be  affirmed  that,  in  the  then 
situation  of  the  country,  it  was  a  highly  uecwary 
ineaaure,  and  ooe  for  which  thej  really  deserved 
the  thanks  of  the  public.  The  ' 
ly  repealed  in  1816.  ,  , 

We  subjoin,  from  a  PatltsnicoUry  paper  m,.,,. 
cd  to  the  Heuae  of  Coounons  on  the  S()ih  Februsry 
tSSS,  a  return  ef  the  total  grott  and  net  asaessroenU 
to  the  property  or  inrnmQitai,  fof  ibe  year  ending 
jth  of  April  liil^:—  ,   -  l.il  f».J 


GroM 

AMCMnuiiL 

A.  Laodt,  Tenements,  Hereditaments*  or  Heritages  L.5,9?3,4F6  .. 

B.  Houses,  Lands,  and  Tenements   1;;,734,45l  .. 

C.  Funded  and  Stock  Prqtertica   %M&fiOi  „ 

D.  ProfiU  and  Gains  of  Trade   5|83l/le8  .. 

£.  Salaries,  Ptasiona,  tie.   1,174^456  .. 


Ntt 
Ataewmeot. 

L.  5,923,1 89 
2.176.228 


Totals  L.l6,5i8,985   L.  lJ(,49Bt,96S  .  , 

The  following  is  the  Return  of  the  Value  of  the  was  made  for  the  Years  ending  1818  and  1814»  mir 
attferal  ^edes  of  Property  on  which  die  Assessniont    log  the  0th  April  1814  and  1815,  vis — 

18U. 
L.  60,198,380 

a8,3 10,935 
11,744.557 

30,000,000 


181.^. 

A  »  M...  L.  56,701,923  ... 

a  «.  ,..      S6,33€,883  ... 

D.       .......  S6,080,l67  . . 

%■   11,380.748... 

C.  na«  atated,  bu  estimsfed  at   so,ooo,ooo  ... 


Teiab   L.  I7«^4S9,78I   !•  178,889,966 


SioT.  V^Poor  Rata, 


The  incidence  and  effect  of  poor  rates  depend  OB 
the  mode  in  which  they  are  imposed.  If  they  ware 
laid  exdurivdy  on  the  iand,  and  levied  proportion* 
ally  to  its  rent,  they  would  be  really  a  tox  on  rent, 
and  would  be  wholly  defrayed  by  the  landlords.  If 
they  were  laid  exclusively  on  the  rent  of  houses, 
they  would,  in  certain  circumstances,  fall  wholly  on 
the  occupiers,  in  others  on  llie  builders,  and  in  others 
on  the  occupiers  and  ground  landlords  i  and,  if  they 
were  laid  on  profiu,  they  would  fall  eqndly  on  fanu- 
atii  manuQictafecs,  and  manihants,  or  on  canii 
iBgeoonl.  InAeaetodMiteofibingfintbii* 


try,  we  believe  that  a  much  lor^cr  proportion  of  the 
poor  rates  falls  on  the  farmer  than  on  aity  one  else ; 
and  di^,  consequently,  contribute  to  raise  the  price 
of  bis  produce  just  as  aiqr  other  tax  aftcting  either 
his  crop  or  the  inalmmailB  usad  bv  him  la  catthF*- 
tion.  Mr  Riesrdo  has  made  an  allowance  for  this 
greater  pressure  of  the  poor  rates  on  the  brmer  in 
his  estimate  of  the  countervailing  duty  to  be  laid  on 
foreign  corn,  to  balance  the  excess  of  taxe*  afiiecting 
that  which  is  raised  at  home. 

Having  thus  endeavoured  to  exhibit  the  opera- 
tion,  and  to  trace  the  ukimato  incidence  and  eflfact 
ef  aueh  taxca  as  M  dineiU^  en  income,  we  eane 
aow  (e  tte  aoeood  bmdi  of  ow  sulyect,  or  to  the 


Digrtized  by  Google 


TAXATION. 


637 


A.ivvii consideration  «f  dioM tuM  wUeli  faU  ittHrceUy  on 

Pabt  III. — Tndirect  Taxe-s. 
reel  T«eet. 

tit—outn-  Though  most  e-o,  rrnmenls  havf  lind  recourse  to 
cioinnieiidiDg direct  tuxcii,  tticy  have  rarely  formed  the  sole  or 
*^  even  principal  source  of  ll)«ir  revenue.  Indirect 

tian  tt  '"""tjxe*  have  aicoott  invariably  been  the  greatest  favour* 


10  geDenDj 

td  «f  «S0itinff 


itat  both  of  prioccs  and  their  subjects ;  and  tbeiv 
•  vaiieir  OK  nMOU  whjr  thk  should  be  the 
Hm  boMni  of  ifa«et  tantmn  »  palpable  and  ob- 
vfou*.  It  admits  of  no  species  of  disguise  or  cod" 
cealment,  but  makes  every  one  fully  sensible  of 
the  exact  value  of  the  portion  of  lii-t  income  taken 
from  him  by  governmenL  There  is,  however,  a 
natural  and  iniierent  repugnance  in  the  human 
breast  to  part  with  the  produce  of  industry,  except 
for  the  purpose  of  obtaining  some  more  acceptable 
•foitaleBt  ia  ita  Mead.  And  ns  tfae  benciUs  d^ 
rived  fron  the  institntion  of  goTemnent  are  neilhar 

so  very  obvtni;^  nnr  stiil-;iii_:       tu  bL'  t.rily  and 
readily  fcU  and  appreciaiuU  by  uic  grcdi  bouy  of  tlie 
people,  there  is,  in  the  great  majority  of  cases,  an 
mtrenM  ditincliiiatioii  to  pay  a  large  amount  of 
dhvet  tmuh  H  ia  fiar  diia  nMOn  that  govemmenu 
hod  fceoum  to  iiraiKct  taaca. 
esoiting  the  pnjnditiaa  of  then  anbjacto 
by  openly  demanding  a  certain  specific  portion 
of  their  incomes,  they  have  taxed  the  articles  on 
which  these   incomes  are   in  general   expended ! 
The  effect  of  this  ingenious  plan  is  to  conceal  the 
amount  of  taxation,  aod  to  make  its  payment  ap- 
pear  in  aome  measure  voluntary.    The  tax  be> 
Wg  fMMnUv  paid,  ia  the  first  instance,  by  the 
ftoiaomg  vw  pudmete  coafomid  it  vUh  tb» 
taral  priee  of  the  commodiiy.    No  aeperate  de- 
mand  bein^  matic  upon  them  for  the  tax,  it  escapes 
Uieir  recollection ;  and  the  article  they  have  re- 
ceived seems  a  full  equivalent  for  the  sacrifice  they 
iMve  made  in  acquiring  iL*    Such  taxes  have  also 
Ibe  edVantage  of  being  paid  by  degitet*  1b  ataaU  pOr- 
tioMf  and  at  the  tine  wben  tbe  ceeunodiiiea  aie 
•anted  fbr  cdMimiptiea,  «r  wbea  U  Ia  meet  omm- 
nleni  for  the  consumers  to  pay  them. 

Besides  their  greater  facility  of  imposition,  indi- 
Indimt  taxes  have  been  frequently  supposed  to  have 

[-"ll^j^^'the  further  and  exclusive  advantage  of  acting  an  a 
stimulus  to  industry.  "  Dans  la  perception,  di- 
recte."  aaya  tlie  Marquis  Gamier,  "  I'impdt  ae  mootre 
MUM  nid  dcguiienMnt;  ii  vient  sane  aira  atlindn,  d 
canaa  da  lliaprthmjranee  li  ofdinaiM  aoeoiunnndaa 
hoBunea,  et  n  apporte  toujonra  avee  lui  da  la  gene 
et  du  decourapemenf.  Mais  rimp'jt  indirect,  on 
ajoutant  succcssivctnent  un  surcroit  de  prix  aux 
articles  do  consommation  f^eneralc  et  journaliore, 
au  moment  ou  tous  les  membres  de  la  soci^t^  out 


contractt-  I'habitude  des  scs  consoramalions,  rend  AUwniafw* 
sea  divers  articles  un  peu  plus  couteux  u  acfjuerir, 
a'art-a^dire^  qu'U  donne  lien  i  ce  qu'ii  fattle,  pour  ■ 
aa  lea  procurer,  uo  surcroit  proporttooa^  de  travail  T^n, 
et  driodnatrfe^  Or,  ti  cet  imptt  of  atemr^  iemamint  >^V^ 
i  W  pa$  alter  jutqui  i  dtwtrager  la  contommcUlon, 
ae  eemble-t-il  pas,  dana  ee  cas,  agir  comme  un  sti* 
niulant  universcl  sur  la  partie  active  ct  indu.strieuse 
de  la  soct^tu,  qui  Texcite  h  un  redoublement  d'ef- 
forts,  pour  u'clro  pas  obli^d  de  renonccr  u  des 
jouissances  que  i'habitude  lui  a  rcodaes  presque  n£- 
cessaires,  et  qui,  en  consequence,  donne  un  plus 
giand  d^veloppeawDt  aui  faculty  nradiielim  du 
travail  et  amc  reaooicea  de  rmdnstrte  r  Ne  dott-il 
pas  en  rcaultcr,  qu'apres  Timpot,  il  y  li  iiq 
somme  de  travail  ct  d'industric  qu'auparuvui.i  pour 
foumir  aux  beaoins  et  iiux  jouissances  bnbituellcs 
d<!t  honimes  qui  composent  la  classc  laborieuse,  plus 
la  somme  de  travail  et  d'industric  qui  a  du  pourvoir  • 
au  6urcroit  de  prix  dcatin^  A  I'impdt  i  Or,  cet 
impSi,  ou  ce  sorerolt  da  produit  que  sc  paye,  etant 
d£paaa£  par  le  gouverncnient  qui  U  reoieille,  aert  A 
aUmenter  une  oouvelle  claase  dee  consommateurs, 
qui  formciil  des  demandes  qui  Timpot  Its  met  u 
port6  de  payer,"  {FreJ'ace  il  la  Ttaduction  tie  la 
BieKetsc  <Ja  Xut'wus,  Tome  I.  p.  (if),  ed.  2dc.) 

The  truth  of  the  (greater  part  of  this  gtateuient  can- 
not be  disputed.  It  is,  however,  essential  to  ob- 
serve,  tiiat  tlie  whole  effect  ascribed  by  M.  Gar- 
akr  to  iadireot  taxee*  in  itlnulating  iitdastry,  dC' 
pends  on  the  droiUDattnoe  of  their  being  so  mo- 
derate as  not  to  dtccourage  consumption  ;  or,  which 
\s  really  the  same  thing,  that  they  are  »o  moderate 
ai  lu give  tlie  conirihulorn  the  potver  qf  def  raying  tkem  » 
l/y  increased  exertion  and  economy.  If  this  were  not  tbe 
caie,  tliey  would  have  a  precisely  opposite  effiact,  and 
imtead  of  acting  aa  a  stimulus  to  prodactioot  tlicy 
woaM  oanninly  oceaeion  its  decline,  fiat  we  can  par- 
orive  no  greonds  for  supposing  that  a  noderata  ib- 
cotrit  tnx  ivPiild  have  a  different  cficct  on  industry 
from  moderate  tdxe»  on  expenditure.  It  would  most 
undoubtedly  serve  as  a  spur  to  <  xcite  every  one  to 
make  additional  exertions,  otherwise  he  would  bo 
unable  to  preserve  his  capital  unimpaired,  and  to  re- 
tain hia  fonner  coamand  over  the  necessaries  and 
luxuriea  of  lilbi  Increase  of  exertion  is  not  an  ex* 
duaiva  coaaeqpcnee  of  indirect  taxatkm;  bat  it  is  a» 
exdflitve  consequence  of  ModSrrafe  taxation,  whethnr 
it  be  direct  or  inil^  ^vt.  l  i  "  ;i  a  decay  of  indut- 
try,  and  a  ijenerul  injjyj.»jn.siunt:nt,  is  not  the  exclu- 
sive consequence  of  any  particular  species  of  taxa- 
tion, but  of  ait  taxes  whatever,  when  they  are  car-  ' 
tied  to  an  excessive  height. 

We  doubt,  themfiir^  whether  tite  gmerality  of  DiHid*an- 
tame  ,  on  axpenditura  poaaeaa  any  real  advantage 
over  taxes  on  income,  except  in  the  facility  of  impo-  "** 
silion,  while  they  certainly  labour  under  many  very 
considerable  disadvantages.    In  the Jirsl  place,  taxes  Oiitaiiktts 
on  commodities  neceaaarily  alter  the  natural  distri- 


*  Nara  wii  iuppeaad  to  haia  abolished  the  duty  of  4  jm>  ccafc'oir  tbe  al^vci  Mid  in  Rone,  when  he 
really  did  no  aura  than  oidar  it  to  be  paid  by  tha  atfer  iaatandnf  Un  bqrp..  »  Mmtmm,"  aaya  Tadtna, 
"  speck  magi*  qtum  wif  fmacn»vaidtiorpmkrt^derttia-,imfaitmfr«tStu^la^  Amud, 

lib.  ]  3,  cap.  32. 

11 


Digrtized  by  Google 


TAXATION. 


Adviii  u.es  balion  of  the  capital  ami  inilustry  of  tlie  country,  and 
ana  DUad-  (Qf^e  them  into  less  atUantageova  channtls.  They 
because,  wlieo  a  tux  i»  laid  on  a  particular 
TakTI   cla«8  oi'  commodities,  the  producer*,  in  Ofder  to  r««e 
the  price  proportionoll}'  to  the  Mx«  dfaniiiMl  thft  •ttfH 
plv  in  tliL  iii.irket,  by  transferring  a  portion  pf  tb« 
capital  cinplyytil  in  the  production  of  the  ttxei 
commodities  to  lomc  other  ba-incss.    Rut  an  equal 
iocome-tax  would  operate  as  an  e^uul  tax  on  prnf<isi 
fnA  itImh  ill  pvofits  are  equally  taxed,  no  advantage 
VOnM  be  gained  bj  transferring  capital  from  un« 
bittibeM  to  anotber,  and  tlie  producers  would  have 
no  means  whatever  of  raising  pin«ea.    Under  tha 
operation  of  such  a  tax,  every  indivtdiial  wauM  oon> 
tinue,  ju<>t  ui  he  would  have  dune  had  he  not  been 
taxed  at  ail,  to  employ  himself  in  thnsc  businesaea 
which  are  natumily  most  advantn-Lr;  is  Capital 
and  indiMtry  would  not  be  forced  into  artificial  ciian- 
Bek»   Tha  jpajr  of  troops  and  of  public  functionariea 
wonld  not  be  faiaed,  becaow  af  a  riia  of  prioe*  ««• 
eastoned  by  taxadeBi  at  Ihe  and  «f  a  war,  emf 
f'rn^  1  inl  1  be  found  in  its  proper  position;  there 
\v  n:  !  In  Lio  revuUii^n ;  and  wc  should  be  immedi- 
.itrlv  enabled  to  avail  ourselvei  to  the  OUBOtt  af  all 
our  natural  and  acquired  re*ources. 
RsiM  iht       In  the  secotul  place,  taxes  on  commodities  are  al- 
priceofCoai-inoMalwaji  paid  bjr  the  producers  before  they  are 
^^^^*"soldtoUieca«iMiaNi*»  and  are  frequently,  indeed, 
JSJrSsJTuie  advanced  in  an  early  ttage  of  tbe  mMufaetoM. 
aauMuttaf  Their  effect  is,  therefore,  not  ftwiy  to  incwaae  the 

S rice  of  the  commodity,  by  the  whole  amount  of  tlie 
uty,  but  also  by  the  profit  due  to  the  manuficturcr 
for  the  time  it  liiis  been  advanced  by  bim.  But 
it  sbould  bo  observed,  that  though  this  circum- 
stance undoubtedly  operates  tn  bwaaia  prfadi»  iu 
iaaoence  in  tbia  nvpeet  baa  beaa  grea^j  avwnt- 
ed  b  V  Sir  Mettbew  Decker,  M.  Saj.  and  M.  8k- 
mondi.  Tlic  latter  has  calculated  that  a  tax  of 
tooo  francj,  paid  originally  by  a  manufacturer, 
whose  profita  were  10|»«"  cent,  would,  if  the  como 
modity  manufactured  only  passed  through  the  hands 
of  Jhe  different  persons,  be  raised  to  the  consum- 
er to  the  amn  of  6734  francs!  This  calculation 
proceeds  on  tba  Mpnoaitioo,  that  he  who  first  ad* 
faocad  iha  tax  vwild  faeai««  from  the  neit  m- 
nollietutcr  4M0  ftanct,  and  he,  again,  ftaM  tba 
next  4S40  francs;  so  r'lnt  ?.l  each  step  10  per  cent, 
on  its  value  should  1  [i  lJi  d  to  it.  '*  Uut  this," 
as  Mr  Ricardo  ha-  ■  u  'ly  ob  LTvcd,  "  is  to  suppose 
that  the  value  of  the  tax  nould  be  accumulating  at 
aenjNMld  faiterest;  not  at  the  rate  of  10  per  cent, 
per  aammi,  but  at  an  abaokite  rate  of  10  per  ocnt. 
at  every  aiep  of  ita  progreiai  M.  Siamondfa  stBle« 
meot  would  be  correct,  if  five  yeart  elapaed  between 
the  first  advance  of  the  tax  and  the  sale  of  the  uxed 
commodity  to  the  consumer;  but  if  one  year  only 
elapsed,  a  remuneration  of  400  francs,  instead  of 
27.S1-,  would  give  a  prolit  at  the  rate  of  \0  per  cent, 
per  annum,  to  all  who  bad  contributed  to  the  ad> 
Wice  of  the  tax,  whether  the  commodity  had  passed 
diroagh  the  handa  of  five  manufaaurert  orj£%." 
{PrineipUe,  tie.  3d  edit.  p.  459.) 

In  the  third  place,  duties  on  commodities  encour- 
age amuggling.  "  Thev  tempt,  '  says  Dr  !»mitb, 
**  penoB*  to  violaia  tba  km  or  thatr  eonBtiy«  iriw 


Jadu«<» 
Tuo. 
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are  frequently  incapable  of  violating  tboae  of  oatoral  Aitsaaigw 

justice,  Slid  wlio  would  b.ive  been  in  every  respect  •■^D"**- 
excLllent  citizens,  had  not  the  laws  of  their  country- 
made  that  a  crime  which  nature  uevcr  meant  to  be 
•o."  (ltl«  p<  878')  In  consequence  of  this 
tiff  dtttiea  OB  eonimoditie*  rcqnira  tbe  enplayateBt 
of  a  great  nomber  of  rerenDe  oScers;  and  aa  th^ 
expoiie  the  [iroducrrs  i  f  tbe  taxed  arliclt*  to  consi- 
derable inconvenii_  i;  L  e  li;h]  hnrdsbip  Inmi  damiciliary 
vJil'i  v   ll-,t  V  iLsrcc  tlicni        I iiti cm i ii  1  \  ',  l:Cm-L'J»i  «  by 

making  a  corresponding  addition  to  the  price  oi  lueir 
goods. 

But  tbe  great  oligectiaa  to  tazee  on  expenditure  L' 
aoBwii  m  tbair  iBeqoaliljr.  We  Iwve  already  shown 
that  Bocb  taxes  cannot  possibly  be  rendered  equal 
and  impartial  in  their  operation;  that  they  do  not  ai'> 
feet  the  different  claaaes  of  society  in  ;irrp  rtion  to 
their  ability  to  bear  them ;  and  that,  wiiilc  Uity  may 
be  almost  wholly  evaded  by  rich  misers,  and  those  in 
asexpeosive  itatioiWt  tbe|  preas  with  digpro|>orLton. 
ata  aeverity  on  tbata  wba  havo  large  faouhes  and  ex- 
pantiva  atationa  10  aunort.  At  tba  eame  time  it 
•hottld  be  reraeariMMd,  net  la  taitatioe  ««  have  onl)  a 
rJioire  of  (!:flicii!ties.  And  notwithstanding  it  dois 
liola^po^r  i  u&ajbleto  free  taxes  on  expenditure  from 
these  very  weighty  objections,  the  greater  riadiiie** 
with  which  they  are  paid,  combined  with  the  extreme 
difficulty  of  laying  an  iococne'tax  equally  00  rent, 
pre£u,  and  profMsiooal  wages,  mU  ahm^  prereiit 
their  abolition.  Neilber,  paibaps,  wouM  it  be  leallj 
deairablc  to  take  off  thoae  duties  whidi  afect  only 
luxuries.  But  without  entering  on  the  discunim  ef 
this  quektion,  wc  are  sati>6ed  that  if  the  difficulties, 
in  the  way  ol  a  fair  income-tax,  could  be  removed,  it 
would  be  among  the  least  objectionable  of  any  ;  and 
if  it  were  not  exclusively  adojgtod,  it  o^ght  at  all 
evenu  to  be  made  one  of  tbcpnaoipolaBiilcea  of  the 
puhUo  incomoi  It  ia  imniinaiiary,  bo«afar»  afiar 
wbat  wa  bare  previously  stated,  to  maist  faribA  oa 
this  point;  and  wc  shall,  Uiereforc,  procctri  to  in- 
quire into  the  ediecta  oa  their  price,  ot  taxes  ua 

ooiHBodiiifi.  aod  on  •heat  tbagr  uliksataiy  firiL 

8aCT>  II<-^l)finry  into  the  Incldcnct  tmd  ^/kt*  if 
Indirect  Tarn. 

1.  Tam  om  a  pitrtkidar  Qwiaiodfiliy.— 'Wkb  >••• 

gard  to  the  effect  of  taxes  on  the  price  of  rtrrniK>di- (>**dsBlir 
tics,  it  i*  clear  that  if  a  duty  be  laid  on  a  piuticular 
commodity,  and  not  00  ochci  :,  its  [ncL-  v,  1. 1  sustain 
an  equal  rise:  for,  if  it  did  nut  lise  co  this  extent, 
the  profita  of  the  producers  would  be  sunk  below  (be 
OOBMBon  level,  and  their  bosincas  would  be  abandoa- 
ad<  But  it  depends  on  the  circnastance  of  tbv 
ooaunedity  being  of  tba  dan  daaoasinated  &unrNS» 
whether  a  tax  on  it  will  lUl  adtolly  on  the  coo* 
Bumem.  In  »o  far  as  nece$tariet  sre  consumed  by 
landlords  or  capitall^t!■,  taxes  on  them  are  also  de- 
frayed by  the  consumers ;  but,  in  so  far  as  they  are 
required  for  the  consumption  of  iaboureri>,  the  eSiect 
of  taxes  on  them  is  in  no  respect  different  fton  the 
effect  of  an  equal  amovnt  of  laiea  hdd  directly  an 
wagea :  And  we  bare  ehvady  thown  that  there  are 
very  few  cases  in  whirh  tsxcq  .^firrt'inc  wji^f<  are 
really  defrayed  by  the  iabourer^  ;  and  that  ifaeir 
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Tium  w  and  cqiWaleii^  riM  m  iIm  ttte  of  wtgn,  and  •  pro* 
Coaunodi.  poftifNHll  Ml  of  |i«oiM.  It  appears,  therefore,  that 
ttiTTff  M  acOMMrkM  do  not  wholly  faU  on  the  con- 
'  ■  '  ^  niowra;  bat  that  they  are  partly  defrayed  by  them, 
and  partly  alio  by  (he  propriotoi  k  of  tiock,  in  conse- 
qoenee  of  ihcir  reducing  tlie  rate  of  profits.  Such, 
howfver,  is  never  the  case  with  (axes  on  luxuries,  or 
on  comouKlitie*  u««d  onlj  by  lha  rich.  A  duty  oa 
velveu,  on  claret,  and  M  wwcba^  Amt  example,  falls 
iiikiiiedlalflly  oo.tba  oooMNMn,  nd  mbbih  be  tbrawn 
«n  uj  M*  Saeh  tnidw  aet  bdng  oaed  bj 
Ubourert,  a  duty  on  tbcm  can  ntlber  SMM  W^M 
nor  affect  the  rate  of  proBL 
aies  on  ill  2.  Ad  Valorem  Taxex  on  gil  Commodiliet. — It  is 
CwniBodt.  not  (o  eaaj  m  trace  the  effects,  on  their  price,  ni"  an 
equal  ad  vtdorem  duty  on  all  commodities.  Such  a 
duty  could  not,  it  is  obvious,  at  all  affect  th«ir  va> 
lllct  relatively  to  each  other;  and  supposing  liuir 
ftiMMihr  Md  A*  qowMtar  of  noMy  in  Ki*  comliv 
to  continue  the  same,  it  has  bean  contended  that  k 
could  occ««ion  no  rise  of  prices.  I'mt  a  very  few 
words  wiii  be  sufficient  to  show  llit;  iJiacy  of  this 
staiernt  iJ.  The  Government  must  receive  the  tax 
either  in  money  or  in  good*.  Now  suppose,  tor 
IIm  aak*  of  illustration,  that  the  duty  ia  ten  per  cent., 
mad  thtt  h  ia  paid  b  kindf  ia  this  case  lite  supply  of 
prpdaee  retnanwig  in  tfaa  ■Birtft  after  tho  tax  is  paid 
being  diminished  ont'ttittk,  tbe  porchaaeta  will  only 
^  nine-teiakt  of  the  commoditMa  ibey  pfonously  got 
in  return  for  the  same  quantity  of  money,  or,  in 
other  words,  prices  will  rise  ten  ptr  cent.  If  tlic 
Goveroasent  receives  the  tax  in  money,  the  result 
will  bo  predaaty  aionlar.  The  purchasers  will  stilt 
fcaae  M»  whalmwa  the  producers  for  the  tax,  or  to 

Bdifat  tan  pmr  crnl.  additioMl  for  tkair  gooda. 
if  ddk  ware  not  redUy  the  Gaao^f  tke  parefaaa* 
.  ers  who  do  not  directly  pay  the  Ux  to  Government, 
continued  to  get  ihL-  same  quantity  of  pro<lure  Tor 
the  same  sum  of  money,  gi^cr  us  jiii(:iu5r.io[i  be- 
fore, there  would  be  no  cause  in  operation  to  occasion 
the  smallest  diminution  of  individual  consumption ;  and 
h  ii  plaialjr  iotpoaaiUa  «ba(  the  tax  eoold,  in  such 
diCBBttanae^  gi*a  tba  Goawaawnt  the  nernta  of 
abnynlBg  ao  iacrepaed  share  of  the  produce  of  tlw 
ooantry,  wbidi  is  i^urd.  Not  only,  therefore,  it  it 
certain  that  a  tax  on  a  particular  clai>s  of  commotli- 
ties  will  raife  their  price;  hut  it  \i  also  certain  that 
an  equal  ad  valorem  tiuty  on  all  commodities  will, 
without  any  iocreaso  of  money,  occasion  an  equal 
«nd  universal  riiM  of  ptlMa.  TherealeffMtorareiy 
iaoh  tas  ia  to  muillBr  s  portioa  of  iIm  prodnoo  « 
llie  indnitiy  of  tho  eottnuy  into  the  bamia  of  Go> 
vrrnviient,  and  consequently  to  cause  a  less  portion 
oi  L  i  i;  produce  to  come  into  the  hands  of  every  in- 
ilii  i  lal  wh;>se  means  of  purcliasing  are  not  increas- 
ed. Such  a  rise  of  prices  is  widely  ditl'erent  from 
Ibe  rise  which  is  occasioned  by  an  bcrease  in  tbe 
mmili^  of  BMMwy.  When  it  is  increaaed  prieea  riaa^ 
MOUiia  asorv  money  is  given  for  the  mhb»  fWMlti|r«f 
goodi ;  but  when  an  ad  valorem  duty  is  levied,  pnooi 
rise,  because  the  sonsfsirm  ^  mo«^  ia  given  for  a  km 
quoHiiit)  of  f^oodt,  a  portion  of  tbaoi  hariog  booo 
•  transferred  to  Government, 
nn  3-  Taxes  on  Haw  Produce. — It  has  been  very  ge- 
Bcsaiiy  suppooed  that  tho  taxea  laid  on  the  raw  pro* 
diMoaf  iba  aoillim  a  diftivwt  iaoidoMt  Hmm  tnn 

VOIm  ti.  MRT  II. 


TAXATION.  6S0 

laid  on  manu&ctarad coi—odi«iei t tod  that,  inatoad  TuMon 


aw  Pm* 


of  raising  pnoii,  md  Miag  on  the  eoatumer,  they 
have  noiaflaMieo  on  priOH!*  and  fall  wholly  on  the  . 
landlard.   We  believe,  bowerer,  that  we  shall  be 

a!i)f  fn  show  that  tliis  niilninn  is  entirely  mitliOul 
touii  ijiion;  and  that  the  ital  tilect  of  taxes  on  raw 
[in  (hire  i*  to  cause  a  proportional  rise  of  pricea,  and 
to  ati'ect  all  classes  equally  in  proportion  to  thoir  ro* 
spective  consumption  of  the  taxed  artldoh 

If  iaod  jialdad  ao  surploa  to  its  poMMota  tboaa 
the  eoonaoa  aad  ordinary  profit  of  tbe  oapitd  ohh 
ployad  io  its  cultivation,  it  is  plain  that  the  imposi- 
tion of  a  tax  on  its  produce,  a  tithe,  for  example, 
would  occasion  an  equivalent  in  in  m  i-  of  its  price- 
The  level  of  profit  may  be  temporarily,  but  it  cannot 
be  permanently,  elevated  or  depressed  in  any  partti 
cuiar  branch  of  industry.  And  aa  thoto  CIS  M  M 
reason  why  the  agriculturists  shotlld  rnliiml  them- 
•dm  with  a  ladnced  rate  of  profit,  when  all  other 
OMploynantf  are  yielding  a  hij;her  rate,  as  soon  as 
tithes  were  imposed  they  woiiiil  Fpt  nhmu  '.raii?UT- 
riog  a  portion  of  their  stock  to  soujc  usorc  lutrutive 
bu.siness  ;  and  ;ii  N  transference  would  be  continued 
until  the  diminution  of  supply  tiod  raised  prices  to 
their  proper  level,  aad  restored  the  equilibrium  of 
profit.  In  such  a  state  of  things,  tithaa  would  iodia* 
potably  operate  precisely  aa  an  cquhileBt  additkn 
to  like  ptioe  of  raw  produce.  But  after  various  qua- 
IMica  or  aoil  have  been  broofi^t  under  cultivation,  and 
rents  have,  in  consequence,  n  prt  tH-  ^'cni  raiiy  in- 
troduced,  it  is  not  so  ea^y  to  trace  their  ultimate  in« 
cidence  and  effect.  They  then  appear  to  occasion 
rather  a  diminution  of  the  rent  of  tbe  landlord  than  a 
rile  of  prieas.  FarnM  which  are  tithcfree  ^WOJi 
bring  a  pfMoctioBally  h%hor  not  than  aoeh  ao  or* 
subject  to  diet  cfwrge:  and  !t  It  Betwalfy  eonctod- 

ed,  that,  wrrn  tithes  rib-il'-'irfl ,  'he  rlcprt'^ici!  rcntt 
woiiiii  bu  VLiLsid  to  tLiL  Jevtl  us  tijc  otlitr.-i,  For 

O'l.i  :lu:, in   ;m  .niv/inced   Stage  of  SOcictV  iJ!;u:% 

have  not  been  cooiidered  aa  increasing  the  price  of 

raw  produce  to  the  cunsuoiera,  but  as  falling  on  rent, 

•ad  aadiwliagaMrtion  of  it  into  the  pockets  of  ita 

rigtilJhl  ownut,  tno  clergymen  ai>d  lay-impropria* 

tort.   *'  Taaea  on  the  produce  of  Und,"  savt  Dr  Dr  taidi'a 

Smith,  "  are  ia  nali^  taxes  upon  rent;  and,  though  Opialaawtab 

tl  (  y  may  be  originally  advanced  by  the  farmer,  ^''C  J^^^j**^ 

Jiiialiy  paid  by  the  landlord.  When  a  certain  portion  xithsfc** 

of  the  produce  is  to  be  paid  away  for  a  tax,  tbo 

farmer  computes  at  well  as  he  can  what  the  value  of 

this  portion,  one  year  with  another,  is  likelj  to 

■■iaaatto,aa40H>toajirqiotiiwia/<to«aw»a«ia<ie 

r«Nf  toAaeft  h»  «grm  to  po^  to  fhe  lamdiord.  There 

is  no  farmer  who  docs  luit  ciimptirr,  btTorchfuul , 

what  the  church  tithe,  which  is  a  iond-lax  ot  this 

kind,  1^.  one  year  with  aoolfcor,  likely  to  OBOUat 

to.  '  (til.  p.  274.) 

That  this  is  the  general  opinion  on  the  subject  can-  k  rror  oT  this 
Bot  be  doubted;  but  notwithataodingtbebini  autho- "i""'''"- 
rity.  bjrwhich  it  ia  supported,  it  ia  bom  oertainly  J^^;"^^^ 
foundation.   We  have  shown,  in  treating  of  on  luw  Pm- 
OB  rent,  that  in  every  country  that  portion  ofduccdonec 
the  required  supply  of  r;!w  [irmiinL'  v.bich  is  raised 
by  the  agency  of  the  capital  ia»i  apputd  to  the  »<>''»  lS^^J^* 
and  which  governs  the  price  of  all  the  rest,  never butmtSe 
yields  any  rent  hut  oarely  the  oooHSon  and  average  ContnnMse 
me  of -pioit  to  ibi  kndlefd  or  tbe  «eonpier»  Vow  <><  ^ 
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TAXATION. 


Uiis^priacipio  is  deciaive  as  to  the  tiSacl  of  tithes  and 
other  taxes  on  raw  produce.  If  tithes  were  only  levied 
frooi  Ihe  superior  soils,  they  would  not,  af^r  inferior 
iOifa(-]»d  been  cultivated,  occasion  any  rise  of  price, 
but  would  fidl  «atirdy  cm  the  real  of  tba  landlord. 
But  till*  h  tiotthe  case  with  lithoa.  Thvyaflcotaony 
quality  /  T  i'^rr, '  Irr'i'rr  iii'ineldy,  atxl  bi:iri(:  exactM 
c(|iiaiiy  troiii  du  j  iuduce  raised  in  ilie  iemt  favour* 
able,  as  from  that  h  hich  is  raised  in  the  moat  favour* 
able  circncnstanccs,  occasion  on/y  an  incretue  of  prices. 
Suppose  no  tithes  are  levied,  and  that  the  wheat 
Miaad  on  the  foontt  laada.  or  with  the  oaptiol  laat 
■pplM  to  tbo  aoil,  tad  whioh  dMetganea  iho  prieoof 
the  whole  crop,  yields  a  sufficient  profit  to  the  c«lli> 
▼ator,  and  no  more,  when  it  sella  forTOi,  •  qnorter— 
the  price  mutt  rise  to  77b.  before  the  same  proGc  can 
be  obtained  after  tithes  are  imposed.  In  this  casetlie 
tithe  cannot  possibly  occasion  any  diminution  of 
rent ;  for  this  produce  pays  no  rent ;  so  that  if  it 
were  not  compensated  to  the  cultivators  by  an  increase 
of  priooa,  Ihi^  would  withdraw  their  Cifttal  from  cul- 
tiratioD,  and  the  neeeasary  supplies  would  no  lunger 
be  obtained. 

w  wnMi-!!  '  This  accoui.l  ut  lilije*  is  nouiEc  iiicoiisiileriL  ^vuli 
er;,  li  e  Kti!-.  admitted  fact,  that  farms  winrli  ;iri,  Ircr  in m  this 
«»  Tithc.free  burden  bring  a  pro|H»ri»onaiiy  higher  rent,  ilieer- 
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penct's  attending  their  cultivation  ai«  not  increased 
by  the  lovjfiaf  a  titbo  £rom  the  produce  of  olhor 
attui  bat,  M  thiior— 01  bo  ino prieet,  their oeoa> 
piers  obtain  the  same  inereaied  price  for  their  prodooo 
which  is  necessary  to  indemnify  the  cultivators  of  the 
tithed  lands,  'i  hcrc  must,  howc\Li,  be  an  efmaiity 
of  profits,  as  weii  as  of  prices ;  and  iieoce,  whatever 
advantage  the  occupier  of  a  tithe-free  farm  may  gnin 
by  being  relieved  from  a  burdeo  to  which  bis  ndgb> 
hours  are  subjected,  facowptowtnii  hyOBtrMfWid 
log  increase  of  rent. 

Thus  it  appears,  tliat,  if  tlllioo  wfTi  aboUahod^  tbo 
reiit  of  such  famis  as  pay  tithe  would  not  rise  to  a 
level  » i(h  the  rent  of  those  which  are  titlie-free,  but 
the  rents  of  the  luttcr  would  fall  to  the  level  of  the 
former.  As  raw  produce  is  uniformly  sold  at  its  ne> 
cessaty  price,  or  the  price  neeeasary  to  afford  the 
eiutonary  nt»  of  profit  to  the  cultitatort  of  lAeinrrt 
fond,  it  wooM  ftll  Iho  nooMBt  Ibqr  bad  boon  roHcvad 
from  this  heavy  charge.  And  the  advanuge  previous. 
}y  enjoyed  by  the  proprietors  of  tithe-free  lands,  and 
which  was  the  only  cause  of  their  obtaining  a  higher 
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isdear,  hou  ever,  that  tlicir  money  rents,  ortbiit  rents 
estimated  in  any  otlier  commodity  except  com.  would 
not  be  at  all  affected.  If  corn  sold  atL.4  before 
the  impoiiiion  of  the  tithe,  it  would  aftcrwaidl  loll 
at  Ifc^  8a.  10|d.;  for,  onloN  niocty  quarlen  mnr 
brooght  ai  OMicb  as  one  bnmlred  quarters  prevtootljr 
brought,  the  cultivators  of  t'  sc  s  lU,  or  the  employ- 
ers of  those  capitsls  whidi  pu)  no  rent,  would  not  be 
able  to  realize  the  common  mid  average  rate  of  profit. 
Money  rents  would,  therefore,  coptmoe  unaltered; 
onti)eiandNo»I«ibqriranUat9lboIf.SQi  aadoo 
No.  i,  L.4a 

It  appean,  thoreToro,  tbat  ia  amy  ttate  oTiocIetjr, 
whether  rents  are  high  or  low,  and  whether  the^  arc 
paid  in  kind  or  in  mcney,  the  charge  of  tilhet  is  dr- 
Jrayed  entirely  by  (  .  i  uu  tHirri  of  ratw  produce.  1  lny 
do  not  consist  of  a  portiou  of  the  rent  of  iaud  Udung* 
ing  to  tlie  clergy,  or  tlie  lay-impropriator ;  but  they 
are  a  burden  which  falls  equally  on  every  individual 
in  Ihe  kingdom — on  the  poorest  beggar  as  well  as 
the  ricbett  hnd— <iii  pniportiaa  to  tiwir  >c«({ecUi9 
consumptfoo  of  tbo  artfcloa  fron  wbicb  a  titbo  b 

levied. 

liut,  inJependent.y  ui  iheje  comiderstions,  the  fact  The  Tvht 
that  tithes  and  other  taxes  on  raw  produce  do  not  •''»q«o»lf 
form  a  deduction  frum  rent,  but  go  to  increase  the 
price  of  produce,  is  obvioua  fiw  the  circumstance^ 
that  the  tiibo  of  oxfontivo  crope.  and  which  require 
a  great  expenditBre  b  tbrir  cqltieatkMik  frequentlj 
amounta  to  four  or  five  times  the  rent  of  the  lan^ 
The  Rev.  Mr  Hewlett,  by  far  the  ablest  advocate 
tithes,  and  whose  authority  cannot,  therefore,  be 
questioned,  informs  us  that  the  tithe  of  an  acre  of 
hops,  raised  on  land  worth  40s.  or  SO*,  an  acre, 
after  deduction  of  drying  and  duty,  generally  worth 
from  L.  S  to  L.  4 ;  and  he  farther  states,  that  he  bad 
knows  X«7or  L.Spaid  for  the  tithcof an  acraof  canot- 
aeed  where  tbo  WM  wee  not  worth  90e.  f  In  tueb 
cases,  it  is  plainly  as  great  an  absurdity  to  uffirm  that 
titliuB  full  exclusively  on  the  rent  ot  the  landlord,  ai 
it  would  be  to  affirm  tliiit  a  pail  is  greater  than  a 
uhok.    Tithes  cannot  justly  be  objected  to  on  the 
ground  of  their  being  a  partial  tax.    It  i|  a  mistake 
to  ettppoeo  Uiat  they  are  botoo  bj  any  panioiJar 
olaM.  Tbqr  are  BOt  a  looal  bitt  a  gnierM  burdtHi 
and  fail  equally  on  the  consumers  of  tlie  tithed  article*. 
Had  the  raiser  of  canot-seed  been  relieved  from  the 
burden  of  tithe«,  ho  would  have  obtained  precisely 
the  same  rate  oi  profit  by  selling  his  produce  for  L.  7 
or  L.  8  less :  nor,  had  such  been  the  case,  would  it 
hsMe  been  optional  with  him  to  have  made  this  reduc- 
tion ;  the  competition  of  his  neighLours  would  infat 


excotiiat 
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prices.    (IttfUience  on  Tithes  vn  AgrictMu  t .  p  1.) 

An  abolition  of  tithes  is  nut,  therefore,  a  u.eu.'ure  i^K«>  of 
in  which  landlords  and  ftm  i  r~  i   !%■  nn-  it;t.-rr>n>tl. Tiitoea 


rent,  being  done  away,  their  renu  would  decline  to 
tiic  level  of  those  around  them. 
TiUiM  dimi-     jf         were  uniformly  paid  in  kind,  tbe  impod- 
y'uimijy,  tithes  would  undoubtedly  diminish  tbe  share 

of  the  produce  paid  to  ibo  landlord ;  but  at  ita  oaloo  lib^  haw  fornd  biiai»  wbethor  bo  wero  eo  dimeed 
ii<c  Y«iue  of  would  bo  inereaied  In  tbe  precise  proportion  that  in   or  not,  to  oaka  a  ^omepondbig  dnuoutibn  in  hb 
Cam  KexUi.  q^j-.^ntily  had  been  diminished,  this  reduce  1  '=harc 
uou]d  continue  to  cxchatigc  fur  the  same  quantity  of 
>  r.li  other  comrnudiiie;.  Thus,  if  lands  of  the  qualities 

Nos.  1,  %     &c.  respectively  produced,  in  return  for 
the  same  expenditure,  lOO,  90,  80,  &c.  quarter*,  the 
•  rent  ofNo.  1  would  be  twenty  quarteta,  of  No.  S, 
ten,  and  eo  on.  Vat  thejr  wodd  no  longer  pecterre 
that  proportion  aAcr  the  imposition  of  tithes;  for, 
supposing  a  tenth  to  be  deducted  from  their  grosa 
produce,  the  rcmoining  quantities  would  be  90,  81, 
'  1%  &c.  t  and,  therefore,  the  corn  rent  of  No.  1  would 
'.beKdiKcdto  ie»iiid«fNohStojuoo  gMrten.  in 


Illy  are  il.te^c^ted. 
li  is  obviously  one  of  the  ^reawst  importsiicu  to  the 
public  in  genera).  If  801k  be  a  remunerating  piioe 
lor  wheat  when  tilhca  are  levied,  78iu  would  km  an 
equally  high  remuacrating  price  were  thej  reinitteA 
When  wheat  sells  at  80s.,  tithes,  supposing  Ihem  to 
be  rigorously  exacted,  are  really  equivalent  to  a  tax 
of  Is.  a  bushel,  or  Bs.  a  quar  ii  r  .'mu  ilie  iivera):e 
annual  •Goosunmtioa  of  tile  dtHt^rent  kinds  of^jrain  by 
each  Mlvidiial,  wben  Tedmd  to  the  ataodaid  of 
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Ttfom  wheat,  bM  been  wtitMitad,  tppwrwitly  m  Mod 
^ZS^  grounti*.  t  •  jnarter.  It  fUlmNi  int  mhm  the  madiun 
price  or  wheat  i*  80*.,  a  tilbe  «a  coin  k  RflUj  th* 
•acne  thing  as  a  capitation  UUC  <f  8l.t  llld  eonHM 

qucntly  coii»titiires  on  item  of  4()l>  nl llic «X|WlHiilim 
of  every  fiiniily  of  five  persont. 

Hut  tithes  are  objectionobie  on  other  proiinds. 
Thfty  atv  imt  a  permaticnt  and  fixed  ux,  but  ihey 
increase  according  •■  the  difHculty  of  raising  raw 
•r^ftMi^pfmiiioe  iMTCweag  and  are  tnfioitclj  more  iMundeo* 
Am.  aonM  tad  oppr«a«ive  in  a  year  ofMarettf  dim  h  m 
year  of  plenty.  If  the  price  nccfssnry  to  aflTord  a 
aufficicnt  supply  of  corn  were  60.  a  quarter,  the 
tiihe  nould  i>L'  i(|ual  to  a  direct  tax  of  6?.  a  (juartcr; 
but  if,  in  consequence  of  being  forced  to  resort  to 
inferior  land*,  the  increased  difftculties  of  production 
bad  raiacd  tbe  price  to  80s.»  the  dtbe  would  be  (it.j 
when  prieea  r«a«  to  lOOa^  tha  thbe  would  bo  10«<. 
•nd  to  on.  Nor  b  this  oIl^Tko  titbo  it  BM  oaly 
mereased  in  value,  but  it  u  also  mcmuod  fn  mmtmt, 
according  as  cultivation  !«  extended.  Wla-n  land 
of  the  _fir$t  quality,  and  which  we  have  supposed 
would  yield  IGO  fjuarier-,  v,,i,  cultivated,  the  tiiho 
would  be  10  quarters:  Uut  nfter  Und  ot  the 
quality,  and  which  only  yields  90  quarters,  had  been 
oultifatodt  Cbe  titba  would  li«  levied  on  190  qoar- 
tm:  When  land  oT  the  HUrd  quality  had  baan  c«l> 
tivjted,  it  would  be  levied  on  100  +  90  +  80,  or 
1270  quarters,  and  would  go  on  progressively  increas- 
ing, botii  in  xaiue  and  janll^  m  fkvdl  nilB  «Br0 
brought  under  tillage. 

"  Not  only,"  aays  Mr  Ricardo,  "  is  the  aoMUDt 
of  tbe  tax  iaorcaaadfrooi  100,000  quarters  to  200,000 
quarters,  wban  tbe  produca  ia  increased  from  one  to 
tm  ntilltons  of  quarter^  ht*t  owtag  to  tiM  inctaaied 
labour  necessary  to  prodnoa  fba  aaeead  minioa,  dia- 
relatiru  v«lue  of  raw  produce  i»  »o  adviinced,  that  the 
SOU,000  mny  be,  though  only  twice  in  ^ican/i/y,  yet 
M  value  throe  or  four  timc«  that  of  tilt  lOOjiOOO  ^pMr> 
tan  which  were  paid  beiore. 

**  If  «R  equal  value  were  raised  for  die  ChQKli  bjr 

aotfiar  aMnns,  increasing  in  tho  MMW  ■Munar  at 
a  inercaie.  proportioni^y  witfi  tbe  dMIeal^of 
cultivation,  the  ellect  would  be  the  same.  The 
Church  would  be  coobtiinily  obtaining  an  increased 
portion  of  the  net  produce  of  the  land  and  labour  of 
ibe  country.  In  an  iaiproving  state  of  society,  the 
net  produce  of  tbe  land  is  always  diminishing  in  pro- 
portion to  its  gross  produce;  but  it  ia  bom  tba  nat 
income  of  a  country  that  all  taiiat  tft  ultinaBla^ 
paid*  eitfaer  in  a  prograaaivo  or  ln.»  ttatioaarjr  tam^ 
iry.  A  tax  inereatimg  wUM  the  f;r9t$  taeesie,  owl 
Jailing  on  the  vet  income,  mufi  iiecessarili/  "ic  a  very 
turilrutome  and  n  vtn/  intolerable  tax.  I'ltiies  are  a 
tenlii  of  the  gross,  and  not  of  llu-  net  produce  of  the 
Jaodi  andy  therefore,  a*  society  imp/ovea  in  wealth, 
ibajr  nvtii^  tl|»H|h  iba  aamt  prapaetioa  of  the  gmsa 
*  produce,  bfoMoe  •  Itiftt  tad  mgK  fmkm  of  iha 
net  produce."* 

ruS^Tonct  Tithe  is  certainly  in  one  respect  the  same  as  rent ; 
betwsen  both  the  one  and  the  other  are  portions  of  tbe  pro* 
TMiaaaA  diwttf  t|la•tiloollfartadbtoftl«Mmiatibrlll•aap■ 
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port  of  thoae  wbo  bear  no  share  of  tbe  troubla  and  Taac*  oa 
axpeott  of  lit  caltivatioow   But  hi  omy  other 


every  . 
apart  tbejr  aaa  tntiidjr  diManJar.   Rent,  when  once ,  Jz"^  . 
txed,  moM  eonlinaa  tba  same  during  tbe  currency 

cf  the  l?ase.  'Hiough  an  indu»trious  and  enterprising 
fartiicr  should  raise  ten  or  twenty  tiinoji  the  quantity 
of  produce  raised  by  a  &luggard,  his  rent  would  no^ 
therefore,  be  increased ;  and  be  would  reap,  as  he 
ought,  aU  the  advantages  of  his  greater  industry  and 
intaiiigaBeai.  8udi»  hwrarar*  ia  not  tba  cate  with  \ 
Ikhai.  To  iht  iliiggaid  they  are  lotariable ;  to  tha 
industrious  man  they  become  more  and  itiore  oppres- 
sive, and  increase  with  every  fresh  outlay  of  capital 
and  labour.  It  i*  indisputnblL-,  ihunhin:,  ;li:n  in 
their  practical  effect,  lithe*  operaifc  as  a  premium  on  * 
idleness,  and  as  a  lieavy  and  constaotly  increasing  tax 
on  industr)' !  By  preventing  tlie  cultivator  from  da« 
riving  tbe  fuU  and  entira  adramaga  of  superior  skill  - 
and  inciaaaad  aaartiot,  they  dbcoorage  his  efforts, 
and  powarfally  eontribufte  to  render  him  indolent, 
careles?,  and  indifferciil.  A  farmer  pays  his  rent 
willingly  to  thu  Ian  Jiori! ;  but,  he  considers  the 
clergyman  as  an  inrut  icr,  \s  ln»,  without  having 
contributed  in  any  way  to  raise  the  crop,  claim*  a 
tmth  part  of  its  grots  amount.  The  occupier  of  a 
fiani,  Bubjeet  to  this  giiiiqg  aad  veutious  cb8itfa> 
tan  Btaor  ba  himght  to  oaaddar  MiMalf  at  fHdii&g 
tbe  same  rate  of  profit  frmn  the  capital  he  employs, 
as  his  neighboara  in  tithe-free  farms ;  and  so  strong  is 
this  f  rling,  that  we  arc  told  by  Mr  Stevenson,  iho 
welMntorrned  anthor  of  the  Agrietiiturai  Harvey  ^ 
the  County  of  Surrey,  that  it  is  tbe  common  opinion 
that  a  farm  tithe- free  is  better  worth  90s.  an  acre,  than 
a  tithed  farm  equally  favoured  in  soil  and  situation  ia 
vatth  lai.  t  Inthia anqr,  f Ithaa  oemiabBte  indirectly 
tawallai  iBvertly to  nrita  ptfwi  hdlwctly  by  gen» 
ratinr;  jin  ir.diipoiitinn  to  npply  fresb  Capital  to  the 
improvement  ot  tlic  sotl,  and  du-ecUy  by  the  positive 

iNgr  r-*  ^  .-^j— 


«  Of  all  inatitlltiaat,   anrs  Dr  Paley,  ivho  cannot  riiiisis 
MWtly  be  itctwad  taAitnwy-to  the  real  interests  ofgmt  diMni. 
the  dnreb.  *^  edfane  le  ealtivatlMi  and  improve-  "snocnt  i* 
Bent,  none  it  to  mii^ut  as  that  o/tUhet.    A  claim-:™'*'"** 
ant  here  enters  into  the  produce,  who  contributed 
no  assistance  whatever  to  the  production — when 
years,  perhaps,  of  care  and  toil  have  matured  ao  im- 
provement— when  tiie  hu<ii>andman  sees  new  cn)p8 
ripening  to  his  skill  «nd  industry   tha  asontaat  ha  it 
nady  to  put  bis  sickle  to  tha  gtalii*  he  Ibida  faiawlf 
eoai^lad  to  divida  the  hanaM  with  a  stranger. 
Hthas,**  Dr  Paley  eeetineea,  "  aie  a  tax  not  only 
upon  iiidij-:iiy,  br.t  Liiifvn         industry  which  feeds 
mankind — upon        i>pcc.<.a  of  exertion  which  it  is 
the  object  of  all  wise  laws  to  cherish  and  promote." 
(Paiey's  Workt,  11.  p.  1U5,  ed.  1819.)  • 
■  «'  TItbe,"  says  Dr  Smith,  »  it  altragw  a  great  dis^- 
eeuragtaMOtbethtotha  imoseMnti  af  tbakad- 
lard  aad  to  tbe  caltmNifln  of  dto  ftstMr.  Iha'aoe 
cannot  venture  to  make  the  most  important,  which 
are  i^eraUy  tbe  most  expensive^  improvemeota ; 
oar  the  etbano" 


•  Pdm^ifH  ^Ptil^k4  fimmg  *md  Ttsntm,  Ut  edit.  jf».W^ 
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TaNM*  generally,  tod,  the  i 

Wiy  ft»  church,  which  lays  i 

^  ^j**^  ahare  so  largely  in 

^^^^  ^^^^^  aa*Ajl«l  A*   u>  AB    trt^   a  Irti 


tod,  the  ndk  mpcnivfl  cropik  vbaii  tlw 

out  no  part  of  the  cxMiwi^  !■  to 

the  profit.  The  eultivation  of 
natdiler  was  for  a  long  lime  confineil  by  the  tithe  to 
the  United  Provinces,  which,  being  Presbyterian 
countries,  and»  apoB  that  account,  rXMnpied  from 
iJbw  daOndioe  ttuc,  enjoyed  a  aort  of  aMMiopoly  of 
glnl  Mtfal  ^eing  drug  againat  tbo  reat  of  BuroM. 
Tho  kfeO  attempts  to  introduce  the  cnJtiTation  of  tbii 
plant  into  England  have  been  made  only  in  conae> 
qiitiicu  of  the  statute  which  enacted  that  js.  nii  acre 
should  be  reccired  in  lieu  of  all  manner  of  tithe  upon 
madder."  (III.  p.S75-)  Aa  •  farthor  iUaMntion  of 
the  jpdoc^  hoi«  ilaiMl.  »•  uy  montioo,  that  tbo 
eoltiWiioQ  of  fln  and  homp  in  Irdaad  novor  nw* 
cerded  unti!  ii  lim  moe/w  had  been  fixed bflnrj  HH* 
tlieii  it  lias  made  a  most  rapid  progreat. 
ituo  The  edect  df  tithes  and  other  taxes  on  the  price 
••••'•■it'  «f  of  raw  produce  has  been  urged  as  a  reason  why  an 
RmPm.  **i"''  ''*"y  should  be  imposed  on  all  such  produce 
dMaantfM  «^  imparted  froa  abroad.  But  all  foreign  com 
rnrian gf  mportedmnt  b*  pM  aMwr  ditM^f  «r  indkeotljr 
Intcnwune  by  an  exportation  of  aone  apeciea  of  Boanufactared 
faMween  ilif-  commodities ;  and  it  is,  therefore,  clear,  that  the 
"  home  producers  of  com  can  have  no  claim  whatever 
to  a  protecting  duty  on  the  importation  of  foreign 
OOTBt  nalcea  the  tithes,  and  other  taxes  falling  on  raw 
pndMa»  OKCwd  tboae  which  fall  on  mnnufactured 
gooda.  A  taK  wtaieh  equally  affect*  ovary  deacrin* 
tion  of  products,  leaves  tbeir  reialiva  valoea  exactly 
where  it  found  them.  It  does  not  render  any  parli* 
cular  clav>>  less  able  to  withstand  the  unrestricted 
competition  of  foreigners  than  the  others,  and  can* 
not,  therefore,  entitle  them  to  a  protecting  duty. 
:But  if  bigliar  dotiei  ba  laid  on  a  particular  clan  of 
aonmodinn,  tlM  eaaa  i*  dMhiant  If,  for  oxampia^ 


Conn- 


Tax<«« 

of  fertility;  and  tboagh  the  cidtivatora  of  the  worat 
lands  in  tillage  at  any  particular  period  might  be  irt-  .^^i^ya 
juriously  oflected  by  the  unrestricted  admission  of  j 
foreign  corn,  the  other  ctiltivators,  ioatead  of  being'  ' 
ii^uivd,  would  be  really  bencted  by  lb*  rbe  of  pro- 
fit whiflb  amat  alwaya  Mlaar  tmjjtmaatnt  rsdb»- 
llMiiftthapdcaof rair pndna.  Tboi,  loppoiaMt 
dotiet  an  inpoeed  on  manufaetarvd  oommodiiiea, 
and  that  the  porta  are  thrown  open  to  tlte  import** 
tion  of  foreign  corn,  without  nny  protecting  duty  to 
balance  the  tithe*— tlic  whole  effect  of  such  a  mea« 
sure  would  be  to  catue  such  aanall  additional  quan* 
tiqr  of  bad  land  to  b«  thrmm  ant  of  tiMago  as  wovid 
onaMa  tba  ouMvatoia  to  obtdo  afcom  qaarttiB  lh» 
the  tame  ootlay  that  bad  previously  been  reqdrcd 
to  produce  fan  quarters.    As  soon  as  this  contrae- 
tion  (if  tillage  had  been  effected,  the  farmers  would 
have  nothing  to  fear   from   foreign  competition. 
They  would  still  obtain  the  same  rate  of  profit 
waa  obtained  by  tba  undartakcrs  of  other 
and  dwcomaaMfB  nvald  bo  able  to  poi 
com  for  Irn  per  cfnU  \m  dm  if  O  potflOltay  intf 
had  been  imposed. 

Hut  notwithstanding  it  is  thus  most  certainly  true,  Dat»i 
that  the  cultivators  are  always  in  a  condition  to  re-t|>'Ist"- 
lleve  tbemseWca  of  atich  taxes  as  affect  them  to  a^.^** 
greater  extent  than  tbey  affect  the  other  elaiaea  of  jc^^T 
Bociety ;  yet,  aa  tbey  can  only  do  tUa  by  ceotracting  ateTito 
tillage  and  wiUidiawimr  capital  fnm  tlio  cultivation  xsd 
of  inferior  soil»,  the  emct  of  adtniuing  foreign  com  I]^* 
without  a  protecting  duly  equivalent  to  the  excess  of  ^Jf^/^ 
taxation  atiiccting  the  home-growers,  would  be  to 
cause  a  diminution  of  rent.   We  have  already  ahoOPBt 
that  root  oomiau  of  ibe  diffsraooa  betwaao  ibo 


I 


while  the  duty  on  commoditJea  in  gaoeral  is  only  10 
per  cent.,  a  duty  of  SO  per  can*,  awe  laid  on  a  par- 
tieular  clafs,  their  price  must  rise  10  per  ccnl.  higher 
than  the  price  of  the  rest,  in  order  to  maintain  their 
producers  in  the  same  relative  situation  as  before. 


heavily-taxed  commoditiea  will  be  deprived  of  th« 
means  of  limiting  their  supply,  and  conscc) ucntly  of 
raising  their  price,  so  a*  to  indemnify  them  tor  the 
•OKoaw  af  the  tax.  Tba  10  per  cent,  exceaa  of  doty 
voold  thao  aealiy  oponto  aa  »  bounty  on  tba  ia^ 
foitoiion  of  the  ekm  of  aoaBBodiliaa  oa  whieb  it  ii 
charged ;  and  if  it  were  not  defeated  by  a  pralaoliag 
daty  of  10  per  cent.,  the  home  produeera  of  that 
class  would  be  placed  in  a  relatively  disadvaotagOOOi 
situation,  and  would  abandon  their  business. 

But  this  principle  only  holds  in  the  case  of  dotiea 
affecting  manufaetarad  produeta.  If  a  direct  lax  of 
10  per  cent,  wen  bad  exAhaively  on  llio  baia  pro- 
daoed  in  Englandt  and  on  no  otiier  cwniaodity,  the 
batter*  woidd  moat  likely  ba  mined  were  forcignera 
permitted  to  import  hats  duty  free.  Mar,ut,u  tured 
goods  are  produced  under  the  same,  or,  at  ati  events, 
under  vtfy  tmUar  oircanutances ;  so  much  so,  that 
fotoign  ooonpetitioD  must  either  be  injurious  to  all 
tlio  mhmAwIiroio  of  o  |iailiviriar  deecnptton  of 
or  to  none>  But  in  agriculture  the  case  is 
Com  ii  produced  under  orry  tUffirtnt 


cultivation;  and  if,  by  admiinlng  foreign  com  duty 
free,  bad  land  shouid  be  thrown  out  of  cultivation, 
the  rent  of  ihe  landlords  would  be  reduced,  aod  their 
relative  situation  lowered.  Although,  therefore,  it 
is  not  necessary  for  the  protection  of  the  culttvaton 
tiMt  any  coontarvailteg  daty  abonid  ba  laid  on  mr 
pndaco  iwportad  Auui  abfoad  t  ilil^  if  It  bo  loall^ 
true  that  higher  dutsea  are  lud  on  the  raw  produce 
raised  at  home  than  on  manufactured  goods,  justice 
to  the  landlords  requires  that  a  duty  should  be  laid 
on  all  foreign  raw  produce  equivalent  to  the  ejcceu 
cfdtihf  afivUng  home' prodmx.  Such  a  duty,  by  fil> 
th^  all  chMaa  aquaMy  to  witbatand  Ibteico  compete 
tion,  arill  iiiawtw  tbwp  la  tlioitiotilinweaituation 
aftav  the  opening  of  the  port*  a*  previously :  and 
will  treat  all  parties,  as  tbey  aver  ought  to  be  treat- 
ed, with  the  same  equal  and  impartial  justice. 

To  whatever  extent  a  countervailing  duty  might 
be  laid  on  a  ibreign  commodity,  it  would  be  proper 
to  give  the  lioaaa  produoera  of  tbo  nine  comraoctity 
an  equal,  or  nearty  equal  innsbodr.  IT  Ibe  bone 
producers  were  refused  such  a  drawback,  they  mif^ 
say,  "  Before  your  duty,  and  before  the  price  of  oor 
produce  was  raised  in  consequence  of  it,  we  could 
compete  with  the  foreign  grower  in  foreign  markets; 
bj  Making  the  remun«-ating  price  of  our  corn  high- 
er, yen  have  deprived  us  of  that  advantage,  therefore 
give  OB  a  dnwtaek  eqnri  to  the  loty,  and  you,  hi 
ovary  respect,  restore  us  to  the  position,  both  as  it 
Njpttds  our  own  countrymeo,  as  producen  of  other 
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TaxM  OB  eoininoditiei  let*  hew2y  tlMii  gfow«it 

of  raw  produce,  in  which  w«  phwd" 
On  eTcry  principle  of  justice,  says  Mr  liiesrdo,  nnd 
conustently  with  the  best  intenest*  of  the  country, 
this  demand  should  be  aended  M.  (Om  PnHtlm 
to  Agriculture,  p.  16-) 

Mr  Ricardo  thinks  that  the  thbot  tad  iNlier  lUW 
exdunvelv  affecting  nw  produce,  0m  dMM  liiMt* 
iag  msnttlkotared  gooda,  may  be  talwB  at  abmt  lOw 
a  quarter;  and  he  therefore  jiroposes  that  foreign 
corn  should  be  freely  admitted  ou  payinjf  this  duty, 
and  that  a  driiwback  of  7»-  should  be  allowed  anex> 
portation.  "  The  duty  of  i  On.  a  quarter  is,  I  am 
ture,  rather  too  high  as  a  couotervailiaif  iMf  for  the 
peculiar  taxes  whidt  ire Jmpoacd  oa  the  eofii<fro«ar, 
over  and  above  tboae  wMeh  are  iaipoaed  oa  toe  ether 
clatscs  of  producer*  in  the  country  ;  but  I  would 
rather  err  on  thn  i-ide  of  a  !il)erai  allowance  than  of 
n  scanty  one  ;  rii  d  it  t-  for  thi*  reason  that  I  do  not 
jwapose  to  allow  a  drawback  quit«  equai  to  the  duly." 

(ntf.f».8o.) 

The  necessity  of  impoaing  tilia  eoaaterniliBg  da*' 
I  k  aJoioK  entinty  deci,  ia  dM  Ihk 


TIO  N. 


rds  nnother  and  a  »cry  power- 


tf,  origioattng,  as  1 

position  of  tithes 

ful  argument  in  tdvour  of  tlitir  abolition  or  oommu- 
tation.  Were  titlus  abolished,  the  protecting;  duty 
proposed  bjr  Mr  Ricardo  might  be  reduced  to  Ht.  or 
4a.  a  quarter,  aad  the  drawback  to  2s.  or  S«.  6d. 

Taxea  on  nw  nradaoe.  bj  reiaing  the  price  of  tbe 
artlclee  reqialrad  tor  the  Toed  of  the  labourer,  neeae* 
sarily  raise  wages  and  lower  profits.  Such  taxeir 
therefore,  fait  with  double  weight  on  the  capitallsta ; 
affecting  them  both  as  employers  of  labour,  and  as 
consumers.  Indeed,  the  principal  ditadT^ntage  of 
taxes  on  raw  produce  consists  in  their  tendency  to 
lower  profit*.  **  With  a  pemMumtlj  high  price  of 
com,"  nf$  Mr  Ricardo,  ptopovtieaal  wages  iraiild 
be  high:  and,  aa  eomroodttiee  would  aot  rite  on  ao> 
coant  of  the  rue  of  wages,  proflte  would  necessarily 
fiill.  If  goods,  n  orth  L.lOOO,  require,  at  one  time, 
labour  which  cost  L.800,  and,  at  another  time,  the 
price  of  the  same  quantity  of  labour  is  raised  to 
L.900,profiu  will  faJi  from  L.200  to  L.100.  They 
wttl  ftlf  not  in  one  trade  only,  but  ia  all.  High 
wagae  cqoally  afta  the  piaAU  of  tha  fiKaMr,  the 
aianuActdrer,  and  tbe  merehant ;  nor  is  diere  any 
other  way  of  keeping  profits  u;)  tli  in  by  keeping 
wages  down.  In  this  view  of  ihu  ia.v  ol  profilsi,  it  is 
at  once  .  11  li  jw  important  it  is  that  so  essential  a 
necetsary  as  com,  which  so  powerfully  aifects  wages, 
ahould  M  mid  at  a  law  prieaj  and  how  injurious  it 
WKM  ba  to  tin  caomm^  geoinlilj.  that»  by  proU* 
bhloiis  against  iaiportatiDP,  we  ah(>dd  be  dmea  to 
the  cultivation  of  our  pMfer  laads  t»  feed  Mir  in- 
creasing population." 

4*  Cvtlo>n  Duties,  or  Duth-^  ike  Importalion 
«td  Exportalum.  ijf  Cammoditit*. — These,  like  all 
«iber  duties  «r»  pud  by  tbe  cooMUMn  af  tha  1 


aa  wUA  ^rnUd.  WbMia^ 
ment  lays  a  doty  on  the  Ibrsign  coramoditiee  which 

enter  its  ports,  the  duty  falls  entirely  on  it?  own 
subjects  who  purchase  such  commodities;  for  the  fo- 
reigners would  ceasesupplying  their  markets  with  them, 
if  my  did  not  get  tbe  full  price  of  the  commodities 
ekefaniTe  of  the  tax  { and,  for  tbe  same  reason,  when  a 
gaiaamaai  l^js  li  daty  on  the  cwaasoditiss  whieb 
ns  subfsete  are  aboat  to  orfierf,  the  duty  does  not  ftll 

on  them,  but  on  the  forri^nert  bywh,Tii  Iffy  ar-:  ben  i!^hs. 
If, therefore,  it  were  possible  for  &  cjuuti y  [o  m'ise  a 
sufficient  revenue  by  )a\  i:i|-'  duties  on  t.s p  rtt  ij  com- 
modities, such  retenue  would  be  wholly  derived  from 
others,  and  it  wonld  itielf  be  entirely  relieved  from 
the  burden  of  taxation ;  except  in  so  ftr 
might  hafo  been  fanposed  by  foreigners  on  the  1 
modities  it  imports  from  them  I  Cui ,  however.  rcLiBt 
be  taken  in  imposing  duties  on  cxporutiun,  nut  to 
lay  them  on  such  commodities  as  can  be  |tri  liuced 
at  nearly  tJie  same  cost  by  foreigners,  for  the  effect 
of  the  dii^  woold  then  he  to  put  an  entire  stop  A 
their  axportHieo,  by  oaiMOf  the  market  to  be  sap< 
pHad  by  odMia.  Bat  whan  a  country  possesses  any 
exclusive,  natural,  or  acquired  advantage,  in  tbe 
production  of  commodities,  a  duty  on  their  exporta- 
tion is  really  the  most  unexceptionable  of  ail  taxes. 
Such  a  duty  would  not  fall  upon  it^f,  but  upon  its 
foreign  customers  ;  and  if  it  were  not  carried  so  high 
as  to  balance  tbe  superior  facilities  of  pradaotion»  it 
wnnld  bate  only  a  very  slight  tendency  to  ^ywr^hh 
tiie  demand  for  the  Uxed  articles.  If  the  Chioesn 
ehoee  to  act  on  this  principle,  they  might  derive  a 
very  cciu^Jcrible  revenue  I rcun  a  duty  on  f  xporHid 
teas,  which  woold  have  to  be  entirely  paid  by  the 
English  and  other  foreigners  who  buy  them.  And 
there  is  perliaps  no  country  which  does  not  possess 
some  cosnmadity  demanded  by  foreigners  that  might 
not  be  silTBiltaglMail|  charged  with  a  nodente  duty 
on  exportation.   Tiie  coal  and  tin,  and  probably  slso 

some  pecies  of  the  m an: factored  gOods  Of  VfBat 
Britain,  s^m  to  be  in  this  predieamest. 

It  was  tbe  great  object  of  the  professors  of  the 
meremtUUe  system  of  political  economy  to  facilitate 
the  exportation  of  commodities  of  domestic  growth, 
aad  la  fetiar  and  ristiict  tbe  baportaiion  oC  Umm» 
prodneed  Abroad  t  and  k  Is  to  the  prevalenea  of 
this  system  in  modern  Furopr,  uk!  its  influence  on 
financial  legislation,  that  we  are  to  ascribe  the  almost 
tdiul  e\ -[Qption  of  exported  commodities  iVom  du- 
ties, and  the  ruinous  extent  to  which  they  have  been 
heaped  on  tboae  that  are  imported. 

JLkttiei  on  iaaportsiuKi  exports  lukvebaMiswied  in  at- 
mest  eseiy  eooatiy  whidi  bad  any  lbrc%a  cooiBWffee. 
The  Athenians  lakl  a  tax  of  a  Jifik  on  tbe  corn  .md 
other  merchandise  imported  from  foreign  oouauies, 
and  a5>:i  several  of  the  commodities  exported 
from  Attica.*  Tbe  jMrtorie,f  or  customs  pejabia 
an  Aa  cowmdkiei  lapattad  iniflk  and  «tpart«d 


•  Anacharsij's  Travel*,  IV.  p.  ^'.5,  I'.nf.  Trans.  The  quantity  of  corn  u^uallv  luiportrd  frcim  tlu-  coun- 
tries on  the  Euxine  into  Atbent  Eitiounted  to  about  400,000  medlinni.  iiee  Clarke  On  the  Connection  bttrveen 
Ae  Romau  mdEn^BM  Coin*,  p.  58. 

t  Haieffawnioprie  wifgaUs  dcnominatio  ooofanat  faippa  fto  fdiesdii  OMidbw  (aada  Met%a^  jo« 
lalob  Bonm^  Dt  Vtcligalib*t  Pop.  Rom.  cap 
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frooi,  tlic  different  ports  In  the  Roman  «mpiro,  formed 
a  very  ancient  nnil  irnportant  part  of'iWe  public  reve- 
'nue.  riicy  were  itiipu«ed,  as  Tncitu*  ha«  observed, 
whmihe  spirit  ut  liberty  tAii  highest  ■mong  the  people. 
A  cmutUibM$  «t  triimnu  pUbii  imiUtiUmt  meri  ttiam  po' 
mrfi  Romaui  Imi  Sieilale.  {AiamL  lik  IS,  eap.  50.) 
The  rates  at  which  titej  vcrechantdl  were  fluctuat- 
ing and  various,  and  little  i*  now  known  respecting 
ihtra.  Cicero  iiiforius  us  (Cic.  in  II.  Vtr.  cap.  7.">), 
that  t!u-  duties  on  corn  cxpurleU  tVom  ilic  port*  of  Si- 
cily w  ere,  in  Ims  tiinc,  5  per  (xtU.  Under  the  Imperial 
Gorcmmcnt  the  amount  of  the  portoria  depettded  as 
much  on  the  caprice  oi  lite  Ffince  as  on  the  real 
cxigL  ncies  of  the  atate.  Tbougfa  aomaliaiw  dimiiiiaii* 
cd.  tiuy  were  tMvcr  eotiirdr  ranitted.  Mid  were 
xcuth  more  frequently  enlarged.  Under  the  By- 
zanline  Emperor*  they  were  as  high  as  12^  per 
cent.  (DuriDiiv  Da  VeotigtShu  Ftp,  Am.  eap. 

past.'n.) 

Customs  seem  to  htve  existed  io  England  before 
tbe  Ceaqttcet.  But  the  King's  lirat  cUn  to  them 
was  eBtkUnbeA  by  sutute  of  die  ftl  Edwafd  I.  llie 
iiMBOiivcaicneee  arisiog  froiB  the  multiplicity  of  the 
irarioDS  separate  aets  lelttive  to  the  customs,  caused 
Mr  Pill  to  introduce  a  bill,  in  ITS?,  for  their  conso- 
Uclalion.  bill  was  pa&fceU  tnloaiaw,  niid  several 

siroihir  consoiidations  have  since  been  effected.  The 
last  wn«  by  a  statute  passed  io  I8I9.  To  this  statute 
are  subjoined  tables,  containing  lists,  ranged  in  alpha- 
betical order,  of  the  various  aidcles  of  iiBpoit  ana  ex- 
port, wkb  tbe  duties  payable  on  eedi,  and  ttedraar^ 
backs  and  bounties  allowed  on  the  espoctadvo  of 
particular  sorts  of  British  goods. 

.').  D.iiici  on  the  Coiiingi-  rj  Gultl  and  Si/wer.— For 
an  account  of  the  incidence  and  effect  of  tbeie  duties, 
the  reader  is  referred  lo  the  ertide  HoMW  bi  tUt 
Supplement,  cap.  SeigitWi^e. 

(i.  Stamp  md  Legai^  3uiiei*—StU0ip  dalles  are 
doties  laid  on  tbe  peper  or  parchment,  on  whicli 
ealwn  deeds,  contracts,  legal  proceedings,  recc  iptH, 
jiLijii'ttiir.ccf,  Ac.  ore  written.  They  are  called 
ataaip  duties,  I'rom  the  pAper  bein;^  impressed  uitli 
a  public  stamp,  stating  the  amount  ot  tbe  duty. 
Tbe  ultimate  incidence  of  these  duties  varies  ac- 
cording to  the  nature  of  the  deed  or  writing, 
£ae  which  it  is  oeocaa«ry  to  use  staiaped  psycr. 
Tbe  duties  payable  on  tbe  tak  ef  lindt  «r  on  tbe 
paper  used  in  lU  eoanyaoee  fifon  aw^  (o  «imh 
ther,  commonly  fall  on  the  seller.  This  arises,  at 
Dr  Smith  has  observc-J,  from  die  circuuLstaiui'  of 
"the  seller  beinj;  abiuist  always  uiidLr  liic  neces- 
sity of  selling,  wiiifli  Cuices  liiiu  lo  Lake  such  a  piice 
u  he  can  get.  The  buyer  i»  i>ciirc«  ever  uiid<;i- 
Ae.  aeoeasity  oC  buying  j  he  will,  therefore,  only 

K' e  eacbamice  as  be  likee.  He  «0Dsidefs  what 
land  will  east  liim  in  tax  and  |irioe  together. 
Tlw  niore  he  is  obliged  to  pay  in  the  way  of  tax,  Uie 
leu  he  will  be  disposed  to  give  in  the  way  of  price. 
.*^iicb  t;!\i'-,  thtrffiirr,  Tali  iUmnsi  nlw.ijv  upon  a  ne- 
cessitous periion,  and  must,  therefore,  be  frequently 
tcrjr  cniel  awl  pppretnvcw"  (UI.  p.S18-)  It  ie  ob- 


vious that  tlic  same  reasoniug  lauit  htdid  ia  the  case  SiMnp  iM 
of  the  duties  chargeable  on  the  granting  of  ijoort-  j^'^'' 
gages ;  and  that  they  will  commonly  fall  on  the  bor- 1. 
rower  or  poorer  party. 

This,  however^  is  oot  the  only  al^)ei:tiaii  to  the  DinaicB. 
impoftttton  of  duties  nn  tbe  tnmsferenee  of  pro«t*ice<>'^ 
pt  rty.     r>.)th  M.  Say  and  Mr  Uicardo  have  ol>-  ^ 
served,  tiij:t  the  tendency  of  such  duties  is  lo  pre-(!^*JJJ^ 
vent  property  from  toining  into  liu.'  IvuuJs  of  thu^i.' the  tnu>«ftr 
who  would  usi-  It  most  advaiiUpeLiiisly ;  iinJ  conse- t-f  Pfifcrt}- 

aucntly  lu  prevfiil  the  national  capital  from  btiug 
istributed  in  Uie  tiest  way  for  the  community. 
For  the  gmeiel  proqwritj,  there  cannot  be  too  much 
Actlity  given  to  the  conveyance  and  excbaiwe  of  all 
kinds  ofpru{ierty,  as  it  is  by  sudl  means  that  capi- 
tal of  e\ery  species  is  likely  to  find  v.is^  into  the 
luuidij  ol  llio!-e  will)  wiil  bei-t  employ  11  m  mcrwisJing 
the  proiiuctioiis  o.  ilif  cdunlry.  "Why,"  ask^  M, 
Say,  "  dticii  an  individual  wish  to  sell  his  laud  is 
because  he  lias  Another  employment  in  view  in  whi(^ 
bis  funds  will  be  more  productive.  Why  does  sn* 
other  viA  to  purchase  this  same  land  }  it  is  to  em- 
ploy a  capital  wliicb  hriogt  bim  too  little*  whidi 
was  unemployed,  or  the  use  of  which  he  thinks  siu« 
ceittltile  ot  iniproi ctnenL  I'liis  exchange  will  in* 
create  the  fjeneiiil  income,  siiuc  it  incrciiies  tlie  in- 
come of  tliei,c  parties.  l!ut  il"  the  tluir^es  are  so 
exorbitant  as  to  prevent  the  cxciiange,  tliey  are  an 
obstacle  lo  this  increnae  of  the  general  income."  * 

Taxes  on  law  proceedings  All  upon  tlie  suitors ;  Taxai  m 
and  oonsequently  operate  as  a  ditek  to  prevent  an 
injurcdparty  from  seeking  redrc^i  in  a  court  of  jus-  '*''|''V> 
tice.    Tne  impolicy,  hardship,  and  inju!>tice  of  such 
taxe^s  Imvc  been  admirably  cxpo^ied  by  Mr  ItenthaB^ 
in  his  FroUsl  agaital  Lqk  Taxct. 

Stamp  duties,  on  the  vuluiitiiry  sale  o.f  all  tlwse 
articles  which  are  the  produce  ot'  human  industry, 
fall,  like  all  otfaer  taxes  on  audi  artieleBt  wholly  an  ' 
tbe  coosuaMT;  flir,  ualeaa  audi  wen  tlie  case,  the  - 
arttdes  would  not  \x  offered  for  sale,  subsequently  to 
the  imposition  of  the  duties.  Thus,  the  duties  on 
Cards  luid  dice,  on  advertisements,  newspapers,  iS:c. 
are  all  paid  by  those  who  use  them.  SucJi,  t(K>,  is 
the  case  wiiii  the  ^Umip  duties,  payable  on  licences 
to  retail  any  species  of  goods,  or  to  exercise  any  pro- 
fasioo.  The  taxed  party  invariably  adds  as  much 
todie|irice  of  the  articles  in  wliidi  he  deals,  or  0^ 
the  services  wbi^b  be  performs,  as  is  sufficient  t» 
mdsnnufy  liim  fur  die  tax. 

Stamp  duties  were  first  levied  in  Ilolknd.  ^^a$tSMmlD» 
of  Uie  accustomed  methods  of  taxation  having  been ''.'»■* 
resorted  to,  the  Uepublic,  ui  order  to  provide  addi-J"^*** 
tional  funds  for  carrying  on  her  contest  with  tbe 
Spanish  menarchy,  oHlred  a  consiileruble  reward 
to  any  one  who  should  devise  the  best  new  tsxl 
Among  many  other  taxes^  diet  of  the  vectigal  ehr- 
ta,  or  stamp  duty,  was  suggested  ;  and  having  been 
approved  of,  it  was  introduced  by  an  Ordinance 
issued  in  iGJt,  setting  forth  its  necc.-sity,  and  tlie 
benefits  which  it  was  supposed  would  result  from  its 
imjNMitioii.  t  Sbice  thitt  periods  atamp  dutiea  have 
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sumpud  beeMw  nUnoCt  tm^vMraal,  and  nov  (ot^  fc  v«ty  ppv 
miiwM  bnmcih  dfllie  ferwrae  of  aUo*«t  wry  oma- 
I    i?""^  try;  xlfonlinp  u  strike  nr    sample  of  the  justice  of 

J)r  Smith's  rciTiark,  thiii  i  here  is  no  art  which  one 
povemmiMit  sooner  learns  of  another,  th.iii  thHt  of 
clrainiQg  money  from  the  pockets  of  the  people.  " 
(III.  p.  317.) 

Stoiaip  duties  wtte  introduced  into  England  in 
1971,  ty  II  statOM  cntitM.  "  An  Mt  fbr  laying 
inpotition^  nti  proceeding!  at  law."  Th«  dntiaa  wm 
at  firnt  jDcraTited  Tor  only  nine  years,  and  were  after* 
wards  continued  for  three  years  mure,  when  they 
were  allowed  to  expire.  They  were  again  revived 
in  IWS,  and  hwre  rinmbwn  gndmlljr  and  gvetdj 
iocnMsed. 

L«acy  Du-    ^g"^  Dulk*,  OF  dntki  on  the  tMuferaie*  of 

Mmm  jiroiMrty  from  the  dead  to  the  living, are  now  a  very 
ICoiMi  common  species  of  tax.  The  vioesima  kereditattim, 
or  the  twentieth  penny  of  InheritaTices,  iinpose<I  by 
Aogosta*  on  the  RcumanB,  is  the  earlic>t  example  of 
•  tax  on  successions.  Dion  Cassius  (lib.  5.5)  in- 
finniis  ua,  that  thit  duty  wn?  latd  on  all  successions, 
lcgaeica,and  donatians  in  ca-^c  of  death,  except  u|)on 
tboattothentartattdiitiopaaiidtotbapoor.  VVvmj 
Ym  f^en  some  of  the  rtaioni  ftr  iSm  exeeptiim; 
in  R])cakinf;  of  the  V'lcesimn,  he  calU  it  iriliulum 
tolerabde  el  fecUr  htrredifmt  diinta^nt  eslraneis,  do- 
metticit  grave.  And  n  little  after  he  add«,  /.^  r* 
Ulii  (that  is  stranj^t- rs^  irragaium,  hit  (that  is  near  rela- 
Itons)  remutum,  videlicet,  qaodmanifettum  eral,  quanto 
Mm  dolare  IntHri^atm  aatinntn  latvri  kominet  eneni, 
dUiriMgi  aliquid  et  amdi  honit,  qua  tanguine,  got' 
tilittUe,  tacrtjmm  denique  tocietatc  meruitsent.  tjuitrpte 
nunquam  it  nliena  H  tperanda,  tcH  itl  sua  scmper- 
que  posiestif,  nc  dcinccps  proximo  cuiqiie  Irnnsmilicnda, 
cepitient.  (  Panegifriait,  cap.  37-)  Jn  addition  to 
these  very  cogent  reasons  for  exempting  the  succes- 
aiona  gf  near  ralaliana  ftum  die  inecaim^  it  may  be 
obaenwd,  diat  the  deadl  of  a  ftdicr  i*  addaa  at> 
tendptl  with  any  increase,  and  frequently  with  a  con-  ' 
sidcrable  diminution,  of  revenue  to  such  of  his  chil- 
dri  n  .1-  ||.,e  in  the  same  house  with  him;  and  when 
this  i*  the  case,  the  hardening  of  his  inheritance 
tritb  •  tax  must  plainly  be  a  very  galling  and  cruel 
aggravation  of  their  loss.  Btit,  if  taxes  on  succca- 
aaons  are  always  paid  with  very  great  reluctance 
the  diildren  and  launediate  raktiona  of  the 
deceaaed,  H  is  quite  ofherwiae  iHien  tbcy  Ml  fee 
distant  relitinns  f)r  stranj^rs.  Those  on  whom 
an  unexpectetl  or  remote  inheritance  devolves,  are 
glad  to  accept  it  on  any  condition  ;  nnd  uniform- 


}j  pay  andi  moderate  duties  aa  may  be  laid  on  it 
wim  greeter  good  win  than  any  other  fanpoat  what* 


la  Ee^O 


everl 

In  Ofeat  Brttain,  a  duty  of  one  per  eeiit.  i*  had 

on  all  successions  ilcrril vi'i  ;  rl'I  r  t:>  thi'  c'lildren, 
or  to  anv  lineal  (tescendiuit  <>1  llu'  ijh.Ulf>.:ij  of  the 
deceased,  or  to  liis  father  or  motlier,  or  to  any  of 
his  lineal  ancestors;  a  duty  of  three  per  cent,  ia 
charged  on  successions  devolving  to  brothers 
aistarai  of /omr  fertaU.  on  thoae  devolving  to  < 


Stamp 

Dutie*. 


■ina;  end  of  ten  Mr  etnl,  on  tboae  devolving  to 
atrangera.   Exdusive  of  this,  a  farther  duty,  vary- 

ine:  accorJiiij;  to  the  anmmit  of  the  pniptTty  ii-ft  by 
tlie  deccT^ed,  ii  aUo  c  'l  iri^'cd  on  the  i)r()l).iti\s  of  all 
wills,  without  rep.ird  to  tl\L-  ])ropiiHjuity  of  the  slic- 
csssors.  This  duty  amounts,  ,it  present,  to  L.  1 1  on 
•  pcepetty  worth  from  L.4J(J  to  I..  600;  to  L.  22 
on  a  property  worth  from  L.8O0  to  L>10(X);  and 
to  L.  180  on  a  property  worth  firofn  L.flO0O  to 
I*  lOkOOO.  increasing  according  to  the  f.irthcr  in. 
crane  of  the  property.  This  Ux  presses  more  se- 
verely on  lineal  successors,  and  ia  moie  ejected  le 
by  them  than  the  legacy  duty. 

The  grt  it  objecuon  to  taxes  on  successions^  orObj'.xiion 
on  transference  of  proper^  from  the  dead  to  the^  i^gKy 
living,  eeoaiata  in  the  cireametanoe  of  thew  foiling  ^ 
wholly  on  capital,  witbont  occasioning  any  effort  to 
replace  it.  either  by  increased  exertion  or  ccononu-. 
If  a  legac  y  of  L.  1000  be  subject  to  a  tax  of  L.  i  c>6, 
the  legatee  considers  his  legacy  as  only  L.  yOO,  and 
I'ceU  no  ])nrticul,ir  inclination  to  save  the  L.  lOO 
from  his  expenditure ;  whereas,  had  he  received  the 
wluile  L.  1000,  and  been  required  to  uuy  L.  100  in 
taiea  on  inoame  or  oonunoditiea,  the  deaire  to  pre- 
aerve  hie  capital  nitfanpaired  woaUi  have  prompted 
him  to  enJe:i\'oiir  to  defray  the  tax  by  increased  in- 
dustry and  economy.     The  real  advantaifc  ol'  t^ve 
letjncy  duties    consists  in  the  facility  witli  winch  ' 
they  are  collected  ;  for  hy  tending  directly  and  ne» 
My  to  diminish  capital,  fhcgr  an^  In  most  ether 
.  cztremeiy  iqiarioiia.  '  ■  ' 

7.  ^  LtUen. — The  eonve^anee  of  lettm^asiaite  4» 

by  i>05t  has,  in  almost  all  countries,  been  conducted 
by  the  agents  of  government ;  ai)d  it  ia  oue  of  the  fiw 
inchntrions  iindert^jkings  which  appear  to  be  better 
managed  by  them,  than  they  could  be  by  private  uidi- 
vidnals.  This spccicAofcon vcyancewasoriginallyesta« 
liliahed,  and  kept  up  by  tbe  Kaaan  Emperors,  for  the 
aafe,  r^olar,  and  speedy  tnuHmtaiionoftl  le  p  u  blicdia- 
peleheatothemon  remote  parts  of  their  dominions; 
and  such  was  also  the  purpose  for  w  hich  posts  were 
first e$<tal)1ished in roodeni  Eurojic,  by  I.oui,  XI.  Sub- 
sequently, however,  private  individiials  were  allowed 
to  av.oil  themselves  of  thiii  inttHtltkN),  for  the 
v^anoe  of  their  letters ;  and  govennncntl^  bgr 


ing  higher  dutice,  or  rates  of  poelagc^  on  tlie  letienr 
and  ^aiek^jea  aent  throogfa  the  post-office  than  arc 
anIBoieot  to  defray  the  expence  of  the  establishment, 

have  rendered  it  pro  luc'l vc  of  a  con.sideruble  reve- 
nue.* Kor,  wlii.e  tlie  rates  t>f  postage  are  couiiiied 
within  reasonable  limits,  i^  there  perhaps  a  more 
eligible  species  ot  tax.  Tlie  Englian  poat'CAoe  wee 
placed  on  nearly  its  present  I'uutiag  in  1649^  hf  th» 
exertiona  of  Mr  Edmwnd  Prideaux,  Attomejr-Ucne^ 
ml  to  the  CoBMnonwealth.   (See  Bladutane'a  Com- 

metilari^-s,  I.  p.  321.} 

The  limits  within  which  this  article  must  be  confin- 
ed will  not  allow  us  to  enter  nt  greater  length  into 
the  inquiry  concerning  the  incidence  of  taxes  on  com* 
modities.  We  shall,  therefore,  prooaed  brledjr  to  hl« 
vaattgiBte  their  eapedtjr  to  produies  a  revennob 
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l-ow^DutieL  Sect.  Ill  Circiimitancrs  xc7tlrh  dclfnnine  the  ex- 

tent  iit  which  'faxes  ought  to  be  laid  on  Commodiliet 
— Coiues  of  SiMifggiHV— JVmm  ijf  tuAwA  U  futqf  he 

prevenled. 

Low  OatiM  With  regard  to  tlie  capacity  of  a  tax  on  a  cotnmo- 
dity  to  raise  a  revenue,  it  ilefM'i\(ls,  first,  on  the  na- 
ture and  extent  of  the  demand  forthe  cmnroodity  s  wd, 
meoud,  on  tbe  means  of  preventing  iu  being  mong. 


TAXATION. 


Ad.  Ewjr  tu,  by  ninog  the  price  of  the 
Sty  on  whidi  it  w  laitf.  naa  •  tnJaiCT'  to  bring  it 

witlun  the  command  of  a  smaller  nuniber  of  pur« 
diasers,  and  to  1cs<ten  its  consumption.  An  individual 
who  might  1  o  <!  1(  and  diapost-o  to  pay  Is.  a  bottle 
of  duty  oa  wine,  might  neither  have  the  means  nor 
tbe  inclination  to  pay  Ss.  or  3s. ;  and  instead  of 
being  migmentwi,  toe  revenue  might  be  diminished 
by  tdffh  aw  hwiwitft  of  diily<  And  hence,  whenever 
mdutiCi  eBCaauMditieftare  niaed  beyond  a  oertaia 
limit— •Umit,  howww,  vliidi  h  h  impoeaiUe  to  de« 
fine,  anil  which  must  necessarily  v:iry  according  to  the 
nature  of  tlie  commodity  on  which  the  duties  are 
lai  i,  and  tin  varying  tastes  and  drcumstancos  of 
society — il  ijr  elfeet  is  to  depreM  eoiUUBiption  to 
such  an  extent,  as  to  render 
dwn  if  they  had  been  lower. 

JITariationa  in  the  amount  of  d»e  dntiee  aflMng 
eominodities  have  exactly  tiie  IMM  effect  on  their 
]>riee,  and  consequently  on  th^  vomuuiption,  as  cor« 
responding  variations  in  the  eostof  their  production. 
But  it  [h  clear  that  any  reduction  in  the  price  of 
commiKiities,  whow!  natural  cost  is  verj'  consider- 
able, and  whitdi  can,  therefore,  l>e  mted  only  by  the 
fjcfei«  could  not  Inve  to  powerful  an  effect,  ni  in- 
cmting  taammynkait  m  would  follow  the  sane  pr^ 
poitiwwl  ndneuon  in  price  of  eastiy  pndnead 
commodities  in  general  demand.  A  reduction  of 
60  per  cent,  from  tbe  price  of  coaches  would  not 
add  greatly  to  the  demand'  for  tliein ;  for,  not- 
withstanding this  reduction,  they  would  still  l)e  lux- 
uries, for  wliich  none  but  the  rich  could  afford  to 
.  fmy ;  whereaa,  a  reduction  of  50  per  cent,  from  the 

Kof  ivbidcy,  gin,  beer,  tea,  sugar,  or  any  article 
^  niral  requMl^  would  extend  the  deoMnd  for  i| 
fa  «  much  greater  ntift  ThemMniepiani:— 11m 
poorer  classes  form  by  far  the  most  numerous  por- 
tion of  society  ;  and  as  such  commodities  are  even 
now  partially  u^cd  by  them,  a  fall  of  50  per  cent,  in 
their  price  would  bring  them  fully  within  their  com- 
mand, and  would  thereby  add  prodigiuuDly  to  their 
Mneumptioo.   The  truth  of  this  ot»t-rvation  may 
W  ttrilOQgly  eiwmplified  by  a  reference  to  the  case 
of  cotton  goods.   At  tbe  Acoeanon  of  hia  kle  M»> 
jeaty,  in  1760,  the  prim  of  oottont,  owing  to  tbe 
difficulty  of  ])rocliu-ing  them,  was  extremely  high  ; 
and  the  value  of  tlie  m.mufactured  cottons  annually 
brought  to  market  did  not  excee<l  L.'iCWjOOO.  Hut 
thanks  to  tlie  geuius  and  iiiventicMi*  of  Hargraive*, 
Watt,  Arkwright,  Crompton,  and  others,  the  price 
of  cottons  has  been  so  far  sunk,  as  to  bring  them 
irithin  reach  of  the  poorest  individual;  and  yet, 
audi  has  been  the  v«»t  tncreaee  of  demand,  that,  no^ 
widkatanding  this  reduction  of  price,  the  value  of 
the  cottonn  annually  ir  nnl'ici'red  in  {Irt-nt  Britain, 
and  either  disposeii  of  ai  liouie,  or  sent  abroad,  a- 


mfonii^  aoeoiding  10  ibe  TCiy  lowaat  eatiiMte,  to  die  CtaM 
amuing  earn  of  mutv  jiiLUova  I  It  i*  obvious, 
iMnrever,  that  if  cottons  had  beeti  loaded  with  high 
duties;  and  if  the  same  reduction  in  them,  which 
has  t>een  brought  uhout  by  the  improvement  in  ma-  ~  * 
chine ry,  iiad  been  brought  alx)ut  by  a  reduction  of 
the  duties  affecting  then),  precisely  the  same  eflRwts 
would  have  followed.  The  demand  would  Iwrv 
equally  increased ;  and  the  greater  consunntioii  «f 
the  low  tasifed  anidea  would  have  randerad  tbe  n. 
doeed  dntica  UMve  ptuduetive  than  tibe  higber. 
milar  elects  have  uniformly  followt  d  frcm  similar 
causes:  low  duties  on  commotiities  v.i  general  de- 
mand being  invariably  found  to  be  more  productive 
than  when  tliey  are  cai  ricd  to  a  greater  height— and 
more  jiroductive  than  tugk  dniieaoiL  comModiliea 
used  only  by  the  rich. 

nailHlibiBg  the  revenue  by  diminishing 

Cn,  oppressively  high  duties  tend  to  dimi-cncaa^ 
encouraging  and  promoting  the  ruin«SoMf^ii^ 
ously  destructive  trade  of  smuggling.  The  risk 
of  being  detected  in  the  smuggling  of  commpdities, 
under  any  system  of  liscid  reguUitions,  may  always 
be  valued  at  a  cvrtuia  average  rate ;  and  whenever 
the  duties  exceed  this  rate,  smuggling  will  be  im. 
mediately  practiaed.  Now,  there  are  fkMy  but 
tiro  traja  of  rhorlrmg  Thia  noftriom  ptaf tim  i  aiJwi 
the  teniptetien  to  aangrie  nuttt  be  diminiabed  bj 
lowering  tbe  datiea,  or  the  diiienlties  in  the  way  of 
smuggling  must  be  increased.  Tii  ■  fir-t  is  obvi- 
ously  the  most  natural  and  efficient  lucLltud,  of  effect- 
ing  the  object  in  view  ;  but  the  second  has  been 
most  generally  reitorted  to.  In  tiie  great  nu\)<iri^ 
of  cases,  government')  have  attempted  to  pat  doVB 
snuggling,  without  rednctng  tbe  duties,  by  estah. 
bUahing  a  more  vigilant  siyatam  «f  ttdleetiaa,  and  bv 


increasing  the  .number  and  severity  of  tbe  penal- 
ties affeeting  the  smuggler.  As  might  have  been 
expected,  these  attemj)ts  have,  in  the  great  majority 
of  cases,  proved  sigiiully  iiiiHuccvKsful.  Aiid  it  has 
been,  aluio-st  invariably,  tbund  that  no  vigilance  on 
tite  part  of  the  revenue  officers,  and  uo  aevcrity  of 
punishment,  can  prevent  the  smuggHag  of  those 
eeaamoditwa  which  are  loaded  with  oppreaaive  da- 
tiea.  Tbe  smuggler  is  generally  a  popular  eharao- 
ter ;  and  though  we  have  no  desire  to  become  the 
apologists  of  those  who  endeavour  to  defraud  tJje 
I'  .LIU,  ',  and  to  injure  the  fair  trader,  it  is  idle  to 
exj>ect  that  the  bulk  of  »ucit.-ty  will  ever  be  brought 
to  consider  that  those  who  furnish  them  with 
tea,  gin,  whisky,  brandy,  &c.  are  guilty  of  mj  nry 
heinous  offence. 

"  To  pretend."  says  Dr  Smith,  "  to  have  any  scru- 
ple alMut  buying  8muggle<l  goods,  though  a  manifest 
encouragement  to  the  v'  I  ili m  of  tlio  revenue  laws, 
and  to  the  perjury  whicii  auuost  alwuva  atleiid»  it, 
would,  in  most  countries,  be  regarded  us  one  of  thus* 
pedantic  pieces  of  hypocrisy,  which,  inttasd  of  gaiiv 
mg  credit  with  any  ixuly,  seems  only  to  expose  tht- 
person  who  affects  to  practise  them,  to  the  aimieiflft 
of  being  a  greater  knave  than  meat  of  Ida  Mtghbanni 
Br  thit  indulgence  of  the  public,  tlie  smuggler  is 
often  encouraged  to  continue  a  trade,  which  be  is 
thus  taught  to  consider  as  in  some  measure  iniux-iiit; 
and  when  the  severity  of  the  revenue  laws  is  ready 
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^  Taxation. 

Ckom Htd  to  f«U  npon  him,  >»c  Is  tr«ittenAy  **'*T><>set1  ti.  U  fcn  l 
«^Sn^!!r  '^'o'ence  what  he  hun  been  aC^^SLjiueil  i«  i  t^ai \i 
^n^y!"***    as  his  jui*t  property  :  amV  from  V><'inj^  nt  /irsi,  |>Lr. 

ba|w,  rather  imprudent  ttuut  criminal,  he  at  last  too 
ollen  becomes  one  of  the  hardiest  and  most  determined 
Tialaton  of  the  laws  of  aocM^."— (IIL  p.  378-  See 
■b»  Montesquieu,  Etprit  tk$  Loht,  lir.  1 8,  cap.  8.) 
To  create,  by  means  of  high  duties,  an  over  wliclin- 
«f Datfcsdwin^  temptation  to  indulge  in  crime,  and  then  to 
punish  men  for  indulging  in  it,  is  a  proceeding 
Completely  subversive  of  every  principle  of  justice. 
It  revolts  the  natural  feelings  of  the  people,  and 
tMcbea  than  to  feel  ao  intereM  in  the  wont  dia- 
wttti   for  mdt smaggkra  gawnUy  m  toe>pwise 
■their  GHUe,  and  to  avenge  their  wrongs.   A  punish- 
nent  which  is  not  proportioned  to  the  offence,  and 
which  (Iocs  not  carry  tin  ^miction  of  opi;iii n   1  >ng 
with  it,  can  never  be  piuJucuve  of  any  g<«jp«l  ellt-ct. 
The  true  way  to  put  down  smuggling;  h  to  tender 
H  unprofitable — to  diminish  the  temptation  to  engage 
•in  it ;  and  tliis  is  to  be  done,  not  by  surrounding  the 
OOMU  with  oordona  of  troope,  br  the  auiltipUntiin 
«(  flftbt  and  penalties,  and  nukmg  die  cotintiy  tlw 

theatre  of  ferocious  and  bloody  contest;,  in  the  Held, 
and  of  perjury  and  chicanery  in  the  coum  of  luw,  but 
aimply  anil  exclusively  by  reduciu^  the  duties  on  the 
ttnuggied  commoditiet.  it  in  in  this,  and  in  this  only, 
that  we  must  seek  for  an  efiectnal  check  to  smug- 
gling. Whenever  the  profiu  of  the  fair  trader  beoame 
Beany  equal  to  those  of  the  smuggler,  the  latter  ia 
forced  to  abandon  bis  haxardova  pfniiMiicii.  But  eo 
long  as  oppressively  high  duties  are  hept  up,  or,  which 
is  really  tiie  same  thing,  so  lung  as  a  high  bounty  ia 
held  out  to  encourage  the  adventurous,  the  .needy, 
and  the  profligate,  to  enter  on  this  career,  we  may  be 
assured,  that  an  army  of  excise  officers,  backed  by 
tile  utmost  severity  of  tlie  revenue  laws,  will  hie 

insuiFicicnt  to  hinder  them.  Xhefuth  ii^tiuittbe 
too  great  severity  of  tbete  1«w*  pre««nts  their  execu- 
tion. "  It  r  i:iiilales  the  tr.ir!(  i  '  i  corrupt  the  offi- 
cer to  conceal  u  traud  ;  antl  ii  iiiilaenccji  the  uflicer 
to  overlook  what  he  would  (itlierwise  discover." 
(Hamiltoo  Oh  the  Frinciptet  of'  Taxation,  p.  244.) 
Heevjr  dutiee  on  any  description  of  commodities 
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per  cent,  of  its  value,  and  a  duty  of      would  make^ 
an  inducement  of  no  less  than  40  prr  cent,  f    And  ' 
hence,  it  is  obvious,  that,  in  order  to  prevent  smug- J^*^ 
gling,  a  system  should  be  adopted,  precisely  the  re-Ta 
verse  of  dial  which  is  generally  followed  in  die  iin^^ 
position  of  ttxei.   loataid  of  making  dutice  to  vaiy 
invenely  as  the  price  flf  cennnoditiei^  or  of  nuaing 
them  when  the  natural  prices  of  the  ta\ud  articles 
fall,  and  reducing  them  when  they  rise,  they  ought 
to  be  uiade  to  vary  dirrclii/  m  the-e  prices — to  rise 
when  they  rise,  and  to  fall  when  liicy  fail.  Ditpro- 
portionaUy  heavy  taxes  are  tlie  great  cause  of  smng« 
gling;  and  they  have  the  farther  and  most  injurious 
effect  of  preventing  its  being  corrected  by  its  natunl 
andjpn)|wjmiQi«iiiiMoty  the  confiscation  of  the  em- 
BMidittee.    neeonrse  is,  in  consequence,  had  to  ex« 

traordlnary  pains  and  penalties,  and  nil  proportion 
of  punishment  being  done  away,  "  men  who,"  as 
Montesquieu  observes,  '■  cjui  liardiy  beconsideretl  as 
culpable,  must  be  punished  ns  atrocious  criminals." 
(^Esprit  dm  LtAh  liv.  13.  cap.  8.) 

Certain  eomniodities,  from  their  gteater  bnlk,  front 
dieir  auseeptibilttjr  of  being  impressed  with  •  per- 
manent stamp,  or  from  any  other  cause,  arc  less 
liable  to  be  smuggled  than  others,  and  may,  there- 
fore, be  loaiicd  with  comparatively  higlicr  dutieit 
But  as  a  general  niie,  it  mnnot  be  doubted,  that,  in 
order  to  prevent  fraud,  the  duties  !>hould  always  be 
pro^CTtiqned  to  the  cost  of  the  articles  on  which  tluy 

Bbct.  JV^CSMspara/tw  Productivetteu  tf^gk  md 

Lorv  Taxes. 


nmie* 

^  win  ooaaaioDamivgUiv;  IM,  it  is  chiefly  ceased  by 
^^P^^'tlicir  being  imd  on  enmmoJitiee  in  general  demand, 

.whose  natural  or  necessary  price  is  not  very  consider- 
able. It  is  commonly  said,  when  a  proposal  is  made 
for  layin;;  i  Ih  ivy  duty  on  a  low  pricetl  article, 
tliat  it«  lowness  of  price  fits  it  to  bear  such  a  duty, 
and  that,  notwithstanding  its  imposition,  it  may  still 
be  brought  to  market  at  a  sufficiently  moderate  rato. 
■  But  the  encouragement  to  smuggling  depends  moM 
«n  die  fnfortioH  which  the  duty  bears  to  the  nrice 
of  the  commodity,  than  on  the  circumstance  of  the 
■duty  being  absolutely  high  or  low.  To  illustrate 
this  principle,  kt  us  suppose,  Uiat  a  taxed  commo- 
dity, as  ^p,  coats,  exclusive  of  duty,  lOd.  a  pound. 
If  a  duty  of  Id.  per  lib.  were  laid  on  it,  the  induce* 
ment  to  smuggle  would  be  equal  to  1 0  per  cent,  of 
tbovalue«fthearticle,«nd'f  tbedutv  were  ^.the 
hidueement  would  be  %0  p«r  cent.,  and  so  on.  Now, 
let  Us  suppf  f.  thiit  the  cost  of  producing  the  soap, 
or  its  natural  pritc,  falls  to  6d. :  a  duty  of  id.  per  lib. 
would  tiien  niake  an  iBdnOMMnt  to  BMBffgfa  of  £0 
VOL.  TI.  f  AST  it. 


Tlio  argunieiiU  adduced  in  the  foregoing  fcclion 
are  sufficient  to  establish  tlie  superior  productiveneis 
of  moderate  taxes.  Hut  the  sid)ject  deserves  to 
be  treated  at  greater  length:  and  as  the  history  of 
UxatiaO|»  liodt  in  tliia  and  other  oouotriest  fumialies 
nunieraas  direct,  conclusive,  and  well  eatabliihed 
proofs  of  the  same  principle,  we  .shall  take  this  op- 
portunity to  bring  a  lew  uf  iheni  under  the  notice 
of  our  readers.  W  e  shall  class  them  under  two  dif- 
ferent beads:  the  ^rsl,  consisting  of  instances  where- 
in a  redaction  of  duty  lias  been  followed  by  an  in- 
cteaso  of  cewRiMj  and  the  tecotui,  of  instances  where- 
in an  increase  of  duties  has  been  followed  by  n  di> 
minution  of  revenue. 

1.  The  effecu  produced  by  the  reduction  of  die  Hiiiitf  <f 
tea  duties,  in  1745  and  1781',  arc  among  the  most  j**.?^ 
striking  examples  ot  tiie  i.uperior  productiveness  of 
low  duties  on  articles  in  general  demand.  Tre- 
viously  to  1745,  tbo  excise  duty  of  Is.  a  pound  on 
tea  yielded,  at  an  avOMfp^  about  L.  150,000  a  year  j 
which,  had  thcie  bam  no  smu^ling  or  adultcraiioo, 

wodd  havo  shown  diat  the  conEumpiina  was  equal 
to  about  750,000  lbs.  But  it  was  well  known  that 
suiuggling  was  then  carried  to  a  very  grtal  height, 
and  tliat  the  real  consumption  of  tea  was  mucii 
greater  than  the  apparent  consumption.  To  put  a 
slop  to  thi^  clandestine  importatioDi  a  bill  was  intro- 
duced into  Pkiiiancnt  in  1745p  w  punnance  of  the 
recocnnendatran  of  a  Commitleo  of  the  House  of 
Commons,  and  passed  into  a  law,  by  which  the  ex- 
cise  duty  of  4s.  was  reduced  to  Is.,  and  25  per  cent^ 
MdvdtmU'  Thb  mMsuro  wat  algnallj ancGaMfhl^ 
4M 
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CdmBwatiTc  In  1746,  ihe  year  immniiati.  I)  iuh^equent  u>  ihc 
'J*™**'.'^  re  J  uction,  the  sales  of  tea  for  home  coosomptson 
mjjll^''^  amounted  to  above  two  millions  of  pounds  weight, 
Jaut,      aiul  the  revenue  was  inetaaaed  to  L.  245,309  3  But- 
«^V^  la  aet  tha  effiwta  of  thia  irita  and  saluury  measure 
in  a  tiill  elcarer  point  of  view,  we  shall  subjoin  an 
account  of  the  net  produce  of  tlie  tea  dutiea  firom 
1743  to  1748,  both  inclusive. 

Id  1743  it  amounted  to  L.  Io1,95.m 

1744  —       —  147,065 

1745  —       —  U5,iyJ0 

1746  (Dotieandnceil)  '/yn.sog 

1747  —      —  257,»S7 

1748  ^      —  S08,«4a.* 

But  notwithsunding  thIa  unamweralile  daaonatra* 

tionof  ilu'  supe  rior  productiveness  of  low  duties,  they 
were  again  increased  in  174S ;  and  fluctuated,  between 
that  epoch  and  1784,  from  o4  to  1I9  per  cent,  ad 
valorem.  The  eifects  which  followed  this  inordinate 
extension  of  the  duties  are  equally  instructiva  witll 
(Immb  wbici)  followed  their  reduction.  Tlie  levenue 
was  net  inereeaed  in  any  thing  like  •  oorraipondii^i 
proportion ;  and  as  the  use  of  tea  had  oecome 
'  general,  s(nu^i;Iing  was  carried  to  an  infinitely  greater 
extiTit  tlmn  at  ,iny  former  p<-rioci.  In  the  nine  years 
preceding  1780,  above  1 16  millions  of  pounds  nci^^ht 
of  tea  were  exported  from  China  to  Europe,  in  ships 
belonging  to  the  Continent,  and  about  M  millioiu 
of  pounds  in  ships  belonging  to  England.  But  ftoBI 
tlie  beat  inforaiation  attaimblei  it  appeaia  tbak  the 
real  eooninptloD  was  almoat  exactly  tibe  revene  of 
the  quantities  importer!  ^  and  that,  white  the  con- 
sumption of  the  Britibh  dominions  amounted  to  above 
13  millions  of  pounds,  the  consumption  of  the  Con* 
tinent  did  not  exceed  5^  millions !  If  this  statement 
be  nearly  correct,  it  follows  that  an  annual  supply  of 
about  eight  millions  of  pounda  must  have  been  clan- 
dettlneljr  imported  nato  tbia  eountry,  in  defiance  of 
die  utmoat  ficilanoe  on  ibe  pan  of  the  revenue  ofB. 
eeis.  But  tbii  was  not  the  wortt  cftet  of  the  high 
duties;  for  niiuiy  of  the  retail  merchants,  who  pur- 
chased tea  at  the  Ivdil  India  Company's  sales,  being 
in  a  great  mca>i:re  hi'nt  out  of  the  market,  were,  in 
order  tu  put  themselves  in  a  condition  to  stand  the 
competition  of  the  smugglers,  tempted  to  adulterate 
their  teas,  b^  mixing  tbem  with  iloe  and  aah  laavehf 
At  length,  in  1784,  DiniMen»  after  having  in  vain 
tried  every  other  reMMtee  for  the  aiMpression  of 
smuggling,  resolved  to  follow  the  precedent  of  1745, 
and  reduced  tlic  duty  on  Wii  from  1 1;)  to  per 
cent.  This  measure  was  as  successful  as  tlie  former. 
Smup^liii^'  and  tile  pructioe  of  adulleriuiciii  wt  re  im- 
mediately put  an  end  to.  The  following  official 
atatement  showaj  that  the  quantity  of  tea  sold  by  the 
East  India  Company  waa  about  trMed  in  th«  ooune 
of  the  ttno  yaaia  iumMdiately  AiDewing  the  ledao' 
tion! 


In  1781,  the  quantity  of  tea  sold  at  the  East  In-  CowMixn 
dia  Company's  sales  amounted  to       b,0'l'S  A'  'j  Wit.  **'™f^^ 
1788  —  —  6,28b,bOi-  Sllw 

1783  —  —  0,857,863  Ttaw 

17«4  (D«ii«  reduood)  IQA^Ml      -  ■  , 

1785  —        —  t«^.488 

1786  —        —  14,093,952 

1787  —         —  16,692,426 1 

While  the  quantity  of  tea  sold  at  the  Company  » 
sales  was  thus  rapidly  augmenting  in  consequence  of 
the  reduction  of  the  duty,  the  quantity  of  tea  im< 
ported  tallo  the  Ceothieot  from  China,  which  bad,  bt 
the  jeer  1784^  mounted  to  H,0a7.SOOlha^  declined 
with  •till  graetar  impidity,  and*  in  179l»  wia  lednaad 
to  only  8,891,500  lbs.  I  f 

The  duties  on  tea,  on  an  average  of  the  five  or  alz 
years  preceding  1784,  produced  about  L.  7!)C,nnOn 
year.  And,  at  the  same  time  that  Parliament  re> 
daced  them  to  12^  per  cent.,  they  laid  an  additional 
duty  on  windows,  estimated  to  produce  L.  600,000, 
as  a  commttkUiim  tax,  to  compensate  the  dafideaqr 
which  it  waa  auppoaad  wouU  take  niaoe  to  thaftflSiF 
teot  in  the  veveBoe  (braacilj  derived  fiwa  tee.^  Bat 
iniiicad  of  the  duties  falling  off  in  the  proportion  of 
119  to  \2\,  or  from  L.  700,000  to  L, 78,000,  owing 
to  the  increa&ed  consumption,  tliey  only  fell  off  in  tbe 
proportion  of  about  tmt  to  one,  or  from  L.  700,000 
to  L.  340,000  !  The  commutation  act  has  been  al- 
ways regarded,  and  with  justice,  as  one  of  tbe  most 
successful  financial  mea«ujrei>  adopted  hi  die  course 
ef  Mr  Pitt'*  adminiatiaiinn.  The  plan  was  generally 
understood,  at  tbe  time,  to  have  been  suggested  by 
Mr  Hichnrdson,  Accounti'P.t  r'^rnrral  of  the  East  In- 
(iia  C'oinpuny.  But  the  [-Opulaiity  of  the  measure 
was  io  f.'re«t  as  to  induce  several  other  intl  r.  iduals  tO 
claim  tliM  honour,  and  even  to  occa«ion  some  hot  die* 
putes  on  the  subject  in  tbe  House  of  Commons.  In 
point  of  fact,  how«var«  the  merit  of  having  first  sua* 
gestcd  the  plan  did  BOt  really  belong  either  to  ilr 
Kichardaeo,  er  to  a»  of  theae  vho  theo  cfaHaaed  its 
and  encb  of  mir  raadera  ea  will  take  the  troable  to 
look  huo  ;i  uiiiii)  hlel  of  Sir  Mntthcw  Decker's  {Se- 
rious Cutifuit  i  iiiions  on  (he  Present  High  Duties),  pub- 
lished in  I7i3,  will  find  that  the  measure  adopted  in 
17^4  had  been  sUenuously  recommended  forty  yean 
before. 

But  tbe  priocipie  of  the  coomutation  act,  and  the 
atrikbig  advantage  that  had  leaulted  Ikoaa  theredno- 

tion  of  the  duty,  were  soon  lost  aigiit  of.  In  1795, 
the  duty  was  increased  to  25  per  cent. ;  and  after  sue- 
Ci-.M.r  lugnicntutions  in  1797,  1798,  1800,  and 
1803,  It  was  raised,  in  1606,  to  Q6  ver  cent,  ad  val<frcm, 
at  which  it  continued  till  1819,  when  it  was  raised  to 
loo  per  e«HL  Now,  although  it  cannot  be  disputed 
that  Uie  donreo  lea  yield:',  at  present,  a  vaetly  great- 
er reveiiuetliaa  waa  derived  non  it  hi  1795,  there 
oMcheatrongeal  iwatiUo  fUMM  Ibr  beUeving  that 
the  reveane  eronld  hew  beau  eewMerihly  fnatar, 


•  Hamilten'a  Fruuiplei  efTamititih  Appendli;^  So.  igi  mad  MethwiiloV  AMeiy  ^ Ifte  Jbwwft 

t  Macpberson's  Commerce  mth  India,  ^  MO.   Milblin'a  IMtaief  Ommeree,  Vol  II.  p.  MO. 
t  Macpbenoa'a  Commerce  uitk  ImUa,  p.  416.  {  Ibid.  p.  SIO. 
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i;«ni|MnuT*})a(l  the  duty  not  been  earned  go  high.  The  qii*ntity 
"  *    '     of  tea  sold  by  the  Eaal  India  Company  in  179.5  and 
1 796  amounted  to  vary  neariy  20  milliona  of  pounds  ■ 
year,  and  in  I799i  to  very  itearly  85  millions  of  pounds 
(ai)«<Si£Oei.  Sinoa  llieo,  there  has  bMamMercaww 
rav  acoofdingto  theaooountgiveti  In  the  Leei^JU- 
port  on  tht  Eatt  India  Trade  (p.  SSi),  the  average 
^oaotity  of  lea  sold  at  the  Comj)any  '»  cialctK  io  1B18, 
1819,  and  1880,  is  rather  under  -25  millions  of  poundi 
a  year.    But  the  population  of  Great  Britain,  which 
Is  ascertained  by  the  late  census  to  amount  to 
14iS79iOOO,  amounted  to  only  10,817,000  m  1800) 
flii  had  there  been  no  diminution  of  the  individual 
aMmmptiiHi  «f  tha  C«ai]Mnv'«  Im  m  the  interval  be- 
tween tneie  eniiiBeratioiWi  UMtr  ida*  ought  plainly 
to  have  been  increased  in  the  proportion  of  10,817 
to  i  4;379,  or  from  85  to  S9  millions  of  pounds.  Nor 
la  this  all.    'J'he  sales  made  by  the  East  India  Com- 
pany supply  the  markets  of  Ireland  as  well  m  Bri- 
tain ;  and,  it  we  lake  into  account  the  extraordinary 
iaciwaa  of  populatlaa  in  that  part  of  tin 
the  dioiinatimi  nf  oonaunii^  wm  appMr  atOI 
Mildins.    But,  DOtwithatuiding  the  Company's  sales 
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lus  continued  stationary  since  1795,  it  is,  we 
btlieve,  pretty  ^neraliy  admitted,  that  the  indi* 
Vldual  consumption  of  tea,  or  rather  of  the  com- 
poond  told  under  its  name,  has  not  been  coiuiderablj 
dioainitbed  in  the  towns,  while  it  has  increased 
gtrnttf  in  the  country  since  that  epocii.  It  is  plain, 
no«mr»  that  cMs  iacwad  mpfif  can  have  been 
obtained  aolr  by  dandeatine  importation,  or  adul- 
teration; and,  Tf^  thrrc  w.t;  no  ripiiurtiir.Ity  nf  smug- 
gling during  the  lattt-r  [iiirL  ol  ilic  war,  .iiiti  the 
powerful  force  that  lias  been  employed  m  tlit  jire- 
venlive  service  aincc  the  return  of  peace,  must  have 
rendered  it  extremely  difficult  to  import  any  consi- 
detabie  quaatiljr  of  foreign  tea,  we  should  be  dispos- 
ed to  coadiida»  that  tbe  vacuum,  caiuwd  by  the  bigb 
duties,  baa  been  chiefly  supplied  by  •dnlteratioo,~ 
and  such,  we  find,  is  really  tbe  caac.  Hiere  is,  in- 
deed, every  reason  to  think  that  the  practice  of 
adulterating  by  the  Intermixture  of  ash  and  sloe 
leaves,  and  by  drying  tea  that  ha?  been  already  in- 
fused, and  mixing  it  with  fresh  tea,  is  carried  to  a 
glcatcr  extent  at  thia  moment  than  in  1/84.  In 
noof  of  tbi^  wa  mention,  tha^  io  London, 
in  1818^  npwaida  of  twenty  grooeia  wore  OMMCtad 
of  having  spurious  tea  in  their  posacaaioo.  And 
it  is  worthy  of  remark,  that  in  the  case  of  the 
King  V.  Owen,  tbe  counsel  for  the  defendant  de- 
clared, that  the  practice  wis  so  general,  that  his 
client  wu  not  aware  of  the  existence  of  any  laiv  by 
vMeh  it  VMS  forbidden  I  Since  then,  several  addi- 
'  conviction*  have  taken  place ;  but  it  is  not  in 


tho  natmre  of  thinga  that  the  evQ  can  be  matenally 
dinlnnhed  by  aacli  meam.    It  w»  vn  ivaYly  de- 


afroii.^  nf  putting  a  stop  to  the  pract'ru'  i-f  uili-.ttur- 
auon,  wc  must  follow  Mr  Pitt's  example,  and  take 
50  or  60  per  cent,  from  the  present  duties.  The  ex- 
perioooe  of  the  effecU  of  the  teductiona  in  1746  and 
1784^  cnaUa  ua  oonMantlj  to  pcodiei,  that  loch 


a  reduction  would  not  be  followed  by  any  correspond-  f:omp»ra(iT« 
ing  diminution  of  revenue;  while,  besides  putting ''"*''«^»"»- 
an  instant  stop  to  smuggling  and  adulteiatioo,  it'^^l^"'^^ 
would  be  a  considerahia  boon  to  the  lower  classes,  TtJ^ 
10  whom  taa  ia  mm  bacoaaa  an  artkJe  of  prime  ne-  - 
coMi^.  and  would  powerfbOy  eonuibute  to  extend   ~  ' 
our  commerce  with  China. 

We  have  been  thus  parin  i.Lii  ui  nolicitig  the  va- 
riations in  the  ti  i  ilaii.  s,  t  -  cause  the  Company's  ' 
soles  uiTord  tbe  means  of  ascertaining  tlte  precise 
effect  of  their  increase  and  diminution  on  consump- 
tion. The  results  are  both  ouriout  and  inatruotnro  j 
and  would  of  theooMlvaB  be  iiilident  to  eitablisb  tbe 
troth  of  Or  Swift's  observation,  that,  in  the  arithme- 
tic of  tbe  Coatoms,  two  and  two  do  not  always  make 
/our,  but  sometimes  only  oM.' 

The  narrow  and  contracted  policy  on  which  mostg^^gf^,, 
ministers  have  generally  acted,  puts  it  out  of  our Itcductioaof 
power  to  refer  to  many  such  oondlMive  iutancesdw  Spirit 
as  the  reduction  of  the  IM  dotiN  in  1745  and 
17Mk  to  prove  the  aoperior  pradnctivanqia  of  diini> 
Biihad  tasation;  lhare  are,  however,  one  or  two 
others  which  deserve  to  be  pointed  out.    In  1742, 
the  high  prohibitory  duties  upon  spirituous  liijuors, 
and  upon   licences   for  retaihng  the  same,  were 
abolished,  and  such  moderate  duties  imposed,  to 
commence  after   Lady   Day  1743,  as  were  ex- 
pected to  increase  the  revenue  by  increasing  tho 
legal  consumption  of  spirits.   This  meaioro  waa 
fahemantif  oppond  by  tho  Biahopa;  but  thair  op- 
potHlon  waa  ineAetnaf;  and  the  increase  of  the  da> 

ties,  nnJ  ilir.ii  iv.i!ii):i  of  -  n-ji;^:,'^;li:i[.;  w'lieh  followed, 
proved  t.'irii  tlic  iiiLaiu.-c         ahke  advantageous  to 
the    VI  ru:c  and  to  the  morals  of  the  people.  (Hit* 
lory  of  our  Debit  and  Taxa,  Pttrt  IV.  p.  110.)  In 
1787,  Mr  PiU  reduced  dlO  duly  on  wine  and  soirila 
50  ftr  cent,  and  tbe  vovenno  was,  'MHwithitanaiiw> 
ooaaiderably  augmtmied.    Perhaps,  howoeer,  the 
progreaa  of  the  tiuties  on  cnflle  illustrates  this  prin- 
ciple in  a  still  more  strikuig  manner.    In  1805,  thej  fUdnoioasf 
were  raised  a  third,  and  that  year  their  produce  O'fta 
off  tin  eighth  Instead  of  increasing  a  third  ;  in  ISUfi,  ^"^^ 
they  had  increased  only  a  .uxtinilh,  so  that  the  con- 
sumption had  dimtoithed  above  a  fourth.    Bui  it 
was  at  length  found  that  the  tax  had  been  overdone, 
and  it  waa  lowered  Jhua  8s.  to  7d.  tho  cwt.  Mark 
dto  Jmnadnta  eliacti  of  this  step.   The  average  an- 
nual prodnee  of  the  high  duty  for  the  three  years, 
prenonslo  1808,  when  it  was  lowered,  was  L.  166,000 ; 
and  the  average  annu.il  produce  of  the  reduced  duty 
for  the  next  three  years  was  L.195j000h-.a  proof 
that  the  con.<^umption  had  bean  iaeraaaad  hi  a  fuv^ 
ruplc  proportion.  •  ' 

The  history  of  other  countries  abounds  with  equal-  R«!uetioDof 
Ij  oondwivo  examplea  of  the  auperior  productive- '^'^['"".^fp 
ncaa  of  modetate  datiea.  In  ITTsTm.  T^ngot  dc- 1-'^]^^^  ^ 
ducted  a  half  from  the  customs  and  other  duties 
chargeable  on  the  fish  sold  in  die  Paris  market;  but, 
notwithstanding  this  reduction,  the  amount  of  the 
duties  collected  was  not  dimtnitbed.   The  demand 
,  thanlbnt,  have  bean  doddedy  hi 


•  Mr  Brougham's  ^mtkom  At  Slat*  ^tht  ifetins  in  1817.  p*  «?• 
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Cutniuntivsiequence  of  the  inhabitants  beiog  enabled  to  ntpgif 
^^^^^'^  themselve*,  at  a  comparatively  dmp  Nt«»  iridi  • 
j[^£^''^nittritioiia  and  agreeable  food.* 

In  1819,  all  sugar  imported  into  the  Fbandi 
pire  paid  a  duly  of  one  franc  MJtty  cent  the  Uvre  or 
lof pound.    The  qunntiiy  imported  that  year  amounted 
about  rourteen  millions  of  pounds,  which,  as 
^JU,JJ2djj.  France,  and  the  countries  then  incorporated  witli 
*i»Rmmiw^  her,  contained  about  forty-two  millions  of  inha- 
bitants  givca  the  third  pan  of  a  pound  weight  to 
neb*  b  1814,  Ihia  exorbitant  duty  was  reduced  to 
about  a  Ji/th  part,  «r  to  tbirtj  cent,  the  poond  ;  vud, 
though  tlte  populatTOB  of  PrancclNid  now  been  redii* 
ced  Irotn  fort  v  i  ii  ij  !o  about  twtnty  eit;lit  millions, 
the  avcrHgc  annual  iniportRlions  of  1,S1+  and  1815 
amounted  to  forty-four  millions  of  pounds,  being  up- 
wards of  a  pound  and  a  half  to  each  individual ;  or 
about  riVB  times  at  much  as  the  consumptim  had 
ammtltd  to  under  ike  h^k  diUjf.   In  eoosequence  of 
dhii  increase  af  eoMUBptioa,  the  law  duty  yielded 
very  near  as  laige  aicvenuaaa  theb^h  duties ;  and, 
since  1815,  both  cunaumptionaiidiwfciiue  have  oon- 
tmued  to  increase.   ( Ricketit  dtt  Natiuu,  par  <9aiw 
oier,  V.  p.  S04,  2de  Ed.) 
R«ductinnor    Ustariz  gives  a  variety  of  instructive  details  re- 
P"**"  specting  the  disastrous  effects  which  the  levying  of 
Sasifai**  taxes  have  had  on  the  industry  of  the  Spa- 

iffain.      iiiafda»  aad  of  the  advastaga  which  haa  fwidted  Awn 
the  repeal  and  Baodtfioation  af  oibera.  We  ahall  give 
a  single  example.  Valencis,  l>e  tells  us,  though  very 
barren  of  grain  and  flocks,  and  not  equal  in  extern 
to  two-thirds  of  Arragon,  paid  a  much  laip^er  reve- 
nue to  the  liotftd  Treatury.    He  says,  that  tius  was 
owing  to  tlie  comparatively  flourishing  state  of  com* 
meroa  and  manuiactucca  in  Valencia ;  and  he  (hen 
•Ala— "Tbit  faiciaaia  and  improvement  in  manufac- 
Iqfcs  and  aoauiaree  la  aMfibed  to  the  equiiahleaiui 
kind  treatment  the  waavars  raoeive  in  that  province, 
and  to  his  Majesty's  goodness  in  reducing  the  exces- 
sive ta.ret  which  were  charged  upon  fUsfi  meat  and 
vlhcT proxiiions  ;  and  his  luking  otf  wholly  lliat  which 
was  laid  on  itread  in  ancient  times;  a»  also,  the  im> 
posts  known  by  the  name  of  ancient  duties  and  gene- 
raUlin.  Thcticdutieawcrepartly  replaced  by  others, 
but  in  auch  a  manner  that  they  were  rendered  much 
ligbtar,  the  people  in  gcnaiai  eased,  and  the  royal 
Rvaiitia  hnpiwcd.  ^ 
Cfltcttof       2.  But  the  superior  prniinrtivrnesg  oflow  duties  on 
the  IncrcMc    jj^i^      general  rci)Uijai  may  be  equally  shown 
from  the  conse<)uence(<  of  the  attempts  to  increase 
them  beyond  their  proper  limiti.   Ihe  history  of  the 
sugar  duties  is,  in  this  respect,  extremely  imporunt. 
In  the  three  years  from  1803  to  1806,  the  foraier 
dalica  were  mcreaied  about  50  per  emt.    Now,  the 
awagapraduoeaf  the  old  duties,  for  the  three  years 
befbre  that  rise,  waa  L.  2,778.000.   The  produce  of 
180t,  after  they  bad  been  raided  20  percent.,  was 
not  L.  S,SS3,00U,  as  it  ought  to  have  been,  bad  the 
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consumption  i 

being  L.  241 ,000  fa*  than  tba  produce  of  the  low 


consumptim  reaMiaadtlMian^  Csaysiafa* 


do^l  and  tbe  average  produce  of  1B06  and  I807,^f'|?<* 
after  the  whole  50  per  cent,  was  added,  was  only  x^xm 
L. 3, 1 3;i,000,  instead  of  L.  4, 1 67 ,000 ;  which  it  isbould * 
have  been  bad  there  been  no  lislling  utf  s)o(^  1804. 
Thu:i,  both  consumption  and  revenue  declined,  io 
consequence  of  the  increase  of  duty  in  1804 ;  and 
the  consomptionlMa  declined,  in  consc^uenoa  of  tba 
succeeding  augraenUtiaa«,  while  tba  revenue  has 
gained  very  little,  t  The  diitiea  on  leather,  after 
being  stationary  for  nearly  a  century,  wcrv  doubled  m 
1813.  In  1812,  the  low  duties  produced  L.HiH-.OOO; 
but,  instead  ol  lie  n^-  iloubled,  or  of  produciog 
L.  78S,UOO,  when  the  tax  was  doubled,  the  aa« 
nual  revenue  has  scarcely  ever  since  exceeded  iaff 
a  million,  and  has  ftvqoent^  faUcn  tbflrt  of  thataaaa. 
The  d  uties  on  foreigo  wuwa  haaa  baan  iripki  n'noe  in 


1792.  The  laat  increase  took  place  in  18 1 5,  whi 
L.  80  per  ton  was  added  to  the  former  duty  on 
FrencJi,  ir  ;!  L.  so  to  that  on  Portuguese  wine.  Now, 
observe  wiutt  has  been  ilie  eflV-ct  of  this  increase  of 
duty.  In  the  Second  Report  of  tlic  Lords'  Com- 
mittee on  the  Silk  and  Wine  Trade  (ordered  by  tha 
House  of  Coounona  to  ba  printed,  S8th  June  1891), 
a  series  of  accaunti  aia  gmsa,  tbowing  tba  qaantity 
of  wine  imported  into  Gmeat  Biitab,  and  re>expert* 
ad,  for  a  coosidersble  number  of  years  past,  and  tbe 
affiotmt  of  the  duties.  From  these  accounts,  we  have 
dr.int,  lip  the  following  Table  of  the  n-inifM  r  i  1  tmu 
oi  wine  imported  into  Brituiu  from  lt)03  to  1820, 
both  inclusive:  the  numl)er  of  tons  re>cxporte4 

during  the  same  period ;  aiMl  the  qoantiij  \  

for  home  r  "■' 


Ton»  Im- 

Do.  n-tx 

ported. 

portni. 

1809 

i-4.,.501 

ism 

1-7,058 

12,789 

181  1 

t';».7H7 

5.9S8 

181'.^ 

35,082 

6,716 

$  181S 

1814 

.S  1,465 

11,836 

1815 

30,874 

5,855 

1816 

1 8,2 1 ^ 

r>A&6 

1817 

87,07:; 

■i,i57 

1818 

35,763 

4.081 

18i&  !i3^408 

3,843 
AJBM 

S%78S 

RmtBioa  fci 
Home  Con 

•umptioii. 


■uiiiptiun  Ounng  ili. 
hrt:  ycvf  prcnoOl  10 
Dili. 


-15, '2a  1 1 

14,864 

28,366 

29,627  J 
25,019 
J  3.o:}5 
!ii,6 1 6 
31,742  J. 
19,565  1 
18,IA7j 


28,489 


Do.  for  five  jeati  rob- 


Aver^  aonnal  dinuiotiaa  of 
the  COOSunption  of  wine  for 
the  five  years  subsequent  to 

181,5,  a,-i  compared  with  tbe 
live  preceding  years.  J  | 


7,462 


•  SVs  Tniic  d-F.co„omie  FoiMfaa.  Tama  11.  p.  889.  Lori!  Kaaiaa.  bi  bU  Sketches  of  the  Hutory  of 
Man,  atataa,  that  tlieae  duuei  amounted  to4»per  cent.  nJ  -va'orn.i    Vol.  11.  p.  406.  Mil.  1781^ 
t  Titory  and  Practice  of  Commerce,  Vd.  ll.  p.  siO-     Eng.  irons. 
X  Mr  Brougham's  Sfx-rch  i  .  .'  '    V'  '  of  the  Nation  in  1817,  Oii  Afi. 
I  The  Records  for  tbe  year  Liil5  were  dntroyed  by  fire. 
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Compwrti**  Th\i«,  It  Bppp  '.r  ,  that  the  increase  of  thcdutics  on 
^"^JT-^w'me  in  lgl5  ha*  occasioned  a  diiiiinutioii  in  the 
mShJw'^  consumption  of  7462  tons  a  year,  or  of  ovr.-rofnTii 
turn  put  of  die  toul  qamtitjr  annually  consamed,  on  an 
'«««n8««ftlM,^jMMpKMdhig  the  increase.  Let 
m  next  sM  whether  iOf  ugaieMaUiMi  of  revenue  bai 
taken  place  to  belanee  uiia  df  mlmttion  of  the  oomlbrta 
of  the  people,  and  the  loi>«i  of  the  market  for  the  pro- 
duct»  which  w  ure  prt'vioij»ly  exchanged  for  the  wine. 

From  a  Tubli;  iti  the  *ame  liepott  (p.  7H),  it  ap- 
pear* that  liie  prodiire  ol  the  duties  ol  mcw  on  the 
wines  consumi-d  in  England  from  ISIOtO  ItSOj  both 
inclusive,  has  been  a*  foUowa: 


Atmms  naaaldntr  tor  Ike  An  Tan 

pnvhas  (a  I9t*» 

1810 

L.  1.4-()(5.*m 

1811 

1812 

1,065,159  j* 

L.  1,162,382 

1819 

1,061.604 

1814 

1,065.223  J 

1815 

1,277.481 

i8ir< 

1817 

9*3,9871 
92S,473  1 

0«.  ftf  the  tfagttiinkasfttHit  lo 

]H\H 

l,l<)5,i'J7  \ 

L.  tjm,m 

1819 

1,085.500 

SfMla. 


Tlie  averaj^c  drawback.,  us  j^ivcti  in  the  same  Table, 
for  the  live  years  previous  to  1815,  it*  L.  bS,674;  and 
fbr  the  fire  years  subsequent  to  IN  15,  L. 48,676; 
•Dd«  dadnQtiiii;  tbeee  auma  froaa  Um  above,  wt  have 
€98.708  Ibr  the  anoimt  of  the  awrage  anntial 
excise  duty  on  wine  for  the  five  years  preceding 
1815 ;  and  L.  97 1,867  for  the  average  annual  amount 
of  that  duty  for  ihe  tive  years  after  it  had  been  in- 
creased abi>ut  20  i>fr  cenL ;  showing  that  the  revenue, 
instead  of  bcin^  augmented,  has  sustained  a  dimiitu- 
lisN  f^Io  126,841  a  year  by  tkii  iaereate  of  duttf. 

•The  cfiret  of  the  increase  00  the  Custom  duty  has 
bMQ  c^naUy  itrikiag.  The  aMoaau  Jaid  befora 
Fir&iBeiit  do  aot  go  fiwtlwr  back  than  1814; 
but  in  that  year  the  Iwi  Cusiotn  duties  amounted  to 
L.l ,0<51,-*1().  In  ISlG,  tlie /(/g/i  duties  only  amounted 
to  L.  780,238  ;  and  except  in  ISi  s,  vvhen  they 
amounted  to  L.  1, 05^,6^4,  they  have  never  since 
teached  ON*  mSSm. 

It  ia  nnnuMiarj  to  make  any  oommentary  00  tbie 
tBMment.  The  fiwta  we  have  brought  Ibr* 
prove,  beyond  all  questkm*  that  the  iOVeaoe, 
the  comforu  of  the  people,  and  the  commerce  of  the 
country,  have  all  been  diminished  by  thii:  inordinate 
extension  of  the  dutie-i ;  and  entitle  us  to  conclude, 
ttiat  they  would  be  all  increased  by  their  diminution. 

There  are,  perhaps,  no  better  objects  of  taxation 
duHk  apirituous  and  fermented  liqaon^  aad  none  in 
which  the  iojurioua  e&eU  of  over  taa^ien  an 


striking  aod  Qibviottb  Thqr  «M  enentially  haariet ;  ConpsniiTe 
and  while  moderate  dutiea  on  them  are,  in  eonae-  ^^^JrttWi 
qnence  of  iheir  being  very  generally  used,  exceed-      Low  . 
iiigly  produciive,  the  increase  of  price  which  tbeyTaacs. 
occasion  has  a  tendency  to  limit  tlieir  conhumptions^>yi^^ 
by  the  poor,  to  whom,  when  taken  in  excess,  they 
•re  extremely  pernicious.    Few  governments,  bow* 
ever,  have  been  aaUafied  with  the  impovitiaiii  of  aio> 
derate  dutiee  on  tpirlttt  but,  partly  wtihtbe  view  of 
increB!.In;^  the  revenue,  and  partly  with  the  view  of 
placiiir;  them  beyond  the  reach  of  the  lower  classes, 
they  have  almost  invariably  loaded  them  with  such 
oppressively  high  duties  as  have  entirely  defeated  both 
objects.    The  imposition  of  such  duties  does  not 
take  away  the  appetite  ibr  spirits ;  and  as  no  vigi* 
lance  of  the  oflieeie,  Of  aeverity  of  the  laws,  have 
been  sufficient  to  secwe  a  iMBOpoly  of  the  market  tO  . 
the  legal  dintilleni,  the  real  effect  of  the  high  dutke 
has  been  to  il  l  i  v  I'n     ijpply  of  a  large  portion  of 
the  demand  mm  tlie  iiands  at  the  liltcit  duiUiter,  and 
to  superadd  the  crimes  and  ffieoi  o(  the  mmg^  to 
those  of  the  drunkard. 

Nowhere.perhaps,  have  these  injuriousoantequences  IncrcMc  of 
of  the  exceaiive  Inereeae  of  apirit  dutiea  been  more  dis* 
tinctly  manifeBted  than  in  IralaBd.   In  proof  of  this,  g^^^ 
we  may  mention,  on  the  authority  of  the  o^dal  italeT 
mcnts  in  the  Fifth  Report*  of  the  Commissioners  of 
Inquiry  into  the  Stale  of  Irish  Revenue  (|>.  IQ), 
thai  in  1811,  when  the  duty  nn  spiniji  was  '2i.  (id. 
per  gallon,  duty  was  paid  in  Ireland  on  (>,. 1^00,^61 
gallons:  while  in  18S2,  when  the  duty  was54.6d^ 
only  2,950,647  gallons  were  brought  to  the  dlifgeL 
The  commiaaioaen  eathnate  the  annual  conanmp- 
tion  of  splritt  m  Ireland  at  abont  ten  milUona  of  gil> 
Ions  ;  and  as  scarcely  MrM  millions  pay  duty,  it  followa 
that  upwards  of  hevls  millioni  are  Ulegall'j  supjited ; 
and  "  taking  one  million  of  gallons  as  the  quantity 
fraudulently  furnished  for  consumption  by  the  li- 
censed distillers,  the  produce  of  tb»  unliceneed  ttilU 
may  be  eaiimated  at  six  aiiUioKt     gaUotu .'"  (p.  8.) 
It  H  material,  too,  to  obeerve,  that  this  extraordinary 
increase  of  smuggling  took  place  in  defiance  of  the 
utmost  efforts  of  the  revenue  officers,  police,  andmi» 
litary,  to  prevent  it.   The  only  result  of  these  cffortt 
being  the  exasperation  of  the  populace,  and  tlie  com- 
mittal of  atrocitieF,  both  by  them,  and  tliose  employ* 
ed  in  the  collection  of  the  revenue,  Uiat  are  hardly 
to  be  matched  in  the  annals  of  civil  warfare.    "  lo 
IrelamI,"  tay  the  Coouniaiiooeri,  "  it  will  appear, 
Trem  the  cvidenoe  annexed  to  this  R^uri,  that  partt 
of  the  country  have  been  abtotuttbf  A$orgmuuij  smd 
placed  in  oppo$iiioH  not  only  lo  the  civU  authority,  bt4 
to  the  military  force  of  t/ie  Governmcni.    Tin  profita 
to  be  obtained  from  the  evasion  of  the  law  hare  been 
such  as  to  encourage  numerous  individuals  10  per* 
severe  m  these  desperate  pnrMiita,  notwtlhatanding 
Ihe  rialc  of  property  and  nib  with  whidi  they  hftv* 


*  Printed,  by  order  of  the  House  of  Commons,  SOtb  May  1823. 

f  The  revenue  and  morals  of  no  country,  perhaps,  have  sulTered  so  much  from  the  injudiciimi.  eA.teni  to 
whicii  tuxes  have  been  laid  on  coinrnoditics  in  general  request  6a  Ireland.  This,  however,  is  a  subject  on 
which  our  limita  will  not  permit  us  to  enter  more  at  large ;  but  oar  readers  will  find  most  of  the  aececaarr 
 tittM«tleleoiiHt«b«BdI«vnuMuiKobLZXIL«ri]MM«KrBAi^^ 
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The  too  great  height  to  which  the  dttti«Hi  were 


•""""f^**:  carried,  and  the  injudicious  mode  in  which  tbey  were 

:::rfow'*'dii««i  «d  cdi«:i«i,  p^d»^  ^^^^^ 

Tucf.      fleotbiid.   The  lyMcm  of  iltidt  dbtilhiiao  mada 

*-_m-         great  progre!>-'<  of  bte  years,  and  had  the  mott  inju- 
locKne  of  riotu  influence  on  the  moral*  and  industry  of  the 
people  in  the  mountainoUt  dutricUi,  where  U  «M 
pnocipally  cornea  on. 
Redoctimgr   Soch  Mtting  been  the  effecU  of  their  excessive  in- 
ihe  Spirit    create,  we  have  greet  satisfactioi)  in  stating,  that 
i!ni]  thadntiee  on  both  Scotch  and  Irish  »piriu  have  bem 
jieuad  And  ^jy^^j  duriinj  the  last  session  of  Pariiaineat  (aaaa. 

1822 — 25).  from  Sa.  6d.  ptr  gallon  to  Ss.  9d.  Leara 
has  also  been  given  to  use  -r  1'^  t  ,i  much  hmullcr 
•ise,— a  regulation  which  uiU  iiavL-  ibe  tliect  of  en- 
abling minor  capitalists  to  engage  in  the  busi'-i  -  .if 
dittiUation,  and  M'bidi,  by  increasing  competition, 
wOl  lend  both  to  improvc'the  quality  and  tv  reduce 
the  coat  of  the  spirila.  The  countrj  is  indebted  for 
tUi  diange  of  syaten  to  the  feeomnMndations  in  the 
excellent  Report*  o£  theCammissioneteon  Irish  Reve- 
nue. It  will  certainly  go  far  to  suppresa  amuggliDg ; 
and  theri  i-  i  vi  r\  uion  to  expect  that  the  greatly  in- 
creased consumption  of  Ugnlly  distilitd  spirits,  which 
the  reduction  of  tlie  duties  will  occasion,  will  make 
it  have  the  same  bene6ci«l  effects  on  the  revenue  as 
die  reduction  of  duties  in  l7iS  and  1787- 

In  England*  the  doty  OD  ^rita  ia  aa  high  aa  lOk  ed. 
a  gallon ;  and  the  trala  hi  ^rita  between  it  and  liie 
other  divisions  of  the  empire  is  prohibited.  This 
system  is  liable  to  many  objections ;  but  owing  to 
the  decided  preference  given  by  the  lower  classes  in 
Eofiand  to  malt  liquors  over  spirits,  it  has  not  given 
io  gMat  a  stimulus  to  smuggling  aod  iUidt  djiiniap 
tloD  as  n^ht  have  been  expected^ 

Vhevevcnue  collected  within  the  United  Kingdom 
on  apirita  disUlled  from  graiOt  md  the  nomber  of 
gallons  on  which  H  was  paid  m  the  year  were 
faapectively  as  follows : 


Doty  on '^[li 
vbi  in  Enjs- 


L.2,749,S72 
687,467 
811.428 

L.5,i"J'J,094 
2,499,880 
2,950,6*7 

Totals.,. 

SsltDatyiu     In  France,  previously  to  the  Rivolijtion,  the  ave- 
Fiaocs.      nue  aoDual  consutnption  of  salt,  in  the  provincea 
iliqeotedio  the  gmnrle  gabelle,  or  high  duty  on  aalt» 

wm  aatfanated  bjr  M>  Kcokert  who  bad  the  beat  meana 
of  cooing  to  a  comet  ctmolii^on,  at  9|  lib.  to  each 

individuu ;  and  at  1 8  libs,  in  the  payt  rtdimiet,  or 
provinces  thai  had  purchated  an  exemption  from  the 
greater  part  of  this  hateful  irix.  '  AHministrnlion  drs 
Finances,  Tom.  II.  p.  12.)  It  is  evident,  from  this 
well  authenticated  statement,  that  a  very  great  re- 
dnethin  might  have  been  made  from  the  dutjr  paid 
1  to  the  hoavlljr  tnad  pronneaat 


without  occaaioningany  diminutiouof  reveoue ;  while,  Tautw? 
besides  directly  increasing  the  comforts  of  the  pco-^'^*^*^' 
pla,  it  would  have  relieved  GovwenaaentfiNMBtho  ■»i  L^^^ 
ceaaitf  of  ainrouBding  particular  ptovinoea  whb  oor*  ~  ^  ~ 

dons  of  troops,  and  would  have  put  an  instant  stop  to 
that  .'smuggling  of  salt,  which  occasioned  the  sending 
of  between  SOOO  anil  -KKJO  persons  every  year  either 
to  prison  or  to  the  gallies.  (Arthur  Young's  rraaeb 
•»  JVmea,  Vel.Lp.J98.) 

SacT.  v. — Mdlod  of  Comparing  the  Amount  of 
Taxalkon  in  Dijfireal  Counlrict—Cireuimtance* 
tuhich  Deprcst  the  Hate  of  Profit — Its  Fall  in  thit 
CouMrvrather  a  Cmttfuene*  aj'  tie  Corn  Lam 

It  has  been  usunl  to  endeavour  to  ascertain  the  Ainour.t  c 
relative  weight  ot  the  public  burdens  of  diiweat  ^"1"'*^"" 
countries  by  comparing  them  with  their  popiiiliaB>J|2^^^Qr 
But  this  is  obvioiwly  a  moat  fiilae  and  erraMOaa  crl^Ui^d'a 
tetioB.  In  proof  w  this»  we  may  observe,  tlM*  ifCsgMp  w 
the  aawmt  of  population  in  a  country  were  a  true 
test  of  its  capacity  lo  bear  taxes,  it  would  follow  that 
Ireland,  which  has  a  population  of  scvt-n  millions, 
could  aftord  to  pay  three  tiraee  the  amount  of  the 
taxes  paid  by  Scotland,  which  has  only  a  population 
of  /wo  muikoix.    So  far,  however,  from  thu  beiqg 
the  case,  the  actual  revenue  of  Scotland  is  veiT  lit- 
tle lew  than  that  of  Irelaadi  and  yet  tbeva  la  no 
reason  whatever  to  thfaik  that  the  preaem  of  tasa> 
tion  U  felt  moTO  Severely  bore  imb  ansongst  enr 

neiglibours. 

The  amount  of  the  t  !|  belonging  to  diflR*rent  Amoau <tf 
countrieii  has  b«en  suggested  as  a  test  by  which  to  ^^■f'**'** 
ascertain  the  relative  weight  of  their  biiruas.  But**^^** 
this  would  also  lead  to  tne  most  erroDeooa 
for,  it  is  plain  that  a  amall  capital  io  a 
where  proltia  ace  high  assy  be  meae  pnidaetive  than 
a  large  one  in  a  ooontry  where  proflts  are  low.  The 
market  rate  of  interest,  which  is  always  proportional 
to  the  customary  rate  of  profit,  is  at  this  moment  on- 
ly about  +  or  5  per  cent,  in  Kngland,  wIhIl  it  i?  not 
less  than  8  or  10  per  cent,  in  the  United  Sutet. 
One  million  of  capital  laid  out  in  America  must* 
therefore,  be  about  as  prodociive,  that  is^  it  nnt 
vield  about  aa  lai^  an  aniraal  incone  as  fwe  millieaB 
laid  out  in  this  country.  And,  hence  it  is  obvious, 
tliat,  if  taxation,  as  compared  with  the  amount  of 
capital,  were  the  same  in  bctli  countries,  it  would,  as 
compared  with  the  profits  on  revenue  derived  firom 
that  capital,  be  obottt  fmkt  M  Asaiy  ih  Bnglaiid  aa 
in  America. 

It  is  not,  therefore,  by  Ae  amount  either  ef  the  The  nia6» 
population  or  the  capital  of  •  coantiy,  that  its  capo  -  ' 
ehy  to  bear  taxes  b  to  be  determhied.  Yhxes,  as  we 

have  already  shown,  really  consist  of  a  portion  of  the  by  cocijw- 
incomes  of  individuals  transferred  from  the  public  to  ihciT  It. 
the  .State;  and  hence,  to  determine  whether  they ™™«» •i** 
are  relatively  higher  or  lower  in  one  country  than  in  i^?!.-^^ 
another,  it  is  necessary  to  ascertain  the  respective  in>  Utaou  m4 
of  the  States  to  be  compared  togethar.  the  ih^te^ 
r  of  lhair  iDhaibllaaia^  ami  Iha  aooni  of  tiwlrdma> 


*  R^ort  c*  DUtilkrici,  p.  i. 
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TaxMioBof  burdens-  SupposirtK>  tur  cxauapic,  that  tlic  income 
Jf*^***!*^  of  Gri-at  Britain,  which  haa  fourteen  millions  of  inha- 
biunu,  i*  three  tiuodrcd  cnilUoiw  of  pouiuU  Sterling, 


which  is  believed  to  be  very  BCMT  iti 
and  that  tu  Uzw,  including  poor-rate*,  tithM^  wd 
public  burdeitt  of  every  itneription,  amount  to 

seventy  niillion»,  thi<i  sum  deducted  from  the  former 
would  kave  two  hundred  »tid  thirty  millions,  which 
would  give  a  free  income  of  L.  l6,  [h,  H-yuar  to 
every  individual  in  the  empire  :  Suppo^:,  aow,  liiat 
die  income  of  France  is  four  hundred  and  fifty  mil- 
lions, and  that  the  aggregate  amount  of  her  taxes, 
and  public  burdens  ot  every  de«cription.  is  lifly  mil- 
fioMb  the  four  hundred  nMiioM  of  remainder,  when 
divided  among  a  |>opa]atioii  of  thirty  milfiona, 
would  only  k-avL-  a  True  income  of  L.  ^3,  (h.  to  each. 
There  is  good  rt'jsoii  to  think,  tlint  Uitae  estimates 
are  not  very  wide  of  the  mark  ;  wc  do  not,  howcvtT, 
give  them  as  being  correct,  fur  in  tucii  matters  it  is 
UBMMiUe  to  attain  to  any  thing  like  accuracy ;  but 
as  tllustratiOM  of  the  method  in  be  followed  in  com- 
paring the  baidene  bud  on  diftront  countries;  and 
as  showmg  that,  in  proportion  to  her  means  of  pay- 
ing, a  country  with  a  •mall  populau'on,  and  a  iaive 
absolute  amount  of  taxes,  may  be  really  less  heavily 
taxed  than  a  country  with  a  much  larger  population, 
and  a  smaller  ab^ioliitc  amount  of  taxes, 
circamitan.  The  depression  in  the  rate  of  pro&t — a  depression 
cct  wliiek  wliidi  can  only  proceed  either  from  heavy  taxes  on 
^a7H^*tli«  necessaries  of  life,  or  from  the  effiecU  of  mono> 
Hateof  Pro- poly  enhancing  their  price,  or  bodi— ii  by  ft^^  tk* 
it  most  unl.ivnurahle  symptom  in  the  economical  situa- 

tion of  this  country.  The  common  and  ordinary 
rate  of  profit  is  the  sum  which  usually  remuins  to 
those  capitali»u  who  employ  their  stock  in  produc- 
tife  businesses,  aAer  all  their  outlays,  including  a 
praonum  for  the  inauranoe  of  the  capital  itself,  arc 
oompeniatod.  It  Ja  by  its  imoant,  therefore,  that 
the  productive  powm  of  mim/ttf  are  to  be  estimat- 
ed. Wherever  tbe  rata  of  profit  la  rdatlvely  high, 
as  in  the  Uniti  t  Sr;i',  =,  there  is  a  jiruportiona! 
power  of  accumuiatioti ;  and,  provided  the  riglil  uf 
properly  be  well  secured,  the  capital,  and,  of  course, 
also  the  population  of  the  country,  iiicrettiM  with 
comparative  rapidity :  But  in  countries  such  as  FIoU 
Ukud*  wbero  the  mte  of  profit  is  relativeiv  low,  there 
it  but  litde  power  of  accumulation ;  and  not  only  ia 
their  progress  in  wealth  and  population  propOItiOO- 
ally  slow,  but  there  is,  besides,  a  very  powerful  mo- 
tive to  transmit  capital  lo  those  countries  where  it 
is  more  productive.  It  plainly,  iherelori'.  of  the 
lllBWHIt  consequence  that  the  rate  of  profit,  in  every 
conntrjt  ^ould  be  maintained  at  a»  high  a  level  tu 
poasiUb.  This,  however,  can  only  be  effected  by 
allowing  the  labourer  to  purchase  his  food  in  the 
cheapest  market,  and  by  exempting,  as  far  as  it 
can  possibly  be  done,  the  necessaries  of  life  from 
Uxntion :   For  wc  have  shown,  •  that  profits  always 


vary  inversely  as  wages— iltat  they  fail  when  wages 
rise,  and  rise  when  wages  fall.  Now,  as  the  labourer 
must  always  have  wherewithal  to  subsist  and  oontU 
nue  his  race,  it  is  plainly  impossible  to  go  on  OOD- 
MiMl^  addhig  to  tb«  piec  of  the  articlea  neecMuy 
for  hn  sulMUtence,  either  by  forcing  him  to  par* 
chase  in  dearer  inarkctg,  or  by  loading  them  with 
taxes,  without,  at  the  same  time,  raisiiiL;  his  wagea 
and  di'pressing  prolils.     It  is  undoubtedly  very  dif- 
(icult  tu  say  how  much  of  the  decline  of  the  rate  of 
profit  in  thi«  country  is  to  be  ascribed  to  the  effect 
of  taxes  laid  on  the  neoessariee  of  life,  and  bov 
much  to  the  corn-laws  and  other  restrictive  regain* 
tiona,  But  tluit  tiiese  laws  must  have  a  powerful 
influence  in  this  respect  is  abundantly  clear;  for. 
In  ordinary  years,  their  effect  is  to  maintain  the  price 
of  corn  10  this  country  ot  nearly  donhle  its  elevation 
in  aiitj  ol/iiT  counln/ !     Tiihcii  also  contribute  to 
tmm  Uie  price  of  corn;  and  as  com,  though  not 
tlie  sole,  is  the  main  regulator  of  wages,  we  are 
inclined  to  think  that  it  la  to  the  combined  opoai* 
tloB  of  the  canJnv*  and  tt^ee  dwt  die  dnelbe  in 
the  rate  9t  pvefit  in  diii  omiatij  ii  dUefly  to  be 
ascribed. 

The  taxes  on  tea,  sugar,  soap,  candles,  and  beer, 
are  those  which,  wiili  the  exception  of  tithes,  fall 
lieaviest  on  necessaries,  and  consequently  exercise 
the  greatest  influence  on  profits.  We  think  we  are 
entitled  to  condode,  from  the  preceding  investwa* 
tiona,  that  «  veiy  conaidenble  reduction  mightoe- 
mtde  in  tlie  amotmt  of  the  dutiee  ifltethg  ihciD, 
without  occasioning  any  decrease,  and  even  with  a 
positive  increase,  of  rercnuc.  At  oil  events,  it  is 
c  ear  that  the  public  interests  imperiously  require 
that  «very  practical  effort  should  be  made  to  lighten 
the  pressure  on  the  national  resources,  and  to  check 
the  efflux  of  capital  to  other  countries,  by  adding  to 
the  productive  power*  of  industry,  or,  in  other  words, 
by  increeting  tne  rate  of  profiu  And  this  will  be 
nott  eftottuilly  done  by  making  every  pomlUe  de« 
duction  from  the  laxc?  nf^rcting  ncceesariea,  and  by 
ceasing  to  bolster  o;i  .ml  i  rotcct  any  single  ^eciea 
ofiodintfy     -I'l:  l'>.|>'.'::li  i)f  the  rest. 

Tables  illustrative  of  the  progress  of  the  public  re- 
vctiuc  of  Great  Britain  have  been  given  m  Postle- 
thwaite'sand  Sir  John  Sinclair's  Hi-Uotia  of  the  Re- 
venue,  Chalmers's  Comvarative  Estimate,  Dr  CoU 
quhoun's  Treatise  on  the  Wealth  and  Retowcei  <^ 
lie  Britui  Empire,  and  a  varie^  of  other  publican 
tiona.  We  subjoin  a  copy  of  the  PUrHlnenury  pe- 
per  (No.  157,  Sessi-'n  lti2'2).  which  gives  an  ao- 
couni  of  the  giuss  and  net  aggregate  revenue  of 
the  united  kingdom  for  the  year  cndinj;  5th  of  Janu- 
ary 1822,  at  the  same  time  that  it  exhibits  the 
amount  of  each  separate  branch  of  revenue  in  Eng- 
land, Scotland,  and  IreUnd,  and  the  expences  ef  its 
ooUeotioii.  (■> 


•  Art.  PowiJCAl.  EcOMOMY  in  this  Supidemcnt,  Part  ill.  Sect.  5. 
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A  Rtturn  of  the  Grou  mti  N«t  Amoimt  «f<A«  Revenue  cfihe  UnUed  Kingdom,  in  the  gear  endktg  the  Sti  Jtuiuary  I  StS,  /«r 
Elt^nd  and  Wale*,  Seatbmd Mi IrAids  dietingttukmg  each  Country,  a»d  etrnting  the  Ammnt  tj' tkt  Ckargu  of  '^anage^ 
imiUt  mtd  tU  Rat€  per  eeiU,  m  tikt  Gm$  wd  m  Ute  liti  Bee^  MM^er  «ttk  diltiiia  Head 
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T^ELEGMAPH,  eo  named  from  two  Greek  »ords, 
Hkbi,  end  or  dittancc,  and  /^w.  to  write,  i»  a  ma- 
chine so  constructed  as  to  enable  two  persons  to  con« 
ven»  iritfa  mtA  othar  at  •  diattnoe,  either  by  tea- 
tsBcvi,  wonb,  or  lelten,  aeoordlng  to  a  convention 
preriously  agreed  a|>on  by  the  parties.  Such  a  mode 
of  communicating  ideas  beyond  ihc  reach  of  hearing 
it  not,  however,  confined  to  any  particular  nuu  liine  ; 
the  fingers  of  the  human  hand  arc  quite  suflicicnt,  m 
every  young  boarding-school  lady  knows,  for  the  pur- 
poae ;  and,  wben  so  applied,  may  be  called  a  Tclc- 
frajpil*  Thus  aJao,  the  signal  nags  used  on  board 
Mp»  to  coinimminte  wiSi  eacli  «thcr»  bv  nalww 
tbem  represent  letten  or  nimbers,  or  both,  eoniti> 
tutc  a  2'f '  :  ' :  /  ;  us  may  also  the  sending  up  of  fcky- 
rodkel«,  blut-iigiits,  iLc  kuspensioD  of  lanterns,  the 
makiDg  of  fires  on  beacooa,  high  hills,  &c.  becoilM- 
(iernd  at  Telegraphic  communications. 

In  imitation  of  the  French,  however,  we  have  al- 
meet  iodiacrifliioaiely  adopted  the  use  of  the  word 
StmafAtn  fbr  the  Telegraph,  which  h  perhape  of 
more  extensive  application,  being  derived  from 
a  ti^n,  and  fii^u,  to  bear ;  and  may,  consequently,  be 
applied  universally  to  whatever  means  ir.ay  be  umhI 
to  communicate  intelligence  by  or  bignals. 

Thu.s  tlie  firing  of  guns  a  certain  number  i)f  times, 
at  certain  intervals, — tbe  notes  of  a  trumpet,  bugle, 
I^vndi  liorD»  or  other  wind  tmtrunent,— tlw  ttrwes 
00  a  dninii— way  be  used  to  canrar  infonnatioo  to 
a  linrited  osteot.  Tbe  troop*  and  marine*  which 
landed  on  the  coast  of  America  in  the  last  war,  when 
scouring  liie  woods  in  detached  parties,  were  regu- 
lated by  the  notei  of  the  bugle,  which  were  so  clear- 
If  uodeniood,  that  aq  false  movemeota  were  ever 

-voii,  VI.  ram  ». 


made.  The  immenec  number  nf  barges  and  boat* 
which  crowd  the  Imperial  Canal  of  China  are  direct- 
ed in  their  movements,  both  by  night  and  day,  by 
the  aoinid  of  tiugmig.  Tbe  Indians  of  America  coa« 
vey  fnteltigeBCemNDhill  to  hill,  by  throwing  out  their 
arms  with  or  without  staves  in  tliem ;  by  spreadiog 
their  cloaks,  liolding  up  skins,  &c. ;  and  even  the  sa- 
vage Hottentot*,  caJietl  Hosjeii-niuns,  the  lowest  pro- 
bably in  the  scale  of  human  brings,  communicate 
with  each  other  by  arranging  Aw  on  the  lUeB  of  the 
hills  in  certain  position;. 

It  is  rather  surprising  that  an  art  so  simple  a*  that 
of  cQOfefing  idea*  by  means  ofsigiMdi.aoireO  nodeib 
atood  in  remote  uitiquity,  and  praetlied  even  bj  sa> 
vages,  should  have  mode  such  Utile  progress  in  fla 
improvement,  that  it  may  be  said  to  have  remained 
in  its  original  rude  state  nearly  down  to  our  own  time«, 
when  it  haa  almost  at  once  been  brought  to  that  state 
of  perfection,  of  which  it  appears  to  be  capable. 

One  of  the  arguments  usually  adopted  to  prove 
that  the  art  of  conveying  intelligence  by  signals  waa 
known  in  tbe  very  early  ages  of  Greece,  is  deduced 
(Vom  the  opening  the  Agamemnon  of  yEschylos, 
"  licre  the  man  on  the  watch-tower,  at  the  top  of  the 
palace,  announces  tlie  fire-stpnals  having  communi- 
cated the  full  of  Troy,  lon^  before  any  of  the  CirM'kn 
had  returned  from  the  siege ;  and  Clytemnestra 
aflerwards  rclatea  tbe  atatiani  j  bat  this  event  of  die 
burning  of  Trof ,  toppoaed  thu*  to  have  been  koowD 
in  Greece  loon  amr  it  happened,  prove*  ootfahtg 
more  than  that  the  use  of  signals  was  known  to  the 
poet  who  wrote  eight  or  nine  hundred  years  aAer  the 
event.  Mention,  however,  is  made  by  Jeremiah 
(Ch.  vi.  v.  1),  who  was  at  least  200  years  before 
4  » 
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TiUgnyli,  iEachylus,  of  "  setting  up  •  dgs  of  fin  in  Bctb-hac- 
'"^S"^  eerem ;"  and  mch  signals  twolUBdladrftobflll* 


prophets,  as  noticcii  of  the  approach  ofaa 

Theearliest  decisive  proof  of  telegraphic  commiint- 
cations,  except  llio«e  by  tirt-s  (rj^iuai),  being  in  use 
among  the  Greeks,  is  tbund  in  tlie  meiliods  describ- 
ed by  PoIybiuB.  (See  Ency.  Brit-  uniii  r  word  Tele- 
QUATB.)  The  Romans  had  their  vtxillani,  and  used 
ttgt  and  other  contrivances  for  regulating  the  move- 
meals  of  their  armiaai  and  tbajr  had  boUow  tubes 
eoMtmeted  in  the  walla  of  thair  cttiea,  by  which 
they  could  connirinicLi'.e  with  the  several  porta  or 
worlcis  by  >oui'.J.  as  i»  done  in  our  times  in  some 
manufactories  by  means  uf  pipes  or  trumpit?. 
Wherever  the  Romans  pitched  ttieir  camp,  an  ele- 
vated IpOt  was  Selected  for  thesignal  station,  to  convey 
inteOiniioe  to  the  foraging  parties  or  detachments, 
Intt  Um  nowhere  stated  to  what  extent  this  was  car. 
risd.  Vegetiuaatludcstosomcthinglikeabeaminthe 
air,  on  the  same  principle  perhaps  at  oar  SeraaphorBi 
In  modern  limes,  Kirehei,  wlio  h.id  more  learning 
and  lew  «enge  than  any  man  of  inh  duy,  and  who  haa 
written  on  almost  every  subject,  giveB  an  idea  of 
telegraphic  communicatioo ;  and  so  does  the  inge- 
nious Murquia  of  Worcester*  in  bb  Ctiuury  (if  In. 
vtutioms  but  ao  vaguo  as  to  coBToy  no  notion  of  the 
meine  h«  was  to  employ,  except  the  me  of  t«hmr% 
for  the  "  ditcourae'*  to  bo  held,  ia  stated  to  be  "  as  far 
as  eye  can  discover  black  from  while."  He  aUo 
throws  utit  a  hint  for  a  ni^ht  tclegrni)!),  by  which  the 
liame  may  be  done,  "  thouj^li  m  dark  pitch  ig 
black."  But  almost  every  modern  iiivontion  is  sup- 
pODcd  to  exist  in  tlic  mjaterioua  "  scantlings"  df  the 
.Marquis  ot  Worcester. 

The  firat  tel^raph  on  record  in  modern  timce, 
applicable  to  universal  purposes,  i«  tliat  of  Dr  Hooke, 
described  in  the  PhUoiOphical  Trantaclions  of  the 
year  i()8>.  He  minutely  details  the  mode  in  which 
the  stations  should  be  selected,  their  height  and  in- 
termediate ground,  so  that  the  refraction  of  the  air 
may  nut  dittturb  the  clear  appearance  of  the  object ; 
the  telescopes  to  be  used ;  the  characters  to  represent 
dM  alphabet,  which,  he  says,  may  1m  varied  ten  lhott« 
and  maft,  and  "  none  but  the  two  tttrenfl  oorre* 
spondents  shall  be  able  to  discover  the  information 

conveyed  :"  and  so  convinced  is  he  cf  the  practirni 
efficiency  of  his  tele prapli,  as  to  leave  no  doubt  on  his 
luind,  "  that  llii:  same  eliaratter  may  be  seen  at  Paris 
w  ithin  a  minute  atter  it  hath  been  exposed  in  London." 
His  method  consisted  in  exposing  in  succession  as 
many  diflcreot  shaped  figures  or  signs,  at  least,  as  the 
alphabet  consisia  M  letters.  If  used  in  the  daytiroe, 
tiMnr  mi^t  be  squares,  eireki^  tnancles,  &c.  madoof 
deds;  n  at  night,  torches  or  other  fights  dixposed  In 
a  certain  order.  These  characters  or  signs  were  to 
be  brought  forth  from  behind  a  screen  on  rods,  as 
they  might  be  wanted,  and  exposed  to  view.  The 


Ait  the  screen,  and  |_j  one  of 
the  a^gns  eibibitad,  will  con- 
vvy  an  Men  of  Dr  Hooke's 
telegraph.  „ 

Monsieur  Amantons,  of 
the  Royal  .Academy  of  Paris, 
made  an  experiment  to  convey  iotelligeDoej  which 


fFTT  --.--ir  .-r  ^*5r7^ 



1 

was  highly  approved  of  bj  the  other  mi 
several  persons  of  diatanellen  belonging  to  tlie  Court. 
By  the  description  given  of  the  machine,  it  seems  to 
have  differed  very  littJe  from  that  of  Hooke  already 

publlBlied  in  tlie  I'hilosopliical  Trantaclions  ;  the  «ig- 
naJii  being  either  large  letters  of  the  alphabet,  or  fi- 
gures of  various  shapes  to  represent  them ;  the  latter 
being  the  more  valuable,  as,  by  a  change  of  iccy,  the 
nature  of  the  communication  might  be  kept  a 


from  llioae  actually  emBhi|«d  m  making  the  i  ^ 
It  haa  been  supposed  that  electricity  might  £e  the 

means  of  conveying'  inti?Ilii.'Lnce,  by  passing  given 
numbers  of  spark<i  tlirou^'h  an  ir;.uliiteil  wire  in  jifivcn 
spaces  of  lime.  A  gt'rulemun  ol'  the  name  of  iio- 
nalds  has  written  a  small  treatise  on  the  subject;  and 
several  persons  on  the  Continent  and  in  England  have 
made  experiments  on  Galvanic  or  Voltaic  tcl^raphs, 
by  passing  the  stream  at  tiie  two  OOieidtiee  or  sta> 
tioos  through  phials  of  water ;  but  there  is  reason  to 
think  that,  ingenious  as  the  experiments  are,  they 
are  not  likely  evt  r  to  become  practically  useful. 

Necessity  is  taid  to  be  the  mother  of  invention; 
she  is  also  frequently  the  foster-mother,  who  calls 
forth  into  action,  and  displays  the  utility  of|  inventions 
abandoned  by  their  natural  parent.  Both  Hooke's 
invention  and  Amantona'  modification  vera  pnhliihod 
nil  over  Europe,  the  former  as  early  oa  1684:  ytt 
they  were  not  practically  applied  to  any  useful  pur- 
pose till  the  ycitr  1794,  when  Citizen  fiarrere,  in  a 
report  made  to  the  Convention,  ascribed  dM  iBVO^ 
tion  then  in  use  to  Citizen  Chappe. 

Chappc's  telegraph  consists  of  a  beam  of  wood, 
moveable  on  a  pivot  at  the  summit  of  an  upright 
post;  at  eadt  w  the  extremitiM  of  ihia  ban  ii 
a  owveaMe  am,  aa  ia  iho  Smxt,  ^ 
The  diflbrent  positions  in  vntA  T*"T""f 
both  the  beam  and  Its  two  arms  III 
may  be  placed  at  angles  of  4-.^°  Ill 
give  to  this  telegraph  considerable  I 
powers ;  but  it  is  a  too  cutnplicated 
machine  not  to  be  liable  to  i 
misukes,  unlesa  worked  by  loof  < 
perienced  operators. 

In  the  year  1784,  MrLovdl  Edgeworlh  produced 
his  plan  of  a  numerical  telegraph, claiming,  at  the  &am« 
tlnu',  the  merit  of  having  invented  a  mode  of  distant 
coniniuniciition  far  back  as  17G7,  by  employing  a 
common  »indii)ill,  and  arranging  (he  various  poli* 
tions  nf  its  arms  and  sails  so  as  to  represent  0  CCtUlo 
number  nf  signals  arranged  in  numerical  order. 

Mr  Edgewotth's  telepaph  consisted  of  four  wedges 
or  cones,  moveable  onToar  upright  posts,  as  under, 
which,  by  their  different  po- 
sitions, might  be  used  either 
numeriealq^or  a]phabatieal> 


In  the  year  1795,  when 


im 


the  advantages  had  been  made  evident  whteh  Ibn 
French  derived  from  M.  Cbappe's  telegraph,  tho  h»> 
ventive  Acuities  of  our  countrymen  were  called  inte 
acttoo.  Among  other  proposals,  the  Rev.  J.  Gamble 
produced  two  plans  of  a  telegraph ;  the  one  con- 
sisting of  five  boards,  one  above  the  other,  which. 


by  opening  and  shutting,' 


ly,  or  Rceoriling  to  all 


.  the  combinations  of  which  they  were  capable,  gave 
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a  certain  number  of  di-itinct  signals,  re- 
prcsi  ii'iiij;  riilitr  numbers  or  leder*,  as 
iniglu  be  di'cmcd  nio«t  fxpt'dieiit.  The 
arratigemcnt  of  the  shutters  was  as  in 
thw  figure.  The  other  plan  wa<  that  of 
ftp«bMaH<ifWood,turniDg  on  the  summit 
«r  •  piMl,  10  n  to  fenn  five  nidii  oT  a 
— - — *-  at  aqoal  aoglet  of  48^  with 


Among  other  projects  about  this  time  was  that  of 
dividing  a  large  circle  into  twenty-t'uur  parts,  to  rc- 
prcMOt  the  letters  of  the  alphabet,  round  which  a 
■BOveaUe  radiui  waa  to  tratrane  i  then,  by  placing 
correapoodiaf  dif  iaiBna,  by  mcain  of  wiraa,  belore  the 
object-glan  oTAe  teleacope,  the  coincideiioe  of  the 
two  radii  would  mniV  o'lt  the  letter  meant  to  be  de- 
signated. Of  linn  kind,  a  plan  by  Mr  Garnet  ap- 
proached nearest  to  eiiicienc}' ;  but,  at  boM*  OOnM 
Otkly  be  applied  to  very  »bort  distances. 

Id  the  same  year  (1795),  Lord  George  Murray 
pmented  bia  plan  of  a  aix-ihutter  telegraph  to  the 
Adotiralty,  which  was  the  ooe  adopted  and  aaadeiiae 
of  dniiag  the  whole  war,  and  until  the  voir  1816, 
when  it  waa  changed  for  a  simplified  sanaphore, 
which  «'il1  be  noticed  hereafter.  The  annescdfiigara 
repreaenu  ibat  of  Lord  George  Murray. 


m 

M 

1  <l 

nil 
g 

Oo  the  same  principle  ns  the  radiated  telegraph  of 
MrGonUo^but  difiereiitly  ai  ranged,  the  French,  on 
the  commeneanant  of  the  secood  war  io  1  SOS,  erected 
signal-potu  along  the  ooaa^  to  wbieb  tbej  gaw  dM 
name  nf  Semaphores,  being  two  or  three  beams  ef 
wiioil  on  the  same  post,  but  turning  on  different  pivota. 

In  1807,  Captain  (now  Colonel)  Pasley  published 
his  Pobff^anmatic  lelepraph,  which  differed  only 
from  the  Ftanch  Semaphore  in  havir.i;  ttvo  beams 
turning  on  one  pivot  on  thebamc  post,  and  multiply- 
ing  the  aunber  of  posts ;  wliich  he  afterwards  (in 
1810)  changed  ao  fiv  aa  to  place  three  sett  of  beoma 
or  anns,  tiro  in  each  aot,  oo  one  Doat,  and  tbui  ap* 
praadriog  still  nearer  to  the  Frencb  Senwpboi** 

Firtt  Polygrammatie  Td^pn^ 


Stcmi 


In  the  year  1816,  Sir  Home  Popbaro,  who  had 
already  introduced  a  new  code  of  sigaala  inUl  the 
navy,  which  was  admitted  on  all  handa  as  a  great  Iai> 
provement  on  the  aU  ajraiom,  both  as  n^rding  the 
annber,  ilio  wiwigeiiNBV  and  the  dhape  of  the  flags, 
BOir  turned  hit  tttention  to  Che  land  Semaphore,  and 
proposed  one  on  a  construction  of  t!ir  same  nature 
with  those  of  M.  Cliappc  and  ColDiitl  I'asley,  but 
n'.Lit:li  aiaiplifietl.  It  was,  in  fact,  rotliing  more  than 
two  moveable  arms  on  separate  pivots  on  the  same 
mast,  a*  under. 

Tbb  machine,  on  account  of 
itt  simplicity,  had  obviously  the 
advantage  over  all  others  that 
bod  been  proposed  ;  and  being 
found  of  sufficuiit  jiowcr  and 
efEciency  for  a:l  reijuired  pur- 
pose*, it  was  adopted  liy  the  Ad- 
miralty, instead  nt  the  shutter 
telegraph,  which  had  been  in  we 
■inoe  the  year  1793. 

Colonel  Pasley,  however.  In 
19S8,  still  farther  simplified  this 
useful  machine,  at  the  expence 
of  Kucrlfieing  a  fnmll  portion  of  its  powers,  by  making 
the  two  arms  revolve  on  the  same  pivot,  as  under,  to 
which  he  bii  given  the  name  of  the  "IMveml  Tdn- 
grafrii." 


The  last,  bat  by  fiar  the  most  peraevering  and  vo- 
laminoua  writer  on  telegraphs,  is  Lieut^Ckilooel  Mac* 
donaU,  who,  in  1806,  pobiiabed  what  he  deeoM  in- 
pravementa  in  the  system  oftelqpefMc  ooBBMiniMp 
tlons.  both  as  Uiey  regard  the  machrae  itad^  and  ^ 
dictionary  to  be  used  with  it.  He  not  only  givea  the 
preference,  but  is  so  much  attached,  to  the  shutter 
machine,  that  he  is  quite  indiiznaiu  at  its  being  sup- 
planted by  the  Semaphore ;  and  »o  far  from  being  sa- 
tisfied vriib  the  powertof  which  a six-diutter  telegraph 
ia  capaUib  ho  flw  tlf^  hit  to  no  Iom  than  mr- 
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Tdegrapii.  iecH  different  boards,  as  under,  by  which  he  cwuialy 
gOiaa  power  et»ough,  bat  M '  '  ~ 

nwon  and  perplexity. 


5r 


A(  die  of  tel^ph#U  chiefly  contnad  to  pub* 
lie  purposes,  and  more  opedally  toeonw^  ipst^y  ^ 
formation  respecting  naval  ana  miMoury  tmiiaiairta 

and  operations,  the  machine  to  be  adopted,  and  the 
system  of  working  it,  ounht  to  possess  power— 
certainty — tim])ltctli/—celeriti/—.it^^^  sccrecj/.  The 
power  of  the  machine,  or  the  number  ot  distinct 
OMidiiDBtioos  of  itt  mOTCaUe  parU,  should  be  equal 
to  tho  conveyance  of  ovny  pMiibI*  order  or  mibr- 
iQatioD,  either  by  numbera,  rapretenting  the  letten 
of  the  alphabet,  or  words,  or  sentences.  To  oaWN 
certaintif,  the  moveable  parts  or  signs  rfraoM  Imm 
wtll  anil  cli  ai  ly  dt  finctl,  mi  wlmlly  within  the  field  of 
the  telescope,  and  so  completely  removed  from  all 
ambiguity,  as  not  to  be  liable  to  the  mi'-tiikiii]^'  of  one 
aigow  for  another  ;  hence,  the  advantage  of  the  simpli- 
dtoof  the  macbineb  And  aa  one  of  the  nain  uses  of  the 
tflMgnph  ja  to  eonvey  initnieiionB  or  inulligcnce 
in  a  tpeedier  way  than  the  intenwdiate  disunce  can 
be  travf  lied  over,  it  Is  evident,  tbatcebittjr  b  an  ini> 
portant  i|uali!y  of  iflegraphic  communication.  It  it 
equally  obvious  thnt,  if  buch  instructions  or  intelli- 
gence could  not  be  conveyed  in  lecrecy  from  him 
who  sent  it,  to  him  who  was  to  receive  it,  such 
a  systen^  would  be  highly  defective  and  objection- 
able. 

HfftTtug  these  observatUMii  io  mind,  we  iball  not 
bavenvdi  difficulty  in  detemfailiv  on  the  neriu  of 

the  eeverni  telegraphic  machioct  above  meotioaed. 

The  choice,  indeed,  appears  to  lie  between  the  six- 
bbuttcr  telegraph,  so  long  used  at  the  Admiralty,  to 
GOfmnunicate  with  the  several  ports, — the  Semaphore 
of  Sfar  Home  Popham,  which  huperscJed  it,  and  is 
ntnr  In  me,  anil  the  Universal  Telegraph  of  Colonel 
Pedey.  C<dooel  Ifaodoeald,  who  conctivcB  the 
ihntter  Idegnph  aa  the  Mrfecttoa  of  the  art,  boldly 


maerta,  that  **  the  Semaphore  ann  of  proper  < 

gjnns  is  not  to  bo  seen  in  clear  weatnCr  10  Well  as 
the  coinnion  sized  huariU,  and  in  cloudy  weather  by 
no  means  so  well  ;"  anii  c.ni-.riiuently  that,  "  (or  this 
climate,  the  boarded  telcgruph  is,  in  all  respects, 
■ore  advantageous."  This  would  be  important  if 
oanact;  but  it  is  evident,  that  the  Colonel  is  not  aware 
of  the  dieoamion  which  took  place  oo  tliit  very  im- 
portant part  of  the  subjectt  on  the  fint  adoption  of  enveloped  io  mist  or  fog,  that  the  particular  boards, 
'      ■  •  -  •       •-»--•-       J       -1        -«  or  thrown  open,  could  not  be  distinguished 


I  win  it  be  viriUeb  Bet  the  aalare  of  ear  b»  t%i^ 
mosphere,  eveo  io  its  meet  tfansparent  atate,  is  such'' 

as  to  render  any  cakuiatlon,  grounded  on  tiiis  prio* 
ciple,  cxtrLtiu'ly  crruncoua;  OM  in  general  its  density 
so  obstructs,  and  its  refracting  powers  cause  such 
confusion  in,  the  rays  issuing  from  those  surfacea 
which  are  not  placed  sufficiently  distant  to  be  dia> 
tinct,  that  their  image  falling  upon  the  retina  ia  fro* 
qnaatly  ao  ill  defined,  aa  to  Mnidcr  it  dilHnte  to  d» 
tennine  ettlier  their  flgare  or  poaltlon ;  for  whid^ 
reasons,  that  nhich  I  sliail  term  insulation,  is  gene- 
rally a  quality  more  reuuisite  to  give  diuinetum 
to  an  objeec,  thee  m^gelMidi  ef  wpetieial  diiMB. 
aiona." 

This  is  unquestionably  true ;  but  Mr  Gamble  ik- 
loatratea  his  poaition  thua:  "  An  example  of  tUa 
distinctness  ariaing  from  insulatioa  eMBOt  be  more 

readily  obtained  than  by  talting  a  page  of  printed 
paper,  and  fixing;  the  eye  on  some  parlicular  letter 
(a.^  I)  ;  then  retiring  from  it,  the  letter  will  be  10 
confused  with  the  surrounding  ones,  as  not  to  hf 
easily  dittinguished :  but  if  the  same  letter  (1)  be 
printed  on  a  plain  sheet  of  paper,  standing  by  itself 
^or  wnJblcd)^  the  fl{ye  will  then  not  only  discern  it  at 
•  mdb  greaiar  diMttioe^  but  the  Imi^e  Ming  atngle 
and  uneneunAarod  vpaa  die  tetlne,  we  thall  be  able 
to  determine  iriwtber  it  be  inclined  to  the  right  or  to 
the  left,  or  whether  it  be  placed  horizontally  on  the 
paper." 

The  shutter  tel^raph  is  the  printed  page,  and  the 
arm  of  the  aeoMphore  la  the  letter  (I)  eo  a  ptala  ifaett 

of  paper. 

Bat  actual  experiment  has  completely  pfoted  the 
fidlaqr  of  Cokmel  MacdonakTa  atsertion,  and  the 
jttctiee  of  Mr  Gamble'a  theory.   Every  officer  aerv> 

ing  on  the  line  of  telegraphs  haa  stated,  that  at  all 
times,  and  more  cfpecially  in  cloudy  weather,  the 
arms  of  the  --.LniLipSiore  are  seen  much  better  thao 
the  boards  of  the  telegraph  ever  were.  Lieutenant 
Pace,  who  for  many  years  superintended  the  Admi. 
ralty  sUtion,  declared  that  eo  the  firat  day  aflMr  the 
West  Square  semaphore  waa  erected,  he  eodd 
deeriy  distinguith  the  poaitioaa  of  the  arms  tcii^ovt 
a  ieleseope,  and  accurately  take  down  any  signals 
that  could  be  made,  which  he  had  never  been  able 
to  do  under  any  circumstance  whatever  with  the 
shutter  tclepraph.  He  also  stated  that  he  had  fre» 
quently  an  open  communication  with  the  scrosphora 
at  West  Square,  whilst  St  Paul's  was  capt  by  a  filg, 
which  was  at  all  timea  oonaidered  by  him  ana  hii  ee* 
tbtantaatlMcoiidiHifeahiBlhat  the  boerded  tde> 
graph  eodd  not  be  worked.  But  in  order  to  set  the 
matter  entifety  at  rest,  the  shutter  telegraph  on  Non- 
head, near  Ncwcross,  wa-i  left  vtiindlriL;  on  the  sauj<'  hill 
¥»ith  the  new  sctiiaphore,  in  ortitr  to  try  their  com- 
parative distinciness,  for  a  wlio.'e  winter.  There, 
suit  was,  that  the  semaphore  was  frequent^ distlnci* 
ly. visible  wlien  the  boarded  telegraph  was  ao 


the  boarded  telegraph ;  had  he  read  the 
deciaivc  observations  of  .MrGamble,  hewouldWtMely 
have  ventured  upon  such  an  assertion. 

"  It  is  a  theorem  in  optics,"  says  Mr  Gamble, 
"  that  the  apparent  magnitude  of  an  object  varies 
nearly  in  the  inverse  ratio  of  its  distance.  Hence,  it 
toBon,  that  the  laigcr  ki  dimanrions,  te  the  greater 


and  it  appeared  by  a  journal  kept  by  this  officer, 
that  in  the  cour»e  of  tlie  \i  inter,  the  days  on  which 
the  semaphore  was  visible  i  xcecded  those  on  which 
the  shutters  could  be  seen  by  fully  one-third.  If, 
then,  this  bo  the  caae  with  a  tin-hearded  telegraph, 
how  much  aoce  ot[|ectiniwble  nait  aae  of  twaie 
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•yjc^^*^^  tbuttctT  be,  whicb  most  necesianl^  be  placed  vo    ot  change*  need  not  of  coonc  exceed  tLat  of  the  al- Tdwi>> 


near  to  each  other  as  to  make  it  at  all  timeB  a  matter 
«f  diffeoltj  to  diaomi  at  oao«  haiv  mmej,  aiui  iriiidt 
oftbcM,  vn  cImwI,  an4  wbkHk  open  t  Ewm  in  the 
4s>«liutter  talegnph,  one  board  baa  frequently 
licen  mtttaken  for  tne  otlier:  for  it  may  be  remark* 
ed,  that  such  a  ma>!i  of  limber  as  it  required  for  • 
ahuttAf  lelejjra])b  is  Hcldom  free  from  haze. 

It  will  probably  Ik,'  urged,  that  llie  arnis  of  the 
acmaphore,  having  to  describe  a  larger  circle,  muat 
be  tiower  in  their  openliom:  but  tbia  imacHod 
Am  man  ia  id  amply  compenaated  hj  lb*  CMC  and 
cntamljr  of  reading  off  the  tignab  to  nnder  any 
»uch  objection  of  little  or  no  weight :  it  may  make  the 
dliference  of  one  $econd  in  each  aignal,  whUat  the  ma- 
chinery by  which  the  semaphore  is  worked  is  as 
simple  and  m  little  liable  to  be  out  of  order  a.s  tiint 
of  the  boarded  telegraph. 

Tho  aix>shutter  telegraph,  it  ia  true,  has  greater 
tban  the  two-armed  semaphore,  and  much 
r  fibnttbonnivanslaBiiwiilMm  orColoml  Flm- 
ri  tint  ti  to  say,  the  mmbw  of  cooibnialioiui  of 
fpbich  it  is  c.ipnble  of  making  without  using  the  Wop- 
"ipnal  (or  signal  whicb  rsC|)jiratfs  one  word,  <ir  one 
•a-iitcurr,  from  unother),  is  much  prenter  th.m  in 
either  ot  the  other  two;  but  aU  ot  theiu  have  suC- 
flcictit  powers,  and  a  sufficient  number  of 
tions,  to  convey  witb  Aoili^  and  dispatch  any  < 
municatioB  whatmfw,  ana  in  any  ]an|;uage,  dtbcr 
by  latMn,  vomfa^  or  sentences.  Their  nespectlTe 
f  ba  aean  1^  th«  foUowing  taUea  «>f  their 


SfivM^Mlter  rdS^ivpi. 


Kfcafpyl, 

■Signi- 

No. of  Signal, 

Signi. 

No.of  SigiuJ. 

fica- 

or of  Shuilrrf 

or  of  ShuUurn 

(icft- 

tion. 

doted. 

tion. 

doted. 

lion. 

1 

A 

]'2S 

9 

1235 

8 

Z 

124 

6 

1  '-'bii 

S 

X 

125 

5 

I2t^ 

4 

W 

K'6 

4 

1246 

5 

B 

134 

0 

JS56 

6 

F 

IS6 

1 

1 1 :-, 

18 

L 

136 

i 

1346 

IS 

O 

145 

6 

1356" 

u 

V 

146 

S 

1456 

i» 

U 

IS6 

8 

2345 

16 

H 

23* 

O 

2346 

«S 

Qu 

235 

C 

23.56 

2* 

H 

2»6 

D  1 

s  }-.;i(i 

25 

T 

245 

E 

26 

S 

246 

Y 

ISS45 

9* 

P 

256 

12S46 

95 

N 

S45 

12856 

96 

I 

546 

IS456 

45 

0 

3S6 

13456 

46 

K 

456 

23426 

56 

M 

121(4 

12S456 

laaUp— 6S  tegmitr  anddistinctsignaU;  which  may 
bemadocMSisetMilisely  in  any  order, without  rer|uiring 
any  i/o/J-signul,  when  nfjpiied  t<)  spc'liing.  The  letters 
of  the  alphabet  op[M>H.ile  to  the  sifjnals,  and  the  num- 
|)er>^  111  n  1  •  1 !  i,tiiRybechanged  in  every  possible  way. 

W'hm  spelling    intended  to  be  lued,  the  number 


phabet ;  the  rest,  as  in  the  table,  nay  be  applied 
numbcn;  and  what  still  ranainaiDay  bemada  to 
repreaeat«MMbtbat«i«nwttoaaumNily  in  vaa;  Ut 

Sot  instance,  admiral,  atpimH,  ihip  qflhe  linc,frisate, 
^minid,  *aileU,  harbour,  &c.  in  the  navy ;  or,  if  aai- 
litoi7,^«ra^  ngniMii^,  Mn^ 


AdmMiljf  Semaphore  now  in  ute. 


No-  ot  Siizn*i- 

Stgiu* 
£»• 

No.  of  SignaJ 

IK*- 

by  1  «m(  2 

by  1  ind  8 

fi  ca- 

Anas* 

timi. 

Ara>«. 

tion- 

Armi. 

tion. 

1 

Kj 

♦3 

Y 

« 

2 

16 

H 

44 

Y 

3 

3 

•2. 

I 

45 

Z 

4 

4 

2i 

K 

46 

5 

5 

23 

L 

51 

6 

6 

24 

M 

52 

1 

A 

'Jj 

N 

53 

S 

H 

26 

? 

54 

9 

(• 

31 

55 

* 

D 

32 

Qu 

<6 

5 

E 

33 

R 

61 

6 

F 

34 

62 

n 

7 

35 

T 

GS 

12 

H 

36 

U 

(H 

13 

9 

41 

V 

Ci5 

14 

0 

42 

66  J 

In  all — 48  separate  nnd  distinct  »i|riiaj$  ;  being  the 
whole  which  the  two  anna  are  capable  of  makii^  aa 
under ;  in  which  Aft  two  amaaclaany  e]tMliit«a(m 
black  linea)  tepreseaent 
die  number  16  or  H,  ae- 
coi'diiig  to  the  ta1i!e  or 
icy,  as  above  arranged. 

We  have  here,  in  ad- 
dition to  the  alphabet 
and  the  tnnnera]  digits, 
13  atgna  over,appIi(^le 
to  the  names  of  stationa* 
preparative,  finUli,  atlip- 
signaU,  &c 


Colonel  PmIc>/'i  UniverMj  Ttlf^raph. 


No.  of 

Significa- 

tiOD. 

No.  of 
SignaU. 

SigTiiflca- 
don. 

No.  of 
Sifnali. 

Signlfica. 
tioB. 

1 

A 

15 

L 

36 

V 

2 

B 

16 

M 

37 

w 

S 

C 

17 

N 

N 

4 

D 

23 

() 

•k; 

V 

5 

E 

24 

P 

47 

z 

6 

F 

25 

Qu 

56 

7 

G 

26 

U 

37 

12 

H 

27 

S 

67 

13 

I 

84 

T 

14 

K 

35 

U 
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In  &11 — 28  separate  mddi«tinctsi^Tuil»i  containing 
a  sufficient  number  fiur  exprraMing  the  letters  of  tbe 
■Iphabet,  and,  eonw^iiently.  for  apeiling  any  met* 
Mg« ;  but  not  a  aufficinit  number  left  to  express  tfaa 
numern]  di^^it^  by  »ini;lc  sign».  The  tignal.  No.  4, 
is  be»ull•^.  as  Colonel  Pdslt-y  is  aware,  liable  to  he 
inist.iktii,  it  Ix  ini;  a  mere  elonpatinn  of  the  maat, 
which,  at  a  grent  diiitancc,  and  uwiug  lu  Uie  refrac- 
tlTC  pov  IT  of  the  ntmuspbere,  will  always  be  ambi- 

Goua  when  exhibited  aa  a  single  signal.  But  Co- 
ld IVidfijr  Iwi  added  a  abort  arm  which  he  calb 
an  iadienfer*  »  below  at  A  \  and  whicfa,  whco  aide 
moTcable,  ntore  than  compenaaice  Ibr  thia  dofteU 

ItwaswithadifTfreitt  view, 
liowever,  that  he  added 
tliis  indiciUor.  It  was  su^< 
Mated  to  him  hy  a  Captain  m 
we  nny*  who  bad  experien- 
Md  the  greatest  inconveni' 
enoe,  Jn  using  Sir  Home 
Pepfaan's  diip  Semaphore^ 
(Vom  tbe  ngbal  tuen  con> 
foiMuling  the  positions  nfthp 
aruid  when  seen  in  rexcr^c. 
We  apprehinii  no  eNpcrienrcd  sisrn.il 
poaaibly  make  any  mi«take  in  merely  chanj^ing  the 

hand  for  tbe  Mt 
'  The  retpcctire  powers  of  the  three  telegraphs,  in 
making  singlei,  or,  what  may  be  called,  primary  sig- 
nals, an^  M  appean  irom  the  tables,  62,  42,  and 
'28.  In  making  /mo  changes,  with  a  stop  between 
tlii  iii  (t?iat  i*,  f/.fTt  signals)  to  repre^t'nt  a  word  or 
i«iiUiui',  ihtir  powirs  will  be  .is  .)S44,  17C4, 
aiulTSl'.  Ill  tnakiii!;  ihrct  iliaiij^'i's  i  <)r,  with  the 
atop,  yottr  signal*),  as  !i3«,32«— 74,088— 21,952. 
Now,  as  the  t<;legraphic  dictionary  of  Sir  Home 
Fopbun,  which  baa  been,  and  atiU  t^,  used  in  the 
navy,  doce  not  exceed  18,000'  words  and  senteiwet, 
•and  has  never  been  found  deficient  in  any  of  ;^^  di- 
visions of  subjects,  it  is  evident  that  even' tin.  lowest 
power  of  the  three  is  more  than  suflicicnt  tor  all  ii^e- 
t\ii  jiurposcii ;  and  that  those  ccmipiler^,  »Jio  havt; 
awcUeil  out  their  tekj^rapLiir  dictionaries  to  upwards 
of  1 00,000  (one  menti<me<i  by  Colonel  Pasley  has 
extended  his  labours  to  140.000),  have  made  them 
nearly  useless,  by  the  difficult  uod  kaa  eC  time^  to 
finding  the  required  phrase  or  sentence.  We 
have  actually  seen  in  one  teli  grapliic  dictionarv  1  2f) 
pages,  of  .9  columns  in  eaeli  paj;e,  and  60  senleneis 
in  eacli  cohnnit,  containing:;  ujiward.s  of  20,000  sen- 
tences (jiUiut  oite-tlnrd  of  the  number  of  words  in 
.Johnson's  Dictionary),  and  each  of  these  sentences 
bMrinning  with  the  iieraoaal  pronoun  HE ;  SO  pages 
witti  IFj  &r.  Compind  witn  the  uae  of  soc^  a  inc. 
tknary,  spellinf  the  sentenoes  ia  ioBnitely  preferable 
aa  to  certainty,  and  in  many  cases  as  to  celerity. 
Indeed,  we  should  say  that  tlie  abbre^  i.ited  nature 
of  communications  made  by  telegraph  rtiulcrs  i,pt4- 
linc  by  lar  the  nio-,t  Llegi'hlc  nuKle.  In  clear  wea- 
ther, tiie  rapidity  ol  working  single  signals,  the 
short  compass  within  whitli  any  message  may  be 
oondenaed,  tbe  imponsibdity  of  committing  any  mis. 
take  that  onnot  be  immediately  rectified,  mem  than 
compeniatet  finr  the  differenoe  of  a  few  minutes, 
whieh  the  me  of  avitencaa  nay  prob^ly  save,  in 
doodywihggy  weather,^  Jatler  metlwd will al- 


ways  be  liable  to  mistake.    If  experience  may  be  Tci«gr»p» 
assumed  as  a  guide,  the  practice  at  the  AdailW^*    ^  ^  ^  ' 
of  spelling  all  aanlaBBei  for  the  last  thirty  jmt% 
nnist  dedde  in  ftrour  of  that  aytten. 

[n  niaklii/r  use  of  tlie  alphabetical  table,  much 
lime  may  be  sjin  e<l,  by  coiulensing  the  meaaage  into 
the  briefest  form  jxissible,  lenv  ing  out  of  the  senten- 
ces such  words  as  may  luit  alter  the  aenee,  and  ge- 
nerally tbe  vowels  of  words.  For  instance,  "  Order 
the  Agamemnon  out  of  harbour,  and  direct  her  tofnf 
ceed  to  Spithead."  To  convey  this  meaai^  alphabe> 
tically,  it  would  be  qjuile  enough  to  Mj, "  Agmcaui 
toStMied."  If  from  SfMetahtoiaritmr,  "Agmcnm 
nto  lirbr."  In  spelliti^r.  too,  it  is  very  desirabie,  c*- 
peciallv  in  our  foffKV  climate,  that  the  intelligence 
to  be  convcytni  should  be  eonipre^setl  a»  much  as 
possible  itito  the  early  part  of  ilie  uicasage.  By  not 
cdMerving  this  ruh;,*  curious  mistake  is  said  to  liave 
been  made  in  the  comae  of  the  Feniuaular  war.  Tbe 
Admiial  at  Plyniouthendeafoaicd  to  send  up  a  mes- 
aage,  bnt  a  fog  coming  on,  port  of  it  only  on  that 
day  riracbed  London.  It  began  thus:  *'  Wellington 
defeated" — and  the  rest  was  stoppetl  by  llie  fog -• 
the  anxiitv  lor  the  remainder  luuy  readily  be  cuik*  , 
ceivid;  it  came,  however,  complete  towards  the 
evening, and  conveyed  the  intelligence,  that  "Wel- 
lington defeated  the  French,"  &c.  Had  the  mes- 
lui^  been  thns  framed,  "  French  defeatetl  at,"  im. 
(tbe  word  WdltnglOB  being  quite  superfluous),  the 
anxiety  for  the  particulars  would  liave  been  uf  a  veiy 
different  kind.  Much,  therefore,  depends,  as  far  a* 
celerity  and  e<  rtainiy  is  concerned,  on  the  construc- 
tion of  the  SLutente  containing  the  intelligence  to  hm 
conveyed. 

The  methods  suggested  for  making  use  of  telegra- 
filie  eommunicatious  by  night  have  not  been  less  na- 
marena  than  those  ibr  tlie  dw,  though  on  land  thcrt 
are  very  few  oceaaione  on  wlieh  di^y  can  be  of  the 

least  p'l^M'ble  use.  A  regiment  might  perliapa  be 
ordered  to  iiHive,  at  a  moment's  notice,  in  order  to 
reach  a  iiarticular  jioint  at  a  given  time  ;  oi  .  .->  u 
extreme  case,  the  enemy  *  Heet  might  lie  seen  to- 
wards tlic  close  of  tlie  day  in  a  particular  quarter, 
which  would  make  it  desirable  to  have  the  intelli- 
gtnce  oenveycd  in  various  directions ;  but  no  navd 
HMvement  could  take  ]daoa  during  the  night  «t  aigr 
of  the  imrts.  So  IMle  dseftd,  indeed,  does  a  night 
tele^rrajih.  for  the  imvy,  appear  to  have  been  consi- 
dered, that,  u  iih  Jill  the  facility  of  applying  lamps 
the  shutfer  telegraph  nt  the  Admiralty,  no  attempt 
was  ever  made  fur  carrying  such  a  purpose  into 
execution.  Colonel  Pasley's  description  of  the  ap- 
plicaUoo  of  his  Utuvemd  Telegraph  to  night  signals 
will  snflSce  to  show  one  method  (as  good  as  any  OSm 
perhaps)  of  adopting  the  machine  to  thia  piiipoaei 

"  For  night  signals,  one  ^ 
lantern,  cailed   the  centre         Si         ^  m 
light,  i!i  fixed  Uj  llie  top  of        ^  " 
the  post;  and  one  lantern 
(I)  as  an  indicator  is  fixe<l 
to  a  light  crane  or  derrick, 
attacfaedUithc  poit^l^night 
only,  as  under. 

These 'lanterns  are  sta- 
tionary, and  appear  on  the 

ssmeleveL  Two  other  Ian* 
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T«legTaph  terns  arc  svi<ijx;niktl  to  the  endl  of       Wttls,  upon 

It  fixing  w  hieh  a  coupie  of  wfj)»hU  Vf^  wded  to  coun- 
TiMiiwt.  tLTpoi.-,i-  tliLin.  Each  of  ii-  '  '  >  ;irins  hy  ,lj,y,  .ukI 
eadi  of  the  two  movcabie  lij^ht*!  by  »igl>t,  u  capable 
of  exhibiting  the  seveti  posiiioiis,  beside  pfisition 
O  pointiM  vertically  dowowards.  The  indicator 
•ervet  to mitingatsh  the  low  numbers  I. 'J,  3,  from 
the  high  numbers  7,  6^  5.  in  wbalever  direction  the 
telej^aph  may  be  viewetl." 

1  In  ij  e  i)f  ti'lftrraphic  communication,  import- 
ant as  It  nay  b«  mx  land,  ia  tar  more  so  in  tbt-  ina- 
nagctneut  of  a  flt-et  at  aea.  On  the  unfortunate  re- 
mit of  Admiral  Keppcl's  engagement,  Dr  Beatson,  in 
hit M'woirt, thus  expreMes  himself: — "  Thedcfecta  or 


to  be  the  tr  a*  and  sole  ttuw  of  t3i«  tOMearriage  wbu 

(]iVH|)|>«iiitccl  t!ie  rtM<ionable  hopes  of  Britain  on  this 
critical  «ii<l  wcifility  occasion  ;  we  nmy  be  justified 
in  obscrviiijr,  that  if  an  admiral  citiimt  cotiiiiiinHl  all 
tbe,acGe«iary  movements  of  bis  ships  by  signal  on 
dw'llqr  fif  baldly  he  is  not  upon  •  fiwdng  with  an 
mmy  who  poMWtei  thotiiwnt^ ;  and  even  with 
better  dtipa  and  better  meo,  and  more  erpericnoed 
comman<lcr<-,  hr  may  br  foiled  in  his  expectations  of 
victory,  if  not  defeated,  from  his  wont  of  tiic  means  to 
direct  aad  to  paffUbgrm  the  iiaoeHaiy  evdutiaaa  of  bit' 
fleet." 

In  tile  Fighting  and  Sailing  Inslniciiont  of  the 
Uukeof  York  (aflerwards  James  11.),  a  certain  num- 
bm  of  aiguala  are  established  fi>r  certain  movemenu 
and  nammvres  of  the  fleet,  each  flag  or  flags  having 
dieir  retpectire  objects.  The  rArt  da  Armfei  Nv- 
wi/m  of  le  P.  riloatf,  piiblishf  1  ut  oris  in  1G<»T, 
oootains  something  itke  a  system  of  sigualtt,  but  ao 
awkwortl  and  clumsy,  as  to  be  of  a  very  limited  use. 
Indeed,  the  best  signals  made  use  of,  down  to  the 
American  war.oould  onlybftceiiaideNdaaespedienU; 
the  iimicfiM  sIm  hftviqgiM 
thougb  Dt  HattlM,  D»  h 
ttian,  bad  long  befbra  tuggetted  it. 


TEN 

In  1798  a  new  signal-book  was  iii.^\ie<\  hy  tljc  Ad- 
miralty. conUining  about  1(»0  .'•eiUeiicca,  i'or  which 
flags  were  npproprmtcd  imniL.  ii  al'y,  expressive  of 
certain  operatiuuii  ul"  «  Meet,  which  were  suAiciently 
useful  as  far  as  these  sentences  went ;  but  when  it 
beoBuw  neoeaary  to  issue  any  order  not  to  be  tbund 
MBong  thcDB,  the  oooununicMieo  waa  obliged  to  be 
made  by  boata  and  *'aboat  from  each  ship"  was 
ordered.  The  state  oF Che  weather  did  not  always 
render  this  pr.n  ticalilc  ;  and  w  hen  it  w.i-.,  men's  lives 
were  fretpiciitlv  expired  to  immment  risk.  To  re- 
medy this  inconvenience.  Sir  Home  I'uphain  printed 
at  Calcutta  a  numerical  code  of  naval  signals,  which 
mt  reprinted  in  Engfauid  in  1803.  He  afterwardi 
cuended  the  code  very  cuniidenbly,  which,  by  a 
reeomniendation  of  a  connittee  of  naval  officers,  ha» 
been  .idnpte<!,  .nid  is  now  in  general  n^e  in  tin-  navy. 
'I  he  only  objci  Llon  to  this  code,  wliicJi  more  or  lea* 
applies  to  all  that  have  sub.sKpn'iuly  been  proposed, 
is  the  great  number  of  riaj,'s,  A  c.  required  for  making 
numencal  aignaU  to  tiu'  extent  as  laid  down  in  the 
code  in  queation;  and  which  ounaiate  of  nine  fl^ga, 
fivie  eonwttes,  Ave  triangles,  and  live  pendanta. 
With  auch  a  number,  it  is  next  to  ini|ii>-.sible  to 
make  out,  in  calm  weather,  the  fignw  and  the  ro- 
i' I  ; '  of  the  flags;  and  e(pially  so  ^^  hen  ni  sitiialioM!< 
where,  tilough  expanded  by  tlie  uuul,  they  present 
only  an  edge  to  the  eye  of  the  observer  when  die  dis- 
Unce  ia  not  too  great,  so  aa  to  aiok  the  IwU  of  the 
ship  behind  die  curvature  of  the  earth.  The  aem»> 
pfaore  or  eea  tokgfiph  of  Sir  Home  Popham  comes 
in  aid  of,  and  indeed  erttirelyretnuves,  those  difficul- 
ties. It  con?ist>  of  two  posts,  with  a  nio\fal)k'  arm 
to  each  (wt't;  tlie  article  jMavv^,  and  may  be  re- 
moved to  any  part  of  the  deck  ;  but  we  are  not  sure, 
simple  aa  it  is,  that  the  Universal  Telegraph  of  Co* 
lonel  Baalcy,  consiHting  of  one  poat  and  two  anna, 
might  not  hie  adopted  with  advantage  as  a  sea  tele- 
graph.  The  ftrnier  exhibiu  eighi,  the  latter  seven 

(«•), 
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TBNNAMT  (SKiTwaoit),  •  diatiogaiahed  Che. 
mist,  bom  at  Sajky,  in  Y«»lihil«,  90th  November 
1761  :  waa  the  only  child  of  the  Rev.  Cnlvtrt  Ten- 
nant,  yoimger  sonof  a  res)>eetHbte  family  in  Wcnslcv 
Dale,  near  RidunoiKl,  and  vicar  of  Selby ;  his  mo- 
ther was  Maty  DaioMy  dav^gfatar  «f  u'mtgMa  of 
tliat  town. 

Hii  father  had  been  •  ftUow  of  St  John's  College, 
Ganlnidge,  and  began  to  touch  hia  aon  Gndt  WMi 
be  waa  only  five  yearn  old.   He  had  the  nnrfbrtiine 

to  lose  him  four  years  after  ;  and  lieforr  he  grew 
up,  his  mother  also,  while  he  was  ridin;;  with  lier, 
waa  thrown  froni  her  horse  and  killed  i>:\  the  -pot. 
He  was  sent,  alter  his  father's  death,  to  difterent 
•chools,  at  ScettoD,  Tadcaster,  and  Ueverley ;  in 
theae  he  wa*  Kaaaemband  aa  a  boy  retired  in  hia 
nanoera,  and  amnewfaat  mdancfaoly,  and  indolent 
with  rcsjM'ct  to  puerile  nmusementf.  He  karneil 
but  bltle  at  school,  and  may  Im?  considered  as  in 
great  measure  selt^-educated  ;  havini;  hevn  fond,  al- 
moat  aa  a  child,  of  reading  books  of  science,  and  of 
'    hhnadfwigi  little  aoMrioMiilawliicli  he 


found  deacribed  in  4cm;  and  while  he  was  at 

Hcliool  at  Tadcaater»  he  took  great  delight  in  attend- 
in<^  a  course  of  Walker's  lectures  on  experimental 
philosophy  whiil>  w<to  given  there.  At  Beverley 
he  was  under  ilie  care  of  Dr  (i.  Crort,  who  luul 
made  himself  known  to  the  puliiie  hy  some  contro- 
versial writit^s;  here  he  never  entered  much  into 
the  puraoita  of  his  oontnmporariea,  but  profited  by 
a  good  libieiy  behmgiog  to  the  achool ;  and  amoi^ 
oner  bodba  which  he  lead  with  avidity  waa  Sir 
Isaac  Newton's  'f realise  on  Optics. 

He  had  entertained  a  great  dc*ire  to  complete  his 
eheni:c;Ll  >tud!c.s  under  the  immediate  in^ttruction  of 
Ut  Priestley,  who  waa  then  enjoying  deserved  re- 
putation for  bis  recent  experimental  discoveries; 
but  Dr  Prieattegr'a  ocoipatiena  did  net  permit  him  to 
uiidertAedietMofditecting1naedne«tfam,h0wev«r 
ai,'reeable  it  niiphthave  been  to  him  to  have  as»isted 
such  a  ))iipil.  la  Uieuieantinie  he  had  not  neglectotl 
his  ehir-Nics,  but  had  acquired  a  sufiieient  knowledge 
of  the  learned  langoages  to  appreciate  with  correct 
tMto  the  bcMitiBa  of  the  great  wiitin  of  anliqiii^. 
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Notwhhtfanding  hit  admiration  for  Dr  PrteiUey,  he 
WH  an  tmr\j  canvert  to  the  antipbkgiilie  theofT  of 
chemistry ;  whidi,  with  «ll  te  «wat»  iww  iM  « 
material  step  in  the  KlTiinotRWnt  of  tdcOMt 

In  ITyi  Ik-  wriit  to  Eillnburffh,  with  the  view  of 
(jualifv  ini;  liimsc'.l' for  ihc  profpggiewi  of  physic,  and 
he  had  t!ic  :'ilvniit,iL'C  of  nUrn<lillff  Dr  Hlack's  lec- 
ture*, wliicli  were  tiu  ii  in  ^reat  reputation.  In  Oc- 
tober ITS  J,  lie  L-ntercil  as  a  pensioner  of  Chrirt'a 
College,  Cambridge,  where  he  became  intimately  iie- 
qtndnted  with  die  late  Profeaaor  Harwood,  whu  Imd 
lieen  fimt  a  surgeon  in  India^  but  haviiw  loat,  bjr 
the  misconduct  of  an  agent,  the  tatttme  tfiitt  be  bw 
t!i(Tp  acquired,  submitted  cht-i  rfulU  to  the  toil  «f 
recommencinff  hi«  career  ni  a  ]>tiysici4»ii,  though 
already  |>ast  the  middle  a^'t  :  his  talents  for  con  ver- 
nation were  such  ait  were  extremely  likely  to  capti- 
vate a  young  man  ot  mij-i  rif.r  discernment ;  and  he 
fimed  a  frimdahip  witn  Tennant  which  continued 
mrintETniptcd  throufhoia  their  Uvea. 

At  Cambridge  he  studied  n  little  of  tbe  nutheua- 
tics,  in  the  works  of  Newton,  but  much  more  of 
ehemislry  and  botany:  he  already  began  to  rxrrcise 
his  inventive  powers  in  an  attiMiijil  cccnioiiiize  the 
cansumptioii  cl  fufl  in  distilUtiori,  which  not 
make  public  until  20  years  alter,  thoufrh  he  men- 
tione<l  it  at  the  time  to  some  of  his  frieiuls.  I  le  alao 
occupied  himtalf  incessantly  in  genend,  and  etp^ 
dally  in  political  reading,  tliough  he  was  linr  from 
having  the  air  of  a  stiulent :  but  his  rooms  were 
always  in  confusion  from  the  mixture  of  lieieroge- 
neous  matcrj.ils  0:a{  "crc  .•iciunml^'ti-d  in  ihiiii. 
His  residence  ot  C«mbridge  wan  perhaps  tlie  liaji- 
piest  time  of  his  life;  his  aplrita  unwcarietl,  his 
health  unbroken,  his  fcehng^  acntc,  and  his  con- 
Venation  briniant,  though  simple  and  unaffected. 

In  die  (aaaiBer  af  1784  he  paid  a  visit  to  Den- 
mark, to  Sweden,  and  to  Seheele,  whoae  acqnunt- 
ancc  extremely  delighted  him,  arid  most  of  all  from 
the  sini|>li(nty  of  the  apparatus  llut  he  etaployed  in 
his  rewarehes.  A  year  or  two  afterwards  he  \v(  nt 
to  France,  and  being  taken  ill  at  Paris,  he  was 
Joiiu'd  thi  rc  by  his  fViend  Harwood,  with  whom  he 
returned  through  HoUand  and  tbe  Netherlaods ;  at 
the  time  that  the  bigotted  people  of  the  Low  Coun- 
tries were  in  tnwmctiaii^  Mtinat  a  philoaophieal 
despot  ,  wliilc  Hollamlremainra  free  and  prosperoua. 

Ke  wn"-  particularly  Ultimate  svith  Dr  Milner,  the 
Master  of  (Queen's  C "ollrge,  niul  was  recommendetl 
by  his  si[rtiaturc,  topethcr  witli  thosf  of  \Viirin^, 
Alaakelyne,  .lebb,  and  Watson,  «•  a  Fellow  of  the 
Bojal  Society,  into  which  lie  was  admitted  in  Ja- 
rniarf  1 785*  He  removedj  logetlMr  with  his.  fHend 
Harweed,  in  Dvcinber  17iM^  Aem  GhifaA  CoU^ 
to  Emmannel,  and  in  1788  he  took  a  degiee  of  &. 
chdbr  of  Physic. 

In  1791  I'e  communicated  to  the  Royal  So<  i«  ty 
his  very  interest  in  i;  discovery  of  a  mode  of  obtain- 
ing carbon  from  the  c-trljonic  acid.  Having  observ- 
ed that  cliarcoal  did  not  deccnnpoM;  the  phosphate  of 
Ifane,  he  tonduded  that  phosphoraa  ought  to  decom- 
poie  tbe  earbonate  of  lime,  and  the  xenik  folly  Ju- 
tUied  fait  manner  of  reaMmitiif. 

He  paid  a  third  visit  to  the  Continent  •n  i  "n'?,  in- 
tending to  go  on  through  trance  into  Italy,  and  wc- 
l 
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rive<l  at  Paris  not  loBg  befive  the  1 0th  of  August ;  bill 
he  saw  some  iadicailiflliaef  an  impending  cunvuJsioa, ' 
and  wai  fotrtanalt  enoo^  to  qwi  Pane  on  tbe  Mib 
He  vMtad  Gflibaii  at  Laaiann^  aad  waaawb  ok 

tere&ted  in  the  sagacity  that  this  eminent  writer  dis- 
played in  his  conversation.  He  went  on  to  Rums 
and  Florence,  where  he  was  fully  impressed  with  all 
the  admiration  that  he  luul  been  taught  to  anticipate 
for  the  treasure*  of  ancient  and  modan  art  poaaeatMl 
by  thoac  cities  ;  and  in  his  return  throogh  Qtammf, 
he  was  greatly  amusetl  by  the  HUUUieef  Imoaledge 
and  eradnliQr  that  he  obi»ied  aaaoof  the  studieao 
of  Aat  eoontiy.  At  Fane  be  ftmnd  every  thing  en- 
veloped in  j;loom  and  overwhelmed  with  terror,  in 
17!*'l;  hiH  I'ricnd  I.amctherie  wa-M  alarnic<l  by  the 
visit  whicli  he  paid  him,  bii:  \u-  !i;ul  the  int<^ 
grity 
con 


..^   J —  ,  —  ---- 

rity  to  preserve  for  him  entire  mmte  proper^  of 

onsidaidde  mdiuv  with  wUdk  he  had  antewiBd 


Upon  hie  arriml  bi  Leaden,  Mr  Tennant  tadk 
duinben  in  the  Temple,  and  was  in  tbe  habit  of  lifu 
ing  mneh  with  some  <^  his  early  acquaintance,  who 

had  adopted  the  law  as  tlteir  profession  ;  to  his  own 
he  in  pri'at  measure  indifferent,  tieiilier  seek- 
ivg  to  practise  it.  nor  lieing  well  calculated  to  suc- 
ceed greatly  in  it  with  the  public,  thougti  be  stwhad 
it  with  attention,  and  took  nains  to  make  Unadf 
master  of  its  biatorr  and  ita  pUloaaplijr,  baby  apaN 
dcuhw  aADlier  of  ajdmham,  when  oonaidered  fai  t«> 
latlon  to  the  age  in  which  he  lived-  He  took  his 
degree  of  Doctor  of  Physic  in  1796,  and  in  the  ^aioe 
year  lit  <:avL-  the  Koyal  Society  a  paper  on  thequan- 
tilv  of  carbonic  acul  atfordwi  by  the  diamond,  which 
he  measured  by  heating  it  with  nitre,  and  obtainiiw 
a  precipitate  by  tlte  addiliuu  of  muriate  of  lime ;  and 
he  found  that  the  diamond  afforded  no  'more  catbo> 
nic  add  than  an  eqnal  wc%fat  of  ehaiOBal.  A  aub- 
se<]uent  ewnnnniiflatien  <nnitainad  0m  insiilt  «f  his 
observations  on  the  aelion  of  hasMd  aili*  on  gtU 

an<l  ])latiiia. 

The  lo\e  of  travelling  appeared  to  be  hii  pr»-<lo. 
minont  pa««ion  ;  he  studied  in  his  traveh,  not  only 
the  natural  and  political  history  of  tlu-  countries  that 
he  saw,  but  also  their  languages,  and  the  philosopiij 
of  their  etymologies.  lie  observedj  too,  the  pecB> 
liartties  «f  (heii  afcknltiwe;  ant^  in  1797,  he  deter- 
mined, after  Tinting  an  agtlenltonl  friend  in  Lin- 
coln-^hire,  to  de\  oti  his  attention  to  [irin  tiratl  farm- 
ing as  a  serious  pursuit.  He  purchased  some  ailot- 
inenla  of  unenclosed  land  in  that  nei^dilxiurhooil,  but 
he  left  the  management  of  tliera  chietly  to  his  friend, 
and  made  afterwards  considerable  additions  to  the 
property  by  fimher  pofdieses.  In  1798  «r  179ft 
Ae  bought  a  tract  «t  newlj  endeead  land  on  the 
Mendip  hills,  near  Chadder,  where  he  built  a  house, 
and  resided  for  some  months  every  summer  Uirough 
the  remainder  of  hn  life.  These  speculations,  though 
tlleir  result.s  M  ere  at  first  doubtful,  yet  succeeded  rc- 
markablv  well  on  ilie  whole ;  more  especially  con- 
sidering the  benefit  that  his  health  derived  iVom  the 
tra\  clling  and  til*  siswlaa  ttat  tliey  rendered  neoaa> 

S:  bat  tbsj  oeon|iied  too  mndiof  bia  attentisn^ 
of  that  time  which  m^bt  haeo  ban  amplojnd 

sn  much  uii  rt  :r,  the  advantageof tilO-pnUie^  tndto 
his  own  uiumote  satisfaction. 
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Tmnnnt.      In  1799  he  gave  the  Roy«l  Soci*^  a  paper  on  the 
•^•^sT^  ntagnrKian  limestone,  ordo\omite>  'f^'l^'ch  he  considers 
as  rather  a  combination  than  an  accidental  mixture  ; 
and  the  fomi.i  «f  the  cryatals,  u  they  have  been  de- 
termined by  Ir.tcr  obsenreit,  together  witli  the  laws 
of  definite  proportUMM,  lum  teoded  to  eontimi  thia 
eatijcctnre:  he  fbaml  Wat  gnSa  wiO  KUicely  germi- 
nate, nnd  soon  perishes,  when  sown  in  the  m  uiral 
mrljonnte  of  ma«f"t"-''ia-    I"  1802  he  publi«heil  his 
jiapcr  on  emery,  which  he  showe<l  to  be  a  sub-tnnt  c 
■mikr  to  the  conin«lnni  or  ntkmantiae  apar  of  Ciii- 
IM,  and  not  nn  ore  of  iron,  i^i  had  bCMl  OOBMnonly 
mppoaed.   In  th*  nM^th  of  July  be  wo  making 
•onie  experifRctrt*  on  erode  pJatina,  when  he  diaoo- 
rcrcd  ill  it  n  s!ri;Tiil;ir  dark  powder,  wln'ch  was  left 
uiv.li<sol',-i'(l  by  the  nitromui-i  itio  .-iciii,  and  which 
w:;--  :<]^n  nb-crvri!  tlic  next  \ cir  by  Messrs  Dcscotiis 
and  Vaucpielin.    In  ISOI  Nlr  I'eiu^ant  showed  tiiat 
the  powder  contiini'  l  two  r.c.v  uietals,  wliich  he 
-named  Iridium  end  Oimiumj  and  be  received  the 
Coplefan  medal  from  the  Royal  Society  in  Novem' 
hrr,  ns  ?.n  ncknowledpiiicnt  of  the  merit  of  hia  Tai- 
rioui  chtinical  discoveries.     Fn  1S05  and  I8O6  he 
paid  two  siicceMtve  visits  to  Ireland,  by  way  of 
Scotland,  one  of  them  in  company  with  Browne  the 
traveller,  for  whom  lie  had  a  bigh  esteem,  and  to 
whom  he  suggested  the  observation  of  tl»e  tempera- 
ture of  boiling  water  as  a  mode  of  determining  the 
heights  of  monntauis;  a  method,  Iwwevcr,  which  had 
been  long  before  recommended  by  Achard  and 
others. 

He  became  latterly  more  foiul  of  general  society 
than  he  had  lieen  in  his  earlier  years,  and  he  uwd  to 
receive  miscellaneous  pnrtieaat  hia  diambers,  and  to 
■how  them  prints,  and  minmlaj  and  novaltieaof 
rioua  kinda.  In-1818  be  waa  pemiadcd  to  oonvtrt 
tfieae  mixed  exhibition*  into  a  more  regular  ooune 
of  lecttire?,  princ'pnlly  upon  mineralogy,  criiculat«'il 
Ospecirilly  lor  the  lathes  of  !iis  acquailltsuci.',  and 
which  hin^lily  ilelighteil  all  his  audience :  "  Their  at- 
tention was  perpetually  kept  alive  by  the  spirit  and 
variety  with  which  every  topic  was  discuased,  by 
HMCdotca  and  quotationi  hafipily  introduced^  by  tlm 
omanwRtt  ofa  peiwerfbl  hut  dwatiaed  iiwginwttep, 
and,  above  all,  by  a  peculiar  vein  of  pleasantry,  at 
once  original  and  delicate,  with  which  he  could  ani- 
mate nntl  eiuljrllish  the  mo'it  iinproTiiising  subjects;" 
— a  circuniiitaace  which,  though  not  of  much  imme- 
diate importance  to  the  public,  yet  probably  led  him 
li»  more  readily  to  accept  the  Professorship  at  Cam- 
bridge, and  would  thus,  if  he  had  survived  longer, 
iMnw  greatly  extended  the  anbare  of  hie  utility. 

He  ddivered,  in  1 819,  a  lecture  on  mineralogy  to 

the  Geological  Society,  atul  f,'ave  iheiii  ako  an  ac- 
count of  his  analysis  ot'  a  volcanic  substance  from 
th<'  I.i|>;iri  Islumls  contaiiiin;;  t!ie  boracif  acid,  wliich 
bo^  since  been  examined  on  tiiespot  by  l)r  Holland. 
In  the  month  of  May  lie  was  elected  I'ruibiUMjr  of 
Chamiatry  in  the  Unireraity  of  Cambridge^  all  op- 

K'tfan  having  been  withdrawn  before  the  election. 
'  followirc;  sprinpr  he  gave  his  flrKt  anrl  last  course 
of  lectures  tliertv    Ilis  introductory  lecture  still  tx- 
hbi  in  manuscript,  and  is  saiil  to  contain  a  masterly 
sketch  of  the  biatory  of  the  acieoce.   lie  conuaum- 
VOb.  Tf.  PAKg  II. 
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cated  to  the  Royal  Society,  in  1814,  a  p9;>er  cn  ivn  i  - 
the  easiest  mode  of  procuring  potassium,  und  alio- 
ther  oti  t.'ie  economy  of  heat  in  distillation,  pro|>0»< 
ing  to  htiU  a  second  boiler  by  the  condenaation  of 
the  steam  of  the  first.   In  the  spring  and  aammer  of 
tiji*  year  he  waa  occupied  in  searching  for  the  ori- 
gin of  iodine,  and 'he  aneoeeded  in  detectin:;  this  sub- 
stance in  sea-water,  hy  tlie  tr-t  of  ua  tarnisbinj;  iIh- 
surface  of  leaf  silver.    One  ol  tiie  last  services,  that 
he  renilered  the  Royal  Society,  was  in  the  capacity 
of  a  member  of  a  committee  whicli  was  forme<l  ill 
onler  to  inveiiUgste,  at  the  request  of  tile  govern- 
ment, tlip  degree  of  danger  tliat  aajght  attend  tlie 
general  introduction  of  gas  lijjhts  into  the  metropo- 
lis; he  undertook,  together  -vvitli  hi.^  frien;!       W  ul- 
laston,  to  make  some  experinu-nts  upon  tiic  inf!  un- 
mation  of  the         and  tliey  discovered  eo:ijuiniiy 
the  very  inipm  uwt  fad,  ttwt  the  gas  contained  in  a 
small  tube  will  not  communicate  the  flame:  a  fact 
which,  in  tlte  hands  of  Sir  Humphry  Davy*  baa  been 
rcnilereii  productive  of  consequeneca ao itnportant  to 
the  public  aafe^j  although  Sir  Humjliry  having 
been  abroad  at  the  time  of  this  investin;aiioii,  u;id 
the  report  of  the  eoraniif.ee  not  h  u  ing  been  tlirii 
published,  he  liad  to  rediscover  tliis  truth,  and 
many  more,  in  hja  nuNt  fatgenions  and  aucoattfid  re-> 
searches. 

It  waa  early  in  the  month  of  Septemberthat  Mr  Teo- 
nantwentfor  the  laattime  to  Fnnce*  being  jmp^tient 
to  ebaarve  the  diangea  that  an  eventful  interval  of 

twenty  years  had  produced  in  that  In'^ihly  tnteie-t- 
ing  country.  Ik-  was  fr,catly  deli-hted  with  Lyons 
and  Marseilles,  ami,  returning,' to  Pari « in  November, 
he  lingered  there  till  I  ebrnary  1S15;  on  the  ISt.'i 
of  that  month  he  arrive<l  at  Calais ;  the  LOiJi  he  Vvent 
to  Boulogne  with  Baron  Bulow,  in  order  to  embark 
there:  th«r  did  embark  on  the  ssd.  but  were  forced 
back  by  tlie  wind,  and  nu-r.nt  to  try  again  in  t'le 
evening;  in  the  meantime,  tliey  took  horses  autl 
wwitto  sec  Uonaparte's  PiUar,abouta league  ofi*,  nr.d 
going  o(i"  the  rood  on  their  return,  to  look  at  a  small 
fort,  of  w  liich  tlie  drawbridge  wanted  a  bolt,  they 
were  both  thrown,  with  tbair  horae^  into  the  ditch. 
Dulow  was  only  stunned,  but  Tannant'aakvU  waa  ao 
nvarely  fractured,  that  he  died  an  hour  after. 

Hia  papers  publijhed  in  the  Philoiophical  Trant- 
aclionK  were  eight  in  number.  1.  On  the  Dccoit^ 
poiiiiijn  £)/  I-'ijrd  Air,  1791,  p.  i82.  2.  On  the  Xa- 
lure  of  the  Duviio'id,  17.97.  p.  123.  3.  Oh  the  Action 
of  Nitre  upon  VM  and  Plalina.  p.  SI9,  "4.  0»  tk» 
different  torts  of  Lime  used  in  /lgriat&W9,  17S9,  p- 
905.  6.  Oh  the  Cttmfouti<m  ^Bmery,  1803,  p.  398. 
6.  Oh  two  MetahfoitM  in  tke  Blaett  Paieder  remain' 
ingiifUrlhe  S>!-:'i,,n  uf  IValina,  iSOi,  p.  HI.  7.  Ou 
an  raiicr  /»ify,.t  if  imx'urui^  Polmnum  than  that 
which  is  now  ail.jplrJ,  ISli,  p.  578.  8.  0»  the 
Means  oj  producing  a  duuiU-  DiitiliattOH  ig  lAeMM* 
Heal,  p.  587. 

9.  The  analyaia  of  A  Vokimc  SubtUmee  eoHtainii^ 
the  Boraeie  Acid  Appeared  in  the  TraittactioHt  ^  Ikt 
GciJdgicnl  Society,  Vol.  I.  IS  11. 

Mr  Tennant  was  uU  and  sli!j;Iit  in  his  jwrson ;  his 
face  was  thin,  and  his  cotnjilexion  liglit;  he  resem^ 
bled  a  little  the  portraits  of  Locke ;  he  was  general* 
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ly  t»^lig«nt  in  hi*  dresa,  but,  on  the  whole,  agtee- 
tmt  in  Di*  •ppearance.  He  was  distinguislitHl  for 
good  avac^  for  qaickncts  of  perception,  and  for  pe- 
nalnidMi;  birtt  *>  his  fl'iend  and  biugra{>hcr  Mr 
Wbiditw  obaeriwi!»  in  tbs  ■dminibly  enernetie  tkMcli 
tliit  he  has  iHven  of  hia  dMiMter,  he  «M  atte  of 
those  who,  ii>  u-io  tlie  words  of  Dr  Johnscm,  **  with* 
ont  much  lalxmr,  liuve  obtainc<l  a  high  reputation, 
aiid  are  nuntioiieil  whh  revirence  ratlu-r  fur  the 
possession  thaii  the  extrtion  of  uncommon  abilliie-,. " 
"  His  curiosity  and  activity  were  incessant ;  lie  lind 
•  vigilance  of  obiervatian  which  suffered  nothing  to 
tocapo  hiiD«  and  was  continually  gmning  new  infor* 
nadon  from  a  variety  of  intncatinf  aeiireaa.  Bat 
although  the  knowledge  thin  acqtiirad  waa  nnsMk* 
able  fcjr  its  correctness,  ami  c-mnpU'tc  r<ir  the  pur- 
poses of  it»  possessor,  jtt  the  industry  and  perse* 
verance,  by  which  it  ought  to  liave  been  embodied 
and  made  permanent  for  the  benefit  of  others,  were 
too  crftcn  altogether  wanting.  The  ardour  and  cn- 
cmr  Mr  Teonant's  mind  co-operated  unfortunate 
lyTin  tUa  mpect,  with  his  want  of  method  and  of 
systematic  habiU  of  iqppliCBtion }  ainee  hn  WM  con- 
stantly pressing  on  to  new  diaeoveriee,  hiatead  of  ar* 
ranfrmj;  iind  bringing  to  jKTrcction  tliosc  which  he 
had  alrt-aiiy  made,  ilis  incmory  was  a  great  store- 
house of  disioverifs,  an  1  I.I  111  tor  discovery,  of  a»- 
tffrtainf4^  lactt,  protKiljk-  cunjectured,  aiul  ingenious 
of  Niaouing  relutive  to  the  various  important 


preparing  them  for  use  at  a  more  convenient  aeaaont 
But  tliat  period  rarely  arrived.  In  the  carelc?(siiLS* 
of  intellectual  wealth,  he  nej^lected  those  stores  of 
knowledge  wliit  h  he  had  Hcciiinulated,  and  surtered 
them  to  remain  useless  and  unproductive,  till  bis  at- 
tention was  recalled  |»  them,  perhaps  afln  a  loug 
courae  of  jrcara,  bjr  aonw  new  fiict  or  diaoovwj,  anno 
remark  in  ooatvanation,  or  odier  aeeidemBl  ooeniw 
rence." 

Tr^  eflTect  of  hia  peculiar  cast  of  humour  waa 

heiglittiied  by  a  perfect  gr.ivity  of  countenance,  a 
quiet  faniili.ir  manner,  and  a  chiiracteristic  simplicity 
of  language.  He  was  firmly  attatlicd  to  the  general 
principles  of  freedeut,  being  fully  convinced  "of 
their  influence  in  promoting  the  wealth  and  happi- 
neaaof  nationa;  adiieMflardtotbeaepriiicipka,  he 
oonudcred  aa  nie  ooljr  aoud  fbundation  of  we  moat 
important  bleedings  of  social  life,  and  as  the  pecidiar 
cause  of  Uiat  distinguished  superiority,  which  our 
own  country  so  happily  enjoys  ainoiig  the  nations  of 

Europe.  Phe  cheerful  activity  of  a  populous 

town,  tile  improvements  in  the  steam-engine,  the 
great  galvanic  experimenta,  and  above  all  the  novelty 
end  extent  of  the  proqNCta  afforded  by  that  re- 
volntion  in  chenucd  aoeoea  whieh  haa  iUualratad 
OUT  own  age  and  eonntiT ;  fheae  magnificent  ob- 
jects, when  presented  to  Mr  Tennant's  mind,  excited 
in  hini  the  liveliest  emotions,  and  called  tor  the  most 
animated  expressions  of  adniiratioii  ami  delight.'* 
"  He  tiiought  liiuiself  |MU>sionat«  and  irascible ;  and 
certainly  his  feelings  were  quick  ;  but  tliey  were 
tranaitory."  He  poaseaaed  a  atron^  aenae  of  lii|^ 
hoDonr,  aa  wdlaaof  du^;  and  hia  liberality  and 
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humanity  werccvniced  by  some  practical  occurt'enpet 
in  whidi  he  had  occasion  to  exerci->e  them  :  hit 
steward  i>ad  defrauded  him,  and  when  the  day  of 
redcontBig  came,  )uu)  destroyed  himself:  be  not  only 
fotgaVB  £e  dAt,  bat  provided  alao  fiar  the  widow 
andherftmUy. 

**  His  amiable  temper  and  unaffected  desire  of 
giving  pleasure,  no  less  than  bis  superior  knowledge 
and  talents,  had  rendered  him  highly  accepttble  tu 
a  numerous  and  distingui&iied  cirde  ul  6ot:t«:ty,  by 
whom  he  was  justly  valued,  and  by  whom  his  pr»> 
mature  death  was  sincerely  lamented.  But  the  real 
extent  of  his  private  \M>rth.  the  genoino  aimplicity 
md  virtanoa  mdependence  of  hia  character,  and  the 
tbieerity,  warmth,  and  eonatancy  of  Iria  fnendship, 
can  only  be  felt  and  estimated  by  those  to  wliom  he 
was  long  and  intiinately  known,  and  to  w  ltom  thti 
recollection  of  his  talents  and  virtues  must  always 
remain  a  pleasing  though  melancholy  bond  of 
union." 

[Whiahawin]  Thomaoa'a  ilaaalt,  Vd.  VI.  1815. 
p.  1,  80.  (a.  l.) 

THOMPSON  (Sta  BaajAwa.  Cooar  BUM. 
FORD),  a  wen  known  Natural  Philoaopher  and 

Political  Economist,  was  born  in  17  ^  ''.  it  n  \  i'lu^v  in 
.New  iiamptihire,  tlien  cuUcd  Kumiurd,  and  now 
Concord. 

His  father  dted  while  he  was  very  young,  and  ha 
mother  married  another  man,  who  banishe<l  him  from 
her  bouse  almoat  in  liia  infimqr  t  Im  inherited  only 
a  aaiall  {Mttmce  ft«a  aa  anck,  who  died  aoon  after 
bis  father.  A  clergyman  named  Bcnaid  abowed 
lum  great  kindness,  and  taught  him  aome  of  the 
highrr  matlieniatics  at  an  eiirly  age,  so  tliat  at  four- 
teen he  was  able  to  c.ilculate  and  delineate  an  cclipOB 
of  the  sun.  He  llad  been  intended  for  .some  com- 
mercial employment ;  but  be  prel'erreil  the  pursuit 
of  literature  in  any  form :  he  attended  the  lecturea 
of  Dr  WilliaaMb  and  afkerwarda  tbeee  of  Dr  Win- 
tbfop,  the  aatnmonier,  at  Ae  CoUeie  of"  Havard;** 
and  while  he  was  still  a  atrtpling,  he  was  extabllshed 
fn  the  temporary  occupation  of  a  village  schoolmaster ; 
hoping,  however,  for  an  early  opportunity  to  engage 
in  some  more  agreeable  uitiploynitiiit :  and  at  nine- 
teen, he  wait  fortnnate  enough  tu  obtain  the  hand  of 
Mrs  Koife,  daughter  of  Mr  Walker,  a  dergymai^ 
who  had  been  cnplaTed  with  considerable  Credit  la 
oendacting  aoow  puiuic  businesa.  For  a  year  or 
two  he  lived  retired  and  happy :  bnt  havbig  obtaii^ 
ed  a  commission  of  Major  in  the  Militia  from  the 
Governor  of  ttic  province,  together  wiili  »oine  other 
rlistiiictions,  of  a  civil  nature,  he  was  cunseijuently 
led  to  adhere  to  llie  party  of  the  lioyali&tB,  and  he 
was  soon  obliged,  by  the  success  of  tue  Independent 
forces,  tu  take  refuge  at  BotUio,  then  occupied  by 
the  English  troops.  It  waa  in  November  1773  liat 
ba  aeowtly  qaitted  hia  ieiideBca>  laavimy  his  wif<^ 
whom  he  never  aaw  again,  and  hts  Inflmt  daughter, 
who  joined  him  twenty  years  after  in  I"iir<ijif-. 

He  was  employed  to  raise  a  regiuitui  lor  the 
King''*  service  ;  but  when  Boston  wa.s  evacuated,  in 
1776,  he  was  itent  with  aome  impurUiiU  di&jMtches 
to  England.  Here  he  aoon  acquired  tile  confidence 
of  Lord  George  GermaUie,  then  Colonial  Secretary  . 
of  State,  and  was  appointed  Secretary  ef  tha  prowiDee 
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Tl—iiiiii  of  Georg!«,  though  ha  nmr  ta^^^^  tfa«  oOce: 
i^  yi^'  but  he  remained  attadied  to  **t  ^'^ptXhatM  of  the 
public  service- 
In  1777  he  commenced  hi*  c:\reer  :w  an  experi- 
UHntal  pbQoKipher,  by  employ  in);  liis  leisure  hours, 
dwriiy  ■  vilU  to  Bath,  in  making  sunn-  experiments 
OB  UlB  tliliwiol  illi  im>h  ot*  liid'eretit  liubittancea :  and 
upon  his  ictom  •»  London,  he  oommuiiicated  them 
to  Sir  Joseph  Banks,  wMi  whom  h«  (bfm«d  an  inti- 
iitate  acquaintjinfe,  wliich  he  krpt  u))  throiif;Iiout 
the  reotainder  ut' tii.H  lite.  Iii  1778  he  was  miiniiU'd 
•  Fellow  the  Roval  Society,  ami  he  made  in  that 
year  his  first  experiments  on  gunpowder.  In  order 
to  pursue  these  experiments,  be  «ant|  In  1 779j  <"i 
board  of  the  Victiwy  of  110  guns,  oommaoded  by 
hn  ft-imd  Sir  Cb«ri««  Hardy.  He  pasan)  the  whoto 

of  the  c.impaijfii  oil  hoard  of  the  i''  '  ,  and  the  re- 
aulUi  ul'  the  observations,  that  lie  tlicn  made,  fuhiinh- 
ed  the  materials  of  a  ctiapter  wbicli  he  contributed 
to  Stalkart  H  I  rcatine  on  Naval  Architecture.  He 
added  to  it  u  code  of  signals  for  the  Navy,  whieh 
vaa  uot  pobliabad.  la  1780  ha  was  appoiotwt 
Under  Secretary  of  Stelae  and  he  waa  oomtantly 
onployed,  far  some  little  time,  in  tlie  office  on  the 
business  of  the  war.  He  succeeded,  b^-  meaaii  of  his 
Amcric^Hii  friends  and  agents,  in  raising  a  regiment 
<£  cavah-y,  called  the  King's  American  Dragoons,  of 
which  he  was  appoiiited  ^eutetuuit-Coloiiel  Com- 
naadamt;  and  uua  amcMaa  iDduced  him  to  go  to 
Ameriea  to  aerTe  whfa  it.  At  Charleatown  lie  waa 
entrusted  with  the  command  of  the  remains  of  the 
cavalry  of  the  British  army  ; — he  speedily  restore tl 
the  discipline  of  the  corps,  and  gained  its  confidence 
and  attachment :  he  often  led  it  on  against  the  eDemy, 
and  frequently  with  considerable  success.  XfeptVH 
oeeded,  ia  1782,  to  New  York,  where  ha  Matimcd 
4ie  cemmand  of  hie  own  regimeot,  having  iwetTcd 
die  colours  from  the  hand  of  Prince  William  Henry, 
now  Duke  of  Clarence.  In  the  autumn,  General 
Clinton  was  succeeded  by  Sir  Guy  Carlton,  whose 
friendship  and  coutidence  he  speetlily  obtained:  his 
regiment  was  recruited  from  the  fragments  of  several 
omrat  Bod  lie  waa  eent  for  the  winter  to  Hunting 
don  in  Long  laiand.  Hewaadioaen,  lo  178S,  to 
oonduct  the  defence  of  Jamaica,  wbidi  was  Aen 
threatened  by  the  enemy:  but  the  general  peace 
euperseded  the  necessity  of  the  intended  expeditiou. 

After  his  return  to  England,  lie  mode  gt«at  efforts 
in  the  cauiie  of  the  loyalist  officers,  and  he  was  suc- 
cessful in  persuading  the  Ministry  to  make  a  proper 
provision  for  them :  he  waa  himself  made  a  full 
Colonel,  upon  the  raoMMMndation  of  CkMCal  Carl* 
ton.  only  two  yeara  lAnr  his  appointment  as  Lied^ 
teaant'Colonel.  He  had  aciimr,  ■:[  ,1  ,tni;!-  ^.r.  ili'-..'- 
tion  for  a  nulitary  life,  itud  v^aa  (k»iiuuB  ui  being 
sent  with  his  regiment  to  the  Kajtt  Indies:  ami  when 
the  regiment  ^v-tt  reduced,  he  wished  to  serve  with 
the  Austrian.,  m  a  w«r  wfaich  waa  than  inadilBied 
against  the  Turks. 

WHh  this  view  ha  left  En^and  m  September  1 783, 

md  on  his  )U34Uige  to  Boulogne,  he  had  an  ar;ree,d)lc 
sbip-U]iut«  in  the  person  of  Gibbon,  the  historian, 
who  did  juiitiee  to  liis  ineritt  h»  a  "  soldier,  philoso- 
phec  ana  sftgeman"  At  Stnuburg,  bi«  •ppearanoB . 


T  H  0  ess 

.00  tike  parade  in  hia  uniform  excited  the  attention  Tbanpsaa: 
of  die  present  King  of  Bavaria,  then  Prince  Maxi.  >»v^i^ 

mitian  of  Deux  Poiit<.  whu  invited  him  to  hi«  tjdile, 
and  being  delight«d  with  the  accuracy  and  extent  uf 
his  military  knowledge,  gave  him  a  strong  recom- 
mendation to  his  uncle,  then  £lector:  and  inatead 
of  a  day  or  two,  as  he  luul  inteidad,  ha  ataid  a  ibrt> 

3'  ;ht  at  Mntuoh.  He  was  also  very  corclially  r&- 
red  at  Vienna,  and  passed  a  part  of  the  winter 
there  ;  but  the  «  ar  a^'ninst  the  Turks  not  t.iking 
place,  he  went  by  Venice  iind  tlje  Tyrol  iigaiu  to 
Munich,  where  lie  arrived  in  the  winter  of  178*j 
nnd  being  formaily  invited  by  the  Elector  to  enter 
his  service,  he  went  to  London  to  ask  leave  to  accept 
the  propoial;  and  it  waagnntadhim,  logflher  widi 
the  mnwir  of  Knighthood.  On  his  return  to  Bava- 
ria, he  Was  made  a  Colonel  of  cavalry,  and  Aide-de» 
Camp  General  to  Uje  I'.lector.  The  first  four  years 
of  Ills  residence  at  Munich  were  principally  employ- 
ed in  acquiring  information,  and  in  preparing  his 

C'  m  of  reform  :  and  in  the  mean  time  he  continued 
phjTiical  reacarctiea.  He  T^^mh^  bin  first  exmri- 
nettta  on  heet  hi  1786,  dnrii  -  i  j  nirney  to  Han« 
hcim.  In  1785  he  wiui  m.ide  <  li  1  lii  lain  to  the 
Elector,  and  member  of  the  .\caiiLiiiit.-i  of  Munich 
and  of  .Manlieim  :  in  I7h(.)  he  receive<I  from  the 
King  of  1' uland  die  Order  of  St  Stanislaus :  in  1787 
he  took  a  journey  to  Berlin,  and  was  made  a  mem- 
ber of  the  Academy  of  Scienoetof  thatcity :  in  1788 
he  waa  afnointed  Hi^ar-Genenl  ef  die  Bavarian 
cavalnr,  and  Privy  Counsellor  of  Sute ;  and  he  was 
plac«a  at  the  head  of  the  War  Department,  in  or- 
der to  puMie  hia  plana  for  the  impfOveBMnt  af  dK - 
army. 

It  was  in  1789  that  he  established  the  Houaeof 
Industry  at  Manheim :  ha  fouodod  also  the  Militaiy 
Academy  of  Munieh  ;  be  fanpraved  the  militaiy  Po« 

lice  of  the  country  ;  be  formed  Schools  of  Industry 
for  the  wives  and  children  of  the  foUliers ;  and  he 
embelli.shed  the  city  by  a  new  arrangement  of  the 
public  gardens.  The  ilouie  of  Indutlry  at  Munich, 
which  he  has  described  at  large  in  his  Ei*ayt,  was 
foiuded  in  I790 :  and  from  thia  period  may  be  dat- 
«d  the  total  abditlon  of  mendicity  m  Bamria.  Hn 
exertions  were  rewarded  by  the  rank  of  Lieutenant- 
Geoerol  of  the  Bavarian  armies,  and  by  a  regiment 
of  artillery.  In  I791  he  was  created  n  Count  of  the 
Holy  Roman  Empire,  and  obtained  the  Order  of 
the  White  Eagle. 

His  health  having  suffered  from  constant  applica« 
tion,  he  obtained  permission  to  take  a  journey  into 
Sadtaerlapd  and  Italy*  and  he  cMnroed  to  Bavaria 
in  179i.  He  had  a  severe  iUneBi  at  Naples,  and  he 
was  not  sufficiently  recovered,  upon  his  relurn,  to  re- 
sume iii$  active  duties ;  but  he  employed  iiiin^vif  in 
writing  the  first  five  of  his  Esrays.  In  1795,  he 
came  to  England  in  order  to  publish  the  £u4t^,  and 
in  hopca  of  cxdtiDg  the  public  attention  to  tlie-lm- 
imtum  vt  Mtamptinga  ahnilar  refonn  noMing  die 
loweac  Ofdera  In  Great  Britahi.  He  went  to  Dublin 

in  1796,  to  pay  a  visiit  lo  Lord  Pelhaai,  rir.w  !"irl  of 
Chithislcr,  then  Secretary  of  State  for  Ireiaud  ;  and 
he  was  of  essentiul  service  in  the  arrangement  of  so- 

vml  of  the  pahlic  iostitutiiOM  of  that  country.  Hn  ■ 
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TlioiB|iMB.  was  madii  a  Member  of  the  Royal  lri*h  AcaiU  my, 
niui  (il  ilic  Snciely  for  the  EncouTSiic-ment  oi'  Aiu  ; 
imd  he  received,  after  having  k  tt  ihe  country,  tiie 
Miblie  Uisnks  of  the  (irand  Jury  oi  the  county  of 
DoWin,  «ad  of  the  Lord  Mayor  of  Uwt  tan,  as  well 
Ki  <if  the  Lord  Lieatenttit  at  the  head  or  the  Go' 
vtri.mcnt.  U(ii>n  his  return  to  London,  lie  super- 
initijiitU  iouie  iniprovemcntg  ot  the  Foundling  Ho»- 
pitol,  and  prefcnttii  f rvtrnl  moikls  of  raachice?  and 
impiemcnts  to  tiic  lioard  ot  Agriculture:  and  its 
tftablblicd  two  prizes,  for  discoveries  relating  to 
Heat  end  Light,  by  pLaciog  two  sums  of  L.  lOOO  in 
the  Bri^  and  m  the  American  funds,  to  be  adjudg- 
cd  biennially,  for  Europe  by  the  Royel  Seoeur 
London,  and  for  Aoocrica  by  tfie  Atnerfeen  Aca» 
(kjjiv  ol  Sciiricc?. 

lie  was  recaiicil  t<>  lUvario  by  the  cxipencii'>i  of 
the  moment,  which  were  such  its  to  ciusic  tiie  Elec- 
tor to  take  refuse  in  baxony  ;  (ienerat  Morenu  hav- 
ing advanced  with  his  army  to  the  confines  of  Bava- 
ija.  After  the  balde  of  Friedbenk  Count  Ranford 
iva<  left  in  cammand  of  the  BwrnUD  erray,  with  In*' 
ktrucilons  to  act  nccordinp;  to  bis  discretion  under 
tiiu  circumstances  Uiat  might  occur ;  and  bis  firm- 
ness was  such,  as  to  prevent  titlicr  llic  Auslrians  or 
the  French  from  entering  Muuich.  On  the  Elec- 
tor's return,  he  was  placed  at  the  head  of  the  dc- 
pwtnient  of  the  ceoerai  police  of  Bavaria.  His  ex- 
ertiool  in  tbia  onoe  were  euch,  as  to  impair  the  state 
of  his  beiklth^  tad  bjr  wnr  of  ao  booetirable  retire- 
ment,  he  was  sent  to  England  in  the  capacity  of 
Envoy  Extr.iordinary  and  Minister  Plenipotentiary: 
but  bciiij;  a  subject  of  the  Kin;;  of  England,  be  was 
jiul^td  inoiipablf  of  being  received  as  tlie  diplomatic 
a^ent  of  a  foreign  court,  and  he,  iltcrcfore,  continu- 
ed to  live  in  England  as  a  private  individual. 

Ho  area  vety  nctive  about  this  time  in  projecting 
«ad  auperintending  the  eMablithneot  of  the  Royal 
Insthution  of  Great  Britain,  which  was  more  parti, 
cularly  intended  for  the  applicaticn  of  science  to  the 
(■iH-.vtnii.'frt!i  and  comtnris  of  civil  and  domestic  life, 
but  which  iias  been  no  less  Fuccc^sful  in  givinr;  np. 
purtunity  and  facility  to  toaie  of  the  most  refined 
researches  in  cheniiiiry  aod  natural  philosophy  that 
have  distinguished  the  age,  than  in  Fcrving  as  a  me- 
dium for  maUiif  the  tceHUfM  of  science  aocewible 
to  the  left  stifflioin  part  of  th*  puUiCj  and  u  n  mo- 
del for  a  vnriety  r  f  ut!n.r  similar  imdcfiakingi  hi  diA 

ftTCnt  part.s  ol' ilie  w  orld. 

Cojnt  Kumford  wa>  foon  afterwanls  ofTici.iIly  In- 
vited ti)  America  by  the  government  of  the  United 
.Siatci!,  with  nn  oiler  of  an  honuurnbic  establishment 
in  a  public  situation  ;  but  lie  considered  it  as  ineoa* 
■iitent  with  hte  engagcmenicin  Europe  to  accept  the 
prapoMd.  In  the  autumn  of  1800,  «hen  he  went  to 
Scotland,  a  visit  of  ceremony  was  paid  him  by  the 
magiitraces  of  EJinburgt; ;  lie  wa»  consulted  respect- 
ing the  abolition  of  niLiulieity,  and  the  rtscasurcs  that 
he  recoimuended  were  tjifcilily  executed  with  com- 
plete succesf.  He  vvas  nuide  nn  honorary  member 
it(  the  Royal  SSociety,  nnd  of  the  Uoyal  C'ollege  of 
i%ysicaana  of  Edinburgh;  aod  he  received  a  gold 
muff  box  a*  a  compliment  for  hie  aariMance  inn* 
forming  the  culiaary  eatabtiduDeBt  oTHerkNTa  Hm- 
pttal. 

10 
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Alter  so  active  and  divcr>ifiid  a  curcrr,  it  vvn;  not  T1ioib|»«o. 
to  be  expected  ih.^t  lie  would  bi:  sal!>riL'd  v.:lli  the 
monotony  of  a  piTm;3n('nt  iciidence  tn  London:  iic 
was  BO  accustomed  to  labour  for  the  attainem  of 
some  object,  that  vhen  the  object  itaelf  waa  cob> 
pletely  within  bis  reach,  nod  the  laboar  m»  ended, 
the  |irospect,  which  ought  to  have  been  uniformly 
bright,  became  spontaneously  clouded,  or  even  the 
serenity  became  unenjoynble  for  want  of  some  clouds 
to  afibrd  a  contrast.    He  had  titled  up  a  small  house 
at  Bromptdn,  with  every  contrivance  for  comfort  and 
convenience  that  could  render  it  fit  for  the  abode  of 
hospitality  and  of  luxury  ;  and  the  arrangements  are 
liiUy  detcribed  in  the  BiUMifae  B/Uamnfut  of 
bia  friend,  Frofeaaor  Pidct;  but  after  all  be  never 
was  known  to  give  a  single  entertainment  tn  ir.  The 
enthuiiasro  excited  by  the  novelty  of  some  of  Wis  in- 
ventions Imd  tubsided,  and  he  was  even  niortitltd  by 
becoming,  in  common  with  ttic  tiio»t  elevated  per- 
sonages of  the  country,  the  object  of  the  impertinana 
atincfca  of  a  popular  aatirist.  It  waa  partly,  howenr, 
if  not  entirely*  the  aupcrioriiy  of  the  dbnate  of 
France,  that  determined  him  to  remove  to  Paris  in 
the  spring  of  1802 :  he  went  in  the  summer  to  Mu- 
nich, and  the  following  year  he  raadcatour  in  Switzer- 
land and  iu  Ikvaria,  accompanied  by  Me.  Lavoisier, 
whom  he  married  soon  after  their  return:  but  their 
habits  were  incompatible  with  matrimonial  comfort, 
and  they  separated  soon  af\er ;  Count  Rumford  re> 
tbing  to  AuteuU,  about  four  mile*  from  IVia,  wbtra 
he  occopied  a  bouse  which  had  fomerly  belonged  to 
Helvetius  and  to  Cabunis.  v.liitt;  liii  lady  continued 
to  live  in  the  metropolis.    His  latter  yetirs  were  pass- 
ed almost  wliolly  in  f  olittide  ;  he  saw  only  his  neigh- 
bour  Mr  Caneleux,  Mr  Underwood,  and  a  Mr  I'ar- 
ker,  an  American:  he  did  not  even  attend  the  sit» 
tings  of  the  Institute,  though  be  bad  been  made  one 
of  its  eight  foreign  amocwtee  lome  time  before,  and 
always  retained  a  high  esteem  for  its  secretary  Cuvier, 
and  for  some  others  of  its  members.    His  income 
was  obtindantly  sufficient  for  his  own  expenses,  hav. 
iug  obtained  {tam  the  gratitude  of  the  King  of  Ba- 
varia a  pension  of  L.  1200  a  year;  and  he  was  al- 
lowed by  Bonaparte  to  remain  unmolested,  though  a 
Britiili  aubject,  when  it  was  found  that  he  had  no 
inlercovrse  with  society,  amusing  himielf  principal' 
ly  in  walking  about  his  garden,  and  In  a  totiiary 
game  of  biJliardr.    He  had  to  completely  [ut.vu:;J- 
ed  himself,  in  the  latter  jiart  of  his  lile,  ol  tJie  greai 
Euperiority  of  broad  wheels  nbove  narrow  ones,  that 
be  drove  about  the  streets  of  Farit  in  «  broad  wheel- 
ed chariot ;  and  having  rediscovered,  after  Professor 
Lealle,  that  black  bodica  radiate  more  beat  than 
otbera,  be  wore,  in  the  winter,  a  white  hat  and  a 
erbite  coat,  in  order  to  ecooomize  the  heat  of  hb 
person.    "  These  peculiarities,  and  a  peremptory  un- 
yielding di-^position,"  says  oiic  of  his  biograpittrti, 
"  were  the  causes  that  set  him  apart  from  social  itu 
tercoursc,  and  in  all  his  connexions  in  life.  »e€m  to 
have  rendered  him  IcM  the  object  of  personal  attach- 
ment than  of  esteem  Ibr  his  talents  and  activity." 
lie  waa  about  to  return  to  Englaod  when  he  died, 
tbe  SItt  Angmt  1814,  leaving  only  one  daughter, 
who  still  re>ides  in  his  houfc  v:!  Drompton. 
1.  Count  Uumford's  first  pubitcatiou  appears  to  have 
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OlitNupinin.  been  tlic  I'  ap'.tr  On  Marine  AriiUci  :/  that  IiC  f;ir- 
«^N/^>'  nislicil  to  Sialkari'*  Trealiic  ou  Naval  AixLiieJure, 
1780. 

2.  Scftf  KjtperiitteHtt  on  Gunpencder,  tcilh  the  De- 
teription  of  an  Eprouvetle.  Phil.  Trans.  17HI.  1'. 
S30.  I'iie  cSt;ct  of  the  powd«r  on  Uie  bail  wa« 
■newured  by  the  recoil  of  tbo  pieoe»  with  ■  oorree- 

.  tion  deduced  fniai  tho  neoit  vbeii  Iho  piooo  wm 
empty.  It  WM  ob«erved  to  be  looner  heated  when 
fired  without  I).ilt  than  wiili  it.  Tlic  Tori-e  of  t'lc 
pnirder  i»  maili;  at  least  I.jOO  atmospheres,  upon 
Itobii!."'--  liri-,(:ij)li.'s. 

3.  New  Exptrmentt  upon  Heal.  Phil.  Trans. 
1788>  P'  273.  'I'hese  experioienu  rcljtte  princi« 
polljr  10  the  cooductiag  poiw*  of  t erieue  mediuoie 
far  head  but  the  feoufu  ore  nnavoldebly  compli* 
eated  witb  the  effects  of  radiation,  in  consequence 
of  wliick  A  vMcuum  is  auppoced  to  posse&s  a  con- 
ducting power  Bor*  ihta  half  a«  great  a»  that  of 
common  air. 

4.  Experimenlt  on  the  ProdudioH  of  Depklopi'sli' 
eaitd  Air  from  Waler  wil/i  various  Subitaneet,  Phil. 
2*nuM.  1787.  P.  84.  These  expcrimente  tend  to 
riMw  tiiai  thu  air  oblaioed,  by  PricstJey  aad  lagen- 
hottrz,  from  planta  iiodcr  water,  waa  denvad  rather 
from  the  u  atcf  iMlf  tbao  from  ibe  •obttaoeat  im- 

niertcd  tit  It. 

5.  r.iperiinents  made  to  dcUnninc  ihr  }'osili\c  and 
JlekUive  Quamtiiie*  of  Moitiurc  ahiorbed Jrom  the  At- 
tnotphere  6y  Vanout  Substancet.  P.  240.  He  tiods 
that  wool  i»  mora  abaorbent  of  noiatare  tbni  snj 
other  tubttitnco  compared  with  Uj  sad  henoe  ok» 
plains  the  BUppoiod  odtraDlaga  of  wooUai  ironi  naitt 

the  skin. 

C.  Kru-iimenti  on  Heat.  Phil.  Trans.  179?.  P. 
'IS.  The  author  attribute*  the  effect  of  loose  sub- 
uances  in  obstructing  the  passage  of  heat  to  thdr 
attraction  for  air,  and  to  their  impeding  ita  cireiil«« 
tion ;  and  he  suppose*  this  to  be  the  Oolj  mamor 
io  which  ohMtie  iliMs  commnnicato  heat. 
.  7.  Aeemml  tfa  MMed  af  Maimring  the  Com  pa- 
rativc  Intensittf  of  Ij'jht  emitted  hy  Luminous  li^ 
diet.  Phi!.  Ttnns.  1791  I'.  6?.  Placing  them 
»c  sticli  (lisiaiiecs  tlint  the  efaadow*  CBIt  Of  cat^ 
naay  appear  equally  dark. 

8.  Letter  announcing  a  Donation  Jar  a  Prhe  Mo* 
dot.    PkiL  Tram.  1797.   P.  21S. 

g.  E*peHmeiiti  to  tfef«m&se  lie  Force  FSrfd 
Gunpon'der.  P.  272.  This  force  he  supposes  to 
amount  to  between  20,000  and  50,000  atmosphere*, 
instead  of  lO,OtK),  as  Hornoulli  computed  it;  but  he 
makes  a  great  mistake  ia  supposing  that  the  whole 
of  the  water  which  can  possibly  be  contained  in  the 
gunpoiidcr  would  be  sufficient  to  furnish  aa  much 
ateam  aa  would  be  required,  aineo  ataau,  ondor  • 
]mKira  of  SOlOOO  atiiiaapbani!»  Biwt  bo  coniidara- 
Uy  more  denie  than  water  iteetf.  (See  Stoak 
£  KG  IK  8,  in  this  Supplement.) 

10.  iHouirtf  concerning  the  Sotircc  nflbr  llcci  n- 
ciltd  hi/ Friction.  Phil.  Trans.  l-JijS.  I'.  hO.  The 
capacity  of  the  chips  of  iron  aflbrded  by  friction  in 
boring  a  cannon,  was  found  not  to  dinr  from  that 
of  (bo  iron  io  ita  original  auto  t  banco  it  k  ioferred 
that  tb«  b««i  coBid  not  hata  bean  fiwiiMhed  bgr  kbemi 


and  (hat  it  must  pro!ia*)Iy  Iiavc  been  pcncrJtcJ.  ^Ir  ThoTOpvw. 
Haldalt  afterwards  II pealed  tiit-  ixpcrimcnt  under 
circumstances  still  more  decisive;  and  Sir  Hum- 
phry I>avy  showed  that  two  pieces  of  ice  rubbed 
together,  in  a  room  below  tbe  ffoesfaig  tanpomtate^ 
would  melt  each  other. 

11.  Inrnttry  concerning  ih*  Chanieol  Pnpertia 
tktti  Ame  hem  tUtriiuUd  tit  Ugkt.  P.  449.  He  at- 
tribute* these  propertlee  to  the  effect  of  on  intense 
heat  conCnciI  to  a  •.m.-.Il  ^puce;  but  the  later  c.vpe- 
rimcnts  on  t'lc  clicinical  itLi  t*  of  the  spectrum  are 
sufficient  ta  .superfeile  tins  opinion. 

IS.  An  Account  of  a  Curious  Phenomenon  olf 
served  on  Ihe  Glaciers  of  C/iamotiny,  tvith  some  Uh- 
teroatioiu  srn  ike  PrmigatiiM  ^  H«at  in  Fluids. 
PhU.  rfOHf.  ISOfv  P«  2S.  An  eftct  depending 
on  the  expanaion  of  water  in  cooliaig  near  tlie  fiotap 
iiii:  point. 

1  k  Conc<-ruii)^  ihe  Nature  of  Ilrat,  and  Ihe  Mode 
of  its  Communicatiott.  P.  77«  He  conjecture*  tiiat 
cold  is  a  positive  qaality,  capable  of  being  propagat- 
ed by  radiation. 

Several  of  these  memoir*  were  reprinted  under 
tbe  title  of  jPiii/oMipAicaiPiver*.  Vol.tS.  I.oad, 
1809. 

1 5.  The  Essays  constitute  4  volumes  Svo.  Ixitid. 
17y.j  .  180i).  Kcpriuled  J800.  In  French,  S  r. 
8.  Cicncv.  1799.  Receu  !  <ir  Happor/s  .  .  car  lea 
eoupes.    Far.  1801.    They  are  1 S  nt  number. 

i.  Account  of  an  Lt'tablishmcnt  for  the  Poor  at 
Munich.   In  Ital-  B.  Venice,  1798* 

K.  On  Esubtiahmenis  ibr  ibe  Poor  Id  general* 

iii.  or  Food,  and  of  Fen  Jing  the  Poor. 

iy.  Of  Chimney  Fireplaces. 

V.  Account  of  aefmi  PuUic  laMitatioaa  fimned 
in  Bnvario. 

vi.  On  thoManogeawnt  of  Flic^  and  the  Eeooooiy 

of  fuel. 

vii.  On  the  Propagation  of  Heat  in  F1uid*«  ox* 
tending  to  Liquids  the  doctrine  which  bo  had  before 
advanced  respecting  Elastic  Flnide. 

viii.  On  The  Pr[)|)3gaiioD  of  Heat  in  Varioue  Sab- 

Btni)oc!«.    Phil.  Trans. 

ix.  Experiinttital  Inquiry  OOncentOg  tbo  SoorcO 
of  Heat  excited  by  i-rictioa. 

Jt.  On  Kitchen  Fireplace*  and  Kitcbaa  Utcnrila. 
xL  On  Chimnej  Fireplaoet.' 
xti.  On  the  Salubrity  of  Warm  Reoon  in  Cold 
Weatber. 

xiii.  On  the  Salubrity  of  Uatbing,  and  the  Con. 
struction  of  Warm  lUihs. 

-xiv.  Suj)|iUnicntary  Observations  on  the  Manage- 
ment of  Fireii. 

XV.  Oil  the  Uiic  of  .Steam  for  Transportiag  Heat. 

xvi.  On  tilt;  Management  of  Light  in llhtDHiiBtioni 
with  an  Aocoont  of  a  New  Portable  liwpi. 

x«ii.  On  the-  Soorce  of  the  Light  taanjfeMed  In  the 
Conihtistion  of  Inflammable  Bel  rp. 

xviii.  On  the  Excellent  (junjuiif*  of  C'rfl.c,  ami 
tile  Art  of  .Miikiop  it  in  I'crfcclion- 

lU.  1  here  arc  several  littie  papers  nn  Sttnm  Kilcli- 
ens,  on  the  Strength  of  Soft  MalniaU,  and  on  isome 
aiher  aimilar  aubjects,  ia  tbo  tint  numbers  of  the 
J'pHnio/r  of  Ihe  Uoyal  UMitatkm.  6.   Loud.  iSOtK 
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IT.  The  scria*  of  invciligationi  relating  to  Hfii 
end  Light,  which  Count  Kumfard  hegnn  to  commu- 
nicate to  the  Rojal  Society,  werf  coutmuid,  mul  ra- 
ther mora  fully  detailed,  in  several  of  the  volumes  of 
the  Mmdrt  9/  At  ImHUHle,  Mathematical  Claat ; 
into  whk^  they  w«Kj  «f  watt,  ttiinitted  w  the 
productiom  of  *  Poniigii  Aeioeiate.  The  flnt  of 

these  is  in  the  i-'wth  volume.  4.  Par.  1806.  P.  71, 
oontainini;  a  Description  of  a  Nen  Instrument ;  a 
thcrmnf ropi'.  nr  a  dillVrential  thertnomcter,  resem- 
bling tliHt  o)  I  t-He  The  occonil,  P.  74-  He- 
tetreha  1  ;  '1  vingthe  eflect  of  the  differ- 
•POe  of  surface  on  radiation.  (19-)  ■><■  P>  88. 
AiiAer  Experimenti,  in  the  effect  of  blackening  the 
tm^Ke.  (SO.)  in  P«  97*  Iteumtktt  Cmluaadt 
en  the  different  properties  of  bodies  with  icapcct  to 
radiation,  and  to  conducting  power.  (21.)  v.  P.  IO6. 
t'urlher  Ucirarclia  ;  sonic  goo<l  expLrimenti  on  the 
passage  of  heat  through  Holitis.  (-''J  )  vi.  V. 
Egferimemtt  on  the  Heat  of  the  Solar  Ra^t which 
WM  finndoot  to  be  affected  Iqr  flkeir  convergence  or 
difeifence,  or  by  their  having  net  in  m  focni  end 
oroNed  etch  other.  (23.)  vi{.  Vol.  VII.  I.  It06. 
P.  78.  Retnurks  on  the  Temjperalure  of  Water  at  the 
Maximum  of  Dcmiii/ ;  making  it  41°  of  Fahrenheit, 
or  5"  centigrade.  PkU.  Tram.  IHOV.  (M  )  viii. 
Vol.  VIII.  i.  1807.  P.  223-  On  the  Dispersion  of 
the  Light  of  Lamps  by  Screens  qf  Ground  Class, 
SUi,  ami  «o  fitrtk,  ttilh  a  JiueripUon  of  a  Ne» 
Ltuif.  (85.)  is.  P.  8401  On  tke  Coeting  of  Li- 


T    I  D 

qiii'rls  in  rVjfj  of  Porcelain ,  i'lV/  and  not  gill ;  show- 
ing ihf  ulihty  ol  jjildinir  itu  m  externally,  with  some 
goptl  rc.isoiiiiig  on  the  luitiirc  of  heat.  ^ 

S6.  He  was  latterly  engaged  in  compostng  a  work 
on  The  Sainre  and  Efiett  f^Olrrfcr,  iHlieb  he  nevtr 
completed,  aitboush  no  peieon  wee  better  queNtod 
■to  write  on  the  subject. 

Count  Rumford  certainly  ponessed  consTdernble 
facility  of  invention,  and  there  was  a  very  kudabb 
fpirit  of  ori^innlity  in  viowj  and  modes  of  rea- 
soning, alth<itii;li  he  tiad  nerer  ieiturc  to  acquire  pro- 
found Itnrnintr  in  any  department  of  study.  "  In 
person  he  was  above  the  middle  size,  with  a  dignifiad 
and  pleasing  expression  of  countenance,  and  a  mild* 
neM  in  hie  meaner  and  hie  tone  of  vdcew  He  was 
•mbitiottSoflaiBeand  distinction,  and  had  too  great  e 
propensity  to  dictate,"  wiiiinut  sufTiclently  regarding 
the  opinions  of  others  who  were  of  cijnal  nuthority 
with  himu'lf.  His  nioiK'  nriiCc  wns  iihtiic'inious,  snd 
bis  health  was  even  i^uf: posed  to  have  suffered  from 
too  great abatiocnce,  tlmngh  his  rc»laeniHW  much 


more  the  retalt  of  medical  opieione  leipactiBf  bit 
bMhb,  tbao  of  hb  own  peculiar  laMe  tar  tcaoD 


[Pictet,  BihUotht'qMC  Britannimte,  and  Baldwin's 
Literary  Jonr mil.    Cent.  Mag.  Vn].  I.WXIV . 
kin's  General  Bingraphy,  X.  4.  Loud.  1S0.5.  ChiU 
Bert'  Bugntphiad  Dicthnarf,  XXI     8.  Lood. 
1B16.]  («.  t.) 
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TIDES. 


The  investigation  of  the  phenomena  of  tlie  tides 
has  been  joiUj  considerad  aa  nniting  iome  of  the 
greatest  diiieultice  that  oeoar  In  ttie  fwioM  depiirt* 

menu  of  natural  philosophy  and  astronomy.  It  im- 
plies,  first,  a  knowledge  of  the  laws  of  gravitation,  con- 
cerned in  the  determination  ofthe  forces  immediately 
acting  on  the  sea,  and  of  the  periods  and  distances  of 
the  celestial  bodies,  which  modify  the  magnitudes  and 
oombmations  of  these  forces ;  and  secondly,  of  the 
IndfWHc  theoriea  of  the  resistaocce  of  fluids,  and  of 
tae  meliem  of  waves  and  endtilatiem  of  all  Uodi, 
and  of  die  Ibeontleal  determinetioo  ofthe  form  end 
density  of  the  earth,  as  well  as  of  the  geographical 
observation  of  the  breadth  and  depth  of  the  seas  and 
liiki  -,  ul  ica  occupy  a  part  of  its  surface;  »o  that 
the  whole  subject  affords  abundant  scope  for  the  ex- 
ercise of  mathematiod  skill,  and  still  more  for  the 
«mpl<grnent  of  ibat  intPvntiMi  and  contritanee*  which 
•mh»1m  Hi  poatenor  10  aupertede  the  neecoity  of 
peolis  compatatioaa,  wherever  they  can  be  avoided. 

The  history  ofthe  theory  of  the  tides  is  naturally 
divided  into  several  periods  in  whicli  its  different  de- 
partmentii  have  been  progressively  cultivated.  The 
ancient!!,  from  the  time*  of  Postdonius  and  Pytheas, 
and  the  modcraa  beforo  NewtoiH  were  contented 
eritli  ebMrriDg  ibt  ganoil  depndMM  of  dm  tidce 


on  the  moon,  as  following  her  transit  at  an  interval 
of  about  two  hours,  and  their  alternate  inflreaae  and 
decreaw  not  only  eiery  fortnight,  bet  abo  in  thela* 

nar  period  of  about  eight  years ;  the  second  »tep 
consisted  in  the  determination  of  the  magnituib 
and  direction  ofthe  solar  and  liinir  i<,rcvs.  which 
the  general  efiects  of  the  tides  were  sliQwn,  in  ih« 
Prinapia,  to  be  the  necessary  consequences  of  these 
forces :  the  third  great  point  iras  the  demonstration 
of  Maclaarin,  that  dm  mm  of  an  elliptic  spheroid 
affiHds  an  equilibrium  under  the  action  of  thedit> 
lufbing  ffarees  eoneemed :  while  the  fnidier  eontem* 
porary  illustratint^s  f  it  i  subj(K:t  by  Eulcr  and  Ber* 
noulli,  though  they  alKuiied  some  useful  details,  in- 
volved no  new  principle  that  can  be  put  in  competv- 
tioQ  with  Maclaurin's  demonstration  :  the  fourth  im- 
portant step  was  made  by  Laplace,  who  aepnnted 
theeeoaidantion  of  ibe/i»*i,affsnUi^  inarooqasiL 
biinm,  fhiai  that  of  the  welsaM  occawened  by  the 
continual  change  of  that  form,  while  -  former  theo- 
rists had  taken  it  for  graiUed,  that  the  surface  oftlie 
sea  very  speedily  asiiuined  the  figure  of  a  fluid  actu- 
ated by  simitar  forces,  but  remamiag  pcrlcctly  at 
rest,  or  assuming  instantly  the  form  in  question- 
Lapiaoe's  computation  is  iioweser  limited  to  the  case 
•fan  imaginary  ooaaa,  of  n  cartiia  eariaU*  difd» 
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TidM.    tMumed  Tor  the  convenience  of  calcuiaiion,  rather 
rtiMB  for  any  other' reason.    Dr  Thomas  Young  has 
exl«Bd«(l  Laplace's  mode  of  eaoudttiag  ibe  pheno- 
mena  to  the  more  gcoursi  caM  of  in  ocean  covering 

a  part  only  of  tlic  cartfi's  auiT.icc,  atij  nuire  or  less 
irregular  ii.  lis  form  ;  lie  lias  uIjo  atlL'iiipttd  to 
comprehend  in  his  calculations  tliu  precise  eliL-ctS  of 
hydraulic  frtctiua  on  tlic  liines  ;ind  magniludet  of 
Iho  tides.  As  far  as  the  rcii«tance  may  be  supposed 
lo  firj  in  tbe  aimpl«  nUo  of  Uie  velocity,  Dr  Young's 
theory  t»  •iifSeieiilly  eompletet  and  «xplaiD»  aeveral 
of  the  peculiarities  which  are  othenrue  paradaacical 
io  their  appearance  ;  but  there  still  remaina  a  diffi- 
culty to  be  combated  with  rc^l)ect  to  tin-  efTefts  of  a 
resisfunci?  (irdpiirtional  lo  the  square  of  the  velocity, 
Olid  this,  it  is  hoped,  will  be  iii  greut  measure  re- 
moved io  iho  present  article,  which,  however,  from 
die  apMo  that  ia  allfltted  te  it,  nunt  be.eanild«i«d 
nther  m  a  mppleaMntaif  rtagoMat  than  m  »  eon- 
^teticatlMt  ItwillbedlTideduitofeuirMetioiia: 
The  first  relating  to  the  contemporaneous  progress  of 
the  tides  through  the  different  seas  and  oceans,  as 
collected  from  observation  only :  the  second  to  the 
magnitude  of  the  disturbing  forces  tending  to  change 
the  form  of  the  surface  of  the  earth  and  sea:  the 
third  to  the  theory  of  compound  vibrationa  with  rc- 
ice  j  and  the  Iburth  to  the  a|iplieatlon  of  this 


vations  that  have  been  recorded  ere»  for  tbe  purpoee 
of  tracing  the  fonu  of  the  (bet  of  contemporary 
high  water  with  acearaqrorwith  certainty,  although 
they  are  abundantly  aumetsnt  to  ahow  the  imposii. 
bility  of  deducing  the  time  of  high  water  at  any 
given  place  from  the  Newtonian  hypoth^it,  or  even 
from  tliat  of  replace,  without  some  direct  ob«erva» 
tion.  It  might  at  least  be  supposed  very  eaay  to 
enumerate  the  existing  observations,  teaa^  M  thcgr 
may  be,  in  a  correct  wdert  but  there  are  a  liiiiBber 
of  Insiancca  in  whidi  it  !■  wholly  uncertab  whetha 
the  tiaoe  obaerved  at  a  given  port  relates  to  the  tide 
of  the  aame  morning  in  the  open  ocean,  or  to  that 
of  the  preceding  evening  ;  this  inconvenience  may, 
however,  in  some  measure  be  remedied,  by  inserting 
sucli  ]ilaces  in  two  different  parts  of  the  table,  at  the 
duiaoce  of  12^  hours  from  each  other.  The  follow- 
ing  Table  is  tbe  result  of  the  beat  approximation  that 
oould  be  obtained  in  this  manneTi  ue  principal  hoor 
Une*  having  been  partially  traced  on  a  map  of  the 
world,  in  order  to  afford  some  I'ttlc  din  ctir n  t  ti  e 
correct  insertion  of  the  tiroes  ot  hi^t\  water  i.«uhoat 
the  material  error  of  half  a  day.  The  three  great 
natural  divisions  of  the  Atlantic,  the  Pacific,  and  the 
Indian  Oceans,  are  c  -  mi  ;juished  into  different  co- 
lumns,  and  aome  of  the  placet,  which  aeem  (d  iiuiB 
separate  syiteOM  of  tides,  are  atOl  fiirthar  mbdivided 


theory  lo  Ae  pragreM  and  tueces^i ve  uagoitudee  of  b  a  similar  manner t  bat  thia  ammgeaieat  may  eaaily 


the  tMet,  as  obaerfable  at  any  one  port. 

Skt.  I — Of  the  Progreu  of  Conttmparary  Tidei, 
at  iH^md/nm  ik«  timtt  i^Higk  Wakr  im  Djfir- 
mt  Pbrlt. 

The  least  theoretical  coniideration,  relating  10  the 
tideti  is  that  of  their  ptograia  throagh  the  different 
parts  of  the  ocean,  and  of  Its  dependent  seat.  The 
analysis  of  these  ought  to  be  very  completely  attain- 
able from  direct  observation,  if  the  time  of  high  wa- 
tcr  had  been  accurate) \  ■  (jM^  t-vcd  at  a  sufiicient  num- 
ber of  ports  throughout  the  world  ;  and,  on  the  other 
hand,  if  the  earth  were  covered  in  all  parts  with  a  fluid 
of||;reakand  nearly  uniform  depth*  the  tide*  of  this 
flnd  would  be  so  re|;ulw,  that  a  very  few  riiterTB> 
tions  would  be  sufficient  to  enable  us  to  deduce  the 
whole  of  the  phenomena  from  theory,  and  to  trace 
tlic  1,'reat  wave*,  ifhich  would  follow  the  sun  and 
moon  round  the  giobe,  so  as  to  make  its  eirtuii  in  a 
day,  without  any  material  deviation  from  uniformity 
of  roolioo  and  sucocmioo.  ilavi  ig  collected,  for  the 
aetoal  ataie  of  tbe  eta  and  comiucuu,  an  abundant 
atora  of  aoewate  obiartationa  of  tlte  precise  time  of 
h^h  water  with  regard  to  the  ton  and  moon,  for 
every  part  of  the  surface,  and  having;  arranged  them 
in  n  tiible  according  tu  lltc  order  oi  their  occurrence, 
fn  cxprt'm*d  in  the  time  of  anyone  meridian,  we  might 
then  suppose  lines  to  be  drawn  on  a  terrestrial  globe, 
throilgh  all  the  places  of  observation,  in  the  same  or- 
ller$  and  these  lines  would  indicaie,  tupposing  the 
plaoca  to  be  sufficiently  nmaeroue,  to  as  to  AtrtUtb  a 
■eries  of  tides  very  nearly  conlemporary,  the  dirac* 
tions  of  the  great  waves,  to  which  that  of  the  pro> 
^ress  of  the  tuits  in  Miccetslun  must  be  perpendicu- 
lar. If,  however,  we  actually  make  such  an  attempt, 
]  aoon  flad  bow  Utterly  inadaqnat*  the  ehsci* 


he  neglected  b^  tbote  who  are  mdlned  to  question 

its  ■  !  ty.  The  principal  authorities  are  the  Be- 
qittitit:  i  uiikw  ;  Laliinde's  'J'reutise,  in  the  fourth  vo- 
\nmt  of  his  Aslronomt/  ;  a  manuscript  Hydrograpki- 
cal  Memoir  by  Mr  Jlenry  Foster,  Lieut.  R,  N.  of 
hit  Majesty's  ship  Conway,  Capt.  Basil  Hall :  and 
A  Seriet  «f  Ohervatun*  madt  at  tht  Jdmd  afA»- 
eenwM  t»  i8S0,  by  Captab  Campbsl^  ft.  N.»  aMiff> 
in^y  communicated  bj  Csntiia  Hall  to  the  author 
of  tbit  Article. 

Table  of  Ike  Ttta  <^  Hiaa  Water  at  the  Full  aitd 
Change  qf  the  Matmt  rtdnud  Cs  lAe  AfcrUfaa  ^ 
Gr9t»mck, 
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Aclutic  Pacific. 


S. 

Cape 


Georgia ..... 

f  Good  Hope  

St  Helena  ..................... 

Goree  Island.  (See  babw) 

Cii^CoraeM......   &7 

Canaries.  (See  bebw) 

Kio  Janeiro    2.S8 

I.  Martin  Vas   1.56 

I.  Ascension   0.57 

♦.♦6 


Chrinmat  Soiud   

St  Jago  

Ft.  IMitrC  

St  Helena,  S 

Quibo  

Sierra  Leone  

£a8ter  I  

iStJidlaa'a   


Loogimdc. 


II.  M. 

I.26W 
l.U  E. 
0.2SW 


1.S4 

«.S0 
440 

5.29 
0.53 

7.19 
4.U 


H.  W.  Gr.T. 


It,  M. 

1.  0 
I.SO 

SM 

4.58 

5.41 

5.42  C. 

7.10 
i  7-34or 
il«.MLaL 

845 

8.40 

8.59 

<)  8 

9-19 


Digitized  by  Google 


G60 


TIDES. 


AtlNHle.     nKiflb  lii4iM. 


laragnon,  Moutbi 
St  JolmV,  Ncwf. 

Giwdalouj  0   , 

i'anaaia ., 

I'arlugat  , 

Cap«  Blanco  ........ 

Berauidas  

Mortiniciue  

jonrgal   

Caliao  . 
tfalifax  ............. 


•»•*•■■■*•■  lit  ««•■• 


MnrqiKSW .......... 

Ijutbrc   

Cape  Lu  Homje.  

Punamn  

Sibr.tUar  w 

Taliogi^  Pta.  , 

runchal   .......... 

t'ortobello  

[S.  Ueorgia  
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It  may  beimrocdialcly  inferred  I'romdiis  nMv,  first, 
That  the  line  of  contemporary  tides  i»  »ilJnni  in  tliL' 
exact  direction  of  the  meridian,  as  it  is  supposed  to 
be  anitenally  in  the  theory  of  Newton  and  of  La- 
place ;  except,  perhaps,  the  line  for  the  Slat  hour  in 
the  Indian  Ocean,  which  appears  to  extend  from 
Socotort  to  the  Almirantes  ansl  tl  i  T  le  of  Bourbon, 
lying  nearly  in  the  same  longitude.  Secondly,  '1  hat 
the  goulhcrn  extremity  of  the  line  ndvancrs  it 
DMiet  the  Cape  of  Good  Hope,  so  that  it  (uniy  ii;< 
towwds  the  Atlantic  whidi  h  enters  obliquely,  to  as 
to  anive,  neurty  et  the  Mine  meoient.  at  the  Mand 
of  Ascension,  and  at  the  bland  of  Martin  Vaz.  or 
of  the  Triinl)  -  Tliinlly,  After  several  irre^niltritiei 
about  the  Cape  VerJ  i>l*nd»,  and  in  the  Weat  In- 
dicf,  the  line  appeiir.s  to  run  ntiirly  cast  ar.<!  "c.^l 
from  St  Domit>(<;o  to  Cape  Blanco,  the  tide*  prn- 
eeedlng  dtie  northwards ;  and  then,  turning  itiil 
mora  to  the  rieht»  the  line  seems  tr>  rtm  N.  W.  and 
8.  E.,  till  at  last  the  tide  runs  alm<>n  due  east  up 
the  British  Channel,  and  round  the  north  of  Soot- 
land  into  tlie  Nrtrthern  Ocean,  sendtng  off  a  branch 
down  the  Ki>rih  Sea  to  mtci  thi-  Miccrt  Jing  tiJu  at 
the  mouth  of  the  TImmei..  Fuunlily,  l  uwurds  Cape 
Horn  again  there  is  a  good  deal  of  irrc>(;ularity  ;  the 
hour  lioea  aie  much  compressed  between  South 
Oeorgni  and  Terra  del  Ftiego,  perhaps  on  account 
of  the  shallower  water  about  the  Falkland  Islands 
luid  South  Shetland.  , 

In  the  fifth  place,  At  the  cntrnnrc  of  the  Pacific 
Ocean,  the  tide»  seem  to  advance  very  rapidly  to 
New  Zealand  and  Easter  Is'.aml  ;  but  here  it  appears 
to  be  uncertain  whether  the  line  of  contemporary 
tide  aboidd  bo  drawn  iwnlj  N.  and  S.  ftou  tho 
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Gallapagoa  to  Terra  del  Fnego.  or  M.  E.  and  &  W.  ^ 
from  Easter  Inland  to  New  Zealand ;  or  whether'*"**^'''^ 
both  tlii^c  partial  directions  arc  toirect  :  but  on 
each  side  uf  tbtii  line  there  are  gn-ai  irrc^ulantii-s, 
and  many  more  observations  are  wanting  bt  lure  (Im» 
progress  of  the  tide  can  be  traced  with  any  toler- 
able accuracy^  among  the  multitudinous  islands  of 
the  Fteibc  Ocean,  where  it  might  have  been  hoped 
that  tho  pheaomaoa  would  havo  been  obaarved  hi 
thdr  gNBleM  sinpliGity,  and  in  their  most  genuloo 
form. 

Lastly,  or  tlie  Indian  Ocean  the  norlherti  p.trta 
cxlubil  great  irregulariiifs,  and  among  tlic  rest  they 
afford  the  singular  phenomenon  observed  by  Uallej 
in  the  Port  of  'Tonkii^  and  eiplained  by  Newton  in 
die  Prmeipia  t  the  soalhem  parts  are  only  remark" 
able  for  liaviiiir  the  hour  lines  of  contemporary  tides 
con,tiderabiy  crowded  between  New  Holland  and  the 
Cape  of  Good  Hope,  as  if  the  teas  of  (hate  porta 
were  shallower  than  elsewhere.  , 

These  inferences  respecting  the  progress  of  the 
tides  are  not  advanced  as  the  result  of  any  paiticu-  ' 
iar  theory,  nor  even  as  the  only  ones  that  might 
possibly  he  dedneed  from  the  table:  thus  the  mpf^ 
rition  that  the  direction  in  which  the  tides  adtanoe 
niii^rt  be  ptrpeTidiruIar  ti-  the  hour  lines  of  contend.' 
porary  tides,     •i'>t  by  any  m»ans  u!)!)ulutely  without 
exception,  since  a  i[U<nlrangular  lake,  with  steep 
shores  in  the  direcUoo  of  the  meridian,  would  have 
tho  lioca  of  Ugb  water  the  same  for  every  point  of 
Ma  eaatera-or  wcotein  halvea  ree^ectivdy,  aiM  thcoa 
could  be  no  correctly  defined  direction  dt  the  boor 
liiiei)  in  such  a  case.    Rut  if  any  portion  of  the  sea 
could  be  coaaidtsrcd  as  constituting  such  a  laltc,  its 
properties  would  be  detected  by  a  sufficient  run)ber 
of  observatinnai  of  hif^h  water,  and  the  existiog  tabk' 
.does  not  appear  to  indicate  any  such  cases  that  re- 
quire to  be  otherwise  distinguished  than  as  partial 
irregularities.    There  may  auo  be  some  doubt  io» 
s]  eciii\!;  the  propriety  of  the  addition  of  I8|  houia  • 
tlmt  has  been  made  to  the  time  of  high  water  in  tl«e 
iiorlb  la^lern  parts  of  the  Atlantic:  but  it  seem." 
extremely  iniprobable  that   i.'ic  Kjtiie  tide  .should 
travel  north  easterly  into  llie  l^gli^h  Channel  and 
into  the  Northern  Ocean,  and  at  the  same  time 
westerly  aereas  IIm  Atlantic,  as  it  must  be  supposed 
to  do,  if  it  wore  considered  as  primarily  originating  ' 
itt  the  neighbourhood  of  the  Bay  of  Biseay ;  on  the 
other  hand,  the  bending  of  the  ;;reat  wuvc  round 
'the  cuntments  ot'  Africa  and   lOurope  secro*  to  be 
very  like  tlie  ii>ri  of  retraction  wliich  takes  place  on 
every  shelving  coast  with  respect  to  the  common 
wavLf  ,  which,  whatever  may  have  been  their  prim^ 
tive  origin,  acquire  always,  as  they  qiread,  a  diroe- 
tioo  more  and  mote  nearly  parallM  to  that  of  the 
coa«t  wliicb  tliey  arc  approaching:  and  the  suppo- 
sitions winch  have  i>cen  here  advanced  respecting 
the  succession  of  tJie  tides  in  differt  nt  pons,  allow- 
ing for  the  effect  of  a  multitude  of  irre^julariiies 
proceeding  from  |>artial  causes,  appear  to  be  by  tar 
the  most  probable  that  can  be  immediately  infer- 
red from  Ibe  taUe,  at  least  lit  iuprcaeot  state  oTiiiw 
petfetxioo. 
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Sict.  IL—t^ihe  Disturbing  Fefut 
ike  Tides. 

Siocc  the  phenomena  of  the  tides,  with  regard  to 
Iheir  progress  through  the  different  oceans  and  ^^eas, 
as  thtj  exut  in  the  actual  state  of  the  earth's  surface, 
appear  to  be  tOO  eOB^icatcd  to  allow  us  to  hope  to 
sedace  tbeai  to  compntatioii  by  means  of  inj  geimal 
theory,  we  must,  in  the  next  place,  confine  onr'eu 
tention  to  the  order  in  which  the  siiccessive  changes 
occur  in  any  single  port,  and  liaving  determined  the 
exact  inaj;i)itu(.le  nt"  thu  lorcts,  that  IliuI  to  change 
tiie  form  of  the  surface  of  the  oceaa  at  different 
peikdi»  end  lutvlDg  also  examined  the  Datnre  of  the 
vibratory  nMMiou!,  of  which  the  sea,  or  uij  given 
portion  of  it,  would  be  mneeptible,  in  the  nroplesc 
ca^es,  after  the  cessation  of  the  disturbing  forces; 
We  must  af'ternnrds  endeavour  to  combine  these 
causes,  go  an  to  ndjtfit  the  re*ult  to  the  successive 
pbenatnena,  wliich  are  observed  at  different  times  in 

anjeae  port. 

Thiorbm  a.  ("  £."— Ni«b.  J«ur».  Jul.  1813.) 
The  dttttnrbing  force  of  «  dittiBt  attractive  body, 
urging  a  particle  of  a  fluid  in  tbe  direction  of  the 
surface  of  a  sphere,  varies  as  the  tine  of  twice  the 
•Jtiludc  of  the  body- 

Tbe  mean  attraction,  exerted  by  the  sun  and  muon 
OB  all  tbe  separate  particles  composing  the  earth,  is 
exeetir  compemated  by  the  centrifugal  force  derived 
Aon  the  earth't  anniual  revolution  round  the  euoi,  and 
JVon  its  nootliiy  revolution  round  the  ooainioo  centra 
of  gravity  of  the  earth  and  moon:  btit  the  difference  of 
the  attractions,  t  xcrttd  at  difJerent  points  ofthe  earth, 
roust  necesfariiy  produce  &  disturbing  lorce,  depend- 
ing on  the  an^'Lilar  position  of  the  point  with  regard 
to  the  ittB  or  moon,  since  tbe  centrifugal  force  is  the 
MDie  fbr  (hem  all ;  tbe  diMvibiiig  force  being  con- 
stantly vwiabie  &r  ooj  one  point,  and  depending 
partly  OH  tiM  diflincnee  of  the  distance  of  the  point 
from  tbe  mean  distance,  and  ]>ar(1y  on  the  difference 
of  the  direction  of  tbe  luminary,  trom  its  direction 
with  respect  to  tbe  oentie,  or,  in  other  wonbj  on  its 
paraJlaii. 

It  will  be  most  convenient  for  conpatNtion  to  con- 
sider both  these  forces,  fat  a  sphere  covered  with  • 
fluid,  es  referred  to  the  dfieetion  ofthe  cireumfenmce 

of  the  sphere,  which  will  differ  but  Iritle  from  that  of 
the  lluid  ;  and  it  will  appear  that  both  of  them,  when 
reduced  to  this  direction,  will  vary  as  ti  r  m;  lii.Lt  i.r 
the  sine  and  ctMinc  of  the  distance  from  the  dianuter 
pointing  to  the  luminary,  that  is  as  half  the  sine  of 
twice  the  altitude:  for  tiie  dUforeace  of  grnntatioo, 
which  depencb  on  the  dOftrenoe  of  tbe  dblaooe,  win 
always  vary  as  the  sine  of  the  distance  from  the  bi- 
secting plane  perpendicular  to  that  diameter,  and  will 
be  reduced  to  the  directum  of  iho  surtacc,  by  dimi* 
nishing  it  in  the  ratio  of  the  cosiae  ia  the  radius : 
and  the  effect  of  the  difference  of  direction  will  bo 
originally  proportional  to  the  sine  of  tbe  distance  from 
the  diameter,  and  will  in  like  manner  be  exprenedy 
wben  radneedj  bj  tbe  product  of  the  rine  and  cosine ; 
end  eecb  finee,  thas  reduced,  will  be  equal,  where  it 
is  greatest,  to  half  of  its  primitive  magnitude,  since 
sin  cos  45°=  J.  "  Thus,  the  gravitation  towards  tbe 
t 


BOOD  It  the  evtb'i  sorbce,  is  to  tiie  gnritetioa  to- 
WBide  thecttth  as  1  to  To  times  the  square  of  60|,  or ' 

to  256  217 :  and  the  former  disturbing  force  is  to  the 
whole  of  this  as  2  to  60|  at  the  point  nearest  the 
iBQun,  and  the  second  as  1  to  G0<  at  the  equatorial 
.plane,  mud  tbe  sum  of  both,  reduced  to  the  (Urection 
of  the  circumference,  where  greatest,  as  3  to  121  • 
that  ts»  to  tbe  whole  force  of  the  earth's  gravitattooy 
es  I  to  10  SSi  000 ;  and  in  a  similar  manner  we  Ibd, 
that  the  whole  disturbing  force  of  the  son  is  to  tbe 
weight  of  the  peiticiesas  1  to  S5  7S$  OOa*  Or,  if  wc 
"  the  loooa  »  borieooiel  nflreilex  %  end  eubMliai* 
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Tbcoebm  B.  {V^  The  iadmetioo  of  die  serieee 

of  an  oblong  spheroid^  slightly  elliptical,  to  that  of 
the  inscribed  spherei  varies  as  the  sine  of  twice  tbe 
distance  trom  the  circle  of  contact  ;  and  a  prirticlc 
retiting  ou  any  part  of  it,  without  friction,  may  be 
held  in  equilibrium  by  the  attraction  of  a  distant 
body,  [situated  in  the  direction  ofthe  axis.] 

If  a  sphere  be  inscribed  in  an  oblong spbmiid,  the 
eievatioQ  uf  the  spheroid  above  (he  sphere  must  ob- 
viously be  proportional,  when  measured  in  a  direction 
iHir.iliil  to  tlie  axis  ot  tlie  spheroid,  to  the  ordinate 
ot  the  sfjheri',  that  is,  to  the  sine  of  the  distance  from 
its  Mjuator,  and  when  reduced  to  a  directionpcrpcndi- 
cularto  the  surl'oce  of  the  sphere,  it  must  be  propor- 
tional to  the  square  of  tiat  sine  ;  and  the  tangent  of 
tbe  indinatioa  to  the  surlace  of  the  sphere^  which  is 
equal  to  the  fluxion  of  tbe  efevetion  dtvidM  by  that 
of  the  circumference,  must  bcexpressed  by  twice  the 
continual  pn  duct  of  the  sine,  the  cosine,  and  the 
ellipticity,  or  rather  the  ijreater  elevation,  r,  the  ruvhus 
being  considered  as  unity :  so  that  the  elevation  e 
will  also  express  the  tangent  ofthe  inclination  where 
it  is  greaiesi,  since  2  sin.cos  }  and  the  iocU- 
iiation  will  be  everj  where  as  the  product  of  the  tine 
and  cosine. 

If,  theret'ore,  the  density  of  the  elevated  parts  be 
considered  ait  evanescent,  and  their  attraction  he 
neglected,  there  wiit  be  an  equilibrium,  when  tlie 
ellipticity  is  to  the  radius  as  the  disturbing  force  to 
the  whole  force  of  gravitation :  for  each  particle, 
sitdHted  00  the  sumeei  will  be  eetoeted  by  a  di»> 
turbing  force  tending  towards  the  pole  of  the  spheroid, 
precisely  equal  and  contrary  to  that  portion  of  the 
force  of  griivitatioti  which  urges  it  in  the  opposite 
direction  down  the  inclined  surface.  Hence,  if  the 
denaitjr  of  the  sea  were  supposed  incoiuiderable,  in 
Gonperisoo  with  that  of  the  earth,  the  radius  being 
So  889  000  feet,  tbe  greatest  height  of  a  lunar  tide  m 
equUibrinm  wotdd  be  2.0166  feet,  and  that  of  a  solsr 
tide  .8097 :  tbet  'n,  suppoung  tlie  moun's  hofuoBtsl 
paralUx  ebout  SJ\  aod  her  aM  vW  of  tbu  of  the 
earth. 
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■iah*  Theorem  C.  [01.  Ite  d^«>*mg  attractioo  of 
1^-^  the  ihin  shell,  contained  between  Btpheroidica)  gar- 
face  and  its  inscribed  sphere,  varies  in  the  came  pro. 
portion  as  the  iiu-Situiti  ju  nf  the  surface,  ami  is  to  the 
kUUvc  force  of  gravity  depending  on  that  iiiclina- 
tioD,  as  three  times  the  iimitf  of  cbe  rileU,  to  five 
dmes  Umt  of  tlie  sphere. 

We  nifiy  imagine  the  •wfhoe  of  tbo  iptmo  to  be 
diviJcfl  by  an  infinite  number  of  parallel  and  equi- 
distant circii  --i,  beginning  from  any  point  at  which  a 
gravitating  pnrticlc  is  situated,  and  wo  may  suppose 
ail  these  circles  to  be  divided  by  a  plime  perpendi- 
eular  to  the  meridiati  of  the  point,  and  consequently 
bisecting  the  eqnatorial  pIiM  of  tbe  apberdid:  it  ia 
obviou«i,  that,  if  the  elevatnoa  on  tbe  oppoiile  sides 
of  the  plane  be  equal  at  the  corresponding  points  of 
•  each  circle,  no  lateral  fbrce  will  be  produced  ;  but 

when  they  are  unequal,  th o  excess  of  the  elevated 
matter  oo  one  side  above  titat  of  tbe  other  side  wiil 
produce  a  dittilfbing  or  lateral  tone.  Now,  the  ele- 
vation being  everywhere  as  the  square  of  tbe  diMaooe. 
»  fnm  the  equatorial  plane,  we  may  call  it  tifl,  and 
the  dlfTcrencf,  corresponding  to  any  point  of  that 
semicircle,  wbicli  t«  the  nearer  to  the  pole  of  the 
spheroid,  will  be  e{x^—x"^)^r{x' +  s")(:c'—x").  But 
ar^4-x"  is  alwavs  tmce  the  diaiaucc  of  the  ceotrc  of 
tbe  sapposed  circle  fton  tbe  equatorial  plane ;  and 
(be  distance  of  this  centre  firom  tbat  of  tbe  sphere 
win  be  cos  if  -4.  be  the  aogobv  distmee  of  the 
circle  from  its  pole ;  and  calling  p  the  distance  of 
this  pole,  from  the  equatorial  plane  of  the  spheroid, 
the  distance  in  question  will  be  cos  -J,  sin  and 
r'-fj"=2  cos  4-  sin  and  the  difference  «' — r" 
i«  twice  the  HClual  sine  of  the  arc  i  in  the  supposed 
circlet  that  m,  twice  the  aotanl  sine,  reduced  in  the 
ntio  of  unit  to  tbe  radios  of  this  circle,  which  is  sin 
reduced  again  to  a  direction  perpendicular  to  the 
equatorial  plane  ;  whence  x' — x"— 2  sin  J  sia  -y  COS  p : 
and  x^— jr"'=4  sin  ^sin  co3  4  sin  cos  f.  Hence 
it  follows,  that,  in  different  po&itions  of  the  gravitatij^ 
particle,  the  effective  elevation  at  eaofa  pnnt  of  the 
surface,  similarly  aituated  with  respect  to  it,  is  as  the 
product  of  the  sine  and  cosine  of  Its  angular  distance 
f  from  the  equatorial  plane,  the  other  quantities  con- 
cerned remaining  the  same  in  ail  positions.  But  tlie 
inclinuiion  uf  the  surface  of  the  spheroid,  as  well  as 
the  origioal  disturbing  force,  varies  in  tbe  same  pro* 
portion  fif  tbe  product  of  the  sine  and  cosbe  oi  the 
distance  pt  oopoefaeisdjr,  the  aum  of  this  disturbing 
attraction  and  the  orrpntit  force  wiU  abo  vary  as 
tbe  inclination  of  the  surface,  and  may  be  in  equili- 
brium with  the  tendency  to  descend  towards  the 
centre,  provided  that  the  ellipticity  be  duly 
•urate  to  the  density  of  the  elevated  patta. 

Now,  hi  order  to  find  tbe  actual  flugnitade  of  (he 
disturbing  attraction  for  a  shell  of  given  density,  we 
must  compute  the  fluent  of  4  «  sin  Mt)  sin  cos  -id-^ 
tin  cos  f,  reduced  first  according  to  the  distance 
and  direction  of  each  particle  from  the  given  gravi- 
 tiaadweiMKooBMtiiefliMotwjih 
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(he  attmctlon  of  tbe  wbide  qphcfo  at  the  diitanoe 
•r dw xadittw  unity.  But ftrthe angle  i,  the  por< 


tion  of  tbe  foros  acting  fai  tbe  oommoo  dinetibB  of  Wis. 

sin  4  is  to  the  whole  attraction  at  the  same  distance  ' 
as  sin  4  to  1,  so  that  the  attractive  force  of  any  point 
of  tlie  semicircle  will  be  4<  sin  *J  hin  (  1  in  cos 
f,  and  its  fluxion  will  be  as  sin  -Mi^  ot  which  tbe 
fluent  is  — ^  sin  coe  i,  or  when  drrl80%  ^t,  and 
!«'  sio  ivi^  ei^ieaa  the  efiect  of  the  distiubieg  at* 
traction  of  the  aenidrdeii  of  wbldi  abi  ■<4'  ia  the  »» 
diiu,  reduced  to  the  direction  of  the  middle  point, 
of  which  the  distance  is  S  sin  :  the  reduction  for 
tliis  distance  is  as  ita  square  to  1 ;  and  for  the  direc- 
tion, as  tlie  distance  to  sin  -J/)  together  making 

ibi  4* 


the  ratio  of 


8  sin 


-,  and  the  ultimate  fluxion  of 


the  force  will  be  2c-  sin  4  ^i"        9  <>>t  COB  4 
■•n  4*     J  I    a    sin  ■^4'  CO"  4  .  i    t  .. 

sm        sui  coe      and  the  fiaetion  Iweooiei 

i^-^;?^  «oo  4=rtMia  »|4cBB  4  seoi 'H*  (<»^ 

14— sin  ^^4'^seoB  *}^^-cos  'i4'+cos  *i4'=2coB* 
|4^-caa         Kow,  takiog  the  floent  fion  4=0 

to  -^IW,  we  bm  S/'coa  =|.|. 

and^'cos  *J4/X2dJ4.=*,  (Art  FtoEMXS, n. S6l, 

3  4  4 

Sff9}s  dwdiflbndcebdng^.^s^wbeiioetbcflii* 

4  I 

ent  of  the  force  is  fotmd  Sevsin  cos  f  X~><^ 
iqgdMdflBii^  of  the  fluid  i{  er^wbeieit  k  great* 

ea^ rta  cos  f  being  =|,       while  ^  attnctieB  of 

theipbefeitaalf  i>|«>  which  ia  to       aa  Itof^; 

and  since  the  elevation  e  expresses  also  the  maxi- 
mum of  the  relative  force  of  gravity  depending  on 
tbetBB|geDtertheiiiclinatiao0haoreaaB)b  itiaob- 

vioui  (hat  (be  distnibii^  atttodion  —  mwt  be  to 


the  reiaiive  lorce  «,  as  -  to  5. 


ConUary  I.  If  r=:1,  as  in  a  homogeneous  fluid 
iMra  or  apberoid.  the  dbnubfatt  atttectioo  be* 


ooaMa|s,  aed  tUs  attraolbw,  together  with  tbe  pri- 

mitive  Ibroe  f,  aooet  express  the  actual  detitioa  e, 

5  2  5. 

or  -e  +f=t,  whence/  =  -e,  and  e  =  giving 

S.024  and  5.048  for  the  magnitude  of  tbe  solar  and 
lunar  tides,  when /==.8097  and  2.0166  respectively. 
But  thia  ia  obviood^  Ihr  fioB  the  eotpl  atato  of  tbe 
proUoBk 


664 
nam. 


.     .  TIDES. 

Onralbiy  9>  Supporiog  tnaSA  (See  Jomm,  B.  1. 


»,tiiile=?^=5/;i»«li« 


Apr.I880),««b«vc  1^+/= 

the  height  or  the  primitive  tides  of  an  ocean  of  water, 
OOVCfing  the  wbo^  «urfac«  of  the  cwtb,  such  m  it 
Mtindly  ig,  ought  to  be  .911  ftr  (be  wier,  lod  9S7 

for  the  lunar  distorbiag  force :  that  b,  luppowig  the 
■ea  to  be  without  inertia,  so  as  to  aeeonimodate  iu 
■elf  nt  once  to  tho  toriti  of  c<|ui)ibriuni.  Hut,  in  the 
actual  slate  ul  the  irreguUiiucs  o!  tlu-  M:'as  and  con- 
doenu,  it  is  impossible  to  pay  any  regjard  to  this  se- 
condary force,  since  the  phenomena  do  not Jiutifjr 
■»  in  supposing  the  general  form  of  Ihe  emmce  M 
the  ocean  anch  as  to  gire  rise  to  it. 


Throrem  D.  QM].'  When  the  horizontal  larfliee 

of  a  tu|uiil  is  L-lt'v.iti  d  or  depressed  a  little  at  a  given 
point,  lilt:  clLct  will  be  projjugiilL-tl  in  the  manner  ot 
a  wave,  with  a  Telocity  equal  to  tliat  ot  a  heavy  body 
wliicli  Itas  fallen  thrnugli  a  space  tquai  to  half  the 
dtpil)  of  the  tiuid,  the  form  of  the  wave  rcmatning 
similar  to  that  of  the  origioal  elefittioo  or  depvewien. 
Mutr.  Celetl.  Meek.  878.  p.  Sl8. 

Rchatiiim.  The  demonstration  of  this  theorem  im- 
plies that  water  is  incompressible,  and  that  the  pres- 
■urc  of  each  panicle  placed  on  the  surface  U  in!<tun- 
taneously  communicutt^d  through  the  whole  depth  of 
the  fluid  to  tlio  bottom.  These  suppositions  are  not 
indeed  atrictlj  accurate  in  any  case,  but  they  intro- 
duce BO^ieosible  error  when  the  surface  of  the  wave 
similarly  affected  is  large  in  conpenoon  with  Ihe 
depth  of  the  fluid.  A  modem  author,  of  eetehrity, 
seem*  to  have  taken  it  for  granted,  that  the  pressure 
is  propagaiteU  wtiU  the  bame  velocity  dowriwardb  and 
laterally;  at  least,  if  »ach  is  not  Ins  nieanini:,  he  has 
beenaomewhat  unfortunate  in  the  choiccol  hi.s  ex])ret>- 
aione ;  but  there  seems  no  reaion  whatever,  why 
mier  ihould  cemmuDicate  fofoe  none  elowiy  when 
h'  h  perfieedy  confined,  than  ice  would  do;  and  the 
divergence  of  the  pressure  of  a  certain  portion  ot"  the 
SurUee  of  water,  elevated  a  iiltle,  Ibr  example,  abtjve 
the  re«t,  may  be  compared  to  the  vrr^rHcc  of  a 
aound  entering  into  a  detached  chaoibcr  by  an  api>r> 
tareof  the  same:  she  iritlt  the  given  surface,  which  is 

Ebehly  tmall  in  oenmHion  with  ita  direct  moUoOf 
efvalfy  rapid,  and  n  botb  eaice  depending  en  the 
modulus  of  the  elasticity  of  the  medium. 

Theorem  E.  [_V}.  A  wave  of  a  symmetrical  form, 
with  Q  de])re9aioii  eqnal  tiiiU  similar  to  its  elevation, 
striking  agatn«t  a  solid  vertical  obstacle,  will  b«  re- 
flected, so  as  to  cause  a  part  of  the  surface,  at  the 
distance  of  one  fourth  of  its  whole  breadthj  to 
remain  at  rest;  and  if  there  be  another  oppeeite 
obstacle  at  twice  th^  dietoncef  there  may  be  a  per- 
petual vibrelliMi  botween  the  awtfiscet,  the  middle 
point  Iiaving  do  vertical  DOOtioD.  Nat.  FAU,  L  f, 
«89.  777. 

Scholium  1.  The  elevation  and  depression  of  a 
•pberoid,  compared  with  the  surface  of  the  sphere  of 
«q|nl  aqgoitiiiie«  exhibits  a  ^rometrieal  w«ve  in  the 
oenieoft£epfepeaitioil,i  and  it  is  not  necessary,  that 
the  iharet  diould  be  very  rocky  or  perpendicular,  in 
order  to  produce  i  <^'rong  reflection  ;  tor,  even  the 
vibration  of  the  water  in  the  bottom  of  a  commoa 
i  bwin  ii  cdveiiienbljr  | 


CW^Iofjr  &  The  vibrations  of  the  water  i 
to  be  eontamed  ni  a  canal,  following  the  direetroa  of  ^ 

the  equator,  lind  90°  in  length,  would  be  nynchronous 
with  the  pas^a^e  of  a  wave  IbU"  in  breadth,  over  mj 
point  of  a  canal  of  the  Mat*  dcptb^  tod  eiufnandia^< 
the  whole  globe. 

Sekolium  2.  It  has  been  usual  to  consider  the  el^ 
vatioB  of  the  tide*,  ai  identical  with  that  of  anobleog 
■pheroid,  meaenied  at  its  vertex*  and  tberefere  as 
amounting  to  twice  Si  much  as  the  depression 
of  the  same  spheroid  at  the  etjnittor,  considered 
in  relation  to  tlie  mean  height  belotJi.'ing  to  a 
sphere  of  the  same  magnitude :  but,  the  <>uppo&iiioo 
is  by  no  means  applicable  to  the  cose  of  a  globe, 
covered  partially  and  irregularly  with  water,  so  that 
in  almost  all  cases  of  actual  timt,  theelevatioQ  must 
be  considered  W  Uttle  if  eft  ad  greater  than  the  d»* 
pression,  as  Ihr  at  thii  cauie  only  i»  coneenwd ; 
there  are,  however,  some  other  reasoris  to  expect, 
tii^l  the  ekvuiion  of  the  great  wave  might  often  ar- 
rive at  a  distant  pcEt  in  wmewliat  greater  fiirce  tlHBI 
the  depression. 

Theorem  F.  [K]|.  The  owillationi  of  the  m 
and  of  lokei^  conatituttog  the  tidca«  are  lubjeot  is 
laws  exactly  similar  to  tnoee  of  pcodulams  canaUB 
of  performing  vibrations  in  the  same  time,  and  su^ 
pended  trom  points  which  arc  subjected  to  compound 
ri'gular  vibiationr,  of  which  the  constituent  periods 
uii  cuoipktc'd  ill  Itaif  a  lunar,  and  hulf  a  ttuiar  day 
^or  in  some  particular  cases  a  u  iiole  day^. 

jjupppiing  the  tarfacc  of  tlie  sea  to  remain  at  rest, 
cadi  point  of  it  would  become  alternately  devoted 
and  depressed,  in  comparison  with  the  situation  ia 
which  It  might  remain  in  equilibrium ;  its  distance 
from  this  situation  varying  accorolng  to  the  regular 
law  of  the  pendulum  (see  Theorem  b) ;  and  like 
all  minute  vibrations,  it  will  be  actuated  by  forcea 
indirectly  dependent  on,  and  proportional  to,  this 
distance  ;  so  that  it  may  tie  cuiuparcd  toa  pcndulooi 
body  remaining  at  rest  in  the  vertical  line^  abooC 
which  ite  point  of  suspension  vibratee,  and  will  ood> 
sequcully  follow  the  motion  of  the  temporarv  hiiri- 
2011,  ill  Uic  same  manner  as  tiie  pendulum  follows  the 
vibration  of  its  point  of  »uhpen?ion,  either  with  a 
direct  or  a  retrograde  motion,  accoruing  to  circum- 
stances, which  will  be  beicaftcr  explained :  the  op^ 
ration  of  the  forces  oonoemed  bein^  perfectly  onefaH 
gout,  whether  we  cemider  the  simple  hydreetatle 

pressure  depending'  on  the  elevation,  or  the  horizon- 
tal prcMure,  derived  tVom  the  inclination  of  tJie  sur- 
faccj  or  the  dilTerential  force  immediately  producing 
elevation  and  depression,  depending  on  tJie  variation 
of  the  horizontal  pressure,  and  proportional  to  tbs 
curvature  of  the  surface.  It  beciomea  therefore 
cessary  for  the  theory  of  the  tides,  to  iavectigsts 
minutely  the  laws  of  these  compound  and  compulsory 
vibrations  t  which,  t<^etlier  with  the  resistances 
aOecting  thev*  will  be  die  aatjeet  of  the  oaxtiaiK 
tion. 


bavee 


SiCT.  Vn.'-U^the  EffMs  ofHautmet  m  i 

Motions,  uhethrr  Smiplf  or  Compound. 

Theorem  G.  If  dio-fi4ds-(.j&sds-f-i>irds=0 ;  ws 
(•+5*+-^gB-^=c  t  Us  being=I. 
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SckUmm.  Por  ibe  belter  Ol>jj«tt»ndiiig  of  the 
'  node  of  invetiigatum  which  wW  oe  etnployed  in 
tluM  proposiuoiu,  it  will  be  proper  to  prcmse  some 
tecurkt  on  tb«  in»e»lig»tion  of  fluxioDal  equation*, 
by  inewu  ra«lliplver«.  A  perm>n,  unacquainted 
with  the  language  of  modem  UMtbematiciaiit,  would 
MturaUy  uoderetand.  by  a  •*«ril«rloD  ofiategrabUi- 
ty,"  some  mode  of  (Ii«t4ngui5liing  an  expression  that 
would  be  integrated,  froai  one  tliat  wa«  untracubie : 
while,  in  fact,  thit  celebrated  criterion  relates  only  to 
aacMmft  form  io  which  the  expretttioo  occurs, 
«Bd  Bok  to  in  If  we  take,  fork. 

^moBt  the  w«ft  kiwwa  case  of  the  floxioii  «f 

tbk=0,  we  be»e  alao^dx — jr</v=o  ;  m^  this  cxpres' 
■M  M  Iioager  fulfill  the  condition*  of  integrabiiity, 

ttBtS  w»  Miltiphr  b  Bgein  by—,  aod  r^»e  it  to 

its  perfect  form.  The  direct  investigation  of  such  a 
multiplier  ii  generally  aUended  by  insuperable  diffi- 
culties;  and  the  best  expedient,  in  pratiicnl  cases, 
ia  to  esamiae  the  results  of  the  employmeDt  of  such 
BHiltipllfCffj  as  are  cnosi  likely  to  be  concerned  in  the 
ptnMtm,  vhh  indotorminete  coefficient*,  end  to  coin- 
fare  than  with  the  cquatieae  propoeed.  In  conunon 
casc9,  the  finding  of  nueoU,  wlWD  only  one  variable 
qua&tiiy  is  concerned,  require*  litUe  more  than  the 
employ  !  1  n-.  i  f  a  Table  such  as  that  of  Meier  Hirsch, 
or  that  which  constitutes  the  Article  1'luents  in  this 
Si^PfUment ;  and  the  demonstration  of  the  truth  of 
the  solution  is  in  genefsi  faroished  at  once,  for  each 
case,  by  taking  the  flwtloo  of  the  quantity  iowrted 
in  the  Table  as  the  flucmt:  but  for  the  separation  of 
different  variable  quantities,  where  they  are  involved 
with  each  other,  the  employment  of  proper  niulti« 
pliers  is  one  of  the  most  e^ctual  expedients ;  and 
u  ia  stilt  more  essential  to  the  solution  of  equations 
between  fltudooa  of  difiMteat  ordert,  or  their  cocffi. 
Sndi  equationa  require  in  general  to  be 
■pared  with  some  multiple  of  the  exponential 

quantity  e"*^,  wblcb  afibrda  fluxions  of  aucceasive 
orders,  that  have  limpfe  relation*  to  each  other, 

especially  when  <]/  is  considered  as  constant.  The 
multiples  of  »in  Ct,  and  cos  C'<,  are  also  very  useful 
in  such  investigation«i,  and  for  a  similar  reat^on  ;  but 
the  solutions  that  they  aiford  are  commonly  less 
eomprehenaive  than  the  former;  though  they  are 
often  simpler,  and  mofe  caaiijr  obtained.  It  i*  no^ 
however,  necessary  tlurt  the  exponent  of  tho  nultu 
plier  should  flow  uniforinly,  as  will  appear  from  the 
first  example  of  a  problem  which  lias  been  solved  by 
Euler  in  his  Mechanics:  the  subsequent  eauun|llCi 
will  possess  somewhat  more  of  novelty- 

Demmttratioiu    The  fluxion  of      (a  -hP^+'i) 
•  ■*  (d»4-pd4+(iiw  +  npt-^nq)  d#)=e*dtp+  {p  +  nq) 

A+«d«d<4- Rffdf)  i  and  «aBDpariog  wiA  tbii  «  (dw 
^.  JdvHhi}«d»fMa)»  in  btie        >psB,  and 
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= ;  and,  Inllr,  p+wfsAfss 
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AD^B 


^  DD 


;  cooaeqiMttljtbellii^deinof  «^  C*''^^' ' 
\  is  equal  to  notliiiig^  «iid  that  tpaalSKf 


is  constant,  or  equal  to  c. 

ExampU.  Let  tlie  fjiren  equation  be  that  i  f  ;i  i  y- 
cloidal  pendulum,  tuovin^  with  a  resistance  proper- 

S'*— 

^^"^^ 

Sckalium  2.  The  space  s  being  supposed  to  begin 
at  the  lowcet  point  of  the  cumt,  the  ttuxkin  dr  is  ne> 
gatitre  durina  the  descent  on  the  poaitive  aide,  and 
the  force  dus  is  consequently  negative,  and  eqoalt 
when  tiare  is  no  resitunce,  to  Bs.  B  being  a  poai* 
tive  coefficieD^  equivalent,  m  Ihecaie  of  gnvltalion, 

to  ^or  y»  I  baug  the  latigib  of  kho  pendulontiand 

g  the  descent  of  a  falling  body  in  the  first  second. 
The  coefficient  — Z>  ia  negative,  because  the  reiiat- 
ance  acta  in  a  contrai^  direction  to  that  of  the  force 

Bt,  as  long  as  «  remams  positive,  and  coincides  with 
it  on  the  negative  side.  But  in  the  return  of  the 
pendulum  the  signs  are  changed ;  so  that  the  cqua« 
lion  can  only  be  applied  to  a  single  vibration  :  since 
the  two  forces  in  question  oppose  each  other  in  the 
same  poinu  of  the  cum  hi  wludt  thcy  before  agreed, 
dj* 

whSe  the  aquan  ^  nuM  alwaya  rcnaiD  poaitife. 

Solvlion.  If  we  multiply  the  given  equitfaw  fay  df, 
and  make  the  iquate  of  ibe  velod^,  w  «cesi*=  ^ 

ddi  d** 

we  have  As  ^^  .  +  /^id*— D— 5d*=0=;dtt+B*d^ 

Dwd«,  and  dfr-f  2/?uU— '2ZJudj=0;  which,  com- 
pared with  tilt"  ilieoruni,  gives  ui  0  for  A,  ZB  fOT  It, 
and— 2i>  for  JD;  «nd  the  solution  becomes 


C9  t 


(B        B    \  B  .    B  . 

"'-TS'-^^*'  or  ««2gH^+ 

asX,we 


B  B 


andeas-V^i  ^ bah*  dio  if 7=1+ 


W«  aaay  abo  eobatitain  «  foe 

B  ,    B      -  _2/)»      B  — ai>r  , 
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 ;  and  (1  +iD>.)  e"^  =  1  +9Dk-~ 

wbcBce  ^^jy  (2I>*  —  2i>  C*^*)  +  P"'"*  °^  greatest  velocity  is  |  of  the  differeoce 

of  the  successive  Tibrations. 
«21V  . . . )  =  oTTn  *i>*i«'.* .)       &Ao/«BM  2.  If  a:  be  the  value  of  w  when  Dn> 

wooUi  be  equal  to  the  force  of  gravity,  ml  i>K:sBt 


3-'       3"/    .    w  =Sg>  w«  hm  Dasher  J?beii«  the  he^flMi 


C^rottanr  1.  Fnm  this  solution  we  obtaia  tbe  wkkb  a  bei^  anat  fUl  to  •oqaira  the  friiifhr  JM 
point  at  wfibdi  the  vdocitj  is  greatett ;  and,  by  fe>  .  '  ^  ' 

versing  the  equation,  wc  may  alt-o  find  the  extent  of  ilBee  KstgH,  Ott-4m  IBd  ftD^4» 
the  vibration.    l"or  when  d:t'=0,  we  have  li.nh^  « 
]hvi\s,  luul  Hi=]hu,  wliicli  is  til    lili  .  iou*  expression        Scholium  .'5.  It  is  natural  to  iroagiDe  that  we  might 

of  the  equality  of  the  resistance  to  the  propelling  obtain  the  time  from  the  equatioD  expreaiing  tbe  *•> 

fime.  mtiif  tbe  gveateittnliM  eftfcsi^iBddia  leet^inieniia  «r  thaapaca^ tf vei 


B      B  1 

cemipondiiig  nine  er«ai^w«  have  as^;+^^+  *>MTabaer— bi»a  nav  aeria^  by  iMMa  oT  Aa 

j3                           »          jjg,  Newtonian  theorem:  but  the  floetfa  that  ebtdael 

r«     =  ^1  •«» -otsD*.  aiMlj^SE— «    =t  for  the  ezpreauon  of  the  time  arc  deficicn  t  in  con»cr- 

gency ;  and  a  similar  difficulty  would  occur  if  we  ex- 

By  2D((— A.)     .        1  ilKt — A)      .  pressed  «  in  terms  of  to  by  reversing  the  .'eric»,  and 

SSO  '           •  *""'<^  7^-'          ♦  ""O  r=  divided  its  fluxion  by  Jw.    The  ingenuity  of  £uler 

9rK3i—t\  •  devised  a  method  of  avoiding  tbeee  iiw 

m          \  eeaaequently  bly  =  2D  (x — ;)  =  hi  (1+  conveniences,  by  supposiog  tbe  *xrm  to  bcgja  at  the 

«m),  and  9Dea  tl>x->bl  (I  +  2DX),  and  $=  pomt  whate  tbe  velocity  it  a  DwdnDOii  aod  h  wffl 

,              „             .           .  b«»M>M>3>«thk]nveetigatiea,t4»fbll««biaai<pi^ 

~  (  2D*x«--  ^  tisj . . .  )  =  DX«_f  D*x»  +  . . .  with  tome  slight  variatioos. 

^                 '  r  ;'  /'7rvS.    In  order  to  find  the  time  of  vfbia- 

»   J    •                        .                ■'^  yy,r>.     HI--  .  tion,  we  take      -csr,  and  *— -«u=2.  ihea  *— rAr.  • 

And  since  xbs  -rC*  we  have  x  =  ^7r=(2DX— hi  [  I  +  '                      *— ♦^r*  • 

XiMMui.  FerdwiemnenerBieriaiyerofaflolia  _ 


equation,  if  ,=a*+Ax»+cx'+  . .  we  have  x=U~    *Die+rJ^  uA  •  beugss^  as-      .      ,  r 


jp— «»  j^-t — *♦+  +aiu/        «    ;  but  we  haw 


that 


The  proof  of  thii»  well  known  formula  is  the  most  ojj^     »  =75"''  rrhi  2^'+20*T»+5i)V+ 

mdily  obuined  by  means  of  a  tscnt-s  with  indeter*  ^     2DD\  S 

lUDatecocfficieatfk ancfa at «=Ak+B^+  . . ^ which,  Anvt j.      ^ -g,  . 

by  aetnal  involiitHHi,  and  by  eesBpariaon  with  the  1«         *  *  V~D     D  j"*"^'*  • 

proposed  series,  will  give  the  required  valuat  of  the  ^ 

coefficients,  at  expreued  in  this  Lemma.  s—Bt''—^BDt'  i.BD«r*-_        mnA  *  — »* 

Whaiiie^  we  obtaia  from  iuvalM^  8  r  •»',maa-g^r- 


dlvhM  by  A<  lb*  aqiHtln  «XaB  7*-|l>7^^.  +|Df'44^+ In «dar to imwaa  ihb  le- 

1                                                    ,  .         -  s 

^D'yo' — . . . ;  and  by  reversing  this  seriet«  we  have  ^        P"*  ^—S**  «od  r  =  aj^  -f  uy* +c|r»+ 

9X      8          40                     „  •  •  •  .     J  1j>  substituting  tbe  powers  of  this  scriet 


tihi*l»%iiiiUI»iTi  itwowminitnil.  4....,«eMul,aa-tiv«|ii-i«...i 

.8  11 
brattooi  -£)/.*,  when  the  rcsiauuice  u  very  small ;   ana  «-=y^^^+-DV-~»»«'   Hence  dr^d^ 
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TMcf.    o  1  tb*  cqitttion  U  sanBitieBtlvappUcalils  to  tbc  mm>> 

^i^Srdy  +  lOy^f^ . . .  s  «d  lUi  iminit  dfaM  cetrive  wbratioiw.   Thiw,  in  Ae  recond  dewjemt,  on 

•^•^  nef;ative  i'ule  of  tlic  vertical  line,  Bs  being 

bj  the  veloatjr  e=^/(>^— »),  wBI  b*  Oe  flanOB  of  ^-^^^        _^  bccaniing  nesrcr  to  O,  the  lluxion  d.t  ia 

the  time;  or,  since  d^=2ydj^  and  dj^=— =  pmiuve,  and  ./'|*  is  of  a  contrary  character  to  Bt, 

 wik  — ^i-w    —  ^    I  as  it  oi.glit  lo  bf. 

S^/av**  ""'a2^(«— m)  aBV(«— «)  A /u/^w  ,     Since  ra=}y4±:V(i>^*—fi),  and  or: 

X)>       ids  ^^=1=^(i^->^j,  it  ia  obvioiM  that  the  two  mmU- 
6577b*  f(Kz—sz)~'"'          fiiienitbeciiBieifs        qiuuititia  will  be  eliber  pcMlble  or  imaginaij, 

1  o      on  r>'  MCOrdingly  as       if  prrntcr  or  leas  than  J5. 

 t  „c  ^  gin  — — — +  — —»  Case  I    K  A- it  gitaier  than  IrB.  the  resiitance 

a^fi  ,  afl^^ — ^^^eB;/B  being  very  considerable,  the  eeliitioii  beeoaes 

(|.««  »  •b.^^C»-<l)  .. the  ^ye  of  e*^=t^<*^'--^(J+n4-<=P*^a^B)>) 

which,  Uken  from  s=Oto«=«,  «2^— =i:  i  and  the  velocity  d=— ^  =  (Ji4— — 

g-^i«r)...  ir»«a»ir  ■Mfceraegttife.for  3])_«-*'*'-^^''*"-*>*=(|4+Vail«-JI>- 

Uic  aiiCfiit  of  the  |>r'n(!uUin),  t!n'  coi  fliciLMits  r,  n,  ^f^— s^<H*— .         jf        velocity  be  mp 

.  .  . ,  E,  !>,  . . . ,  will  cliaiijit  tlicir  siirns,  and  tlic  va-  ,  .  ,     .  .       j  ^    _        .  ' 

'  *>  posed  to  vanish  when  *=:X,  and  trzO,  we  hive  Qa 

l«e of*  wm  b.  5^  +  1?./^  +  ~  75-+ .  •  • .  4^>:-^(i^-^'^-^i-^>.+ 

3/>  12/1^0  Corollar:/  1.     Huiice  it  a|>i>Lars  timt  such  a  pCO- 

«        jyKV  ,  duluiu  would  requiri-  an  intinite  time  to  descend  to 

the  fUD  of  both  being— g^g=-Tg+*..  i  wbicb  tlic  Unvest  point,  --iiun-  the  velocity  caiuiot  have  a  , 

.  ^         .  .   ,    ..^  finite  value  when  *  vanishes,  the  exponeutial  quanti- 

n  tbe  tioie  of  m  ooe^lete  vibntioa,  and  the  dlffei^  gy  p.^er  beginning  negative. 

4D  .  .         _     a.  ^  -  .t.      ■  ^  Sciotiitm  g.   Tbe  coefficient  B  may  elao  be  writ* 

*^  5S*'*+*"  ™  Ho  i«n«iace OB  tea, for  en ocwel  peodiUuiD, » mfoioidl io Eb(W» 

the  whole  time  involves  therefore,  only  the  Noond  ^,  or  %  H  we  cM  g  ibt  deacent  ef  a  iUI. 

aad  the  higher  powen  of  tbe  ooefficient  of  tbe  re-  I  t 

Mtanoe  Di  and  it  abo  diiappean  with  the  arc,  o«  ing  body  in  the  first  second,  which  is,  however,  de. 

K,  the  square  of  the  greatest  velocity,  becoines  to-  aetodj  inlbeworlu  of  some  author^  bylr  orofoaiw 
considerable  with  respect  to  the  velocity  itself,  aod  ^  ^ 

7  if.  If  «a  nako  :T3+-rt=0;wbeB<=:^tbefiMree 

to  tbe  time  -tb-  '  <w»  < 

,ddf,  ^d»  .  „    „        ^  becomes  such  that — d'«=:32d(^,  and — ^=raa. 


TKioaaifH.  tf  AasQ^  d< 

which  is  the  true  velodqr  generated  by  such  a  force 

eoortiat.  we  bare  •"''(di+ai d/)=c ;  m  being=  §A  'Q  »  second  of  time.   Soppoung  i  to  be  the  velocity 

±J(|ilC«B},aBd  o=:|^q=s/(}/f*— B).  with  which  tbe  rciiatance  would  become  equal  to 

Demonttralion.     The  fluxion  of  e^(As  +  aiit)  tbo  wcigb^  we oniet bavOf  fiir  i<               in oidar 

tbe  prapoied  equation,  we  bavo,  fer  tbe  eoeflieiaBtib  to  that  of  gravHj,  and  A^^i  aad  if  i  ba  the 

S 

9^msAt  and  m»=Bt  wbaoce  -^•fos^'i  be^  fron  which  a  body  must  fall  to  gain  Ibe  vt. 

Am^~D,  ma iA±^i\jP—B},  and  a^Mq:  lodiy  it, tioqa k=^,Af s^snf.  Heooa  H  M- 

Example.    L«t  the  equation  propoi>od  be  that  of  lo«a^  tbot  wbau  iCstA,  whicb  it  tbe  tbtW  of  thc 

a  cydoidal  pendulum,  vibrating  witti  a  resistance  Sir  i 

ddi      ds  pOMlbaitj  of  allernale  nbtattons,  ^  -  r>  ""^ 

proportional  to  the  velociqri  that  i>, '^^il-j-'f  . 

_                                    .        *  Ibe  resistance  becoming  equal  to  the  weight  when 

tfcMMai  I,   Tlw  lanatnea  ii  acre  adaqiaataly  „f^^^^  pendulmn. 

_  .n            k-              A*         fl,-,  Coie  ii.   Supposing  now  the  M  ar  iner  to  Lh  ri.  re 

»  Bu  oaaaai  ny  (bb  wnn         en  loat  fg^^  ^^t     be  ie»s  Uisui  U,  aad  making 
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tJ—lCi  the  Mlutioa  of  the  cqMtim,  jy+'^jf  +  /      i  l  \  * 

^      _i_  — ^     J  CO*  C'j  (  1  +  f-^  J  ;  COS  C(  being  aiso,  in  thU  caie^ 

V— iCi  I  1=0;  whence,  by  taking  the  tiro  diffeN  ^ 


g         8CC        8g— g^/<_^_  / 
in  Mccetsion,  and  adding  together  their    ^~8CC+AA~  SB — AA~'  6B- — AA' 

hOm.  wa  obtain  a(^*^'[*'^"^"^*"^~*"    ,  V»^i^»oilio»«ao»iaoofili«diiio^ortoilie 

—.yZTot    ij^a           -nv  arc       in  tb«  cirda  npraMntdl  bj  Cr. 

 =2  »CT&J;=*»«»'."««       Cor«ft„y  «.   I.  fon...  Ihtt  bod.  .  »d 

vaniih  eeotinuaily  at  eqml  meocttive  iaicr«oli,iHMn> 


— W 


,/Zir<_^-V— 1<^<       —4^'  ^,     ,  .     .  tho  dcuMt,  to  ibe  tovoM  pobt,  wai  ikflcAfl* 

 Cs=cc       .  Now  ilic  uaagtnary  ^  ^ 

^  •  /             .1             A       .L      II  PJ  *^      eorreipondine  to  7  +  -7%  ud  the  mAk 

exponential  qaantitie»,  thus  combined,  arc  the  well  *      ♦  '  8C 

known  expressiuns  for  [he  sin?  and  cosiiK'  of  ihe  arc  ^ 

CtfiElem.  iUuftr.  §  ^Bb),  and  the  i»ist  equation  may  »c<juent  ascent  to  - — the  extent  of  the  Tibra- 

be  writteo  thiu,  coo  Ct  (jf+i''')  +          Cr=  Mon»  being  always  proportional  to  e~*"". 

dt            *in  O  OmMary  3.    The  greatest  velocity  muat  take 

•                "~df            co«  Ct^^^  place  at  the  pomt  where  A^^  +  fl*=:0,  aod^  C  ta  O 


jjj^  Thk  fluent,  if  <  were  Bide  te  begli  or  f  Cts^/^^^  aoJcotC^ 

when  i?=0,  would  only  afiurd  lu  «uch  exprcs-  ^ 

aion«  as  have  hitherto  been  Tound  intractable  ;  — TTS*             neglect       cot  ClPE.^^;saeO 

but    nothing'    ohlij^t-s    us    to    limit    the    problem  tJlS 

to  this  condition,  and  it  is  equally  allowable  to  _  *  ,^,y  I^j 

make  the  time  t  begin  when  v=^As,  the  corre-  p  ■•wy. 

d,  bratioos  ia  eapieweJ  by  the  oraltinlier  o"^   « *;  idu 

Iben  become  — +C  —Ct  +  ;/fd<=o ;  wfaeoce bU  ^ 

'      cos    ^'  «]>eiiC»Bar,dieir]iolediaMDlbi«Me^bl-^ 

—hi  ooi  Gfso'— ii4/=hl— ^TKi  uid  — Tt—  A  AA 

^        CI       coi  O  ^    ^    *•  o^"  «*«  raloe  of 

'  •       »  ,  ^1,90        pendulum  returns  to  the  place  frota 

e^=«;  oonnqaentlT  ' s coa Clte'^''^=  eoa  Q  difference  between 

f  the  lengths  of  two  vibrations,  each  corresponding  to 

^1 — M'+^^'*— But,  since  i»=    a  semicircumfereoce,  and  thia  diffmooe  i«  to^^A 

*^**(^****+*'^*)'  Ibrt «  mu*  or        the  dbpteeeMeet  ef  the  pefait  of  |icei«tt 

vanUh  whenever  C^Cl^A^O,  or  when  ua=  « iTf^r,"  ^''tv*'"!*'^  r«i««MS^  ea 

cot   ^'       '  « »f    Of «  3.1*16  to  1.   We  hatre  aeen  that,  for  a 

_jl  "whtance  varying  as  the  square  of  the  velocity,  this 

that  ia,  10  the  IM  faMUeee^  nnj  xmAf  vbeo  proportion  wag  as  S  to  3,  or  as        to  1. 

Corollary  5.    If  the  pendulum  be  supposed  to  vi- 

flt-— ^  mmdi-m^  and  _  LAi  ———  mJl^'^  ^  "^^'cond,  the  unity  of  time,  the  diminution 

9C*           «CC           ■    ~4CC  ™^  of  tlie  arc  2A  in  each  vibration  will  be  j  .4  x  2>.,  .od 

=  »'»P»*«i»l'    the  aiiwettfeI«gthawiUwy  aie-*V 

'    ,  "  «odMftttht  end  after  tbeattoberX^ervMew^ 

11 
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the  txtenl  of  the  arc  m\\  be  2^-  to        suppdwd  ntpUoo,  and  the  velocity,  instead  of  TUm. 

/-4^^g)  .     ti.ai  if  we  make  e     '    =zM,we  have  ^'^^  T"  *^  f-  "  *—      -r;  so  that  the 


hUfs 


ipaoe,iiutnd  of  i^dim,ii«-.nDi^ 


tlw  vibratioiH  were  reduced  to  ^  of  their  exteol,  which 

n  ratlter  more  than  appears  to  have  happened  in  any 

ofC.iptain  Kater's  experitiiciit«,  we  should  fiave  A' 

2  1 
sS600,  and  M=-,  whence  A  =  —  x  .40S4651 

»000MM6*  end  i#aM000O0OOSO75:  and  since 

being  only=^00000085;  «r  abeut  ow 
in  idoo  millions :  that  is  in  about  SO  jrean* 

Seholium  9.   Although  the  isochronism  of  a  pen- 

dulum,  with  a  resistance  proportional  to  the  velocity, 
was  dentomttraied  by  Ncwtoo,  yet  Euier  appears  to 
have  failed  in  his  attempts  to  carry  the  theory  of  8uch 
*M»rations  to  Mvfectioo;  for  be  oteenres  {Mtcktm. 
IL  p.  312),  JRit'  «»  Ah  tppanait  tmpeira  «ns  or* 
censiium  ftiam  detcensttum  inter  teeue  aqu alia,  tnmen 
determinari  mn  poleit,  quaHtum  tit  lempus  siie  de- 
tcensuum  the  asccnsuum :  neqiie  etiam  tfmpora  dc 
wnoBun  et  a$censuum  inter  te  fottunt  comparari, 
JBtpMhtmm  nOhmm  wter  ■  e»  u  d^fimmu  Uaut 

CWM  wtriabiUm  hoh  pottit  exprmL 

StMktm  4.  In  confirmation  of  the  solution  that 
he*  been  )wre  proposed,  it  may  not  be  superfluous 
«•  ebow  the  tnitb  «f  the  nuii  m  BdUbnui ) 

dT 

O— C  »in  Ct),  and  ^=s^*\m* 


-={,  the  !<pacc  described  by  theilBiBb 
liun,  which  is  equal  to  its  length. 

Scliotium  5.  There  is  a  paradox  in  the  relatieos' 
of  tlie  dimioutioQ  of  the  vibratieo  to  the  disunce 
measuring  the  greeteak  reaistance,  which  tt  will  be 
worth  while  to  consider,  in  ordi  r  lo  l  ;  ir!  ourselvea 
against  the  too  hasty  adoption  ol  *omc  method*  of 
apiiroximation  which  »ppear!t  at  first  sight  unexcep* 
tionable.  The  pendulum,  if  it  set  out  from  a  sute 
of  rest  at  the  point  of  gfMUet  re«tsUnce,  would  per- 
form a  vibration  to  the  flxieni  of  dfrnUe  the  ««infnigt 

of  that  pote^  or  S^X,  the  ioitUl  fines  bebg  nw*. 

sored  by  that  distance.  Now,  when  the  r.  ;  tar c  Is 
very  small,  it*  magnitude  may  be  obtaioed  without 
sensible  error  from  the  velocity  of  the  pendulum  vi- 
brating without  resistance  at  the  comsponding  peit 
of  the  arc;  and  the  velocity  maybe  supposed  tO 
vary  as  sin  Cl,  end  the  fewtlaoee^  in  the  case  of  this 

E reposition,  ae  dn  Ol  or  no  «  alto.  Hence  it  may 
» lofenedU  bjr  mam  of  ibt  Lemma»  that  the  wboM 


Tracing  j±=0  «oi 


cos  C( — 2Cm  i'm  Ct — cos  Ct+Am 
cos  Ct—AC  sin  Ct-^B  cos  C/)=0,  and  {m-—C*+ 
^m+i))co8  Ct-^2Cm  +  AC)  sin  C<=0:  an  equa- 


jimhiiitew  <f  tfieapaee  will  be  to  j^m*l»hm 

dmt  it  wOl  be  equal  to    -  tX,  which  has  already 

been  found  to  be  the  actual  diSt-rcnct'  of  two  suc- 
cessive semivibrut  01  The  accuracy  of  this  result, 
however,  must  depend  on  the  mutual  compensation 
of  its  errors ;  for  the  approximation  supposes,  that  if 
the  resiiunoe  vaoiched  at  the  lowest  poin^  the  aub- 
•equent  retafdtfion  would  be  each  aa  to  diminis b  the 
space  by  the  effect  of  the  diminution  of  the  velocity 
acting  uniformly  through  the  remainder  of  tlie  vibra- 
tion, whi  L  in  !:ici  the  diminution  of  the  space  from 
this  cause  would  be  simply  equal  to  a  part  of  the 
arc  proportional  to  the  diminuiioa  of  theifelOGily  | 
aince  the  arc  of  aacent  ia  ata^j  aa  the  vdodlj  at 
the  lowtet  pofait.  Henee  it  ii  obriooa.  that  the  ef. 
iecta  of  the  resistance  are  too  njuc!i  (  implicated 
with  the  progress  of  the  vibration  to  allow  u«  to  cal- 
culate them  separately  ;  and,  accordingly,  when  the 


tion  which  ia  obsioualy  true  when  the  coefficienu  of   "T""**?**  "    ''"^  »<i^»rt  of  the  velocity,  or  as  sb»jr. 


both  ita  teniM  vartlib,  and  iCmss~~AC,  or  m=^A ; 

and  iiiiain  C»-m»  f .  ?  ^  +  7?  =  IA^^\a*+B  =  B~ 
^A  '.  The  former  luoiie  investigation  is  more  gene- 
ral, and  more  strictly  analytical }  but  this  latter  is  of 
readier  application  in  more  complicated  nam,  and 
it  will  hereafter  be  further  pursued. 

Lemm.  If  a  moveable  body  be  actuated  rnn;i' 
anally  by  a  force  equal  to  that  which  acts  od  a  |>iven 
pendulum,  the  body  being  in  a  state  of  rest  when 
the  pendulum  is  at  the  middle  of  its  vibration,  the 
space  described  in  the  time  of  a  vibration  will  be  to 
the  length  of  the  pendolum  aa  the  drcoaiferenoe  of 
ikdrde  iatoitadlaawter.  For  the fbree behig  re. 

pnaanled  by  coa  Ct,  or  pos  jr.  for  tfip  pendulum,  it 

wilt  becwwe  tin  x  with  regard  to  t^e  begixming  of 
▼mu  VI.  MBT  lb 


the  diminution  of  the  velocity  ia  cxpremed  by  J*u_i 
tin  coa  «,  and  that  of  the  space  by  ia*— ^  sin*x, 
which,  at  the  end  of  •  vibration,  becomes  ^«»  in- 
stead of  T,  that  18,  since  the  distance  of  the  point  of 
greaieKt  velocity  is  here  (=.D>?,  i«*i>X»=2.467 
i3>*,  while  the  more  accurate  mode  of  computation 
has  shown  that  the  true  diminution  of  the  apace  ia 
2.6'67  Z>X>.  (Theorem  G.)  If  ««  cfaeae  W  panoe 
the  mode  of  approximation  here  suggested,  with  ac- 
concy,  it  woirid  be  necessary  to  consider  the  resist- 
ance as  a  periodical  fiircc  acting:  un  a  ju-.-niuluni  ca- 

5 able  of  a  aynchroooua  vibration,  aa  h^eafter  in 
'hMinBK,aehoi.l. 
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TIDES. 


Mtitfy  the  eqnatiaa  bjr  Ukiog  «  s  ifai  (.<JB4).+ 


9jB  CM  jBl+jf. 


MF 


-B 


cot  Ft,  and 


ddt 


of* 


noFl:s—M  tin  Ft. 


FF—B 

C^rollartf  1.  If,  io  order  to  f^nermlJsc  l-ia  soIq- 
tion,  we  rnike  J=aiiti  JUl-\-'^coi  ^''ZfZ+y  tin + 
(  CM  JV,  we  roa^  take  any  quantitic*  at  pleasure  Tot 
«  aad  fit  wcardiQg  to  the  cooditiona  of  (he  particu- 
lar cate  lo'be  Mkv«>tigttcd«  Imu  «  moat  k«.as«s  that 
U,  the  motion  will  always  be  oonpowided  of  two  vi- 
brations,  tlio  one  dependent  on  llie  lungtli  of  the  pen- 
dulum, or  on  tlie  time  required  for  the  free  vibration, 
indicated  by  J Ul,  the  other  aynchronnus  wiili  Ft^ 
the  period  of  tbe  force  denoted  by  Afj  the  latter  onlv 
being  limited  to  the  cooditiM  oflMgfaulilif  and 
jqg  with  the  periodical  SattB. 

ConUary  9.  la  f to  aai— maaiwr  it  mjbo  <lw«ii 
that  the  addition  of  any  number  of  separate  periodi* 
cal  forcei,  indicated  by  the  lenna  M'  tiaF't,  M'  sin 
Ft, . . will  add  to  ito  anlulioii  1h*  qaaniiitaB 

Example  I.  Supposing  a  pendulum  to  be  suspend* 
«don  ft  vibratiog  centre,  ana  to  pasa  tbe  vertic^  line 
M  tto  aame  nodieiit  with  (to  eeati«»  wi  majr  laake  a 

M 


forwards,  after  three  6eutf  ibratioDs,  al  live  same  mo- 
■MHtwiAttodxad  fHintiea,aMl  after  three  com- 
flaie  Tibiatiwns  more  would  to  at  iti  greatest  dia- 
taaoo  ia  tbe  oppo:Ute  dinetiom  ao  aa  to  incrcaac 

every  subsequent  ribration  equally  on  each  side,  and 
permanently  to  combine  the  whole  extent  of  the  se- 
parate arcs  of  vibration.  But  in  this  and  in  every 
other  similar  viiiration,  beginning  from  a  i>taie  of  rest 
hi  the  fertlcal  line;  that  is,  at  the  point  where  the 
pariadical  force  ia  ctaiMBCMit,  tto  e£»a  of  tbe  frea 
oraatoidiiiaf  Tibtiiiea  with  napactto  tto  ptaea  of 
the  body  will  obviously  disappear  whenever  an  eoliiv 
number  of  scsniribratioos  have  been  perfomed. 

Cordlanf  S.  The  {laradox  statt  1  i  i  ;l;e  fourth  »cbo- 
Hum  on  the  la*t  tlieorem  may  be  liiuttraied  by  meaos 
of  this  proposition,  and  will  serve  io  its  turn  to  justify 
tto  naode  of  computation  here  employed  in  a  ea* 
markable  manner.  It  has  been  observed,  in  Nichd* 
son's  Journal  for  July  1812,  ttot  tbe  mode  of  iovaa- 
tigating  the  effects  of  variable  forces,  by  rcaol*iD|f 
them  into  parts  repicaented  by  the  tines  of  multiple 
Qrcx,  and  coopering  the  vibrations  derived  from  each 
term  u  independent  in  their  progress,  but  united  in 
their  effects,  may  be  applied  to  the  problem  of  a  pea* 
I  vibrating  with  a  resistance  proporthMBi  to  ito 


aqaaveof  the  velocity :  and  that  Sait  thia  f^^""*  ^ 


aq«ar»  of  the  sine  may  be  repreacated  vf  \ 

»in -x^-SiSi  sin  J — I'V  iH  trn  — .02U  sin 

.O0Sl;l  sin  Tj- — 00l><»  iui  — .0013  sin  llx  .  . 

Now,  if  we  employ  this  scries  for  resolving  the  rt'NiU- 
aace  supposed  in  theorem  G  into  a  naabcr  of  iode* 
Ibrcea,  the  gfoMM 


and  ^=0,  and  «=  sin  Fi  only ;  tto v&iAliOR         corresponding  diminuuon 


'FF—B 

being  either  direct  or  reversed  accordingly  as  F  is 


by -^x.  we  ibaU  haw  .6iM^^  for  tto  part 
supposed  to  to  simply  proporttoad  to  Ae  ^odkj, 
whence,  from  theorem  H,  we  have  .8484«--^A  for 

tlir  \  ibration  :  that 


is,  2.6653  — >-    But  it  Ins  tucp.  obscrired,  io  the 


ie*-U  fir  j^roal'T  tlian  ^'  II, 


or  tlrnn  "J-j-i  w^'ich 


deter* 


mines  the  spontaneous  vibratioo  of  tlie  peodulum* 
EMmpU  2.  But  if  the  ball  of  the  pendulum  to 
'i  Io  begin  ita  motion  at  tto  neaaeiit  that  tto 
"  Mpaaalaa  paaaea  tto  vertical  iiaa,  woHwut 

3/ 

make  i=  — -  (sin  Ft —  co«  JBt) ;  and  the  sub8e> 

FF — n  ■»  / 

quCRl  motion  of  the  pendulum  will  then  bi  tcpre- 
sented  by  the  sum  of  iht  h  i  -  of"  two  unequal  arcs 
in  the  same  circle ;  and  if  thc«c  arcs  arc  cofflmen»u> 
rate  with  each  other,  tbe  vibraUon  will  dtiaaatdy  ac- 
quire «  doable  eittnt,  and  neailjr  diaappaarj  in  a 
CMtinoad  aaccea^  of  perioda,  providea  that  no  re- 
aistance  interfere.  And  the  conse<^uenceg  of  any 
other  initial  conditioas  may  be  invesUfcaied  in  u  man> 
ner  nearly  siiiiiliir:  thus,  if  the  time  of  free  vibration, 
binder  tltiM  circumstanc«»,  wi-rv  ^  of  the  periodical 
time,  the  free  vibration,  in  which  the  motion  must  to 
enppoaed  initiallpr  retrograde,  in  order  to  represent  a 
oiato  af  reit  by  tta-coaabination  with  the  fiaad  vl6ra« 
>fio^  wotdd  haire  anivad  afiu  greaten  excanion 


preceding  corollary,  that  tbe  place  of  the  pcndolaak 
willaot  toat  all  afecied  by  any  subordinate  vibra^oa 
after  any  entire  nunber  m  complete  aanuf  ibradeaat 


aad  die  sl^ht^edtot  ef  the  wiMfty  left  ■■ 


heiote 


aaMj  nmJeetad,  ao  ttot  tJSSBB^wmj  to 


to  tto  apace  doetibed,  whlcli  dMhn  ooljr  by  {^^^ 


A 


moredi* 


the  whole  from  2.(>t3{;    —     tbe  feaolt  Of  tbe 

rect  computation  of  theorem  G. 

BAalium.  An  eipattoental  illustration  of  itoao^ 
coracj  of  tto  tboorem  aagr  to  foyod  in  the  wnipB 
thetic  «ibratioD8  ofdocke,  and  in  that  of  die  ittvart* 

ed  pendulum,  invented  by  Mr  Hardy,  as  a  test  of  the 
steadiness  of  a  support;  fur  since  llie  extent  of  tbe 

regular  periodical  vibration  is  meatt^red by 
10 
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nit*,    k  wefMeoc  thst,  however  hmU-  ibe  qBtnUtr  of  M 
'^V^MJ  iMi  It  wiH  beeone  vaiv  wmMBlAh  VMB  di- 
vided by  FF—Bt  u     and       appwmh  lo  Moh 
other ;  and  accordingly  it  »  obacrred,  that  wbea  iIm 

inv!  rt  J  |)(  ndulum  is  well  adjuted  to  the  rate  of  a 
dock,  there  U  no  pillar  so  «te«dy  as  not  to  cmnma- 
iMcate  to  It  a  »ery  perceptible  motion  hy  us  regular, 
though  axtremely  mtnate,  and  otiierwi»e  impercepti- 
fele  oMBge  of  place. 

Tknjim  K.  In  ovdnr  to  dcienniae  the  afftet  of 
•  perbdieal  fbree,  with  i  rariitaoce  proportkaal  to 

the  fdocity,  the  equation,  ^^^'4-;*^  + J3*  =.  Mm 

GtssO,  may  be  latisbeil  by  Uii.ia^  J=a*  iaGt-\-0COt 


j^G/+arcU^)  = 


TIDES. 

fi— GG\ 

Scliolium  1.  Supposinjj  B  to  approach  very  near 
to  C,  a  ca«c  Very  likely  to  occur  in  nature,  be- 
cause tlie  eii  :s  uIjilIi  are  produced,  where  it  is 
found,  will  predominate  over  others,  on  account  of 
the  minuteness  of  th«  diviiior ;  wc  may  neglect  thi 
part  of  the  denooiiutor  {G^'^By,  in  compariMii 
villi         aod  tbo  oodbitnt  aMmiaiag  $  wifl 

then  beooiM        the  eMent  oP-tlio  nbratlom  bo> 

hig  inversely  as  A  the  coeficient  of  the  reststaneet 
and,  indeid,  when  the  whole  force  of  the  pun  iilical 
▼ibration  is  exi>ended  in  overcoating  a  rcsistaaco 

!>roportlonal  to  the  velocity,  it  may  naturally  b« 
naginad  tbot  tba  velocity  abould  be  iaveneljr  m  the 
wwitMMb  It  foOowi  ibo  IrAn  the  noMMidon. 


that  in  tU>  on  the 


A* 


Since  #=0  sin  cos  Gt,  ^=:aG  CM  Ot — 

dd< 


Ct;  coMeouently  the  equation  becomes  {D — G*) 
(«  nn  G<4-^  ooa  C<)+«^G  cot  Gt—%AG  aia  G<+ 
If  ab  Gm  lad  (A— a-^^G+MaQ^  aad 


(fi-JO*ye+mAGsOt  whence  -  = 


a~GG—B' 


Jlf-(GG-g)a^^g^^  (G»-5)M-<G«~ 


^^s«il'<?»  eoMcqoeotlj  a 


(GG—B)M 


and         (;'.^/j)^-|.^*G*'   '^"'^  Se"*®™'' 
i=ta  B,  aio  x+i  cos  i=^f{l -{-/r)  sin  (4p+b)j  tin 
beioff  SS  sin  x  ens  s-j-  itin  n  cos  jrss  OMB 
(sin  x4-t»  «  CM  dr),nid  therefore  sio        a  ooi  ois 

(«+»)  MO  ibtCH-B^^ct-H^)  t 

it  fisUowa  that  •  ah  Gf +|9  coo  GisM  ^mn  Gt 

+«-!)v(.+S).-*^(.+^= 


I  In  'fi^^QQ  •pproftchii^  to 

a  quadrant,  the  greeteat  excurtlont  of  the  periodical 

motion  and  of  the  free  vil/riL-itin  will  <]'AT.:-t  nenrly  oi>e 
fourth  of  the  time  of  a  coiupletc  vibration  from  each 
other. 

Scholium  2.  Since  «  it  a  line,  and  B  iu  numeri- 
cal coeficient,  making  it  represent  a  force,  and  since 
■hi  Gl  ia  properly  0  niunber  olao»  the  coefficient  AT, 
both  here  end  in  Theomn  J,  mott  be  auppoiad  to 

include  another  linear  coefficient,  as  a,  which  con- 
verts the  sine  into  a  line,  to  be  added  to  s,  the  dis- 
tance from  the  middle  point.-  that  if,  ^1/ must  be 
considered  at  repreteoUng  Bft,  io  which  /&  it  the 
tme  oKtent  of  the  pwiodieal  chnofo  of  dw  oMttrt  «f 

latponaiott,  ond  Bss  ^  na  in  ofbor  eneo;  ao  that 


-^.«=sS8-T-,  and  /i=: — ■=  ..W. 


2" 


Coroiiary.  In  order  to  obtain  a  more  general  eo- 
lation of  tite  problem,  we  may  combine  the  periodic 
cal  anodoo  (hua  detormineii  wilh  tho.firoe  vibiation^  . 
aa  conpuSed  in  Theorein  H,  the  diflerant  niothMw» 
ni  well  at  the  resistances,  being,  totally  indapendent 
of  each  oli>«r ;  but  the  moHt  interesting  coses  are 
thote  which  are  simply  periodical,  the  free  vibratien 

gradually  diminishing,  with  the  niul.tipyer.»'~^^  and 
ultimately  diuppearing. 
Taaonau  X»   If  there  ore  aevend  parfoficd 


tlm 


^^+A^JL+B,+M  dk  AN- 


M 


CoroOaty.  If  we  put  AT  cos  Ct  Instead  of  sin 
Gt,  we  shall  have  «=a'  siiii  G(+i3'  cos  Ct;  a'  tjemg 

^  AGM 


'  di*  ■  "dt 

A' tin  Jir-{- .=0,  may  be  saii&fieJ  by  taking  jsa 
•in  Gt+ff  coa  Gt+ci'  sin  Fl+B'  cos  Ft^.,.— 

^{Gi-^ug-^y 


^(CG^— fl?+-d«G«) 

'^>J^F-.By+A^P)*'''\ 

+  •••  . 


B—Ui 
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Tide*. 


TID  ES. 


For.  th«  equation!!  expressing  the  space  deccribAd 
Mogtioiplj  liiH-ar,  ill)  diifertnt  motioni  and  reiitU 
wwes  are  added  «r  subtracted  without  anj  allara* 
tion  of  the  respectife  relatimw  niA  effecU. 

Srkoliuik.  A  free  vibmliufi  m.iy  nl»o  be  combintd 
with  thib  carapouhd  periodical  vibration,  by  means  of 
Tlieortm  H  ;  but  it  will  giadinllf  diM|i|Mar  bj  the 
effect  of  the  resistance. 

Lemma.  For  thu  aiUliiion  of  the  area  a  and  b,  be- 
^Ding  witbthe  w«ll  iutowneguatiaoaio  («dbA)=  aia 
«co<  £=b«uiico«  <^  we  baw,  by  addition,  aln  (a4&) 
■+  sin  (a — 6)=2  tin  a  cos  b,  und  sin  a  cos  L=  \  sin 
«in  {a — 1):  then  if  -/>-|-<)()  ,  cos  b= 
ain  c,  whence  sin  a  sin  c-J  tin  (,j4c— <)0')+ '  sin 
(a — c+gO"):  but  sin  (jt+i/O  )=:  cos  x  and  sin 
(*— .90°)= — cos  X ;  consequently  sin  a  sin  c=|  cos 
(o— c)— J  cos  (a+c)  :  ogaio,  if  c=a — 90°.  cos  c= 
ain  a,  and  cos  e  ma  is}  nn  (a-f-&)-f-{  sin  (<r— &)s 
J  tin  (c+9(y+6)+4  ^n  (e+90°— =  J  cos  (c-f  i) 
-4-}  cos  (c — 6).  Also,  since  cos  a  cos  /y— ^  cos 
(a+b)+i  cos  (a — A),  and  -i;)  a  sin  f>—^  COS  (a — b) 
—J  cot  (ffl  +  ft),  we  have,  by  eubtractioa,  cos  (a-|-&) 
=  cos  a  cos  b — sin  a  sin  b,  and,  bj  addition)  coa 
(0— £)=cos  a  cos      sin  a  sin  & 

CarvlEv^t.  lf»|fcagand<i  farf,  eaa cm  rf 

-      e4>^  c — 

=2  cos       cos  — — : 


2 


and  cos  <;( — 


cos  c=2  sin 


e-H< 


coa- 


I  alag  HD  «•{>  aia  iasS  am 


-S-'t  and  ain  o^ah  fc=  aia  «^  ain  (— t)BS  rfn 


8 

tt — 6  a-ft 


THnaanf  M.  Hie 


di 

Oi-  '  d< 

it  sin  Ft  sin  Gtz:0  may  be  solved  by  taltinff  *— » 
ain  (£F^y+py^  ain  (C^+GJ+^j ;  «  bdng 

J/7 


For  ainoe 


-ii  J + /JVTop)'  ptr  am  u 
and  9=  arc  ta  • 


Ft  aia  G<si  cos  (F.~.0)<«-|  am 

<F+e)l,  tb.  ata-i^  baca— + 

flcos(F+C)f  +  Jff  co«(F—G)<=0;  whence  wc  ob- 
tain the  solution  by  comfMuttoo  witb  Theorem  K  and 


SltCT.      — AiiroHonueat  DtUnrmmntion  nfthe  Pe- 
riodical Force*  tsAicA  Act  on  the  Sea  or  on  a 

~  In  cndex  to  eoaipnter  bj  tacans  of  the  theory 
aHMdb  hat  been  laid  down  in  tbe  two  preceding  sec- 
tions, the  primitive  tides  of  any  sea  or  uiv  [n  rtion 
of  the  ocean,  we  must  compare  its  spontaneous  u«- 
cillatiou'-  u  lit  rhose  of  a  narrow  prismatic  canal,  si- 
tuated in  a  given  direction  with  respect  to  the  ine* 
ridin,  vUch  in  fanml  lamt  ba  that  of  the  fiaaiaii 


length  of  the  sea  in^ 

«lw  actual  breadth  of  the  aeni  nbicb.  If  MnsMatdde^ 
aMjp  itntdn  ta  have  its  own  distinct  vibrations  com- 
pounded with  those  of  the  length,  each  beinj;  first 
comi^iuted  independently  ot  the  other.  Now,  sup- 
pobinp  the  time  rc(]uired  lor  the  priocipol  sponta- 
neous o!<ciiUtion  of  the  sea  or  lake  to  be  itnowa,  we 
must  find  the  length  of  the  qrncfarooous  pendulum, 

and  taking  mmalnnt  findaaeriaa 

for  expressing  the  force  in  ti  rrni  of  the  siae,or  cosioes 
of  multiple  arcs,  increu*ing  nuUmimy  with  the  tirae^ 

Now  the  Force  is  measured,  for  the  direciion  of  the 
meridian  of  the  splieroid  of  e<]uilibriu(i),  by  sin  coa 
z,  (Theorem  A),s  being eitber  the  zenith  disunce  or 
the  altitude ;  and  it  is  obfioas  tfaa^  wban  tbe  niMi 
is  situated  obliquely  with  raipect  to  the  ncvfdha  of 
the  spheroid,  the  inclination  of  the  surface,  and  with 
it  the  force,  will  be  diminished  as  the  secunt  of  the 
obliquity  increu>es,  or  as  the  cosine  of  the  obliquity 
diminishes ;  so  that  the  force  will  vary  as  sin  cos 
All.  sin  As,  if  the  canal  be  in  an  easterly  and  west- 
erly direction ;  or  if  it  dewiata  fitfn  that  direc^iMi 
in  a  given  angle,  as  sin  eaaiM^.  ttn  (A*.-i-Dev.) :  asd 
it  is  obvious  that  this  force  will  vanish  both  when  the 
Inmlnary  is  in  the  horizon,  and  when  it  is  in  the  ver- 
tical circle,  perpendicular  to  the  directioo  of  the  ca- 
nal :  that  14,  W  we  consider  the  force  as  acting  hori- 
zontally on  a  partide  at  the  middle  of  the  feo|rth  of 
the  given  canal ;  and  the  aame  force  may  be  conri* 
dated  as  acting  Vertlcellyi  witfi  a  proper  raductioA  ef 
iU  ntagnitude,  at  tbe  end  of  the  omal ;  n>r  the  ho- 
riaoDial  oeeftlationt  at  the  middle  must  obviously  fol- 
low the  same  laws  as  the  vertical  motions  at  the'  end. 

The  case,  hon  cver,  of  a  canal  running  east  and  ■ 
west,  admits  a  very  remaricable  simplificatioo ;  and 
since  it  approHciies  nearly  to  that  of  an  open  ^M^faa^ 
which  has  been  most  commonly  eomideieda  it  wBl 
be  amply  auffident  for  tba  Oluttration  of  the  present 

ihaoi^.  ForJngetwtal,«ia ^««>«^ < 

coa  itt. 

and  the  expriSMon,  t-in  cos  sin  At.,  becomes  in 
tills  case  sin  All.  cos  Jiecl.  un  Uor.  <.  But  sio  Alt. 
=  sin  (L«/.)6in  Decl.  +  cos  {Lai.) cos  Decl.  cos  H«r. 
<,  and  calling  sin  (£a/.)  for  tbe  given  canal,  ^  and 
cos  {Lrtt.\,  l',  the  force  becomes  l  Ita  Cos  T)nt.  da 
Her.  <-K>'  coa  ■  DecL  sin  cos  Uor.  <.  Now,  sin 
fluid.  sscmOU,  Ed,  sin  Lat.  +  tin  Obi,  £cL  cos  Lot. 

s 

sin        i  and  since  coa  f=:  1— ^  sin  '  f -f  -  aia  *  ^ 

^  in +  tnw  faina  ar  Mi  Ml  Bdfto 

be  expressed,  if  required,  by  nana  of  tida'MtiM, 
and  its  aecond  and  fooitb  poweka  woold  in  ceaenl 
be  aofldent  for  tbe  eompotatfon. 

But  it  will  be  more  convenient  to  suppose  the  jun 
and  moon  to  move  in  the  ecliptic,  and  the  ecliptic 
to  be  at  the  same  time  so  little  inclined  to  the  equa- 
tor, that  the  longitude  may  be  ^ubetiluted  for  ibe 
right  ascension ;  a  substitution  wbicb  wiK  caate  but 
little  altentioB  in  tbe  common  phenonuna  of  the  tides. 
Ikan  if  iba  ann'a  bwgitnde  be  0,  and  the  moon's 
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Migtes  t  •ad<',       the  twe  of  tba   iqaareorS'  [ cos (2( cos  (2i'+w')]+(3r— 50 

CO<(2i'-f-m')  :  and  when  least,  it  will  bei)  (A/' — S')* 
and  when  trtatfst,  D  (M'  +  S'y,  the  diflcrence 
b«ing  ^DAI'i>'i  ao  that  the  diiference  may  be  suffi' 
cientty  repre»ented  hy  ^  DM' [cm  (2t+t')+aM 
(2l'+^yixS^9rnllm  x  (.848i)S becauM  tlw. 

▼aloe  of  cot  t+tm  ftsA  eo» 


obliquity  ot  the  ecliptic  «;  we  ehail  have  sin  DecL 
+  I  tin*  DeA^l—i oi*  nn*  Q  +|««mii*0. ... 

and  *in  co$  Deel.  =s  a*  sin  0—}     rfn*  0+-  oj* 

b 

Decl  =  1 — a'  sin-  0  ;  whence 

ria  l  (ff  tie  G-4«>iia^ 


•in*  0  .  •  • ;  «l»o  co«i 
yie  Mit'e  fore* 


wbJch 


8 

+4  L'  Nin  2  I  (1-  i  of-+tf  cos  2  O)  =  L  sin  < 
V  sin  O'^af  md  3  Q-fo^  «a  5  0)+(^  ft — 


— jat —  <r'  +7;— 
15 


or  diont 


--  IS8 


.00002,  and  or*  =  .1585.  But  sin  t  sin  0  =  ^  co« 
(r— O) — \  co»  (/  +  O),  and  sin  2  (  co«  S  0  = 

1  vn  8  (f-f  e)+<4  eia  3  (t~0).    Heooa  tJw 

»uD't  force  become*  S  ^  a;  v'    coe  (<i^0)— >  on 

+  L«^a  0+50)3+1' 

(w;  «>)  aio  S  <  +  ^'o*  U  tio  g  (<+0)  +i  «n  S 

{I— 0)J^i  inJ  that  of  the  Mtton  Mttj  beeipiMi 

•d  in  the  mm  UMaer.bjiolHiiinil^g  JV,  i'  imI  i  i 

for  S,  t,  and  Q. 

The  effect  of  that  part  of  thebydmlic  resistance, 
wlikb  ia  proportieoel  to  the  square  of  the  «eliicity» 
nnat  be  enpteaied  by  an  approxiBUttkii  deduced 

from  the  ;>crIoJica1  character  of  the  force,  a*  de- 
pendinj;  on  that  of  the  primitive  forces  concerned; 
taking,  huwevi  r,  Un-  precaution  to  uiie  such  ezpres* 
■ions  only,  a$  will  always  represent  this  resistance  in 
in  proper  character  at «  ntaidii^  Ibrce :  for  if 
»*jii^y  fooad  fur  it  an  e^aifaleM  expression,  denot* 
toff  aocurMely  the  square  of  tfie  velocity,  this  ^qunre, 
being  always  positive,  would  imply  a  for*  r  acting 
elways  in  the  s&me  direction.  Now,  we  have  already 
seen  (Theorem  J.  Cor.  3),  tiiat  sin-  x  may  be  con- 
•idered,  with  respect  to  its  principal  edect,  as  equi- 
eilent  to  .8484  sin  « and,  if  we  neglect,  in  the  de- 
iannbuktioii  of  the  rNistance,  the  effect  of  the  smaller 
Ibraaa,  and  coapate  only  that  of  the  principal  terms 

2  h'  sin  2/,  and  J  l'  sin  '2/',  we  may  call  the  vcloci- 
tie8  depending  on  these  farces  S'  cos  {2t-^i')  and 
M'  coi  (2<'+m'):  S'  and  Af'  representing  not  ex- 
actly the  pruportkiD  of  the  primitive  forces  of  the 
'nn  and  raoon^  bat  that  of  the  tide*  depending  on 
their  combination  with  the  con^^iticin^  of  t!ic  i^ivcn 
eea  or  lake.   The  resistance  will  tiieo  be  as  the 


••=8 


is  to  be  squared,  tequires  the  reduction  from  I  to 
.8484  for  each  of  its  tactors ;  and  in  this  manner  we 
obtain  a  perfect  representution  of  the  period  and 
quality  of  the  resistance,  and  a  very  near  approxi> 
mation  to  its  magnitude. 

It  will,  however,  be  atiHaore  ftecarate  to  "f^ 
dm  Kidstanee  tbcu  detemfaied  as  comprehended  hi 
the  value  of  the  coefficient  A,  substituting  for  it, 
in  the  case  of  the  solar  tide,  A'=A+S.88  DM',  and 
for  the  mi)on  A'=A + 8.88  D S'  +  .8484  D  (  AT— ; 
this  latter  part  expreasiog  that  portion  of  the  redlU 
aoce  D  whidi  observes  the  period  of  the  looar  tidi^ 
and  which  may  therefore  be  considered  at  added 
the  resistance  A  for  that  tide  onljr.  » 

Henov,  collactbg  all  tba  foraaa  coaeenied  into  a 

1*  the  aapmrion  will  heaiBe  ^^^+ 


A'-  ^£.+5  ( 

,©)+i.  <^  u 


L  or'      cos  (t — G)— CO* 


cos  0—3  O)— i  cos  (l-\-5Qy}+4X^ 
Q  cos  (<— 5  ©)— i  coa  (<+S  ©fl+i 

»+j'««  C  eb  9  (#+©>+*  ««■  «  (*-©)3)  + 

M  a'  cos  (<'—  5  )— i  cos  (*'+  5  or* 
H  cos  (<_S  J  )— J  cos  (^'^S  J»  0+  t  a«  CJ  coe 

(i'^         CM  if +6  >)]+5'ci7^eh»«f+ 

^a»liMbk  i  (f  +  i )+}  ehU  O*- 1 >])ai 0« 

tad  ftoos  each  of  Aeie  cenns  die  value  of  the  c«r> 
refiponding  pair  of  terms  In  the  value  of  *  may  be 
obtained  independently,  by  comparison  with  the  M 
wm  Gtor  Nam  Oi  of  Theoeen  K»  whi'di  givei  m 

 ft  '  -i.': 

AG  sin  G<-Ki^— 06)  cos  Gt  „ 

— (!G6^*+AJq& — *• 

But  without  entering  minutely  into  the  effects  of 
all  die  terms  of  the  equation  of  the  forces,  it  may  be 
observed  in  general  that  their  results,  with  regard  to 
the  Kpaca  dcacrihed*  will  not  differ  onich  firooi  the 
proportion  of  the  fiwces,  except  when  their  pernda 
approach  nearly  to  that  of  the  spontaneous  oscilla- 
tion, represented  by  B.  Thus  since  ^  cos  (/ — 0) 
— i^os  (/+0)  i«  the  representative  of  sin  /  sin  0, 
ood  since  these  terms  will  afford  results  in  the  form 
i  a  oee  (I— ©)+i|9  'in  ((—0),  and  of  }  a'  coe 
('+0)+JS'  "1  0+0);  •o'l  'f  we  neglected  the 
slight  difference  of  «■  and  a',  which  ia  that  of 
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 only,  we  should  have  la  Tcot  (I — *)—  cm 

C+Ofl+iiS&in  0-0)-  •»«  (<+©)=««» '  «m 
eos  I  iS  0=  Ma  0  («tinl<f /9go*  /);,wh{db 

is  tlic  tameu  if  we  contidered  the  effect  orthcfurce 
tui  t  Mparateljr,  and  afterwards  reduced  it  in  tbe 
proportion  of  sin  0.  Hence  it  is  obvioua  llmt  for 
all  modifications  ot  tlie  i'orces  greatly  «xcet.*dia|;  in 
their  periods  the  period  of  spontaneous  oscillation, 
the  effects  ntajT  be  computed  as  if  the  force*  were 
exempt  from  WOM  nedifiettMOf,  and  then  iDp|N«ed 
to  be  varied  in  tho  same  proportion  os  the  force*: 
but  we  cannot  be  quite  certain  of  the  magnitude  of 
llic  error  thus  introduced,  unlets  »c  know  the  exact 
value  of  B,  which  deterutoes  tbe  time  of  tpoci^inc- 
ous  oscillation. 

Considering,  therefore,  in  this  simple  point  of 
view,  tbe  correct  expression  of  the  force.  L  sin  cos 
Bed.  sin  Her.  <+!•'  cot  ■  Decl.  sin  coa  H».  <, 
or  |l  sin  3  Deo,  rib  Har.  <+Jr/  eol '  Beet,  tin 
8  Jior.  -vf  u-:\y  observe  th^it  ^!ie  ^uuLtia  for 
each  iuminnry  will  be  arranged  in  l^u  printipal  di- 
vision;- ;  ilie  moft  considerable  being  rcpre>enled  by 
■Jl'  cos  *  Dccl.  sin  Hfir.  '<^,  and  giving  a  tide  crcry 
twelve  houri,  which  varies  in  magnitude  as  the  square 
of  the  cosine  of  the  declination  varies,  increatk^  and 
diminishing  twice  a  year,  being  also  proportSoitel  m 
tile  cosine  of  the  latituile  of  tiic  place,  and  disap- 
pearing fur  a  -ica  kituat'  d  at  the  pole;  the  second 
part  it.  a  diurnal  tide,  pr  :>urtional  to  the  sine  of  the 
latitude  of  the  given  cai^al,  being  greatest  wheo  tbe 
luminary  is  furthett  ft«m  the  cqiUDOat*  ind  wJahlng 
when  its  declination  vanishes. 

From  these  general  principiei»  an  ttteotiTestaifent 
may  eajilly  trace  for  himself  the  agreement  of  ilie 
theory  here  explained  with  the  various  modilic.Uii)ns 
of  the  iid>  s  ;is  they  me  actually  observed,  and  as 
they  are  recorded  by  Lalaode  and  Laplace,  and  as 
they  are  enumerated  in  the  Article  Tides  of  the  late 
•ditiane  of  this  En^yuKiia.  it  reaieiae,  however^ 
fbr  ttt  to  inqmre  more  particatirJy  into  tlie  cmna^  of 
the  hitherto  unintelligiDle  fact,  that  the  maximum  of 
tbe  spring  tides  in  the  most  exposed  situations  is  at 
least  iiHlfa  day,  if  not  a  whole  igj,  later  than  the 
maximum  of  the  moving  forces. 

Now  it  is  easy  to  perceive  that  since  the  resistance 
obsenriog  tbe  lunar  period  is  more  considerable  than 
that  which  aiGNitB  tlio  solar  tide,  the  lunar  tide  will 
be  more  retarded  or  aooeieMted  thaa  the  aolar  t  (»< 
tarded  when  the  oscillation  is  direct,  or  wheo  G*—B 
is  positive,  and  accelerated  nhen  it  h  inverted,  or 
when  thn*  quantity  is  negative  :  nnd  that  in  order  to 
obtain  the  perfect  coincidence  of  the  respective  high 
waters,  the  moon  must  be  further  from  the  incridiait 
of  the  place  than  the  sun  ;  so  that  the  greatest  di* 
reet  doe*  ought  to  hap^  a  little  before  tbe  am* 
giee,  and  the  greatest  mvertod  tideealhde  after  t 
and  from  this  consideration,  as  well  as  from  some 
others,  it  seems  probable  that  the  primitive  tides, 
which  affect  moil  of  OUT  hailioutB,  an  ra^r  lofait* 
ed  than  direct. 

If  we  wish  to  apply  this  theory  with  precision  to 
the  actual  alata  of  Hio  aolar  and  lonur  aaetion«  wa 


dctefmine  tbe  vaioe  of  tbe  eoeffidetits,  frofli 
Ae  tables  of  those  luminaries :  and  first,  malting 
unit  of  timoawlMloaolardar*  in  wbkbite  hoaaw 
angle  i  ejnendafraa  0*  to  MO^,  Aaaaali  OMan  loogi- 

tode  0  will  be^jT— added  to  the  longitude  at  tbe 

C)  y     ■  A'  T 

given  epoch,  and  ilie  moon's  approximate  horary 

angle  i'  will  be  found  fraot  ihB  vaiiaiioi^  at  llM 
mooo's  age  in  space. 

Now,  in  Burckbardl's  Tablet,  p.  87,  we  find  tho 
vanatioB  for  the  midni^t  eading  liH,  hf  addiut 
the  ooastant  quantity  9»  to  tbe  epoch  for  I^Si,  and 

(lis.  W.W.  ♦♦'Kr'"^!  1-.  eT\  41'  nr— <i'7". 

15'.  16"),  according  to  tiie  time  ai  Taris  ihc  nui.e- 
mentfor  18  hours  is  (?*.S'.43';  cons*  q'ji  r  t  v  ut  jioon, 
or  1§M  Jaa.  1.  Ob,  aatieooaiical  time  at  Paris,  tbo 
TarjatloB  h-^V.  9S*)«  oawaapaiidiiig  to  tbaaMM- 

inent  of  18**.  49  •  in  mean  time,  and  t}\c  mean  coiv. 

inDOtioB  will  laka  plaoe  at  18*  49*.  Parisian  tim^ 
sriiich  may  bo  more  compeodiously  expressed  by 
ca!l  Hi:  it  the  true  mean  noon,  in  tbe  time  f  the  t*- 
land  c:  Guernsey  or  of  Dorchester:  and  liic  move- 
ment in  24  hours  being  12"  ir  2fi.5'=12.1&°, 
«hall  have  l's=360*— I2.1i/'=347.&1'^  when  l=$6ar, 

/=.96614/ ;  and  tbe  moon's  borarj 


Kta. 


or  l'—- 


a6o 


aoale^  ooosidered  in  relation  to  the  circamfieramM  aa 
onity,  win  always  be  .96614/^  if  /  be  the  nvaabar  of 
days  elapsed^  firona  tbo  aooit  of  lat  Jan.  1614  at 

Guernsey. 

The  sun's  mean  longitude  for  the  same  epoch  is 
(279°.  S5  .  2S.1')=.77666,  his  longitude  for  aoj 
Other  time  will  therefore  be  .77666+.00«7S8lss(3fc 
and  that  of  the  moon,  )  s.77fi66-|-.OS98&. 

Wo  may  compote,  with  auflcient  aeeuraey,  the 
effect  of  the  moditications  produced  by  the  change 
(li  the  moon's  distance,  or  the  inequality  of  her  mo- 
tion in  lier  otbit,  or  of  the  periodical  change  of  tbe 
inclination  of  her  orbit  to  the  equator,  which  calces 
place  from  the  revolution  of  the  nodes,  by  simply 
considering  tho  changes  which  will  be  produced  in 
the  forces  ooneenied  By  these  inequaliues,  and  sop* 
prsing  the  effects  simply  proportional  to  their  cause*. 
If,  however,  it  were  desired  to  determine  these  mod>- 
tications  with  still  greater  precision,  we  might  de- 
duce approximate  formulas  for  expreashig  ibcm  from 
the  elements  employed  in  the  Tabldu 

The  epoch  of  tbe  moon's  mean  anomaly  for  1824 

is  (i*.  29».  SS'.a3.3'H2''=15l''.  iff.  23.3";  the 

mosemeot  for  t^.  18*.  48^  it       Si*.  S7')+(9'. 

47.9")-f57"'=6'.  42'.  12*.  which  givci.  158^  7'.  W 
for  the  mean  anomaly  at  noon  in  tlie  island  ofUuers* 
spy.  The  daily  movement  being  13"  3.9'=  I3.06S°, 
the  mean  anomaly  will  always  be  1 68.  l87°-{- 13.065% 
reckoning  t  from  the  supposed  epoch  or  day.  The 
ffindpal  part  of  the  ccotial  oqaatioii  will  tbco  b% 
aeeoramg  to  Bordihardt,  9S699.4'  aio  Am^  or  (0*. 
18  2')  sin  (ISSj^'+lSOS."'/).  nnd  «ne  will  be 
very  nearly  .11  sin  ( 1  SXlfii"-/-!-! . "38.127*),  which  will 
represent  the  principal  inccjuaiiiy  of  the  longitude 
and  of  the  variation,  so  that  the  variation,  instead  of 
12.19'/,  will  become  12.19  ^-|-(i.3'  *in  (lS.065'V4. 
aad  dlia  aabtaacted  bom  960^ 
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fti7.61*4— MB  {13M5H+It»,im)»  tb*  of 
whidi  k  BMrljr  ■in  M741*l— eot  M7J1*<  .11  »ta 

(lS.065<+158.ia7'). 

The  equatorUl  parallax  i>  nearly  57' 4- 187'  cm 

Ah.,  or  JT'  +  3.1'  cos  (13,065''/+ 138.1-37  );  himI 
liic  (listurbiag  force,  which  varies  as  the  cube  of 
Che  parallax,  or  of  67'  [1+-0544  C0«  (iS-OSS^Z-f- 

1SS.12T)2  ""V  ^  CKincaaed,  with  aufficioot  accu" 
raejr.  bj  l-|>.16SSoao  (l&06dO|H-lM.irr). 

The  supplement  of  the  node  for  I8S4  is  (2.10.56) 
•f2'=7(r  58',  to  which  we  must  add  (3'.ia6')  I  for 
tiie  time  elapsed  :   and  the  longituild  ]>  inU 

3iy\3o  2S.r+iiy.\o'. 35') i. 

Although  the  value  ofthecoefficientBis  not  directly 
4iacoverabltf  we  may  still  obtain  a'tolerable  estimate 
of  ita  ■agnitiide  in  particular  cases,  by  inquiring  into 
the  consequcocea  of  assigning  lo  U  •mml  diwrmi; 
values,  equal,  for  example,  to  the  OOdEoiMt  of  IIm 
aolar  or  lunur  tide,  or  greater  or  leu  than  either ; 
while  wc  tt&&uaic  aUo,  for  the  coefficient  of  the  re- 
aisiance.  A,  a  great  and  a  gni,">ller  value,  for  instance 
I  and  ,g,  suppo^in^  D  to  be  inconsiderable.  We 
tben  find,  irom  tbe  expres.xion  V(i^.{*/3')Jtfs 
J?M  (Theorem  J,  Scbol.  2)= 

I,  if  ' 


TIP 


6*75 


.gSUfl ,    1  ,  or  4 ; 


1.S0S6, 
I.S968, 


A-  S  'ni  — 7J50.  10,  1.SSM, 

t  ^  ;       —.832,-2.742  ,    3,    1 JfiM » 
and  for  thu  lunar,  G  being  .96614,  and 
A     iiV;      — ll-'-i.  10,8.197, 

I  i  ;       —  .yi3,      3,  2.942, 
iieap«ctively. 

Hence  it  appeent  tbet  thevenitaoce  tends  greatly 
to  diorinSab  tbe  varialiaii  b  llw  magnitude  of  the 
ijdes,  dependent  on  tbeir  near  apprMCb  to  the  pe- 
riod of  spontaneous  oscillation,  and  tbe  Biore  at  the 
Rsistance  ia  the  more  considerable :  and  supposing, 
with  Laplace,  that  in  the  port  of  Brest,  or  ch^hcre, 
the  comparative  magnitude  of  the  tides  is  altered 
frocn  the  proportion  of  5  to  2,  which  is  that  of  the 
fofoea,  10  the  proportion  of  3  to  I  :  the  malt^liefe 
of  the  solar  and  lunar  tideabeinff  to  eeeb  otberaa5  to 

,     ^      ^  96BS     _  iSBB 

£,web«Tetheeqiiat»a 

whence  we  find  that  B  must  be  either  .9980  or  JBSi9t  t 
and  the  former  value  making  the  Ituiar  tide  onty  in- 
verse, we  must  ."ivippnse  the  latter  nearer  the  truth; 
and  the  magnitude  ol  the  tides  wiil  becorue  1.66'.i 
ond  1.998:  and  it  appears  from  the  paroe  equationn, 
tbat,  11  renaaining  =  93442,  A  cannot  be  greater 
thaa  JSSti  end  U  would  then  be  .78540:  and  if  A 
ssOk  tbe  valuta  of  B  trould  be  4)6l7  or  4p91*  It 
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taenia  probable,  botrever,  liMt  tbe  prioiitive  tidea 
BanatbeiaaeoBewbatgrntArratiotbentiijaofStol  ,^11 
and  5  to  %,«beil  cea^wred  with  the  oscillaiiona  of 
the  spheroid  of  eqtiilibrtum ;  and  if  we  supposed  B 

=.()  and  A  stiil:=: ,  w  e  should  have  7.071  and 
<^.7^6for  their  magnitude.  Sow  i[  JJ=:^i8,  the 
uogenu  of  ibenBiguleraieBMireioftbedia^eoapwn^ 

i3_    AG     .   1       .  .96614  . 

S-  gU:^'        .3672  ^""^  .Toieo'*^**^* 

giving  us  69°  50'  and  72°  40'  for  tbe  eaglee  tben- 
aeivea :  end  if  JBs.9.  tbeae  anglea  beeone  44*  entt 


70"  SV  retpeelively ;  the  difference  In  the  former  i 

Sty,  and  in  the  latter  25"  '2  V,  which  corresponds  lo 
a  motion  of  more  tlun  tvvcnty  four  hours  of  the  moon 

in  her  orbit. 

It  appcnr.s  then  tbat,^r  ihit  simpU  reaton  only, 
IT  the  aupposcd  date  were  correct,  the  highest  sprinj^ 
tides  ought  to  be  a  day  later  tlian  the  conjunetion 
and  opposition  of  the  tuminariea;  so  that  tbu  cbnai" 

deration  requires  to  be  combined  with  that  of  the 
effect  of  a  resisti>nce  proportional  to  the  squ.;iru  ol 
the  velocity,  which  has  already  Ijl  :i  ;  !iown  to  afford 
a  more  gencriii  explanation  of  the  t>ame  phenomenon. 
There  is  indeed  little  doubt,  that  if  we  wore  provid- 
ed with  a  nifficientlj  correct  aerica  of  minutely  accu- 
rate obaemitlona  oo  tlie  tidea,  made  not  merely  with 
a  vie\r  to  the  times  of  low  and  high  water  only,  but 
rather  to  the  heights  at  the  intermediate  tinavs,  we 
might  form,  by  degrees,  with  the  assistance  of  the 
theory  contiiined  in  this  article  only,  almost  as  per- 
fect a  set  of  tables  for  the  motions  of  the  ocean,  as 
we  have  already  obtained  for  tlioao  of  tbe  celeatial 
bodiet,  wbidi  ere  tbe  moKtmoMdiale  objecta  of  the 
attention  of  the  practical  astronomer.  There  is  some 
reiuon  to  hope,  tliat  a  system  of  such  observations 
sjieedily  be  hct  on  foot,  by  u  public  authority  . 
and  it  will  be  neceiisary,  in  purtuing  the  calculation, 
on  the  other  band,  to  extend  the  formula  for  the 
forces  to  the  cose  of  a  sea,  performing  its  principal 
oscillations  in  a  direction  oblique  to  the  meridian,  la 
stated  in  tbe  beginning  of  this  section. 

For  such  a  sea,  the  calculations  would  be  aome- 
what  conijjlicatctl,  except  in  tl)e  case  of  its  being  situ- 
ated at  or  near  the  equator  :  we  i-houlil  tlien  obtain, 
by  proper  reduction,  for  the  volume  of  the  force, 
putting  D  the  sine  of  tlie  duration,  or  of  the  angle 
formed  by  the  length  of  the  canal  with  the  equator, 
and  af  tu  coaine«  tbe  expreaaion  d  ain  coa  JktL  ooa 
H».  <  +  v*  00^  Dtd.  ain  ooc  Her.  < :  and  Ae  or- 
der of  the  phenomena  would  be  less  affected  by  tbe 
alteration  of  the  situation  of  the  canal  than  could 
easily  tiavc  been  !(upi)used,  without  entering  into 
the  computation.  This  expreaaion,  when  j)=o,  be> 
comes,  MltOI^^  Mdllb'iaciitiCMl  with  the  former, 
malting  i=°a  (a.  i..) 


UHxatioe.  '  TIPPERARY,  an  extensive  county  in  the  pro- 
vince of  Munster  in  Ireland,  bounded  by  Icing's  and 
Queen's  Counties  on  the  north;  Kilkenny  on  the 

east;  Waterford  and  Cork  00  the  south;  art!  ("nl- 
way,  Clare,  and  Limerick,  on  the  west,    f  rotn  (.jal- 
vray  and  Clare  it  is  separated  by  the  Shannon,  which 
BKteot.     t'oraia  the  boundary  on  tbe  louth-vcit.  It  exteoidB 


iboot  74  mile*  from  north  to  south,  md  40  from 
caat  to  weat,,oootatiiiiig'  1^91  £Dgliah  aipiare  milv, 
or  1,018,240  acre*,  IS  baroniea,  and  186  paritliea. 

Moret'  111  luiM' the  parishes  belong  to  the  Arclibislup- 
ric  of  C-^iiii,  and  tlie  rest  to  the  !>ecs  of  liiuly,  Lis- 
more,  and  Killaloe. 

.  The  lucfsce  ia  cQoajderably  diverufied  witb  jootia*  iurik*. 


Digitized  by  Google 


676 


T  I  P 


Fam. 


Tigp«wy.  taiai,  toiM  of  tbem  covered  with  heath,  and  plaint 
^  of  gf«M  fertOHy,  of  which,  however,  the  latter  occtu 

Sjr  the  )ei]ger  poftion*  the  fomer  beiny  chieAjr  two- 
bed  to  the  boundariei,  or  not  atreidting  fhr  into  the 

interior.  Among  these  the  Galties  and  Knockmele- 
down  are  the  most  considerable.  The  rest  of  the  coun- 
ty is  in  general  vcrj"  productive:  and  cotiiains  some 
large  tracts,  particularly  that  which  is  catkd  the 
GcUen  Vale,  and  the  quarter  in  which  the  tuwa  of 
T^perary  ia  ahuated,  naturalljr  M  rich  a*  anv  land  in 
die  (Tmied  Kingdom.  The  mm  are  the  Shannon, 
whii  li  here  expands  into  the  ni>blelake  called  Lough 
Derp,  and  the  Suir,  which,  riiiing  on  ilm  bonlLH\>  of 
King's  County,  t.tkcB  its  course  first  south  and  then 
east  by  Cianiiael  and  Carrick.  and  after  joining  the 
Barrow  and  the  Nore,  fillh  iato  the  sea  apwanb  «f 
100  miles  from  ita  amirce.  Mawf  naall  tttetne  tra> 
verae  tiie  ooanty,  and  are  hwt  id  theae  two  riven. 
Among  the  mim  ruls  are  excellent  slate  in  several 
pans,  and  lead  w  rought  at  Silver  Mines  on  the  west- 
ern siile  of  the  county,  ainonj;  the  ore  of  which  some 
virgin  silver  has  been  found.  Coal  is  al«a  worked 
here,  on  the  borders  of  Queen's  County.  The  cli< 
nate  ia  ao  inild»  that  cattle  remain  out  on  their  pea- 
linm  all  the  year  roaDd«  the  fnwts  of  winter  being 
seldom  so  severe  aa  greatly  to  check  vegeiation. 

This  county  is  dmded  into  estates  of  varioua  sizes, 
some  of  them  verj*  large,  but  a  greater  number  of  a 
medium  extent,  worth  from  L.  lUUO  to  L.  (iOOO  a- 
year.  Of  the  proprietors,  the  influence  of  Lord  Lan- 
daft'is  by  far  the  must  considerable,  though  several 
others  have  estates  worth  from  L.  10,000  to  L.  15,000 
ipyear  and  upwards.  The  grauera  here,  as  in  Ko^ 
common,  have  leasehold  prapertlea  frequently  of 
much  greater  value  than  tbe  freeholds,  of  which  also 
liiey  otien  become  the  purchasers.  Properties  of 
this  description,  worth  from  L.  2000  to  L.  4000  a- 
year,  ere  very  common.  Tillage  farms,  however, 
•re  generally  of  small  extent*  one  of  nioaqr  Irish  aersa 
being ihottghtlarge;  yet  tbe  aBiiiageaieDt  is  in  many 
tnstaneea  more  retpeeubte  than  in  most  other  parta 
of  Ireland.  In  some  instances  the  rent  of  small 
farms  in  1808  wa*  as  high  as  tburteeD  guineas  the  Irish 
acre.  Hut  the  [irincipal  business  is  grazing,  every  va- 
riety of  this  kind  of  land  being  found  here.  Leases  are 
commonly  for  twenty-one  years  and  a  life.  Thccattie, 
which  are  long-horned,  nay  be  ranked  with  the  beat 
bi  Ireland,  and  many  of  the  fine  flocks  of  long-wool- 
ed  sheep  are  not  inferior,  in  Mr  Wakefielcl'-s  opinion, 
Htbss.  to  those  of  Leicestershire  "  The  charge  for  tithe," 
says  the  author  of  the  Slaliitical  Account  of  tfie 
Parifh  of  Carrick,  written  in  J815,  "  is,  for  wheal 
12s.,  oats  8s.,  barley  l'2s„  potatoes  12s.,  meadow  8s., 
aallowa  iSs.,  wchaids  ad  ndorem,  which  are  always 
fliB.  compoimded,  and  never  taken  m  kbid."  '  Tbe  ridi 
lands  produce  a  kind  of  flax  very  different  from  that 
which  is  raised  in  the  north ;  it  grows  to  a  great 

height,  and  appeaniobi  aMMdiqgly  well  Mbfled 

for  sail-doth. 

Tbe  princ^ial  to^os  are  Clonmel,  the  county 
(own,  md  the  birth.plaoe  «f  Stemct  and  Carrick, 
both  upon  tiM  Snir,  Cadiel,  Fetliard,  fbtmerly  a 

walled  town,  but  now  in  a  state  of  decay,  Cahir, 
Thurlea,  Roscrea,  Nenagh,  and  Tippentry,  the  last 

now  in  »  nil  nil  lis  [iLinditioO. 

Th«  manufacture  of  bradkdoUi  ia  carried  oa  to 
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some  extent  at  Carrick;  and  that  of  linen,  worsted,  Tippenfy 
tmt  coarse  woollens,  as  branches  of  domestic  indus-  II 
tfy>  But  the  wealth  of  this  extensive  diatriet  chiefly  .^"^ 
conristi  in  ita  cattle  and  sheep,  corn,  and  olber  land  *  • 

produce.  Hy  idc.imm  of  ilie  Suir,  il  has  access  Itt 
Waterftird  and  the  sea  on  the  south,  and  by  tbo 
barrow  und  Nore,  and  a  hndCb  Of  lha ijraild  Gtik 
nal,  to  Dublin  on  the  east. 

Tipperary  sends  four  members  to  Plarliiment;  two^gesan. 


for  tbe  ODonty,  in  which  there  are  abeot  111,000' 
f^hdden,  and  one  for  eadi  of  tbe  burghs  of  Clod» 

met  anil  Ca>.liel.  Rcfore  the  Union  the  number  was 
eight  J  Cas^hel,  Clonmel,  and  I'ethard,  having  each 
twcj  representatives,  and  the  county  two.  In  l7<;»l,Fo 
tbe  population  was  e»»tm:tted  at  169,000 ;  by  tbe 
nensus  of  l.S^I  it  was  found  t«  be  853,402. 
eovdiag  to  Mr  WaksAeid,  the  number  of  PieMilaBta 
is  verraHWII  i  hi  some  places  not  one  in  a  hundred. 
The  Irisb  language  is  still  Kjiokea  us  well  as  the 
English.  From  the  want  of  bog  in  the  low  grounds, 
turl  for  fuel  is  binietimcs  scurce  and  dear.  The 
wages  ol  common  labour,  a  few  years  ago,  were 
higher  than  in  most  other  parts  of  Ireland  ;  yet  the 
lower  classes  have  been  but  too  ready  to  take  an 
active  jart  in  the  distorbanees  irhteh  frequently 
bring  disgrace-  and  misery  on  thr  south  of  Irel.imi. 

See  the  general  works  quoted  uniier  the  former 
Irish  counties.  (a*) 

TITHES.    See  Taxation,  p.  6^. 

TOOKE  (John  Horne),  an  ingenious  gramme 
rian  and  an  active  politician,  bom  in  Westminster, 
June  17^6,  was  the  son  of  Mr  John  Home^  a  ffsdw 
man  living  io  Newport  Market. 

He  was  die  third  of  seven  children ;  but  his  father, 
having  acquired  considerable  affluence,  sent  him  first 
for  a  short  time  to  Westniin^ter  ikiiool,  aiid  then  to 
Eton,  where  he  reniuined  five  or  six  years  wi 

particularly  distinguishing  himself^  atid  wmi  

ed  sooner  than  had  been  ioteBded  on  accoont  of  Ae 
accidental  loss  of  an  eye.    He  veo^  in  nSs,  to  8t 
John's  College,  Cambridge,  and  took  a  degree  of  Ba> 
chelor  of  Arts  there.    He  tluu  became  an  usher 
in  a  school  at  Blackbcjtth,  kept  by  iMr  Jeuu-ngs; 
but  he  was  soon  atW  induced  by  his  fktlier  tu  take 
deacon's  ortlers,  and  obtained  a  curacy  in  iCent.  His 
own  preference,  however,  was  so  much  in  favour  of 
the  law,  that  in  1756  be  entered  as  aatadeot  of  die 
Middle  Temple ;  but  in  I76O  be  was  persnaded  to 
return  to  the  church,  and  to  receive  ordination  as  a 
priest ;  and  be  officiated  for  three  years  in  tbe  ch»- 
pelry  of  New  lircntford,  which  his  father  had  pur- 
chased for  him  ;  performing  bis  duties  with  decency, 
and  taking  some  ])uins  to  study  tlie  elements  of  me. 
dicine  for  the  sake  of  the  pooNmemberaofbiaoiM^ 

S^tion.    He  then  went  aa  tutor  to  Franea  wiA 
6  son  of  Mr  Elwes,  a  gentleman  of  BerksUtv,  w«ll 
known  for  his  ridies  and  bis  economy. 

In  1765,  he  commeiKed  his  political  circer  by 
writing  an  anonymous  pamphlet  in  defence  of  Wilkes 
and  hia  party.  He  returned  to  the  continent,  and 
made  the  tour  of  Italy  in  company  with  a  Mr  T»l«w| 
and  at  Paris  he  formed  an  intunaey  with  V^es 


>t  *bo  then  found  it  convenient  to  reside 
'dielw.  He  badallogeliier  laid  aside  his  clerical  clia- 
racter  io  these  excuraiona,  but  be  resumed  it  for  a 
short  tine  after  his  return:  soon,  however,  bet«ta»> 
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TmUp  acd  into  hii  politioul  moHm&OUi  exerting  himself, 
'■^  with  »ome  sncocaa,  tn  vwuma  decdons,  as  a  partisan 
of  but  friend  Wilkes,  and  taking  up  the  cause  of  a 
Mrs  Higby,  in  the  pursuit  of  an  "  appeal  of  blood." 
ftgniiibt  the  iiuirdtTurs  of  hcf  husband,  who  wvrc 
Kupposi'i!  to  liHVC  obLiuned  a  jiardon  throuffb  CDrriipl 
intirt'st  ih.e  court;  tiiouirh  tlif  widow  at  l,.^t 

disapjwinted  him  by  accepting  a  pecuniary  C(uup«n- 
*  Mtion  for  her  right  of  appeal.  He  was,  however^ 
■woeidiiJ,  on  his  own  bduilf,  io repelling  a  proiecu^ 
tion  ibr  B  libel  on  Mr  Otnlow;  and  he  gained  some 
aredit  with  a  party  in  the  city  by  suggesting  to  Beck- 
ford,  then  Lord  Mayor  of  London,  the  reply  which 
he  made  to  the  King's  answer  to  their  remonstrance, 
aud  vvliicii  may  still  be  seen,  engraved  on  the  pede- 
stal of  Ueckford's  statue  in  iiuildltall.  He  was  soon 
afWr  very  active  in  establishing  the  Society  for  sup- 
porting tlie  Bill  of  KighU),  and  in  obtaining  the  liber- 
■kionoTBingiey,  tlic  printer,  wbo  had  been  aomewhat 
hutSij  ceminitted  to  prifon  bjr  Lord  Memlielil. 

He  had  reahon  to  be  t}ts«nt!*6ed,  in  the  year  1770, 
■with  the  conduct  of  Wilkes,  in  cuniepecutiiary  traiu- 
nclions  rel.itiiii;  U>  the  Soi  iety  lor  tJie  I'iiil  ol' i'.it;iit5  : 
both  lUirticM  appeared  to  the  public  in  a  light  i^iuc 
what  ridiculous  on  the  occasion,  and  neither  oftliem 
gained  in  respectability,  though  the  Society  did  not 
wpear  to  value  VVdkcs  the  less  for  the  expotures 
tatt  took  placet  H  wa%  hove?er«  eiiortly  after  di»> 
iolTed,  anamott  of  Hi  niembers.  except  the  particu- 
lar friends  of  Wilkes,  were-  incorporated  into  the 
Constitutional  Society.     The  next  year,  Mr  Tooke 
OOCIpU'tetl  liis  j'.eadeniieal  cour.se  ;it  C.nnhridgc,  by 
taking  the  degree  of  Master  of  Arts,  though  not 
without  some  oppoeition.   He  exerted  himself  great- 
hf  ebopt  tliM  timet  tn  procuring  the  publication  of 
die  debatae  of  ibe  Houae  of  Camoone  in  the  daily 
papers,  notwithitanding  the  well-known  standing 
Orders  of  the  House ;  and  so  far  as  he  was  instru- 
mejital  ill  earryiiif;  this  point,  lie  appears  to  have 
rendered  at  lemt  one  very  essential  service  to  his 
country ;  but  Wilkes,  and  especially  Almon,  the 
bookseller,  are  said  to  have  a  Mill  atronger  claim  to 
the  merit  of  thk.  tnoMctioq,  vhalever  my  have 
been  itacbanwter. 

He  had  alio  a  tharp  eontett  witfi  the  anonjrmous 

"  Junius,"  apiln St  whose  liasty  attack  he  defended 
himself  ^itli  great  spirit  and  eiier-jy.  iU'd  w  ith  iin- 
exani J)] ed  success.  In  1773,  he  uiaiie  u  t'ornial  re- 
signation of  bis  living,  and  meant  at  the  same  time 
canqpktdj  to  lay  aaidabiia  clerical  character,  though 
BD  peiMD  tecna  to  bm  felt  himself  authoriMd 
to  aoeept  tiua  part  of  his  resignation ;  and  he  be* 
gan  to  study  the  law  very  diligently,  intending  to 
make  it  the  occupation  of  his  life.  He  adopted  soon 
■^fti  [  ;i  -iis^nlnr  nietlKxl  oft'orcin;;  h  nisi'lt'  upon  tile 
ntKice  of  the  pubiic,  and  of  the  Huurc  uf  Commons 
in  particular :  an  inclosurc  bill  being  about  to  be 
hurried,  as  was  reported,  a  little  too  rapidly  through 
the  House,  lie  wrote  some  piragrapb<i  in  a  tiews|M- 

E,  which  reflected  very  aeverely  on  the  conduct  of 
Speaker,  on  purpose  that  he  ni^ht  besuromoned 
to  appear  before  tlie  lloufc  ;  and  being placrd  at  the 
bar,  he  gave  sueii  reasons  tor  tiis  conduct  ns  produ- 
ced sonic  niiiiiiated  discussions,  ami  in  the  end  was 
supposed,  though  probably  without  fuundattoRf  to 
VOU  VI,  PAUT  1U 
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have  caused  the  bill  to  be  modified  ja  «NBe  mpm-  7^ 
sive  clauses.   By  these  neanshe  obtained  the  favour  v^^■''■^ 

of  Mr  Tooke  of  Purley,  who  thought  l  imself  <ig. 
grievecl  by  the  bill  in  its  original  state,  and  re  i  ived 
from  him  -lu  ll  as.>iirance>  of  testaraentiiry  I'.ivonrs  as 
iiMluccd  hi-i  iiLpIiew,  Colonel  Hiu- wood,  to  agree  upon 
a  partition  ot' tlu  ir  joint  interest  in  the  reversion  of 
histiiiate;  though  Mr  Home  never  received,  firvi 
and  last,  more  than  L.  8000  from  the  property,  not- 
withstanding the  subsequent  change  of  his  name  a- 
bout  the  year  17««,  hi  aeknowledgmcnt  of  his  pa- 
tron's kindness,  and  his  long  continued  intimacy  and 
frccjuent  residence  at  I'urley  ;  the  principal  legatee, 
at\er  all,  being  a  Mr  IkaM  li  y. 

Mr  Home  Tooke  was,  oftdiir-e,  a  strenuous  nppos* 
er  of  the  American  war;  and  in  1777,  he  publi^hed 
a  very  oSensivc  advertisement,  in  wbicb.the  sufferers 
in  the  battle  of  I^xington  were  dsseribed  aa  having 
been  murdered  by  the  Kii«'s  troops.   For  thi  s  attack 
on  the  Government,  he  was  tried  at  Guildhall,  in  July 
1777  ;  he  comhu-teil  his  own  defence,  hut  he  was  found 
guilty  ol  the  libel,  and  sentenced  to  a  year's  iinprison- 
mt  nt  in  the  King's  Bench,  and  a  fine  ol  L.  '^00.   Jt  wag 
uiithis  occasion  that  he  first  appparenl  before  the  pubiic 
as  a  grammarian,  m  tlie  criticisnrs  which  constitute 
his  celebrated  Letter  to  Mr  Duimingm    The  next 
year  he  suffered  a  still  severer  punidniant.  In  the  re- 
fusal of  the  eocte^  of  the  Inner  Temple  to  adm  it  him 
to  the  bar,  on  account  of  bis  having  taken  orders  ; 
so  that  his  prospects  of  pror_ssiunal  advancement 
were  ullci  ly  annihilated,    This  occurrence  made  him 
still  more  bitter  against  the  existing  (  Jovernment,  ami 
in  1780  he  printed  some  severe  reniurks  upon  tho 
measures  of  Lord  North.    He  attempted  to  establish 
himself  as  a  practical  farmer  in  Huntingdon*] lire  j 
but  he  caught  an  ague,  and  toon  becmne  diignsted 
with  an  agricultural  life ;  he  returned  to  London,  and 
occupied  for  some  years  a  house  near  Soho  Square. 
His  ideaa  of  Parliamentary  reform,  cont;dncd  in  a 
second  letter  addressed  to  Mr  Duuning,  were  by  no 
means  extravagant,  and  he  continued  to  adhere,  in 
this  respect,  rather  to  the  party  of  Mr  Pitt  than  to 
ttNtoTMrFox. 

The  pubUcation  of  hia  grammatical  dissertations^ 
under  Uie  title  of  the  Duertiom  of  Purley,  afforded 
but  a  sliglit  and  imperfect  iiitennibsion  of  his  politi- 
cal pursuits,  for  his  etylnolo^rj^^,!  -vvarksureas  replete 
with  the  politics  of  liie  day  as  his  sjieechcs  anil  his 
pamphlets;  another  of  whicli  appeared  in  I7SS,  un- 
der the  title  of  Tivo  Pair  of  Portraits,  being  intended 
to  serve  the  cause  of  Pitt's  party  in  their  electiaoa. 
But  in  1790  be  became  hinudf  a  candidate  for  dm 
repveaentation  of  Westminster,  in  opposition  to  Mr 
Fox  ami  to  Lord  Hood ;  and  he  distingwisbed  bimsdf 
.sufficiently  as  a  pujiular  oratoT,  thoi^gh  hffwas  not 
ttucces^lul  in  the  coulest. 

Fie  was  tried,  in  179 1,  for  High  Treason,  together 
with  several  otiier  monlicrs  of  t!ie  Corresponding 
Societies,  wbo  had  been  active  in  attem})tiug  to  intro* 
duoe  sonw  imitationa  of  the  French  llevolutioo  In 
the  plana  of  reform  whldi  thmr  brought  forward. 
He  exliibited  on  the  trial  sothewhat  more  of  firmness  '  ^ 
than  of  good  taste :  one  of  bis  associates  had  before 
been  nctjiiitted,  and  tlie  jury  snecdily  returned  a 
similar  verdict  with  rcj^pect  to  liimself.  He  at\er-> 
4  R 
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wiirds  dediciied  tlw  aecond  roliuiie  of  bit  Dhtr$kiu 
qfPurley  to  ld>  coiiMel,  OiUii  and  EnkiDO,  and  to 

the  jury  who  tried  hiin. 

In  1796,  he  again  bccnme  a  cal>dM«te  fcf  ihe  TO* 
pre-ciitalion  of  Westminster  ;  t>iil  nfraiii  witlumt  suc- 
cess :  and,  notwithstanding  liis  ctnmt;  opiiiious  re- 
gpett  IIS  a  reform  in  I'arlianK  ui,  lie  iifu  rw.-irdg  con- 
descended to  accept  from  Ivord  Camelford.  in  1801| 
a  teat  for  the  mmiinal  burgh  ofOkl  Sonim.  Itwaa 
then  to  be  daterauned  if  «  tixrgfnm  could  rit  m 
the  House  of  Comtnom;  bot  the  mioitfbry,  InMoad 
of  contesting  the  point  with  renpect  to  hia  particulw 
case,  brought  in  a  bill  to  decide  the  quesitian  in  the 
negative  for  thefiiturr,  and  lif  rcmuiiRil  in  the  House 
till  the  diMoltttion  of  the  Parliament  in  the  oest  jrear, 
but  wHhoul  panieubnly  difltingiiiahiiv  hnnadf  in  ita 
pvooeadini^ 

Hta  last  public  effort,  as  a  party  man,  wn?  made 
-in  cspouaing  fbr  a  abort  tine  the  cauae  of  Mr  Paull, 
as  candidate  for  Westntinster ;  but,  he  abandoned 
tills  grTUU-nian  in  ft  sub-ieqiu-iit  contest-  The  later 
years  ol  his  lifr  were  chieHy  passed  in  the  society  of 
B  select  cirt  lr  I  1  tr  I  I  ds,  vvlu)  frttiiiently  partook  of 
his  hospitality  at  W  uubletlon.  lie  died  in  March 
1822,  leaving  his  property  to  some  natural  daugh- 
ters :  for  lie  had  never  been  married.  He  was  buried 
in  Ealing  chnnib,  and  not  in  his  garden,  as  he  had 
directed ;  his  executors  thinking  themadves  the  less 
bound  by  these  instruetions,  aa  •  liUml  compliance 
villi  thfiii  tni:''i'  ^iivc  been  onlanninble  to  the 

••sale"  ot' the  property. 

1.  His  earliest  pubijc-.Ttion  was  a  pninplilct  rn- 
titled  The  Petition  of  an  Engiiiiiman,  1765.  It  con- 
sisted principally  of  apologies,  for  the  pritntte  000- 
duct  and  iimnonil  writiDgs  of  Wilkca.  • 

i.  Healsopobltahcdif  Afwanwhileheoantiniied 
in  (he  (liurt  h,  that  is,  befilK  tlie  year  177S :  but  it 

aluacti-d  little  notice. 

3.  A  Letter  to  Mr  Dunning,  177S.  The  rudi- 
ments of  his  grammatical  sjslem,  arisiu;,'  nut  of  re- 
marks on  the  {particles  employed  by  thi-  Attunioy- 
General  in  his  indictmoit,  and  bj  tbe  judaea  in  his 
sentence :  it  was  aflervaida  jneoiponitaa  into  the 
Divertiont  of  Purlejf* 

4.  Factt.  1 780 :  eannstmg  of  Temsrka  on  die  ad« 
mini  tratton  of  Lord  North;  with  aonO  addtliaaa 
relating  to  tiiianct',  h\  Dr  Price. 

5.  A  lyTllrr  on  Pat  linvientartf  Reform,  1782 :  nd- 
dresml  to  Mr  Dunning,  atterwards  Lord  Ash- 
burton. 

6.  Epca  PrnaiOiMTA,  at  Dntnkiuaf  Furkj/,  8. 
1786<  Ed.S.  4.  Part  1. 179^  lytHTlSOC.  His 

great  and  celebrate<l  work :  rich  indeed  in  etymo- 
logy and  in  wit,  but  meagre  in  definition  and  in 
metaphysics. 

7.  A  Letter  to  tlie  Prince  of  Wales,  1787  :  relat- 
ing to  the  supposed  marriage  with  a  Catholic. 

8.  Tvio  Pair  of  PottraitSt  8.  1788.  The  two 
Pitts  contrasted,  m  oppoaite  edtttmn«,  wiA  the  two 
FoKca,  in  coloara  by  no  means  fiivoutebfe  to  the 
latter.  , 

9.  Many  of  his  Let! em  have  been  printed  in 
Stephens's  Life  of  TunLe,  2  v.  fi.  Lond.  1813. 

It  is  from  the  last  mentioned  publication,  that  this 
historical  sketch  of  Mr  Tooke's  life  has  prindpally 


bean  eattracted:  it  now  becomes  necessary  to  add  Task*, 
•one remarks 00  his  literary  and  moni  qualifications ;  w*^^ 
and  in  both  theae  point*  of  viewt  the  mlgect  haa 
been  treated  in  so  masterly  a  manner  by  the  eodtor 

of  an  artiile  in  the  (lunrlerti/  Hniecv,  mIio  is  sup- 
posed to  bf  a  near  relation  ot  'I'lioke's  most  intimate 
friend,  the  late  (  ohuul  Hosville,  that  it  Mould  be 
presumption  in  any  man  to  g«  over  th«  same  ground, 
witbont  adopting  very  nearly  the  eloquent  and  ener* 
getie  eq>rcssious,  which  that  noble  and  kerned  per* 
aon  haa  employed. 

"  Mr  Tooke,"  says  the  accomplished  Reviewer  of 
the  Memoirt  of  hi*  Life  (Q.  R.  Vol.  Vil.  No.  xiv.  p. 
S'J.'i),  "  was  possessed  of  i-unsideruble  learning,  as  in- 
deed his  writings  sufficiently  sliow.  To  other  mora 
casual  acquirements,  he  united  a  very  cxteti'-iYe  oc- 
quaintance  with  the  Gothic  dialects,  of  which  he  haa 
so  copiously  and  so  judiciously  availed  himself  in 
hia  etytnologieal  reacarcbea.'*  Bat  it  must  be  le- 
marked,  duit  a  peracm  more  fattnnately  acquauMed 
with  the  "  flotliic  ilialect<*"  as  living  languages  will 
easily  discover,  that  his  knowhilge  of  them  was  in 
truth  but  superficial,  or  that  he  was  indebted  for  it 
more  to  graiumars  and  dictionaries,  tlian  to  any  el- 
tensive  etady  of  theantiiors  who  had  wTitten  in  those 
lanffiu^c^  or  to  any  habit  of  ^peaking  them ;  and 
warn  a  peraea  will  easily  find  •  wmtty  of  instanoa^ 
in  whidi  a  vciy  different  etymon  to  that  vhkh  ht 
has  assigned,  will  naturally  suggest  itaelf  a*  tbetraa 
origin  of  the  word  in  question. 

(P.  SIO.)  "Though  Mr  Tooke's  philosophical 
u  ijiks  are  the  results  of  no  cfmunun  tnlcnt  and  Indus* 
trj',  yet  th«ry  are  neither  written  in  a  truly  philoao* 
phical  spirit,  nor  do  they  diMiluv  traces  of  a  muti, 
which,  even  if  it  had  been  whoily  .dedicated  to  the 
■tndy  of  metaphyaica,  would  have  much  enlargad 
the  bound-i  of  our  knowledge  in  that  nice  and  intri- 
cate branch  of  science.  His  object  seems  to  have 
been  rather  to  retard,  than  to  advance  thi?  progress 
of  philosophy,  by  recalling  us  from  tho^e  sound 
conclusions  aa  to  the  nature  and  operations  of  the 
human  mind,  which  are  built  upon  observation  and 
escperienee,  to  vague  speculations,  drawn  from  the 
imperfect  anakoy  citisung  between  the  aaoial  and 
tfie  physical  worfd.  There  ean  be  no  doubt,  that  the 
proposition,  which  he  haa  succeedinl  in  establishing 
is  hijrlil y  interesting  and  important ;  and  that,  in  the 
ilkistration  of  it,  he  ha*  show  n  fzreat  learnine,  inj^e* 
nuity,  and  research.  But  then,  on  the  other  band, 
he  has  so  monstrously  exaggerate<l  its  importance, 
and  so  widely  misuken  iu  tendenqr,  end  haa  afe> 
tempted  to  raise  so  rast  a  anparnyocture  open  inch 
a  narrow,  slippery,  and  inadequate  foundation,  that 
we  are  quite  lost  in  amaaement,  when  we  recollect 
how  coin))li  tely  the  sagacity,  which  puided  Mm 
well  in  iJie  investigation  of  his  primijuil  fact,  ajijiears 
to  desert  him,  when  he  conies  to  apply  that  fact  to 
the  purposes  of  a  theory.  The  dieunce  between 
whet  he  has  proved,  and  what  he  wiahea  na  to 
bdieve  that  he  haa  proved,  ia  enannoM.  WtA 
he  has  proved  h,  that  all  worda,  own  theae  thafc 
arc  expressive  of  the  nicest  operations  of  our  minds. 
Were  ori^'iimlly  ixjrrowed  flvm  the  ohjects  of  e^i- 
ternal  ]>erce])tion  -,  a  circumstance  highly  curious 
in  the  history  of  language,  consequently  in  the 
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ttotha.  hlMorjr  of  tlw  hmwo  ailiid  Hidfi       t)w  eomplete 

m  y  <lciiu)tistration  of  which,  of  ooune^  TCflect*  great  cre- 
dit ujwn  Its  autiiiir.  What  he  thinfa  he  hns  proved 
i»,  tli;it  this  ctynmlopfical  history  of  ■w  ords  is  our  true 
guide,  both  as  to  the  present  import  of  the  words 
themselves,  and  as  to  the  naturr  of  tliose  things, 
which  Hmj  we  intended  to  si/^nify :  a  proposition  so 
■nonatroua,  diat  he  has  no  wliere  ventured  to  enun- 
ciate it  in  its  jrenenl  fbllllt  but  hu  rather  left  it  to 
be  collecteil  from  the  tenor  oPhii  ranarks  upon  par- 
ticular  instances.  In  truth,  the  inferences  at  which 
Mr  Tooke  arrived,  far  frimi  Iwing  warranted  by  liis 
facts,  are  directly  the  contrary  of  those  to  which  he 
Oi^^t  luRitrally  to  have  been  led  by  the  result  of  his 
&m  •tnilin,  when  they  were  most  successful.  In 
tneing  a|>WHd%  thmigh  all  the  mwee  of  e^jnuolo* ' 

5r,  the  origin  of  wwtb,  be  ought  to  have  wen  more 
early,  if  poo^ible,  than  any  body  p1h<^,  that  their 
real  present  spiiso  ia  not  to  be  aouffhtt'or  in  their  pri- 
mitive signification,  or  in  the  element*  of  which  they 
were  originally  coni]K>sed,  but  that,  on  the  amtrary, 
their  aelwo/  mport,  with  which  alone  in  reasoning 
we  have  to  do,  hardly  ever  eomaponds  with  their 
atyroolo/incal  meaning,  although  fhe one alwaya  bean 
to  the  other  a  certain  resenihl;mce,  more  <»r  If"?  ac- 
curate, according  to  the  greater  or  less  effect  of  time 
and  accident.  One  could  without  ditficulty  under- 
•tand,  how  a  pernon,  unaccustomed  to  such  consider- 
ations, and  misled  by  a  few  instances  ])artt^(11y  ( liosen, 
ihoald  adopt  a  theory  like  that  which  Mr  Tooltc 
waa  derimraa  to  eatahliah;  hnt  how  a  philosopher, 
minutely  acquainted  with  the  whole  Ruhject,  atnl 
proceeding  upon  a  moat  copimis  induction  of  parti- 
culars, should  not  hiivc  perceiv  ed  th.it,  in  ninety  nine 
inatancM  out  of  a  hundred,  such  a  doctrine  would 
Wad  to  abeolote  abeurdjto;,  ii^  to  na  at  leaet,  iiioon> 

The  Revieirar  (ben  ftUowe  Mr  Dngald  Stewart  in 
•ome  very  just  criticisms,  whicli  this  acute  metaphy- 
•ieian  had  already  made  on  several  of  Mr  Tooke'a 
OT:;ii'iiiles,  fully  proving  the  complete  fallacy  of  the 
cygtcui  which  so  completely  confounds  the  definition 
<^  a  term  with  its  etymology.  Mr  Tooke  has.  m- 
deed,  the  merit  of  having  demonstrate<l  pretty  claav* 
.  that  all  the  parts  of  speech,  includmg  tboee  which 
gnmnuriane  Itad  often  conaidered  at  expleti?«a  md 
ttnmeaning  pwticlea,  may  be  reaolved  more  or  leaa 
oompletriy  into  nouns  and  verbs :  but  on  the  one 
hand  it  has  been  observed,  that  the  very  sanie  doc- 
trine may  be  clearly  traced  back  to  the  works  of  A- 
riatotle ;  and  on  the  otiier,  it  may  be  asserted  with 
«fml  tnrth,  if  we  wish  to  caiTy  the  theory  to  its  ut- 
nuat  emtent,  that  kaguageooiuiMaonlj  ornomieand 
eat  eerA  t  noe»  all  verte  tiOf  in  fact  be  resolved  in. 
to  participle*,  or  adjectives,  compoundwl  with  au\i- 
lia^  verba,  as  well  as  those  whicli  exhibit  Uiis  cora- 
pfintion  in  their  exterior  form. 

"  In  the  ordln.irv  intcrcourae  of  life,"  Mr  Tooke 
«  was  kind,  friendly,  and  bol|ritBbl»'*'.-(P.  Si5.) 
^'  Wedoubi  wlietherhia  temper  waa  naftimlfy  coed  ; 
but  if  it  WR«  not.  he  had  a  nerit  die  more;  for  he  had 
9o  completely  !iubdue<l  it  by  care  and  self-control,  as 
never  to  lietr.iy,  under  any  provocation,  the  slightest 
mark  of  that  irritability  which  otYen  acci>mj)anics 
talent,  and  which  gains  so  rapidly  upon  those  who 
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know  not  how  to  guard  acainct  its  approadiea.  In*  Tstfa. 
deed,  the  aspect  under  which  he  appeared  in  private  '■'"I'"' 
was  by  no  means  such  as  the  stem  cynicism  and  fe- 

rocioii*  turbulence  of  his  public  coiuluct  wuidd  have 
led  one  to  expect ;  and  those*,  whuiM:  opinion  of  him 
has  been  formed  exclusively  upon  his  political  cha- 
racter and  bis  writings,  will  have  some  difficulty  in 
believing  that  the  curate  of  Brentford  was  oneoftlle 
bestbiwgeiiUemenortheim^  In  tfaia  respect  tat 
Wat  a  sort  of  phenotnenon.  ne  was  horn  in  a  low 
station ;  at  no  periml  did  lie  Mjipear  to  have  po.tsess- 
ed  any  remarkable  ad\  antages  for  the  .study  of  good 
breeding;  on  the  contrary,  the  greater  part  of  his 
life  was  spent  in  constant  intercourse  with  coarse, 
vnlgOTf  and  uneducated  men ;  yet  big  natural  taste 
naa  ao  good,  and  he  had  profited  so  jadicwwn^  by 
whatever  opportunities  he  enjoyed,  that  courts  and 

high  stations  have  seldom  produced  i  1  i  tti  r  exntnple 
of  polite  and  elegant  behaviour,  Uiaii  wa.s  exbi- 
bitwl  by  the  associate  of  Messrs  Hardy  and  Thel- 
wall.  liideeil,  hi.s  manner  had  almost  every  excellence 
that  maimer  can  display :  grace,  vivacitj«  ftanioMail, 
dimity.  Perhaps^  indewl,  in  its^  eutwafd  hau, 
ana  in  that  which  is  purely  conventional,  his  courte- 
sy Wore  the  air  of  the  '  vieille  Cour,'  and  .v  is  r  th  r 
more  elaborate,  than  i*  consistent  witli  the  practice 
of  this  lounging  uncerenionious  age  ;  but  it  was  never 
forci-d  or  constrained,  and  it  »at  not  ungracefully 
tipon  an  old  man."  It  may,  however,  deserve  to  be 
renurked,  in  cootemplaiti^g  this  paradox,  though  Ww 
ther  as  a  collateral  omnddenca  than  as  a  satiafiMtcry 
explanation,  that  even  from  his  infancy  Tooke  bad  ■ 
actually  seen  something  of  the  very  highest  society, 
11  1  .  in  -  been  adiintted  once  or  twice  a  week  ut  Lei« 
cester  House  as  a  play-fellow  to  the  late  King:  and 
though  he  may  have  fcamcd  hat  little  fVom  imiution 
of  the  maimert  of  dieyeang  Prince^  yet  the  early 
habit  of  adf^reateaint,  unposed  hj  sad)  a  presenoe»  • 
may  easily  have  imprinted  some  courtly  traces  on|iis 
character,  which  were  not  easily  effaced,  and  whidi 
nn  nssoclation  with  the  heirs  of  tlic  first  fai  i  lii  -  of 
the  kingdom,  throughout  his  boyhood,  at  W'ebtmin- 
eter  and  at  Eton,  must  natuxtaUy  bavo  made  atOl . 
more  distinct  and  permanent. 

**  He  never  appeared  to  greater  advantage  than 
Jn  eoaveraation.    **  He  possessed  an  inexhaustible  - 
fbnd  of  anecdotes,  which  he  introduced  with  great 
skill,  and  rclritetl  with  neatness,  grace,  rapidity,  and 
plea»aiiiry :  he  iiad  a  quick  mio,*:  of  the  ridiculous, 
and  was  a  great  master  of  the  whole  art  of  raillery, 
a  dangerous  talent,  though  the  exercise  of  it  in  faiis  ' 
hands  waa  alwaya  tempwed  hy  poMranr  w  and  good  . 
hoiooar." 

*'  Tn  spite  of  labour  and  diaiipatMn  (p.  hie 

life  was  protracted  to  a  pt  rinri  which  indicatc<!  an 
originally  «uund  and  vigorous  Irame.  For  the  last 
twenty  years,  however,  he  was  suhjec:  to  several  se- 
vere, distressing,  and  incurable  infirmities.  These 
he  bore  with  a  patience  and  fimineM  which  it  «ae 
impossible  not  to  admint:  -to  the  very  laat  be  never 
iwfered  hhnsdf  to  be  beaten  down  by  them,  nor 
ever  for  one  moment  induli,'wl  in  complaint,  or  gave 
way  to  despondency.  I"  •'><  interv.ds  of  pain,  nay,  • 
even  when  actuuUy  suffering  under  it,  he  prew-rved 
a  aelf.capunand,  yibidti  enabled  him  to  converse,  not 
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(iiily  with  npirit  and  vigour,  but  with  all  hit  accus- 
toDietl  clieerfulnms  and  pleasantry,  never  making 
cny  demand  upon  the  sympntliy  of  his  Iriends,  or 
nUoninfl;  hi*  own  situation  at  all,  cjcoept  when 
noeaaionally,  and  by  a  very  pnrdonable  exercue  of  hn 
aophihtry,  hr  auui^od  IiKiisL'lfii:  (•»::ilting  it<  comf^u  t*, 
and  explaintii^  awny  it>  (ii^.uh  '.•it.iq;e8  ;  dispUy  iiiu'^. 
Ill  tli'^  rcsju'i  t,  a  manly  .'piril  .I'.ul  a  jiractical  philo- 
•opiiy,  which,  it'  they  iiad  been  brought  to  bear  upon 
his  mora],  m  well  as  upon  his  physical  condition,  if 
Uiey  had  been  emplojed  with  m  mudi  effect  in  i«* 
ecmctling  htm  to  his  potitiea)  exclusion  as  to  liia  |>o> 
flily  -iiifTcTni^fi,  iiiiglit  liavc  jiriKliicc  il,  not  tlic  very 
im{)er!ect  cliaracti  r  wr  linsL-  Iil-l'h  altiT.ij-tni^  tn  tle- 
!iiu  :itc,  ill  wlik'li  thu  iint'avouraljlc  ti;»it,H  bear  so  lar;ji.' 
a  prcnwrtion  to  those  of  a  nobler  and  more  benign 
— but  the  vHMrabte  postnit  of  s  tndjr  wiie  tatd 


Rdd'aAf«MorVff,8.Lond.  IfllS:  Qmrterfy  Reeiem, 

J«ine  1 8 1  'J ;  A .  .Steplicn^'s  Life  of  Tooh\  '2  v.  8.  Lond. 
1813;  JirUlsh  Critic,  N.  S.  Vol.  I.  p.  79.  193  ;  (Ai- 
km  H  iini'-tal  Uiogrnpii :/ ,  W.  \.  Lotul.  )8l+;  Cbal« 
mers's  liiographind  Dictionary,  XXIX.  R.  Lond. 
ISIG.)  (a.  I..) 

TUttKISH  EMl'lUE.  Although  this  empiie 
has  underp^e  but  dight  altenittoaa  nttOB  ths  Ro> 
count  of  it  cortt.iincfl  in  the  r.nc'fdi.pa-iliii  was  writ- 
t<i),  yet,  ns  its  stiili-tics  h.Tve  had  some  new  light 
thrown  «ii  tlicm  by  recent  {nibbcatinnij  W  wdl 
give  a  brief  ckvlcii  of  it$  pre8«.*nt  state. 

I'lic  extent  of  tliis  empire  has  been  vaijaady  esti- 
nuted  by  different  writert;  ani]«  after  eanmilting 
tbem,  we  ntber  ooncnr  in  the  ealculationt  made  hy 
Hoaael,  tlie  latest  of  tlicra,  founded  on  the  ch.irts  nf 
Reichart  and  Nicdls,  bccau.'ic  they  are  corroborated 
by  thf  '  .-t  map  constructed  by  Arm  .^  -uiith,  and  by 
that  uf  Lapie»<t.  In  this  acoonnt  of  ilie  extent  of 
the  empire  we  have  included  all  those  countries  over 
irliich  Turkey  claims  the  toveie^lyj  although  in 
many  of  them  that  sovereignty  is  CidwrtlOt  aoklMmw 
.leAgjeA  or  Totj  CwUy  exerclMd. 

Static  UilcSi 

Turkey  in  £afop9  ccnttim...  I  S0,07i 

Trtrkey  hi  Ada  on  the  Contuient..  .436,02.0 

l.'lands  of  Turkey  in  Asia    ]]  ,0."0 

The  Aftican  Dojuiuions  i;7«i,4.SO 


In  counti  ics  vlicn-  no  (cnsiises  have  been  takenin 
nioilcrn  tiir.c.^,  in  ii  r.o  rcL'f'itfr-!  of  births  or 
dcath-i  are  pre&ervcd,  wlu-ro  n  i  -cmn-ul  conscription 
has  been  introduced,  and  whore  even  the  number  of 
iKMises  it  not  known,  die  aeoonnta  of  population 
niuiit  be  mere  estimates  or  ralier  cMrj-.  tiin -• ;  nnd, 
thrj-cOirc,  it  is  not  txt.'-a.Ji-aiii.Trv  "il'.ai  ailiiTt-nt 
writers  should  Iiav.-  ^f.u.'-l  riMilis  i>o  dl'itant 
from  eucli  other  a.-!  thusc  we  liave  ejcamii.cd.  Two 
censuses  have,  indcoil,  been  instituted;  one  in  tlie 
middle  of  the  aisieentli.  and  the  other  at  tbe  ban- 
ning of  the  wventeenth  century.  Their  neaultB  are 
not,  however,  nnw  kmnvn  ;  and  If  Uit-y  \\<rrc,  tlu'v 
would  scarcely  be  tolerable  guides  at  tliis  day,  wbcii 


the  whole  state  of  affairs  lias  tiiidergonc  .'lucli  great 
alteration").  Haasel,  in  181(),  calculated  the  whole 
number  of  Tuilcidl  subjects  at  34,07(MKX>;  ud,  m  ' 
1819.  Lichtenatatn  estimated  them  at  «4,A80,00(}. 
whiltt  GriHierff  reckoned  them  to  be  in  round  num- 
hcr-i  2.' .0'X>.''i')O.  Thoujfh  t!u>i'  im!-.! 4r:mi'.  kmUt* 
tliuj  ujijiroafliv  1  nearly  to  c*cli  olitei-  iii  llwir  ti.t.ila, 
thi'y  differ  lud-t  w  idely  in  tiie  component  parts. 
Thus,  in  Asia  Minor,  they  disagree  to  the  extt'Ut  of 
Sv«  or  eix  miUiona ;  and  m  Egypt  and  iti  depend 
ancles  to  the  extent  of  three  or  fiiur. 

The  finaiidai  affaira  of  tbe  Tuiltith  empire  ate  in.  I 
volved  in  still  greater  obscurity  than  the  nt  itc  of 
the   jKipulation.      From  the  system,  which  uni- 
( orinly  prevails,  by  wiiich  c  vi  ry  rovi  rnor  of  a  pro- 
vince collects  imposts,  and  expends  them  on  the 
■  local  ohjccu  utuler  iiis  "iinogrmtnt  thet  wlucliti 
iceeifed  into  the  moral  tmatary  bean  no  praporw 
tion  to  that  which  ia  exlneted  from  the  subjeot. 
Many  of  the  provinces  arc  com|)eni-d  to  di  livi  r  cow. 
tributions  in  thtir  prodiuitions,  which  pruductions 
are  appropriated  to  some  sjx'cific  public  de|»rtment 
Thus  Egypt  was  re<|uired  to  deliver  to  the  arsenal 
-1000  quiiiUls  of  hemp,  200  jare  of  oil,  8000  pieces 
of  linen,  and  140  qninlal*  of  Uncn  yarn ;  and  to  the 
Setaglio  S6,000  measures  of  rice,  15,000  okas  of 
sugar,  2000  meai>ures  of  itease,  besidr<>  stipn'attd 
quantities  of  ginger,  cinnamon,  pepper,  and  oUier 
smaller  articles.    The  other  provhicei;  are  required 
in  a  similar  manner  to  contribute  to  the  denands  «f 
the  Imperial  Government.    The  annual  sum  whidi 
flows  mto  the  treaaury  has  been  estintatad,  by  Con- 
temir  and  lliomton,  at  about  L.3,000,000  Steriii^ 
and  by  Eton  at  near  I,,  r,"00,fXjo.    Whatever  may 
be  the  amount  ot'  tlie  publa'  ii;c  nuc,  it  is  distinct 
iroin  ti.f  rcM  ntiL's  «  liich  acmit-  v>  the  Kniperor  per- 
sonally, ot  wlittii  no  account  can  be  obtained  ;  but  it 
is  imagined  that  they  amount  to  much  more  than 
the  expenditure  of  the  imperial  eetabiiahmen^  and 
diat  vast  Buoia  ham  been  accomultfod  m  the  house> 
hold  treasury.    These  personal  revenues  arise  jVr>ni 
domains,  from  confiscations,  from   presents,  and 
from  tlie  sale  of  covLrnuuiits  and  other  oiTiccs. 
Count  MarceUus,  in  a  work  publishc<l  at  tlie  Hague 
in  173-.'  (Slah  Militare  de  Impcrio  Ollomaniio),  as- 
aert^  tbal;,  at  the  death  of  Ibrahim  in  16S0.  his 
onccossor,  Conrad  IV.,  foond  L.S3.0QO,ooo  Sterling 
in  money;  and  that,  aA,  by  a  religious  law,  ever  ,  F!t:i. 
peror  Is  boond  to  incrctisc  this  treasure,  during  his 
reign,  it  bad  been  vastly  M^naiited  «t  the  tknebo 

wrote. 

This  accumulation  of  prtval*  treasure  is  deerascl 
an  indispensable  part  of  the  state  polity  of  Tnrltqr* 
where,  a.s  in  every  despotic  govertinMiit,  the  in<B- 
Tidual  filling  tbe  throne  is  exposed  to  suddLii  in-ur- 
reetiont  and  interior  rcvolutiuns,  .Miusci  tiunka 
t'nt  tl.is  ti  v  )si  re  H  nuich  reduced  by  the  warwitli 
Uuiisia,  which  terminated  in  1812,  when  tlic  private 
boards  were  oompelled  to  come  Ibrth  in  aid  of  the 
national  treasury  to  a  vary  great,  bnt  nnlcnowni  *x> 
tent ;  at  the  army  was  then  paid  with  ooms  of  very 
ancient  dates.  The  cxpcnces  of  the  government  iirc 
uivolved  in  as  much  obscurity  ns  the  income  irotn 
\\!ncli  llicy  lire  dclVayeil.     'i'iie  Ln-e.ilvT  p,-i;  t  oi'  the 

military  costs  but  little  in  tiine  ol'  peace ;  being  fur- 
10 
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T;  t  :  '<    nislicd  with  iKcc^^^triei^  by  ihu  MveraJ  pTOvIoGCa  in 
f  ivhich  they  arc  ((uartrred,  and  whida  an  cdUactod 

from  their  feiuktories  by  Ui*  gorernor*  of  them. 
The  d«bt  of  the  itMg,  whidi,  in  1803,  amoimtwl 

to  only  r,.T,jnO,ono  Slcrliii^,  ha^  Ihhti  iiicn  .i:  r;!  I.v 
tJic  \nrirK!>  uniortunalL'  t-vtiitK  liuvc  <>[•*■. I 

fcinci'  lli.-il  porincl  to  upward))  of  I.jn/lOD.OU.l  ;  ;ii:cl, 

in  gpitc  of  forced  loans,  to  which  the  govcrnincut  haa 
bad  recourse,  nnd  of  Urge  contributions  from  Un 
religious  establiahmcnts,  the  ctiite-cibhgation«pia.y  an 
interest  at  the  rate  of  I S  eemi, 
'    ^^f"^      Under  a  government,  whera  all  laud  in  hchi 
on  the  oonditkm  of  miliUry  seriice,  the  number 
of  soldiers  must  be  great  in  proporuoii  to  the  po- 
pulation ;  but  in  Turkey  the  numljers  ha%-e  been 
kept  down  by  tlic  want  of  means  to  provide  the 
necessary  amis  and  equipraent«.     According  to 
the  most  recent  aceouata,  the  r^ular  amy  amouott 
to  185,000  ialkntry,  artillery.  artiJieera,  aappera^ 
miners  and armoorers,  iiicladed;and  iSiSOOcavalry; 
but  to  the  latter  may  be  added  ll)0,O(X)  feudal  horse- 
men, who  may  be  made  availublc  for  internal  de- 
fence.   Tl'c  .1  iv.i-i.ii  ios  iii  ikr  80,000  ol'the  infantry  ; 
and  these  ate  raiiiur  g>irri»on  militia,  for  the  mo»t 
part,  t]»!Ui  regular  troops.    The  best  corps  consist 
of  those  cal!;d  the  new  regulars,  amounting  to 
£4,000  men,  n  'lM,  as  wrll  aa  Ae  artillery,  are  aimed 
and  disciplined  atW  Iwurajpemit  aiodda.  'fheaavy 
of  Ttarkey  has  of  late  dednwd.   It  now  consists  of 
1*  sMps  (/f  t!n' l-'no,  the  i-ame  number  of  frlijates, 
»  ami  about  30  kiiialkM-  vusm-Is.     Wry  few  of  tiuMC 

iihij);  are  fit  for  service  ;  niKl  t!ic  naviil  .■irs<?r..nl  i-i  so 
destitute  of  'tores  that  fewer  still  caii  be  f(|utp{ied. 
At  all  tiir<  ^  111  best  seamen  io  their  fleet  coniiistetl 
of  Gtedis ;  end,  sinco  the  insurrection  of  that  oa« 
(ion,  greater  diflieolties  than  before  have  been  found 
in  worldnfr  and  lighting  their  ehipa.  This  aeeoont* 
ft)r  the  different  diaa«ters  which  the  Tnrlodi  navy 
hi\i  e\]i-.'i-iL'nc(<(I  during  the  course  of  llw  M(ittin|f 
itiiiti'-ii-i  \MLii  tlii-'ir  Greek  subjects. 
r,.>i:,)cii"^,  Ai  the  greater  part  of  the- inhabitants  of  the 
of  tht  HmU  Xurkisb  dmoinions  urc  collected  in  anil  around  the 
towns  for  aecority,  the  intervals  of  lund  bctwc«Q 
Aese  towns  «re  alnuwt  wholly  unoultivaled.  Where 
any  oaUvation  is  practised,  the  soil  is  highly  grate- 
ful,  and  produces  abundant  returns  for  the  lubour 
bestowed  on  it  in  corn,  wine,  oil,  fruits,  flax,  hemp, 
colto:),  w.Mil,  iiLidJer,  and  othi  r  dyeing  materials. 
The  wrM>ds  atiurd  excellent  tiiuber  in  abundance. 
Horses,  cows,  sheep,  goats,  and  game,  are  plentifully 
reared.  The  fisheries,  both  in  the  Vi vers  and  seas, 
•re  madt  nqilected,  except  by  die  Greeka,  who  luive 
OCGUiollfort  Jicui  ftom  the  oanitnnu  ftats  prescribed 
by  their  religious  tenets.  Honey  and  was  are  li- 
bur.-i'ly  su;)|)lied  ;  and  silk  is  collected  in  all  the  pro- 
vince's soiuh  ot'  tbe  Djuiubc.  The  mineral  products 
tire  iioiv  almoit  \vliul!y  c:in(iiii'd  to  iron,  t!iou;fh 
mines  of  gold  and  silver  were  funuerly  worked  iu 
the  mountains  of  Bosnia,  and  those  of  Moldavjninid 
WalladuA  ate  rich  in  minerals. 
ManuCie-  Thenosnnfacturesin  Turkey  are  neither  nmnenHis 
t^res.  nor  abundant.  The  best  of  tbera  is  leather  of  va- 
rious eolours  and  qualities.  Dyes  of  several  kiods, 
but  eqpodaUy  that  made  fkwa  matlderi  and  univer- 


sally known  throii;;h  F.urope  by  Uic  name  of  Turkqr-  T-  '  - 1 
red,  are  sapfdicd.  Cottons  arc  toade  in  sevei-al  places,  '  '  r 
as  are  coarse  uoollen  cloths  and  carpets.   Silks  and 
silk  g<iuzc8,  of  a  very  delicate  textnrc,  are  made  at 

roii-i:,iiiino|)lc,  Sial.iiuc:i,  and  at  Scio.  Iron,  .ind  e*- 
pttiiiUy  »U"ci  vvurtt,  arc  fi>r:ii»!ie(l  from  sieveral  parts 
of  the  empire.  Besides  these,  i!ir  si.i  illi  r  m  Leli-*, 
snuff,  amp,  sail-cloth,  gl.i>>»  ware,  porc-eiaiii,  are  pro- 
,  duced,  but  not  in  quantities  equal  to  the  deiunnd. 

The  conmieroe  of  Turkey  is  almost  exclusively  inOMunem.. 
the  hands  <^  the  Greek  and  Armenian  subjects,  or  . 
of  Europeans  establislicfl  in  the  comimrcijil  cities, 
who  are  collectively  distinguished  by  tlie  name  of 
Franks.    The  (!i".^f  e.xpni  t^  ci  .isist  of  cotton  wool, 
silk,  tobacco,  oil,  currants,  rosin,  wine,  horses,  cows, 
)»kin.H  and  hides,  Iciither,  linseed,  corn,  cheese,  Turk- 
ish yarn,  and  c;irpets.  The  chief  imports  are — clotlts  . 
of  wool,  »ilk,  .ind  cotton,  colonial  wares,  {jkiK, 
watches,  hardware,  paper,  paints,  cabinet  ware,  Nu- 
ranburg  wares,  pradous  stones.  Jewellery,  and  nude 
and  female  slaves  from  Africa,  from  Georgiu,  aiul 
tlie  Caucasian  territory.    The  greatest  traffic  is  with 
Austria,  n.irtly  by  land.    The  next  in  amount  iis 
%vith  Eiigliintl,  and  then  follows  that  witli  Frauw, 
Italy,  and  llussia.    The  internal  trade  of  Turkey  is 
cxttusive,  cliitHy  in  the  hands  of  Armeiiiiini,  wliu 
exclmnge  the  productions  of  Europe  for  those  fi' 
Asia,  iiududing  ludLn  and  China.   Nearly  the  whole 
mercantile  sTitpping  Ixlong'i  to  the  Greek  sTd>jccti* 
of  the  empire,  whose  resistance  to  its  authority  Ims 
an  injurir)us  effect  on  its  general  co.nmcrce.  'Vht: 
chief  trading  cities  in  Eiii<Jij:,i:i  Turkey  are  Con- 
stantituipie,  Salonica,  ( I.i'.lipoli,  jviul  Galatz. 

Tlie  Turkish  di',  i-^ion-^  ut'  tlsc  empire  are  purely 
military,  founded  on  feucbl  principles,  and  even  rc- 
tiiiniug  the  military  names.  'J'hc  whole  dominion  i^  » 
divided  into  twenty*fiv«  districti^  which  are  subdi- 
vided into  sandshaks  (Standard*) ;  eadi  sandsbak 
contains  a  number  of  tracts,  called  t;jm;ir3  or  siamcts 
{Sofires').  licFides  tivesc,  lljere  arc  otlicr  divisioas. 
u^l  purely  for  the  dvil  and  financial  purposes  of 
the  government. 

The  European  port  of  Turki^  ooraprehends  the^>"jg«*'' 
four  provinces  of  Koumdia,  Bosnia,  tbe  Islands,  am! 

the  priuei])alitie^4  of  Moldavia  and  W'allachia. 

ICoumelia  is  subdivided  into  saudshitk^  or  standards, 
and  contains  about  G,000,000  inliHliitauts.  The 
most  populous  cities,  nnt\  their  estimated  inhabitants, 
as  calculated  by  Andreost,y  in  tiie  ycaolSl  *,  accord- 
ing to  the  consumption  of  breed,  were  the  following : 

Constantinople,  537, 0'M;  Adrianople,  100,000;- 
Salonica,  60,000;  Sofia,  k>,oOO;  Uuscbak,  30,000  ; 
Piulopopoli,  80,000;  lonina,  S0,000;  Larissa,  'J5,(i00; 
Sistove, 'it.OnO;  V.n-v.  i,  IG.OOO;  Mi-etra,  l!?,O)0; 
Scutori,  16,00(1;  Tiij>uiii,),  12,000;  Sillistra,  lOjOi'ii; 
and  Iklia,  Nicopoli,  Stovi,  or  Uskttb,  and  Pristini^ 
from  9900  to  lo.Ooi)  each. 

Bosnia  contains  about  8j0,0()0  ir.h.ibiian(H.  The 
dties  are  Bosna-Serai,  witit  65,000  ;  Baryaluke,  with 
35.000;  Ziironuck,  with  14,000;  and  Trdion,  witli 
10,000  sinds. 

The  Ejalet  Dschcsair,  or  Province  of  the  Isbnd^, 
according  to  Lidiienstvn,  contatucd  in  ubowt 
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595,000  inhabitant!^,  chiefly  Cirecks,  anil  the-  follow- 
ing cities  ;  GiilijK)li,  with  17,000;  C  ustortn,  with 
18j000i  Betaglea,  with  15,000;  Hytira,  with 40,000; 
Cand^  with  15,000;  Negmponte,  with  16,000; 
Cum,  with  1S,000 ;  aod  Athott  and  Lcvadia,  with 
10,000  mbtbitaots  cadi. 

Wallachia  and  Moldavia  are  rather  under  the  no- 
minal than  the  real  g<»vcrnmcnt  of  Turkey,  though 
the  W  aiwdilc  Is  nominated  by  the  Porte.  He  is  al- 
ways appointed  f'riiiii  some  of  the  noble  Gretk  fa- 
tDiue«,  generally  lor  h  short  period,  and  unifurnily 
by  meant  of  bribery.  Wallachia  contains  about 
1,000,000  inhiliitant«,  chiefly  of  the  Greek  church, 
and  tbejr  aie  ganmcA  fay  ancient  feudal  Jawt»  which 
are  oompily  adminiMered  by  magistntm  who  owe 
tln-ir  .iiitlioritv  to  barefaced  corrii|ition.  Ri:<li;irtst, 
the  capital,  contains  from  50,000  to  60,0()()  inliabiu 
ants. 

Moldavin  hn'i  been  contracted  by  ccwiont  to  Rus- 
na,  and  nois  conuinj)  about  .<)00,000  inhabHuta, 
who  afe  of  the  aame  kImmo,  and  under  a  govern- 
ment  shnikr  to  diat  etWmhtma,  Jaasy,  the  capi- 
tal, contains  87«500  inhabitants.  Galatz,  a  trading 
city  on  the  Danube,  has  about  8000  regular  inhabit- 
ants, and  a  vast  number  of  ttnogen^  who  mart  to 
it  for  commercial  purposes. 


Tteh^ta  Turkish  Asia  comprehends  the  following  coun- 
tries: Itl,  The  peninsula  of  Asia  Minor,  wiili  tlie 
island  of  Cffmu,  and  aome  ■mailer  ialandi  in  the 
Sgcan  and  die  Meditenanean  aeaa,  and  m  the  aea  of 

Mamjora.  That  part  of  Georgia  which  has  rr- 
mained  to  Turkey  since  the  last  pc.iec  with  Uussia. 
3(/,  A  portion  of  Armenia.  4/A,  The  wliolc  country 
of  Mesopotuiiii.'),  that  of  the  Curdo,  artd  a  part  of 
I  rack.  5f/i,  '1  he  whole  of  Soristan  or  Syria*  witk 
^  which  the  Turks  include  the  district  of  Yemen  m 
Anbi«»  over  whkh  they  have  no  actual  power,  and 
the  citieti  of  Mecca,  Medina,  and  Jcddo,  which  have 
been  lately  again  taken  by  them  from  the  Wahabees, 
but  which  properly  form  a  part  of  Arabia.  These 
natural  or  ancient  divigiona  are  now  scarcely  rc;iar(l- 
etl  by  the  Turks.  The  whole  (ioniitiion  is,  tor  pur- 
poses of  administration,  divided  into  twenty-one  go- 
vemmentfl,  viz. 

Ut,  Anatolia,  inclndioK  that  portian  of  Asia  Mi- 
nor whidi  comprdAnd*  the  provineca  of  Bithynia, 

Paphlaj;^)nia,  Galatl.i,  Phry^ia,  Mysia,  Lydiu,  l.v- 
cia,  C'ari.T,  and  l'isi<lia.  l  lic  chief  cities  are.  Ku- 
takia,  or  Cotyaum,  with,  according  to  Mnltc-Brun, 
50,000  inhabitants;  Brussa,  with,  acrnrding  to  Kin- 
neir,  50,000 ;  Bergamo,  the  ancient  rcrgamos,  Ana> 
talia,  with,  according  to  Beaufort,  8000  ;  Kar»Jliai^ 
with  60,000 ;  Angora,  with  20,000  ;  Kaitiimnii, 
with  13,000;  Simpe,  with  10,000;  Smyrna,  with 
100,000;  Sailanuvo,  with,  according  to  Gait,  20,000; 
Scio,  in  the  island  of  that  name,  with  25,000,  .iccord- 
ing  to  Gait,  20,000;  to  Wittouuij  25,000;  and  to 
Olivier,  30,000;  almoat  whoUjr  Gieeki^  and  latefy 
destroyed. 

Kibris,  or  the  island  of  Cyprus,  with  about 
180,000  inhabitant^,  of  whom  Ifi^OOO  ate  in  the  ci^ 
oTMicaaia. 

Ztaebni, apart  «r  Aan  Minor, 


in;;  the  ancient  Cilllcia,  iMinria,  and  PampbyU 
Itfi  chief  cities  are  Adana,  with  90^000  illhflllltaBtl 
and  larsus,  with  ao,000. 

ilh,  Caramania,  comprehending  a  portion  of  Asia 
]dinor»  which  was  formerly  Ca|iMocia*andpaft8  «t 
Galatia,  and  Phrygia  Major.  Ita  chief  eitwe  are, 
Konia,  or  Iconiam,  wiili  ^0,000  inhabitants ;  La- 
renda,  or  Curnnian,  wiili,  according  to  Kinneir, 
15,00():  and  Acscliier,  or  Antioch,  with  GO  '  i  ' 

&lk,  Merash,  extending  over  jwrt  of  Capjwdocia, 
of  Armenia  Minor,  and  of  Cillicia  Campestri^.  The 
principal  cities  are,  Meraali,  with  ^000  or  10,000 
souls;  Ainub,  with  20,000;  and  MditMie*  with 8000. 

S€W9h  iadodhig  the  great^  pprtionef  ttw 
ancient  Pontaa,  wboee  principal  eiUea  are,  Oikalt 

with  16,000  iniiHbllants  ;  and  Auiasia,  with  3S,00O. 

7th,  Trebrsond,  conii)ri  heuding,  to  iJje  eaj^em  of 
the  nncient  Fonius,  a  j)ori;<in  of  Armenia  on  the  bor- 
der of  the  Black  .Se;u  'i'h«  capital  of  the  same  name 
contains,  actorJiiig  to  Kinneir,  15,000  inhabitants; 
and  iUwj  or  Iriich,  not  lately  vunted,  botin  the  mid- 
dDe  of  the  bat  eeoturf  lloinuhang',  wiannlactnring, 
and  commercial  city,  ha«  30,000  inhabitants. 

8i/i,  T»chaldcr,  or  Chaldea,  a  part  of  Armenia, 
with  which  what  reni.nins  to  the  Turks  of  Crt  r:,'i,i 
is  comprehended.  The  only  city  is  Akhir^,  or 
Akalaike,  on  tlie  great  mad  to  the  passes  thnwg^ 
the  mountains,  which  lead  to  the  ports  on  the  Black 
Sea.  supposed  to  oonuiu  from  ISWWO  lo  Ifli^OOO  aoilla 
of  all  descriptions  and 

^k,  Kars,  a  part  of  Anmenk.  The  chief  dty  hi 
lat.  iO'  F>6',  and  lonp.  •S.t',  of  the  same  name,  as 
well  as  the  other  towns,  hu\e  not  been  recently  vi- 
sited, and  their  population  is  not  iLscertained. 

lOtk,  Enterum,  also  a  parlof  Aruieuia,  supposed, 
bgr  Morier,  to  contain  irom  500,000  to  600,000  in- 
baUlaiMa,  and  repceaented  by  him  to  b*  both  Cntile 
and  beoatiffal.  The  capital  oftbe  laaMnaBMb  «a- 
rioii<tly  described  by  Tourncfort,  Morier,  Gardanna, 
Kinneir,  and  Von  Hammer;  the  lowest  estimation 
making  the  inhabitants  amount  to  80,000  ;  the  high- 
est (Morier)  to  250,000.  Karahissar  contains 
10,000,  and  Hamischkane  7000  souls. 

1  lih,  Wan,  a  part  of  Armenia  and  of  Kurdinao. 
The  capital,  from  which  the  province  derives  its 
nanie,  baa  not  been  teonitly  viaitad;  BetUa  ia  atatad 
by  Khmair  to  ooatain  19,^00  inhalrftanlB. 

ISM,  Scher.sur,  a  part  of  Kurfli-rtm,  This  pro- 
vince is  so  called  from  ita  capital,  ui  lat       46',  and 

long.  45°  21',  which,  with     the  odMT  plaoaaim 

of  small  consideration. 

l&th,  Bagdad,  a  purt  of  Mesopotamia,  and  the 
ancient  Babylon,  with  a  poetion  of  Kurdietan.  Thia 
ettenatve  jpnmiMe  ia  wj  diioly  pei^plcd,  and  re- 
cent traveHers  represent  it  as  fast  going  to  decay. 
B«;;dftd,  the  city  which  gives  its  name  to  the  pro- 
vince, is  st  iti  1  1  y  He  Sacy  to  contain  95,000  in- 
habitants, or  more  than  one-fifth  of  the  whole  po- 
pulation ;  the  other  towns  are  small. 

mh,  Basra,  or  busaora,  a  port  of  Chaldea.  and 
of  Arabia.  The  capital  of  the  aaaaa  aame  containa 
ftom  tSfiOO  to  SOjOOO  inhabitania,  according  to  tht 
aooomta  of  Neibulir.  D«  Sacy,  and  Vaa 
,  Kanui»«ktf)e  junctieaaf  dMT%ri»«ilh 

4 


Digrtized  by  Google 


T  U  R 

Turkish  the  Fnit,  is  a  cominercin]  city  of  som*  iiU|Hjtl4UloS  | 
KmpiM.   )}tit  its  population  is  not  asciTLauied. 

I5th,  MoKsul,  a  part  of  Mesopotamia,  and  of 
Aaqrria.  The  capital  which  ^ivcs  its  name  to  the 
provinoe  ia  on  a  fine  plain,  watered  hy  the  Tigris, 
andooatak^aoeanUiig.to  Kuuieir,  85,000;  aoinrd- 
in;  to  Olivier,  6S,000  iobabHanta. 

ni.irljckr,  that  part  of  MosdiMitamia  which 
wiis  culled  litkr  formerly.  The  capital  from  which 
the  province  ilcrives  its  nnme  contains,  according 
to  Kinneir,  38,(MX)  iiihabiiBnts ;  but  according  to 
Gardaime,  80,000.  Siwerh,  a  trading  city  on  the 
river  Frat,  has  a  pooulation  oif  IQfiOO,  The  other 
towna  are  vetj  tauSL 

ntk,  Raeca,  the  'wealeni  part  of  Mesopotamia, 
and  a  part  of  Syria.  The  inhabitants  live  more  in 
tents  tiian  in  towns.  The  c:i])itHl  of  tin-  siiine  nmiif, 
though  known  in  Riirojic  more  commonly  by  llie 
names  of  Mcepliorium  or  K.dliiMciun,  is  represented, 
by  recent  travel iers,  to  contain  from  30,000  to 
40,000  inhabitants.  Biredschik,  a  trading  town  on 
the  Frai^  haa  aboot  GOOfh  and  no  other  plaoe  mora 
than  SOOO  inhabitants. 

18M,  Haleb,  the  northern  part  of  ancient  Syria. 
It  is  represented  as  a  fertile,  mannfnrturirig,  and 
commercial  province,  with  t^)C^),(K)0  indu.strious  in* 
laabitants.  Haleb,  the  capital,  the  nncient  Beroe, 
now  called  Aleppo,  has  a  population  of,  according 
to  Volney,  lOO.ooo ;  to  Setaen,  150,000;  to  BoMwau, 
S0Q,000i  to  Arvieui,  SSOyOOOi  and  U»Dr  Ruad, 
835,000.  It  hM  a  gratt  trade  earried  on  by  the 
nunwroua  Franka  catabliahed  diere.  Killis  contains 
12,000;  Antokitt  15,000  inhabiUmts.  Ttu  pnpula- 
titiji  of  Scauderoon  and  I^tnkia  are  not  ai^i  iTtuncil. 

IJW//,  Tarablus,  tlu>  miLklle  ])jirt  of  Syria,  west- 
ward of  Lebanon.  The  name  of  this  province  in 
derived  from  that  of  its  capital,  known  tofituropean^ 


aa  Tripoli ;  vrhich«  accordios  to  Browne,  contains 
"         ;  "       '  ot£er 
travellers. 


dbobt  1 0,000  Mida.  Mo 


town  ia  noticetl  by 


20l/i,  Akka,  the  ancient  Phoenicia,  and  a  part  of 
Palestine.  The  capital  of  the  province.  Acre,  or 
Bt  Jnlni's  d'Acre,  the  ancient  Ptoleranis,  cont.nins 
about  Ki.OOO  souls.  'I  he  population  of  the  other 
cities,  except  Bairut,  or  Bcritus,  which  haa  7000 
inhabitants,  is  not  ascertained. 

SlUt  Damta,  tbia  iodwdea  the  greater  pert  of 
•ndent  Syria,  exteodt  over  SB,850  sqiuire  milea, 
and  has  a  [>opiilatit)n  of  1,250,000  souls.  The  pro- 
vince takes  the  name  of  its  caj)ital,  Danias,  or  Da- 
mascus, wliicl)  lias  about  i'OO.OOO  inhabitants.  Ha- 
mah  ha»,  according  to  Aii  Bey,  100,000;  llmcssa, 
JW,O0O ;  Jern.wUni,  according  to  the  same  travel- 
Icr,  S0,000  to  40,000;  Jiaua,  the  andent  Gaaa, 
gOOO;  Bank,  or  Arimatbea,  10,000s  and  JdBi, 
or  Joppa,  5000  inhabitants. 

The  Turkish  government  claims  a  Icind  of  autho- 
rity over  some  very  larj;e  jicntions  of  Africa;  but 
the  local  authorities  can  scai  cely  Ixr  considered  as 
subjects  of  the  Porte.  The  most  imiiortjint  of  these, 
Egypt,  has  been  largely  trmted  of  in  Part  I.  Vol.  IV. 
flf  this  ^amrinnen/.  The  statea  of  fiarbanr,  Alfprn, 
Timb,  and  Tripoli,  pay,  when  it  flwto  tboq,  mom 
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tribute  ns  acknowlcdpnient  of  dejiendance.  Nllbia 
h&»  been  recently  subji'ctrd  to  the  I'asha  of  Egypt; 
but  it  is  hard  to  define  liow  far  that  country  can  be 
coniiidered  as  a  branch  of  die  i'urkiiih  etnpire,  wllen 
the  conqueror  of  it  scarcely  acknowledges  hia  de> 
pendanoa.  'i  lie  limit*  allotted  to  thiaardde  wOl  not 
aUow  ua  to  draw  np,  even  in  a  compreaaed  form, 
such  particulars  as  have  reached  us  respecting-  the 
nortlicm  puU  uf  Africa;  and,  indeed,  they  more 
propeilj  bdong  to  other  artidea. 

See  Present  Stale  of  Turltetf,  Ice  by  Williaoi 
Thornton,  London,  1815;  JUoeurt,  Utageit  Cot» 
lume*,  Sfc.  de  la  Turque,  Paris,  1812,  par  A.  L>  Caa> 
teUon;  Dn  (kmnmditn  Rudu  StttOt^fuma^uitd 
StaatmrtMitluHff,  von  Joa  von  Haanmer,  Vienna, 
ISI.?;  ClarkeV,  Hobhouse's,  Holland's,  Morier's, 
Kinneir's,  and  Wittrnan's  Travels  j  Karamania,  by 
(aptiiiii  Ikaiifort,  U.  N.;  lleude"a  Voyage  (<>  the 
Peruaii  (iiilf,  Iglg ;  Hasael's  Erdebctckreibung, 
Wiemar,  I.SJI.  (w.  w.) 

TYUOM^,  a  ooonty  in  the  province  of  Ulater,  ia 
Ifdand>  having  Londonderry  on  the  north,  Amagli  ( 
on  tlie  eaat,  Monaghan  and  Fermansgh  on  the  south, 
and  Donegal  on  the  west;  extends  about  4t>  miiea 
from  iinrih  to  boutjj,  6i  from  east  to  n-est,  and  con- 
tdiiis  1271  square  miles,  or  813,440  Eogiisb  acres.  E&tcni- 
It  is  divided  into  the  four  baronies  of  DungaonoOt 
Strabane,  Omagh,  and  Clogher  or  Upper  Duncan* 
non,  and  35  parishes  which  bdODgtOtMieei«rAr> 
narii,  Derrjr,  and  CImhcr. 

The  greater  part  or  th»  dfitrict  b  notnttlaoai,  Saift^ 

p:irticiilarty  the  baronies  of  Strabane  and  Omagh  M 
the  west.  In  (he  former  arc  two  hiils  ot  great  height, 
calh'il  Liessy  Bell  and  Mary  (iray, — names  celebrated  ' 
in  Scotti&h  song.  Dungannnn,  on  the  east,  is  a  rich 
and  fertile  tract,  and  Clogher,  on  the  south,  also  con- 
tains a  conniderable  proportion  of  good  land;  bat,  ge- 
nerally speaking,  the  territorial  value  of  thkinlaBdand 
northern  district  is  much  inferior  to  that  of  most  of 
the  other  Irifh  counties.  Besides  the  usual  varieties 
of  soil,  chjy  tit  for  bricks  of  various  colours,  and  par- 
ttcularly  pale*  bricks,  which  are  deemed  liie  most 
durubie,  t>ccur  in  almost  every  parish  and  townland  ; 
and  about  Fintona,  ia  the  barony  of  Clogher,  uthvr 
■orta  of  clay  are  made  into  a  great  variety  of  etrthen. 
ware  for  country  ase.  The  best  pottery,  perbapi^  Pottaici.  , 
in  Ireland  b  in  the  barony  of  Dungannnn,  vhem  all 
Borts  of  coar^e  crockery-ware,  fire-hrii  k-,  .thI  tiles, 
arc  made  of  as  jiood  a  quality  as  any  iliai  are  im- 
ported. At  Coal  Island,  in  the  same  quarter,  coal 
IS  wrought  to  some  extent,  though,  according  to  Mr 
Wakefield,  it  is  bituminous  and  of  a  bad  quality. 
Thu  is  one  of  the  few  districta  of  Ireland  in  which 
there  b  little  «r  no  limeatonew  A  great  may  Mall 
streams,  having  their  source  in  the  high  grounds, 
traverse  the  county  in  every  direction.  The  more  Biw* 
considerable  arc  the  Blackw.nter,  which,  rising  near 
Clogher,  soon  after  forms  llie  boundary  on  the  south 
and  south-east,  till  it  falls  into  Lough  Neagh,  and 
the  Mourne,  which  falls  into  the  Fovlo  near  Stra- 
bane. The  Foyle  also  washeii  its  lii-i  ili'tvcstem  ' 
tramity  in  iu  course  from  Lifiwd  lo  Londondany, 
bat  deci  not  properly  belong  to  tbb  Munty.  Loug^  ' 
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Tyrone  Neagh,  which  Tyrone  touches  on  tlic  cast,  ij  tlic 
largwt  lake  io  Ireland,  covering,  according  to  Wuke- 
fiela,  179  cquare  niile»,  or  upwards  of  1 10,000  Eog- 
Ibh  lent;  but  it  ii  len  celebrated  for  iu  aceaerj 
tbu  MOW  of  the  other  frith  lolcei. 

Tyrone  is  divided  into  estates  of  very  great  ex- 
tent, many  of  them  worth  troin  1,  5000  to  L.7OOO 
u-_vt;ir,  and  it.-,  produtiivc  <ir  aradlL'  laiui  into  very 
srii.jll  farm?,  not  often  t  Xi  ciiling  ^0  lri»li  acrei.  'I'lie 
did  proprietors  are  the  Marquis  of  Abcrcom,  Lords 
Bttltnore,  Northland,  and  Mountjo^.  The  leasei  ar« 
for  variott*  periodt, — thirty'OBo  yean  and  threo 
live^,  three  live;,  and  twenty-one  years  and  a  life. 
On  some  estutcs  the  land  pii«»ei  through  the  liandit 
of  middlemen,  in  portions  uf  various  size?,  till  it 
reaches  the  actual  cultitator,  for  the  most  puit,  in 
very  minute  eubdiviaiMMk  It  ia  customary  for  seve- 
ral peraoni  to  be  ooDcemed  fa  one  lownluid,  which 
it  held  in  what  is  called  tto^de,  the  euldvatod  land 
being  divided  into  sliare«,  which  are  changed  every 
year,  and  the  cattle  pasturing  in  common,— a  system 
utterly  ii;(.  ijii-istciil  with  protitabk'  (ir>-Lipation,  or  the 
amelioratiuii  ut'  tlie  »uiJ  and  live  stoci<.  The  cattle 
and  sitecp  are  accordingly  of  a  very  inferior  descrip- 
tion s  end  the  latter,  which  ere  not  nanMirou«,  usay 
frequently  be  leen  tethered  opoJi  tho  small  patdiea 
of  herbage  which  ere  interspersed  amon^  the  shares 
of  these  partnership  concerns.  Tho  tdUge  land, 
too,  in  ni>  r«3  frequently  stirred  with  the  *pado  than 
lite  pSiiugii :  and  where  a  plough  ia  used,  the  team, 
I  onvistfrij;  of  lior&c»,  bullocks,  and  even  milk  cows, 
must  be  supplied  by  the  cootrtbutioBS  of  three  or 
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four  neighbour?,  who  unite."  tbcir  mt-ans  for  llie  pur-  Tfwr<. 
pose,  eacii  attending  its  operation,  ttist  bis  poor  ani- 
mal abould  have  more  than  bis  proper  share  of  the 
labour.  Fotatoes,  oats,  and  daz,  are  the  principal 
crops. 

The  towns  are  Omagh,  the  cnunly  to«n,  Ncsrtfirw  > 
Stewart,  Strabanc,  and  Dunyunnon,  the  two  latter 
places  of  ciin>idLTa'.j'L'  t-xtcnt  nml  population;  bo- 
Eides  a  number  ot  viiiageS'  Augher  and  Clogher, 
tlMOfb  Farliamentary  boroughs  before  the  Union, 
ere  very  small  places.  The  liaen  naaufaclore  is 
carried  on  to  ■  great  extent,  end  the  potteries  end 
Collierii-.M  before  noticed  also  employ  a  conriderable 
number  of  bunds;  to  wbicb  we  may  add  illicit  dislilta- 
lion,  "  hicli  prevails  throughout  all  the  north-western 
counties  of  Ireland.  The  food  of  the  lower  clataes 
is  oatmeal  and  potatoes,— wheaten  bread  and  bn^ 
cber  meat  ne? er  bcin|{  used  but  on  extraordinary  oo> 
casioos. 

The  county,  which  has  20.000  frecholilcrs,  gc  nc*i  1 
two  members  to  Parliament,  und  the  borough  of 
Dungannon  a  third.  lUfure  ti  c  Union,  Tyrone  hatf 
ten  representatives  in  the  Iri&li  Parlianfcnt. 

In  1791  the  population  was  computed  at  157,700; 
andbytheccnsusof  18SlitwasS69!,69l.  According 
lo  Mr  Wakdeild,  the  Catholics  are  to  ihe  Plrotes uote 
as  6  to  1:  but  property  is  cbitfly  in  ilic  bands  of  the 
latter.  Many  of  the  rrole-tants  ore  of  the  Presby- 
terian pfTsuasion. 

See  the  general  works  referred  to  under  the  for- 
mer Irish  couatlee,  and  M'Eroy'a  SMitlkal  Surrey 
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t'nited  No  single  event  in  modern  history  has  been  of  so 
nuicb  importafice  to  mankind  aa  the  duoov^  of 
'Atterica.  That  great  oontiaetit^  wbidi  had  beeil 
hid  ftom  the  eye*  of  dviUaed  nations  for  so  many 
aaeil,  conprises  nearly  one-third  of  the  habiuble 
grabe.  In  soil  ntid  chmate,  it  rival.H  the  beat  parts 
of  the  old  coutiiipiit.  It  in  not,  like  Asia  and  Afri- 
ca, infested  by  tlic  larger  and  more  dangerous  spe- 
cies of  wild  animals,  nor  deformed  by  vast  deserts, 
which  preaebt  insuperable  obstacles  to  civilization. 
Btit  'ite  great  and  pecoUar  advaiita«  liee  in  the  bB" 
mailed  nugnitode  and  number  or  ita  mvigable  ri- 
▼ers,  which  enable  its  most  rcmnte  inland  parts  to 
hold  commercial  intercourse  with  each  others  and 
with  foreign  states,  with  unparalleled  case  and  ra- 
pidity. The  position  of  iltese  great  rivers,  whose 
estuaries  all  open  to  t)ie  east,  points  out  the  western 
aide  of  the  old  continent  as  the  region  with  which 
it  is  destined  by  nature  to  be  most  closely  connect- 
ed. Two  great  claeaea  of  celoniMi,  widely  diaaiini- 
lar  in  diaraeter  and  cireoiiutaneee,  came  from  Eu- 
rope to  occupy  this  new  -world.  The  Spaniards, 
who  were  first  in  order  of  time,  took  possession  of 
the  most  populous  and  fertili-  ri-^fions  ;  but  their  na- 
tural advaiiLii^L'i  were  rendered  abortive  by  political 
and  moral  evds, — a  rapacious  spilj^  a  corrupt  reli- 

fion,  and  a  vicious  system  of  gommiient-  The 
In^lish,  the  other  ^eat  daia  of  co]onistt,  owed 
their  bettor  ibrtonce  ia  aome  meaaore  to  their  ap- 
parent diiadvantages.  Having  neither  gold  mhies 
to  work,  nor  wealthy  Indians  to  rob,  they  cultivat- 
e<l  with  pre.-iter  diligence  the  natural  richts  of  the 
soil,  .111(1  laid  the  foundation  of  future  prosperity  in 
habits  of  order  and  induatry.  \t-^-lected  by  the  go- 
vernment as  a  band  of  dMtitntc  rt  f  agees,  they  en- 
joyed what  waa  then  an  naiuaal  d^ree  of  civil  ^id 
religiotti  liberty.  Theb  bidustfy  flouriiibed,  becanae 
it  was  unfettered  and  unburdened.  They  were  well 
govcrnetl,  because  tliey  were  left  to  govern  them- 
selves. And  if  they  wanted  the  aid  of  the  mother 
countr}'  when  that  aid  might  sometimes  liave  been 
useful,  they  were,  on  the  other  hand,  exempted  from 
those  incessant  exactions  and  vexations  to  which  ti)v 
Spanish  colonists  were  {•xpose<l,  from  the  ignorant, 
meddling,  graspiDg.  bigoted  spirit  of  their  European 
mlcra.  Tlie  troubles  Stey  experienced  from  thehoa- 
tility  of  the  Indians  diminished  as  their  own  num- 
ht:s  increased,  anti,  except  at  first,  were  never  ex- 
ti\  ly  «letrimt;nt;il.  'J  lu  ir  coiniium  dangers  ser\'- 
id  in  some  measure  as  a  bond  of  union  among 
themselves,  and  perhaps  favoured  their  social  im- 
provement, by  acting  as  a  sliglitly  compressing  force 
to  prevent  die  indefinite  diffusion  of  the  population 
oyer  a  large  surface.  To  their  free  smrittViituoaahi^ 
bita,  intelligence,  and  indattry,  the  ctii^idi  cdoniato 
certainly  owid  much  of  their  early  success;  but  «c 
must  nut  tt>rt;ct  that  a  series  <.f  fortunate  changes,  not 
directl}'  the  (■(^^■([lu-Mn:  <j|'tlieir  own  exertion-;,  hnw. 
greatly  contributed  to  place  them  ia  tlte  enviable  situ.-i- 
wu  ru  raiT  ii. 


tion  they  now  occupy.  Had  the  Dutcli,  French, 
Danish,  and  Swedish  coloniet  planted  in  Nonh 
America  spread  as  fiuc  and  as  fhr  as  those  of 

land,  and  continued  separate  and  indepeni1etlt»  we 
should  ha»e  seen,  in  the  space  between  the  Mfstis- 
sippi  and  the  Atlantic,  ttie  same  medley  of  nations 
aiui  languages,  M'ith  the  same  diversity  of  luanners, 
religion,  institutions,  and  clashing  interests,  which 
foster  everlasting  feuds  and  jealousies  in  Europe,  en* 
gender  desolating  wan,  load  the  people  with  opprea* 
vvo  tates  and  mditaiy  tommies,  and  present  a  IbN 
midabte  barrier  to  the  circnlation  of  knowledge  and 
the  progress  of  society.  Tl>e  conquests  of  England, 
which  blended  all  these  colonies  into  one  nation, 
have  secured  to  the  I'liitcd  States  an  exemption 
from  half  the  evils  which  afflict  civil  society  in  En- 
rope,  and  prepared  for  them  a  career  of  peaceful 
grandeur  and  growing  prosperity,  which  divided 
Europe  cannot  nope  to  enjoy,  and  which  has  had  no 
nnallcl  in  the  biatocy  of  mankind.  The  peoole  of 
the  United  States  find  tbemselTea  hn  a  «oiiditlMi  to 
devote  their  whole  etierpien  to  the  cultivation  of 
their  vast  natural  resources,  undistracted  by  wars, 
unburdened  hy  oppresMVC  taxc.".  unfettered  by  old 
prejudices  and  corruptions.  Enjoying  the  united  ad- 
vantages of  an  infant  and  a  mature  society,  they 
are  aUe  to  apply  the  liighly  refined  science  and  art 
of  Enrope  to  the  improvement  of  the  virgin  soil  and 
onedenpicd  oatnial  ridiea  of  America.  Ihtj  ^KK 
unmrumbered  by  a  thonsand  evils,  pblltkal  and  nio* 
r/il  v.hich  wei£»h  down  the  cncr^nt  s  of  the  old  world. 
I  h(.  volume  of  our  history  lies  heCorc  them:  they 
may  adopt  our  improvcnuuts,  oid  our  errors  take 
warning  from  our  sufferings,  md  with  the  combin- 
ed lights  of  our  experience  and  their  own,  build  op  a 
mora  perfect  Sam.  of  society.  Even  already,  tbej 
have  given  some  nomeBtoaa  and  eeue  salotarir 
troths  to  the  world.  It  is  dieir  rapid  growth  whicli 
has  first  devclopc<l  the  astonishing  resnlts  of  the 
produeti\  e  powers  of  po]ndation.  We  can  now  cal- 
culate with  considerwble  certainty,  that  America, 
whic  h  yet  pre«eut^  to  the  rye,  generally,  the  :isjK'et 
of  an  untrodden  fure^t,  will,  in  the  short  tjiiite  of 
one  century,  surpass  Luroj»e  in  the  number  of  its 
inhabitants.  We  even  hazard  little  in  predicUng, 
that,  belbre  the  tide  of  dvHiaation  haa  nUed  back  to 
its  original  scats,  Assyria,  Persia,  and  Palestine,  an 
intelligent  population  of  two  or  three  hnnilred  mil- 
lions will  h.i\  e  o\  erspre.;<l  the  new  world,  and  i  vtend- 
cd  tile  empire  of  kuowktlge  and  lite  arts  from  tape 
Horn  to  Alayska.  Among  this  vast  mass  of  civiliz- 
ed men,  there  will  be  but  two  languages  spoken. 
The  e^et  this  single  etrcumstancc  in  accilerat- 
ing  the jmigiess  of  sodelgr  can  acaroely  lie  calculai- 
t£  What  a  field  wOl  then  be  opened  to  the  man  of 
science,  the  arti-t,  the  populi.r  writer,  who  addresses 
a  hundred  millions  til"  educated  jiersons ?— what  a 
stimulus  given  to  mtntal  energy  and  social  ir.ijinivf- 
wcut^  when  every  new  idea*  and  every  usciui  dis- 
4« 
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covery,  will  be  communicated  instantmeonsly  to  so 
great  a  mats  of  intelligent  beings,  by  the  L-lectrtc 
'af<ncgr«f  thepo«t«iMltli«pr«wf   With  the  unitiiil 
intdlMt  tod  nMoreet  of  a  ndetjr  flaaoed  on  tadi 

a  fi^i<;aiitic  scale,  what  mighty  designs  will  thrri  be 
practi cable  ?  Imagination  is  lost  in  attempting  to 
estimate  the  effects  of  such  accumulated  nuMiih  mul 
powers.  Que  result,  however,  may  be  ;niiu'i|tiit&d. 
America  must  then  become  the  centre  of  kiiuu  ietlgc, 
civilisation,  and  power ;  and  the  present  leading  states 
of  Europe  (Uijs.hU  ixrliap  excepted),  placed  qn  the 
mtM  MDMiatsach  cokMwwwQcwtc*  Mthe  Ameriom 
Bepablic*,  will  tlnk  to  •  aubordinate  rank,  and  ceue  to 
exert  any  greater  influence  on  the  fati-  of  the  world 
than  the  Swiss  Centonsi  do  at  the  prcM  nt  day. 

The  territory  of  the  L  niletl  .State:^  is  situated  be- 
tween tl)c  25il\  juid  4yUi  degrees  of  north  latitude, 
and  between  the  07th  and  124th  degrees  of  west 
Iflqgitmlff  from  London.  Itaextreme  leoicth  cut  nod 
WMt  is  t7tO  milei,  ita  gratatt  Imadw  north  and 
south  1230  miles,  and  its  area,  according  to  Mr 
Melliah,  8,076,410  square  English  miles.     It  is 
bounded  on  the  eaat  by  the  Atlantic  Ot  em,  on  tin- 
north  by  the  British  possessions,  on  iht:  we&t  by  ihe 
Pacific  Ocean,  and  on  the  south  bv  Mexico  and  the 
Mexican  Gulf.    The  MiMissippi  divides  it  into  two 
parts  nearly  equal  in  extent.  In  tlie  north<east  angle  of 
thia  tflfiilory,  there  is  a  space  ofniore  than  lOOmiles 
wqitue,  eif  very  lurren  ground,  inti-rposcd  between 
New  Brunswick  and  Lower  Canada,  the  possession  of 
which  han  long  been  the  subject  of  negotidtion  lie- 
tween  tile  Briti-li  Li  d  .\mericHin  Governments.  On 
the  west  coa«t  Uie  Americans  have  an  unquestioned 
daim  to  the  country,  between  the  4^  and  47tli 
piiaUdbi  but  Buaaia  dimutea  the  right  of  poawaiioa 
irith  tliam  to  the  tract  of  country  between  the  49th 
and  60th  parallel.    As  the  admitted  iMOlidaries  are 
in  general  very  distinctly  marked  on  the  common 
innp^s,  we  shall  not  describe  them  in  detail. 
KatanI  Di-     Two  chains  of  mountains  separate  tlii.s  extensive 
sWiaii       tcrriLi  ry  nto  three  great  natural  divisions.    1.  The 
Atlantic  r^on,  or  the  country  lying  east  of  the 
Alleghany  mountain*.  2.  The  valley  of  the  Missis- 
•mpC  «r  the  ooimtty  traterad  by  m  Miasiampi, 
Mineiiri, «iid their  iiiiiiMKnMbniidM»  S^TheAcU 
fic  region,  or  At  cooahrf  Ifing  wnt  of  the  Bodiy 

mountains. 

The  Alleghany  mountains  commence  in  Lower 
Canada,  below  Quebec,  and  pai»iiig  along  U>e  north. 
«m  boundary  of  Maine,  and  through  New  Hamp- 
aUr^  Vermont,  New  York,  Penn^lvaniib  Virginia, 
and  die  two  CaroUnaa,  they  tcminalie  in  the  upper 
paitl  «C  Geatgia  and  Alabaoia,  preaenrinig  •  aouth- 
weal  diieetlon  tfamttghout  They  consiM  of  three, 
four,  five,  or  more  aistinct  ridges,  with  wide  and 
fertile  vnllies  intern<«i-d.  Tlieir  entire  length  is  1 100 
mili  n  i  ifiLir  breadth  varies  from  110  to  150.  In  the 
nortJiern  half  their  height  it  greateat,  but  nuwt 


unequal,  detached  poakt  «•  VMUmtOM,  and  the 

ridges  indistinctly  marlrwli  In  Ae  aouth,  the 
ridlgaa  am  lower,  but  better  defined,  and  their  sum- 
wit*  are  often  distinguished  by  a  very  uniform 
(  ontinuous  led,  Ther  attain  their  greatest  height 
in  New  I  lan)p<<hin>,  where  Mount  Washington  has 
an  elevation  of  OliUO  feet.  Their  greatest  height  in 
Ntw  \ork  i.s  3800,  in  Pennsylvania  2500k  m  Vir. 
giiiia  S900,  in  South  Carolina  4000-  The  «*>tn 
height  u  laid  by  Mr  Melliah  to  be  from  1000  to 
1800  feaw  but  hia  average  is  uodonhtedly  fonned  oa 
Vro^g  principles.  That  of  the  7iigT)est  Aait>  wMnma 
be  leMthan  from  200U  to  '2500  feet.* 

The  Rocky  nioinitain.'i,  known  but  ImperfecOy, 
arc  a  continualimi  of  the  Mexican  Cordilletaa,  and 
extend  to  tl»e  Polar  Ocean.  They  pa«8  through  Che 
territory  of  the  United  Statea;,  at  the  distanoe  of  MO 
miles  from  tile  Pacific  Ocean*  and  connat  oT  aevenl 
elevated  chain*,  occupying  a  breadth  of  300  nult^ 
with  deep  Tallies  between  tliem.  They  rise  abrupilj 
from  their  l>:i  c,  uud  are  i-upposcti  to  reach  tlie  eleva- 
lion  of  I2,0G0  lett  in  flair  highc»t  summits,  many 
of  w  hich  are  covereil  with  perpetual  snow.  There 
arc,  however,  several  poaaea  thmugfa  them»  which^ 
^-tth  a  little  iinprovcoMUt^  ui^t  be  travened  by 
loaded  wiwgona.  f 

The  Attantk  Region  wan  die  firat  settled,  and  is  Adi^fr 
the  most  populous  and  improved  portion  of  the  V*- 
Unitctl  States,  but  not  the  most  favoured     to  MJtl 
nid  cliir.atc.    It  may  be  cor.siilercd  as  the  eastern 
slope  of  the  Alleghanies.  Including  all  thecountriea 
watered  by  rivers  flowing  into  the  AUwtic  and  the 
Gulf  of  Mexico,  eaat  of  Uie  Mississippi,  it  ia  about 
1700  miles  in  leogtb^witb  an  average  breadth  of 
S50,  and  cmbraoaa  an  area  of  400,000  square  nuki. 
It  indudea  three  wdl  marked  varieties  of  soil  and 
surface.    1 .  The  alluvial  district,  consisting  of  sand, 
gravel,  and  clay,  comprising  a  stripe  of  level  land, 
extending  along  the  cojLst  from  New  York  soutb^ 
ward,  with  a  brcHdlh  varying  fVom  20  miles  to  100. 
The  surface  is  level  cr  sUghtly  unduUting ;  and  it  em- 
braces hu-ge  tracts  of  marsh  near  the  cqaeb  The  aoit 
is  poor  and  sandy,  producing  almort  noAing  bat 
{Mne^eieq^  in  the  alluvial  tracts  which  skirt  the 
nvert.  About  one-half  of  the  surface  of  New  Jersey, 
Delaware,  and  Maryiandj  one-fifth  of  Virginia,  unc- 
Uiird  of  the  Carol ina.s,  Georgia,  riorida,  and  Ala- 
bama,  full  under  this  Je.scripUon.    2.  The  upland 
country,  extending  from  tlic  alluvial  tract  to  the  feet 
of  the  mountains,  with  a  breadth  varying  from  SOtft 
SOOmilea.   The  aoU  here  ia  chit>fly  formed  from  th« 
detritna  of  tfie  primitive  rocks,  and  is  generally  f«. 
tile,  and  well  adapted  for  tillage.    3.  The  ridges  of 
the  Alleghanies,  wid  the  vallies  between  them,  which 
bear  a  strong  growth  of  natural  wood,  have  geneially 
a  rich  soil  capable  of  tillage,  wherever  the  surface 
is  not  rocky  or  too  steep  ;  and  are  almost  free  fWan 
manhes.  Inpartof  Pemuylvania,  New  Yodk^nd  la 
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the  six  Npw  Enj^land  States,*  where  the  Alkf{Iutnie8 
spread  out  into  an  irregular  broken  surface,  the  soil 
MMCMes  a  mixer!  character.  The  northern  jtarts  of 
New  Bl^Bland  are  iiMHIDtliimiS,  the  southern  hilly 
The  aoil,  oomMMthrely  i*— n 
IHtl*  depth,  md  n  brtter  tA/B/teeTtiut 
(haa  tillage,  and  improves  {^nerally  as  we 
inwards  from  the  coast.  The  south-east 
•ectinn  of  New  York  cnrresjionds  in  chnracter  with 
New  England.  Bat  I'er.jT^y' v.ini;i  coiu.-iins  Uic 
largest  purtiim  of  fjood  soil  on  the  ea^t  side  of  the 
mounuins,  of  all  the  old  States.  The  woods  origi- 
nally covered  all  this  Atlantic  region,  except  •oine 
tracts  colled  by  the  AmerieuM  prmria,  on  iriiidi, 
from  causM  not  veil  expfauneo,  i»  ntonl  growth 
of  timber  exiiti.  These  are  not  meadows  or  wet 
groumis,  as  the  French  term  might  be  nipposed  to 
iiidicite  ;  but  lands  bare  of  wood,  whether  wet  or 
dry,  level  or  uneven.  As  the  population  thickens,  the 
forests  disappear  ;  hut  ex  en  in  the  most  densely  peo- 
pled parts,  die  woodlands  occupy  so  large  a  propor> 
tion  of  the  surface,  that  the  country  generally  pre- 
aents,  to  the  eye  of  c  Eoropeen,  the  aapeet  of  c  niitib> 
ral  wildenMMb  bat  Imiken  by  piitdiw  orcnlHfMtiao, 
wfakb  m  iiiimei«ai  fmnd  we  giMt  dtiet,  but  grow 
law  ftcqnent  m  we  vecede  Asm  tfae  diore,  till  they 
terminate  bi  die  bonndlatt  finHle  «f  the  Alklg^ 
hanies. 

The  basin  or  Valley  o  "  ih-  M  '  ^i^sippi,  which  ex- 
»•  tends  from  the  Alleghanies  to  the  H  ocky  mountains,  is 
rot  so  large  as  the  basin  of  the  Amazon  by  one-third, 
but  being  situated  in  the  best  port  of  the  temperate 
zone,  it  may  be  pronounced  the  finest  valley  in  the 
worid.  Ite  bMedth  ciet  and  rat  ii  1400  milM  ;  ile 
length  bi  die  opptiMto  dtrMliun  ISOOi  end  fte  oca 
1,400,000  square  milc^i.  It  comprehends  a  great 
diversi^  of  soil,  surface,  and  climate.  1.  The  basin 
of  the  Ohio,  including  the  Cumberland,  700  miles 
long  and  SOO  broad,  ii  «  rich  and  beautiful  country  ; 
the  garden  of  the  United  States.  Thu  lower  parts  of 
the  surface  are  from  500  to  800  feet  above  the  levd 
x£  the  .s(  B,  Jin<l  are  finely  diversified  with  round 
taf|ied  aiabk  MOa,  riauig  400  or  500  feet  above 
their  beNi  lliemenfgaennyniii  in  deep  hollows, 
aomeliiMe  mere  ravines,  hut  often  epraading  out 
mto  Ttllfes,  which  include  lands  of  exuberant  ferti- 
h'ty.  This  district  includes  Kentucky,  Tennessee, 
with  part  of  Virginia,  Pennsylvania,  Ohio,  Indiana, 
and  Illinois.  2.  The  territory  extending  from  ih' 
beain  of  the  Ohio  north-wiistward  to  I«ake  Superior, 
inelnding  Ae  oonntrr  between  die  Miaaoari  and 
Upper  Misatanppi.  The  surface  is  sometimes  im« 
dok^g,  sometimes  so  level  that  the  waters  stagnate 
jm  it,  tiU  carried  off  bvcvaiioration ;  and  it  is  not  bro- 
ken by  any  notable  elevations,  except  one  long  ridge 
extending  between  the  Missouri  and  M issiasippi, and 
two  low  eminences  calle<l  the  OcwK'h  and  Smoky 
mountains.  The  soil  is  naturally  rich,  and  covered 
with  luxuriant  berbi^e ;  but  the  climate  ia  aerere. 


and  the  woods  so  thin,  that  the  bare  ground  or 
prairies  occupy  three-fourthi  tii  the  surface  on. 
the  east  side  of  tfae  Mississippi,  end 
twentieths  on  the  west.  The  absolnte  eHetatfatt 
of  the  nordieni  parte  is  prafaably  not  under  l$0O 
fteti  Ibr  Caaafaa  Idee,  SO  niilea  bdow  the  sources 
of  the  Mississippi,  is  I3."W>  feet  aliove  the  sea- 
(Mellish,  p.  Si.  James'n  Expcdttion,  111.  '204.)  S. 
The  last  and  largest  division  ot'this  great  valley,  ex- 
teiKlingf'rom  thcMississippiarKl  Missouri  to  the  iiocky 
tnciuiilains,  consist-s  of  two  very  diflerent  qualities  of 
soil,  which  graduate  into  each  other,  but,  on  the 
great  scale,  may  be  conceived  to  fonn  two  p«»wl1lt| 
tnda  of  nearly  equal  extent,  parted  by  the  98th  me- 
ridiaa*  In  the  middle  «f  the  eeateia  aeetion,  and, 
as  it  were,  in  the  very  bottom  of  tlie  great  basin  of 
the  Mfariasipjii,  lie  the  Ozark  mountains,  a  chain  like 
the  Alleghanios,  of  great  length  and  breadth  and  small 
height,  rising  only  from  1(K)0  to  9000  feet  above  the 
»ea.  (James's  Expedittoti,  III.  p.  Mr  Melliah 

erroneously  calls  the  height  S500  feet.  Their  breadth 
is  from  100  to  150  rai^:  their  side»,  which  akne 
with  gentle  declivities,  are  deeply  fiirrowed  wn 
sttfems^  and  parti  v  covered  with  small  timber.  The 
Aikanam  aad  Bad  Bint  see  theoojhratMwns  which 
ent  dieir  way  dmiagh  this  cfaafai.  1^  tfae  ea<it  side 
of  the  Ozark  chain  is  the  Great  Swamp,  2TO  nulfs 
long  and  20  broad,  which  is  converted  inio  ii  kke 
by  thi  annual  overflow  of  the  Mijiai.iiiippi,  but  is  dry 
durrng  the  heats  of  stiniiner,  aud  rend^ed  iiopene* 
trable  at  all  times  by  a  thick  growth  of  cypireas. 
The  conntrr  round  it  is  rich  bottom  or  meadow  land, 
dodied  with  excellent  timber.    The  country  for  «m 
«r  tare  bnndfad  miles  west  «f  the  Ottaika  is  afao  geed^ 
bntlcuwoodedi  aadmdieeHtam  aecdan.tAiad. 
together,  the  open  ground  oocupie b  n!neteen«twen« 
tieths  of  the  surfitce.  The  western  sec  tion ,  extending 
from  the  meridian  of  96"  to  the  Kocky  mountains,  is 
coin])ur«tively  dry  and  sterile,  and  much  of  it  an  ab- 
solute desert,  destitute  of  lierbage,  and  unfit  for  hu- 
man halHtation.    As  we  approach  the  mountains, 
the  gioandi  vhich  is  at  first  hilly,  ■ubeide6  into  small- 
er miduladana,  and  tiieae  t«munate  in  table  iaada*. 
nearly  flat  on  the  top,  with  ateep,  aad  sumstiuise 
pndpitous  Mn,  wad  riaing  600  or  800  feet  above 
tlw  eomman  lerel.   Hieae  table  lands,  consisting  of 
alterna'.r  1)  !  -  of  sandstone  and  breccia,  iiit  rL.ist  in 
number  and  dunitiish  in  extent,  hk  we  :!j.pri>iich  the 
base  of  the  mOUnl;u:ih,  \'.liu  li  ;>  lif';i(.  \(  d  to  ii,c.  f  M 

elevation  of  8000  feet  above  the  sea.  The  desert  as- 
pect of  the  country,  however,  is  not  the  effect  of  its 
elevation,  but  more  probably  of  its  aridity ;  for  Tal« 
lies  amoiw^the  mountains,  which  arc  still  higher,  are 
fertile^  The  riven  in  this  firightfial  aditode  oaen 
spread  out  te  a  bteadth  of  one  or  two  n^lea,  and  dry 
up  in  the  warm  -wcallier.  Salt  gpringH  are  numerous, 
and  Silt  incrustations  cover  many  square  miles.  Trees 
are  only  to  I'l-  fceii  at  >miw  -•\"->n  a.ong  the  ri vera, 
and  are  rather  muit  abuiidai>i  m  ilie  s  outh  than  in  the 


UnHsd 


*  Aa  the  nune  of  New  Eo^and  oocnn  «Aen  in  Amseimn  hooka,  it  may  be  mpar  to  m 
•ypeHatien  is  i|yiied  jlodle  «  SlaMe  «mI  of  die  IIimI—l  rwiMUllfMit  Rhode  Jilaiid, 
VenBonl*  Kew  JSMMpAii%  nd  Mriiift 
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north:  but  tfcrowghant  <h«  whol>  wdleii,  ti 

does  fiot  cover  the  thoiunndth  part  of  the  surface. 
Of  the  ba^in  oi'  the  MiHiasip))!  altc^gether,  it  may  be 
ob  i  r ,  I  i  tirnt  the  western  «de  m  a  barren  deaert ; 
Uic  miildle  contains  much  pootl  lands,  but  abounds 
in  swamps;  the  east  side,  <ompri  lietnlin;i  the  basin 
of  th*  Ohio,  is  the  richest,  and  tiie  most  eligible  for 
■ItOT^jii  h^tatlon.  I'he  woods,  in  their  natural  state. 
inemiM  eontiiniaUy  we  advance  from  the  Rocky 
nuwnttuM to dw  Adantie,  anroor,  parhaps.  that  the 
MiTi:  npr  heat,  and  the ^piantity of  NtOMMplwrie inoia> 
turf,  fuUow  a  similar  law.* 

The  Pttcijii-  llrgiatt  rxtcrith  from  the  Rocky  moun- 
tains to  the  ocean,  ami  lexdusivf  of  iliiputccl  ground) 
from  latitude  W  to       embracing  nn  ;iri  :i  of 300,000 

aoara  miles.  It  consists  almost  entirt  ly  of  the  basin 
tba  Cfllninbi*  river.  A  chain  of  luouiitiins  runs 
ibmuA  it  iram  south  to  north,  about  150  milat 
flMmtne  coast,  between  wbidi  and  the  Rocky  moun- 
uins  there  is  a  high  vallej»  100  milca  broad*  inletw 
lected  by  sraaUer  chains,  bat  WcH  wooded  ind  wa. 
tKmi,  and  enjoying  a  pure  air  and  a  fruitful  soil. 
The  land  Ijetwecn  the  outer  chain  and  the  coaat  is 
nearly  of  tlie  wime  description,  l  i  t  m  u  h  1  iwi-r,  and 
orerchnrpi-d  with  rntri»ttire  from  frequent  and  heavy 
flunii.  'I'he  climate  is  remarkably  mild  and  equable, 
weemUing  that  of  France  aud  Spain  much  more 
♦kfi  that  «f  die  AdintiG  coast.  Frt^t  is  rarely  seen 
in  wbilar  at  tfa*  aaoMli  at  Coiambia  river,  tncRuh 
it  is  in  tlie  mow  ladtndn  aa  Qoabae^  where  the  wa 
lasts  five  or  !<ix  months,  t 

The  Uniti'd  States,  whf^  territoriea  almost  toucli 
the  tropic  on  the  one  f«tde,  and  reach  to  districts 
where  fro«l  la^ts  five  or  six  months  on  the  other,  em- 
brace greater  varieties  of  climate  than  any  other 
■iiyle  etate  in  the  wortd.  Generally  speaking,  the 
lifawte  of  tiia  United  States  is  distinguished  from 
tiut  of  Europa  bjr  dine  peeuiiarities.  1.  It  ia  alw 
■olutely  colder  fur  the  emieepeadfag  degreeaaf  la« 
titude,  the  lucm  temperature  of  the  year,  according 
to  Humboldt,  t)ein^r  nine  degrees  of  Fahrenheit 
lower  ivn  the  ea«t  ccKist  of  America  than  on  the  west 
c«wt  uf  Kurope  Mt  the  l3titud«of40',  and  19j  lower 
at  the  ktitude  of  .W\  '2.  The  thermometer  has  n 
greater  range,  as  the  heat  of  summer  and  the  cold  of 
  8.  The  climate 


trapidlyaa  wa  proceed  from  MNithto 
nortfii^  or  a  graatar  varied  or  climates  ia  > 


within  the  same  range  of  latitnde.   The  mean 
peraUire  of  Quebec,  at  one  extranity,  is  4'2»,  and  of 

t'npe  Sable,  at  the  other,  72.7'.  Between  the  pa- 
rnllcls  of  3H  and  jO,  a  de^'ree  of  latitude  whicli 
n)ake  a  ch.inpc  of  1.1  :r  ( I'ahrenbeit)  in  Kur(J|H', 
makes  a  change  of  1.57  <>i  the  United  States  ;  and 
tba  eame  annual  temperature  which  ia  found  nt  a 
civea  d«««e  of  latiuide  in  the  Untied  State*,  ia 


I  an  aiio  very  uineicuay  oieimMnaib 
deipilia,  tar  instance,  baa  the  summer*  of  Rome  and 
the  wtntera  of  Vienna.  In  Florida,  at  New  Orleans, ' 

and  at  St  Mary's  in  Georgia,  snow  is  never  seen  ; 
but  in  Pennsylvania  snow  Xasls  three  montJis,  in 
Mns<HiehuHclts  four,  and  in  Maine  live.  In  the 
two  latter  states,  the  ice  bears  loaded  waggons,  and 
the  sea  is  sometimes  frozen  to  a  considerable  distance 
iVom  the  coast.  In  all  the  low  country,  from  Flori- 
da to  the  St  Lawreoca^  tba  aatifme  summer  beat  ia 
neac^  the  ma^  fteoi  90*  to  98'.  and  the  varietiaa 
of  dmate  are  narlted  diiefly  by  the  tntendty  and 

duration  of  the  winter's  cold.  The  rl'  ivit.j  in  the 
basin  of  the  Ohio,  compared  with  thai  u:  liie  Atlan- 
tic I  '  l  l.  [1  ,  ,es  no  very  striking  iwculiariUes,  but 
sciciiis,  on  the  whole,  to  have  its  mean  aunual  heat  a 
little  higher,  to  be  rather  more  steady  and  equable, 
to  be  loM  firaqucntly  viaited  by  the  fingoriiic  north- 
waet  windi^  and  to  have  fta  ef  cold  weather  abaaM 
aqiMlljraeviara^batBaoietcBniitaty.  Tbagreatlahea 
appear  tonutigate  the  winter  oold  in  dieeoatitry  un« 
mediately  around  tltcm,  and  probably  in  the  basin  of 
the  Ohio  too,  for  on  Uve  we«t  and  north-west  of  thia 
diittrict  the  climate  is  much  n-.ora  rigorous.  At 
Council  nUifft,  on  the  Missouri,  in  l.ititude  41  J",  the 
tliermoinetcr  descends  to  — in  winter,  and  rises 
to  lod"  in  summer.  At  St  I'ctcr's  Fort,  on  the  Missis. 


sippi,  in  latitnde  4F»  it  tanoH  iWtm      to  — SOV 
I  teaBfpcratvra  of  Jaunarv  i*  aboat  ZffOk 
hdgBt  of  the  fbrU  which 


and  the) 


ceerl  1 000  feet,  does  nut  account  for  this  exc 
cold.  We  lukve  already  mentioned  the  equable  tem- 
perature of  the  basin  of  the  Columbia;  and,  from 
the  observations  made  on  the  Missouri  and  Upper 
Mississippi,  we  have  rcaaoti  to  believe  that  die  mild- 
est and  the  most  rigoroua  winters  iinown  in  any  si- 
milar latitude  are  to  l>e  found  at  once  on  tlieopiKMilt 
•idaa  of  the  great  nmpaii  of  the  Rocky  nMHiQtaioa. 
(On  the  enlqieet  of  ahnate^  ace  Melliah«  p.  59—77.) 

So  many  local  circnnstanoe*  aflect  tlic  annual  An  h4 
depth  of  rain,  that  little  cmtfidenoe  can  be  put  in  ge.  WJa^ 
neral  estimates.  Wc  find  that  it  was  42  inches  at 
Charle«town,  on  an  average  of  some  yc.ir-*,  \0  at 
Natchez,  30  at  Philadelphia,  '.'A>  at  (.incninati.  The 
mean  fall  of  rain  for  the  inliabited  part  of  tiie  Unit- 
ed States  (latitude  41°)  should  be  about  3^  inches. 
(See  the  Article  pHvaicAL  GaoeaAruv.)  The  fine, 
qucnt  f^iloreof  die  ttreaou,  and  the  scarcity  of  verdure 
in  the  oountrf  near  the  Rock;  nonnlain^  indicatea 
a  deficiency  of  atmoapberie  nMlstore  in  that  fegioa. 
Snow  fulls  to  the  fjreatcst  depth  on  t'lr  1  rders  of 
the  great  lake*.  On  the  sea  const  it  ,3  riuciy  seen 
farther  south  than  Northt'olk,  latitude  ;i7  ;  but  in 
the  interior,  it  i»  found  four  or  tive  degrees  farther 
aouth.  Compared  with  the  middle  countries  of 
Europoj  the  U  uited  Statee,  occupjring  a  move  touth- 

leguMi  and  htary. 


*  This  acconnt  of  die  barin  of  die  Missictippi  ia  entirely  taken  from  Major  Long's  Memoir,  published  hk 

die  third  volume  of  James's  Account  qfihe  Expedition  to  the  Rocky  Mnvniains. 

f  Mnrxe  s  American  Univertal  Geograohy,  7th  edition,  1819,  VoL  1.  p.  671.    Melliab,  p.  41 7> 

t  HumlNjldt,  PfokgamiMm  dt  DUrA,  OMg.  Pkm.  1S17*  »•  68—71.-  Wavdok  Vol  L  p.  S87|  tt>> 

VoLII.p.60. 
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and  greater  in  absolute  quantity,  but  a  Bmaller  nutn< 
ber  of  wet  days.  Of  the  winda,  the  most  remnrkable 
'  an,  1 .  A  moist  and  warm  south  or  aouth-west  wind, 
which  is  supposed  to  be  a  branch  of  tlia  tnde-wind, 
'«m1  it lUt all vnr  tb«  Atlaatic  Stiitea  «•  flnrM tbe 
PMowmae,  and  aecMionalljr  tn  N«w  EngUmd.  C 

Another  wintJ,  po-ssessinp  the  same  qualities,  and 
believed  at'o  to  be  a  brunch  of  the  trade-wind  ;  it 
blows  from  the  Mexieati  Gulf  up  tlie  taur<^e  of  the 
Missi9iiiT{>i,  and  seems  to  send  ofi'  »tibor<iinate 
branches,  which  ascend  tbe  courses  of  the  Ohio  and 
MiMOuri.  In  Louisiana  and  Arkansas,  it  is  a  south 
Wind;  at  Council  Blufls,  on  Missouri,  it  is  a  south- 
Mt;  and  in  Ohio  and  Kantnckj,  aMmlh-waakwind. 
Itftl  the  prevailliif  wind  in  all  thoe  ifirtriMa.  9. 
Tbe  north-west  blows  occasionally  on  the  west  side 
of  the  Alleghanies,  but  more  frequently  on  the  east 
s«k',  Hn<i  is  ^lo^t  prevalent  in  New  England.  It 
everywhere  producer  mten«c  lold,  de|ire^ng  the 
thermometer  to  — 7='  or  — 8^  in  Ohio,  and  sometimes 
to  — 'iO"  in  Massachusetts.  ^  Tbe  north-east  is  a 
cold  wimi,  which,  transporting  fh»  fogs  of  the  New- 
limidlaiMi  bank,  ocouMMta  diowcn  «f  amnr.  Va. 
riooa  IhoH  abaafvad  in  tlw  United  Statci  teem  to 
•how,  what  aonie  nwlMrologists  have  doubted,  that 
clearing  and  cultivation  improve  the  climate,  at  least 
■O  far  as  regards  the  growth  of  the  ecrculia.* 

If  we  draw  a  Hne  from  New  ^  ork  to  the  east  end 
of  Lake  Ontario,  the  peninsula  lying  nortii-eastward 
between  the  St  Lawrence  and  the  sea  coiisi»ts  of  pri- 
mitive rocks,  interspersed  with  iOine  patchea  or  aft* 
taondarr.  From  this  line  BoaUlward«  the  oonnt^ 
haa  •  omrent  geological  cfaanclar.  Ab^ofalhi* 
viol  soil,  b<^ni^g  at  Lonig  Iiknd,  extends  along 
the  shore  of  all  the  aoatlMm  Mates  to  Natches  on 
tbe  Mis'iifisippi,  having  an  average  breadth  of  a  hun- 
dred miles,  and  including,  probably,  all  Morida,  ex- 
cept some  high  ground  in  the  inter  i  It  is  every- 
where penetrated  l)y  the  tide  water  in  the  rivers.  Oq 
the  west  side  of  this  \i  a  region  of  priaiitiye  rodu^ 
ftom  100  to  200  miles  broad,  in  which  sneiat  pre- 
deoiinailaa.  It  embraces  the  eaatern  ridgea  of  the 
Allc|dtanie«,  with  the  rolling  country  at  their  (bot. 
On  the  west  aide  of  this,  again,  is  a  long  narrow 
cone  of  transition  rocks,  including  the  western  ridges 
of  the  Allcghanies,  aiid  extending  from  Lake  Cham- 
plain  to  the  north-west  angle  of  Georgia.  From  this 
transition  fortnation,  which  forms,  as  it  wert;,  tbe  eut- 
em  edge  of  the  basin  of  the  Mississippi,  immense  beds 
of  aeoondary  limestone,  sandstone,  and  shale,  cover 
thecoonttytotha  Bocky  mountains,  interrupted  only 
by  the  aUovial  Ihmiationa  on  tlie  banka  of  the  riveci, 
and  by  the  Osark  monntaina.  Theaemoantuna  are 
ftrmed,  like  the  Allcghanies,  of  the  same  foi-mations, 
disponed  in  die  same  oriler.  The  Itocky  mountains, 
so  i'ar  as  they  have  Ivecn  explored,  coiijist  of  primi- 
tive rocka,  granite,  gneisa,  quaru  rock,  &c,  covered 


on  the  east  side  by  an  extensive  ibmutioD  of  old  red  Vmud 
sandstone,  f 

That  important  mineral,  coal,  is  found  on  bolh| 
sides  of  the  AUi^hanies.    The  two  principal  for>' 
mationa  on  the  eaat  aide  are,  I.  On  the  tiver  Apo- 
mataat,  above  Biohmond  (Virginia),  where  a  senm  of 

excellent  coal,  which  occupies  s  bajiln  20  n^ili  -  lonjs; 
and  10  broad,  ho-s  been  long  workeil,  and  employs 
5000  person.s ;  2.  At  various  spots  along  a  narrow 
tract  ot'  country,  from  the  sources  of  the  Juniata  and 
western  Susquchannah  to  Providence  Uay.  At 
Lehigh,  and  other  parts  within  this  district,  the  oual 
is  worked.  On  the  western  side  of  tlie  Alleghanicih 
aaiauoeoaaftonation  of  ooal,  mtah^  the  laiiBM 
in  the  world,  extends  fifom  the  head  waters  of  the 
Ohio  southward  to  those  of  tlie  Tombigbe-  -ii  l 
westward,  with  some  interruptions,  btyond  tiu' 
Mis.sissippi.  A  -.!:i!i';ir  iird  .ij.ijjrars  ou  the  west 
side  of  the  Oxarks,  wliicii  is  uiso  tracetl  far  up  the 
course  of  the  Mis-souri ;  and  there  is  a  Uiird  bed,  of 
unknown  extent,  ou  the  east  side  of  tlw  Rocky 
mountains.  % 

^  Sak,  another  nuneral  of  primary  inpovtane^  ia 
diatributed  in  oonaiderable  amindanee  over  tbe  Unit- 


ed States  territory,  opecially  those  parts  thnt  are 
remote  (V6m  the  sea.  A  great  formation  of  rock 
L::y|i-iiirO  i:iilir;iti'd  by  numerous  .salt  springs, 
io  believed  to  accomf>,<ny  the  coal  formation  over  a. 
grcatpartof  the  basin  of  the  Mississippi.  Salt  springs 
are  numerous  at  the  foot  of  the  Itocky  mountains, 
and  extensive  plains  occur  covcfed  with  salt,  one  of 
which,  the  Grand  Saline^  ia.  80  mfles  in  aicowfir- 
ence,  and  in  hot  weather  ia  covered  widi «  cmiat  of 
clor  white  salt,  from  MO  to  aix  inchea  deq>,  and 
superior  in  quality  to  nannlhetmod  salt  On  tbe 
east  side  of  the  Alleghantc^,  salt  is  gaoenOy  obtaiB- 
ed  from  the  ocean,  or  imported.  * 
Iron  is  found  in  nearly  all  the  Stites,  and  is 
worked  to  such  an  extent,  that  of  50,000  tons  coii- 
sumi><l,  according  to  computation,  in  the  country, 
only  10,000  are  unported.  (Morae^ 1. 836.)  Abed 
of  magnetic  iron  ore,  flrom  e^gfat  tetwolvttftat  duck 
in  gnetsSf  and  another  from  two  to  twentar  ftt^  «■> 
tend,  with  some  intoruptions,  from  die  White  moun- 
tilns,  on  the  one  side,  and  from  Lake  Champlain,  on 
the  other,  to  tlie  noilhern  limits  of  New  Jersey. 
Iron  ore,  ut'  various  kind.s,  is  jdso  nu.t  with  in  Mary- 
laud  juid  Virginia.  Oa  the  west  side  of  the  Alleg- 
hanies  it  is  abundant,  and  is  extensively  worked  at 
Pittsburgh,  and  in  Kentncky  and  Tennessee.  The 
w  hole  number  of  fumaoaa^y  finjga^,  and  bloomeries, 
in  J810,  was  690.  Oi«o  of  oofper  «m  amelted  in 
New  Jersey,  and  are  fiNind  nt  VMrloua  odier  parts  of 
tl^e  Union.  Native  copper  is  said  to  exist  in  great 
quantities  near  the  river  St  Croix,  in  the  north-west 
territory  ;  but  at  present,  the  United  States  are  sup- 
plied with  this  metal  chiefly  from  Mexico.   Lead  is 


•  Warden,  Vol.  L  p.  £80.  855.  Birkbeck'a  LeUen  frm  IUinm,p.  37. 

t  Madnve'a  OtorwrfflMf  on  like  OiesAigy    United  Aotef»  jmkmm.  Mqor  Loog'a  IHtmmr;  and  EngnTed 

Sections  in  James's  Expedition. 

^  James's  Espedition,  Vol.  IIL  p.  96,  29B,  and  Engraved  Seotioai.  Madure,  p.  35.  Warden,  Intro* 
duetion^  pb  9Sh 
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found  in  Ma»»achu»ctt8  and  PeniMyWania,  but  n 
.  exist*  mo«t  abundantly  in  Mimonri,  at  the  north- 
(  f|wg>*  at  tfa*  Omk  aicmntaina,  where  i£  mines 
wwMd,  wbMi  yiald  three  millions  of  powds 
«nnuaU7.  (MeOkli,  S66.)  OoM  wd  aOm  aM 
with,  bul  only  in  minute  qtuutdciM.  Mercury  and 
tin  have  not  be«n  fmind.  Cobiilt,  nntiinony,  roan* 
ganete,  and  ore*  uf  zinc,  occur  in  some  few  spots. 
Nitre  is  obtained  in  vast  quaniitic^  from  the  linu?- 
ttone  caves  in  Kentucky,  On  a  general  view,  it 
wmf  be  awd  that  the  United  States,  so  far  as  explored, 
■re  nearly  destitute  of  tha  pcwioaa  nwtals,  but  have 
ji  supply  of  coal,  ath,  favo,  kid,  and  pnlMfefy 
copper,  adiHiuatf  to  their  own  conannipnaii. 

The  L  niteil  States  Iwve  no  considenble  lake,  eft- 
tii*  1 "  ithin  tlifir  territory,  excvpt  Michijfan.  But 
a  series  of  fresh  water  lake*,  hy  I'nr  tlie  larpcst  iti 
the  world  (for  the  Caspian  Sen  is  .•ialt),  luid  coiuuit- 
ad  with  one  another  by  the  St  LAwrence,  eatend 
alMBg  liwir  Dorthem  frontier.  The  following  is 
tlwirttrtBMLaiMl  tfaair  dratioa  afaova  the  l*wdof 
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,  Reckoning  from  Quebec  to  the  western  extremity 
of  Siiperiur,  these  lakes  aSbrd  a  line  of  1550  miles 
of  inland  iiavi;;.uioii,  which  will  be  increaswl  to 
4500  mile-!  if  we  include  the  whole  extent  of  their 
shores.  But  Quebec  ia  fiur  firom  the  open  sea,  and 
the  shortest  and  best  ronte  to  tile  Atlantic  from 
Lake  Erie  and  the  watm  abova  vQl  be  by  the 
New  Vork  eanal.  Lake  Erie  ia  about  twenty  fa- 
thoms ill  nver.ipe  cJeptli,  Oiitirio  eif;ht\  ,  nnd  Lake.t 
Huron,  Michigan,  and  Su[)eri(ir,  are  said  to  be  still 
deeper.  All  these  inl.md  watcr-i  can  lie  navif.'.ited 
with  advantage ;  and  will  be  crowded  with  v<^»^ls 
at  aome  fiiture  peria<I,  when  an  active  population 
eovera  the  north-west  territeiy*  The  principal  intetw 
tnplions  at  present  arc^  lat,  At  the  rapids  between 
Montreal  and  Kingston,  where  it  is  proposed  to  cut 
acatu).  2d,  At  the  rapids  and  the  great  fall  of 
Niagara,  where  a  c.inal  is  aUo  projected.  3d,  In  the 
stream  of  the  river  betw  een  I.aki  s  Huron  ami  F.rie, 
where  there  are  nlso  rajiids,  and  in  Lake  St  Clair, 
which  u  full  of  shallows.  }th,  At  the  falls  ^  St 
Mvy,  between  Huron  and  Superior,  amountii^  to 
twen^-tfaree  feet  in  half  ainikw  All  these  eluAruo. 
tiou.itiibdieTOl,  can  be  nifiuMuited  by  ait.'  Theae 
various  lakes  evidently  occupy  the  bottom  of  a  raised 
plateau,  tlie  outer  sides  of  which  arc  not  very  di*- 
tant ;  and  hence  they  receive  very  few  rivers  of  any 
magnitude.  I'heir  6liure«  are  beset  with  ice  for 
two,  three,  or  four  months  in  the  year. 
I«ake  Gmeg/t,  86  nilea  kng  and  7  facaa^IHian 


lU  waU;r«  iniu  l^ike  Champlain,  which  is  16O  mUca 
lonj*  und  18  broad,  and  communicates  by  the  River 
iSorelie  with  the  iit  Lawrenoe.  .A  canal.  2*2  milee 
long,  now  nearly  finished,  connacti  Lake  Chao^ 
pUin  with  the  Uiidaaa.  W« 
bkea  of  amallav  abe. 

The  rivers  of  the  United  States  belong  to  four 
different  systems :  1st,  Those  which  water  the  Atlan- 
tic region.  'Jd,  J  he  Mississippi  and  its  1)ra[;<  [ie«, 
which  vaUtr  ihie  great  central  v«ilcy  ot  North  Anie- 
rica.  Sd,  Those  which  flow  into  the  St  Lawrence ; 
and,  4th,  The  Columbia  and  its  tributaries  whioh 
flow  into  the  Paci6c  Ocean. 

Tko  nv«n  whick  ftU  iniotba  Adamkband  tho 
'GqV  of  Mddeo,  turn  Mania  to  tbeeaatem  boandaiy 


Bit 


of  Louisiana,  n'l  rise  in  the  Allegli 


Uie 


Sugquchannaii  itnd  the  Hudson,  wtucii  jm^^  euUrely 
through  the  principal  ehaio.H.  Their  length  varies 
from  £00  to  i50  ntilcs,  increasing  gradually  with  the 
breedlh  of  the  Ivvd  cowitry,  as  we  advaace  1 
watd.  The  Ude- water  awwida  in  aU  t" 
the  oniaf  beiMidaiy  tf  the  pnndnvfr ' 
where  falls  regularly  occur,  except  on  t!ic  Hudson. 
In  this  nver,  the  tide  reaches  to  Allxiny,  160  uiim.-* 
from  its  mouth,  to  which  ptun*  tnure  is  an  uninter- 
rupted navigaticm  for  sloopi,  ot  HO  tous.  i'his  pecu- 
liar advantage  has  made  tAe  Hudson  the  scene  of  « 
more  aetiva  inland  trade  than  any  river,  perbapsi  in 
the  wofld,  of  tha  aaM  magnitwdif.  Tide  navi^tiai 
reaches  a  very  short  way  up  dw  gfoaft  man  in  the 
northern  states  ^[enerally ;  but  in  thoaa  aootfi  of  the 
Susquehaonah,  It  rwiches  generally  from  100  to  iSO 
mile».  15o«t»  ply  on  llu.'4e  rivers  much  farther 
u[>,  but  the  ncvigntion  is  seldom  utiintcrnijited.  The 
Ibllowins  are  the  priooipal  rivers  cm  the  Atlantic 
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The  river-s.  that  fall  into  the  St  l^iwrence,  and  its  If' 
lakes,  are  comparatively  small,  and  probably  do  not 
carry  off  one- tenth  part  of  the  water  that  falls  on  the 
cast  side  of  the  Mississippi.  Tlie  most  considenddo 
are  the  Fox  River,  which  falls  into  Lake  Michigaa* 
the  Mtamie  of  Lake  Erie,  the  Gene^wCj  and  Seneon 
ofLakeOntarie^and  the  SanreUeor  Riddten,  wMdi 
jolna  iht  8t  Lawrence  below  Montreal. 

The  majestic  MiNfissippi  drains  a  greater  surface  M 
than  any  river  in  the  world,  except  the  Amazon,  and 
in  the  m.if^nitude  of  it.s  stream  is  only  surpassed  hy 
the  Amaxon  and  the  Plata.  It  been  computed 
to  convey  to  the  Mexican  Gulf  ,y  oi  the  water 
which  the  ooean  tcoeivet  £ma  the  drjr  land.  (Se» 
TnrsicAi.  GtooniWErr.)  Tbe  atyeno  bngttr  d 

the  Mississippi  Proper,  including  all  its  sinuosi> 
ties,  is  generally  computetl  to  be  2500  ro»le«,  but 
reckoning  to  the  head  of  the  Missouri,  which  is 
tlie  largest  branch,  it  ia  nearly  4000.  It  tiaji 
three  bars  at  ita  mouth,  the  deepest  of  whicti 
affiarda  only  17  Act  of  mtar.   (Wardeq,  i.  114.) 


Digiii.iLU  by  v^OOgle 


1^'^^  ITED 

Dniirf     Sloops  of  thi*  draught  can  na-diga-**  to  Nateher ,  550 
miln  from  iU  mouth.    'Ihere  is  "eptii  Hufficient  at 
Hum  tat  akMlM  diawktt  ux  feet  to  the  Ohio,  and 
ftr  THHib  dmring  llineHet  .to  the  junction  with 
the  Mliuiouri.  (J«roet's  Expedition,  III.  258.)  Biit, 
during  the  floods  in  May,  June,  and  July,  the  iratw 
n§e  SO  feet,  ami  are  then  navigable  by  vessels  of 
ypy  gixe.  I'he  Mia&iaaippi,  from  ita  junction  with  the 
Omo  to  the  aea,  is  about  1000  jarda,  or  two-tiiirtis 
4^  m  oik  in  width,  «nd  below  Ueil  Uivcr  it  ia  about 
190  fttt  dHfh    Frgm  the  junction  of  the  Arkanaaa, 
j|g  iMolta  fimi  an  dmtad  tiibn  or  pUtfbnn,  whicb 
■nfiport  Ae  Mrmiii  at  the  hmAt  of  tCD  or  tw«D^ 
feet  nbove  the  level  of  llie  a^acent  lands.    In  its 
'  flotuls,  it  sometiniLs  bursts  the  barriers  which  Confine 
it,  and  inundates  the  flat  country  below.  Of  the  two 
arcatbraDche«,the  Mi^uri,aod  Missis«ippi  Proper, 
Sha  Ibcmer  stream  is  the  larger,  and  more  rapid,  and 
■ho  man  tartH4»  IWno  the  quantity  of  travelled  soil 
it  tnonorts.  Bat  its  watan>  generally  occupying  a 
wider  cuannel,  we  more  loeded  vUb  ben  and  iiod- 
banks,  and  the  naTigation  is  move  intricate.  (James's 
Expeditio'i,  III.  il.5»*.)  The  PI;ilte,  Kansas,  an  J  some 
other  tributaries  ot' the  Mis.<touri,  orteti  spruud  out  to 
a  breadtlt  of  one  or  two  miles,  and  during  tlie  warm 
aeaaon,  dry  up  entirely.    But  theses  and  all  the 
Inancbca  of  both  rivers,  generally  admit  of  boat 
iiaf%atiim  fiir  wne-teotiw  of  tbeur  cmm,  duriiw  • 
longer  «•  sborter  p«iod  «fery  year.   In  the  Obm^ 
the  l>oaling  season  is  firom  20th  February  to  tbe 
middle  of  June.    Before  this  period  the  waters  are 
ice-bound ;  after  it,  diev  are  too  hhaltow,  except  for 
▼cry  smflll  cmft.    The  length  of  the  Mississippi, 
from  its  niuuth  to  the  junction  of  the  Ohio,  is  about 
ISOO  mileSt  and  to  its  junction  with  the  Missouri, 
ISOO.    Tlw  kngth  of  the  Missouri,  above  the  junc- 
tion to  ftstemotest  bmnchk  vt,  by  Lewis'  ami  Clarke's 
measarement,  S575  mOcs.  The  length  of  th*  Ohiov 
above  the  point  of  confluence,  is  1188  mile.».  The 
other  lappe  brandies  of  the  Misws.-.i|>|ji  are  the  Red 
River  and  Arkansas,  in  the  lower  part  of  its  course. 
The  chief  tributaries  of  the  WiitiRturi  are  the  Osage, 
Pbtts^  Kansas,  and  Yellowstone;  of  the  (Jhio,  the 
TmMiwe,  Cumberland,  and  Wabash.   The  whole 
MiMit  of  the  navigsMe  waien  abofo  die  confluence 
the  Missouri  and  Mississippi  has  been  estimated 
at  23,000  miles,  to  which,  if  we  add  12.000  for  the 
Ohio,  Arkansas,  Red  Kiver,  \-c.  and  their  branches, 
we  shall  have  35,000  miles  of  boat  navigation  in  the 
basin  of  the  MissisuppL     To  this  wc  may  add 
lOjOOO  miles  more  for  the  eastern  Kection  of  the 
Btlllei!»  with  5000  for  the  lakes  and  their  tributary 
atiesms,  and  SOOO  fat  the  River  Coliunbia*  makinff 
altogedier  SifiOO  miles  of  ivnt  navigation,  wliim 
is  probably  three  times  ^rpntt  r  tfinn  all  the  rivers 
of  Europe  affortl.    EKt^cjii  iii  New  Lngland,  Penn- 
sylvania, and  New  York,  tlie  rivers  of  the  Lnit- 
ed  States  flow  over  a  sur&ce  which  has  rather  e 
■M&dMdiv^f.  Ortfi»two4dnortb»giMtMA> 
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tral  valley,  the  western  in  tbo  steepest    The  base  of  I'nitad 

the  Rocky  mountain!-,  is  computed  to  Iiave  an  eleva-  ^^'■'^ 

uonofsouofeet.  Thatoftbebedsofthoiivei^wberB  '^"^^ 

th^  begin  to  Im  navigabk,  may  tie  aboat  8000; 

ana  estimating  their  average  length  of  course  to  the 

aaa  to  bo  about  2500  miks,  the  mean  iall  will  be 

about  nine  or  ten  inches  per  mile.    The  Mississippi 

Proper,  at  S50O  miles  from  tlie  sea,  ha«  a  height  of 

13^0  feet,  or  a  mean  fall  of  six  or  seven  inches  per 

mile.    The  Ohio,  at  Pittsburgh,  *2M0Q  miles  from 

the  sea,  has  a  height  of  600  feet,  or  a  mean  fall  of 

four  incbea.   In  the  Amaaon  and  tlic  Gea0e%  ftan 

die  point  when  they  leave  the  moantains,  and  in 

the  Woljja,  from  its  source,  the  average  rate  of  do- 

soetst  is  from  four  tu  live  inclies  per  inilc^    in  dm 

middle  and  south  of  Europe,  gencrallyi  tho  ftU  of 

the  rivers  is  probably  twice  as  great.  * 

The  variety  of  cultivated  plants  in  North  Amert-C^Msaiii 
ca  corresponds  to  the  diversity  gf  its  dtawlss*  iktl^la 
one  extremi^,  the  ragar  cane      die  trapical  re- 
gions thrive^  and  at  the  other,  oats  and  barley,  the 
staple  crops  of  the  Arctic  regions,  are  leading  arti- 
cles of  cultivation.    The  high  sununcr  heat,  how. 
ever,  in  all  parts  of  tlie  United  St-ites,  makes  some 
jilants,  which  cjuniot  be  r.iised  in  England,  succeed 
in  the  coldest  districts  of  the  north.    Of  this  de> 
scription  is  maise,  or  Indian  corOf  an  indigeDeaa 
AmerioMi  plan^  wliich  ia  cohivaled  ftom  Maina  to 
Lodsisna.   It  is  a  vigelablo  In  iniv«nal  tisem  dw 
United  States,  yields  generally  double  the  produce 
of  wheat,  and  is  adapted  to  a  greater  variety  of  si- 
tuations.   The  maple  tree,  which  grows  in  all  the 
States,  yields  a  juic«  from  which  sugar  is  made. 
Nearly  ten  millions  of  pounds  of  maple  sugar  INBi 
made  in  1810.   WlMat  is  raised  from  one  eatnoii* 
ty  of  the  Union  to  the  otIier«  but  succeeds  best  in 
toe  middle  and  westam  Statait  aod  in  the  uplands 
of  die  soatbem.  The  cnldvation  of  tobacco  begins 
in  Maryland,  about  the  parallel  orS9^  or  I  n  ,  nul  con- 
tinues through  all  the  southern  States,  and  diiough 
those  in  the  w  est,  south  of  the  Ohio.    The  climate  fa- 
vourable for  cotton  is  not  found  fiurtber  north  than 
about  the  latitude  of  37",  though  it  can  be  raised  as  far 
northas  3fl»  00  botitaides  of  dmrnomtfains,  The  best 
grows  in  Soodi  Carolina  and  Georgia,  in  div  dtoo* 
tions  upon  the  sea  coast.    The  rice  crops,  which  re- 
quire a  marshy  soil,  and  a  great  heat,  comn-.eoce 
about  the  same  parallel  witli  cotton,  and  have  near~ 
Jy  the  same  geographical  range.    Xlie  sugar  caiie 
grows  in  low  and  warm  situations,  as  high  as  tlie 
latitude  of       but  tlie  climate  favourable  for  its  cul- 
tivation does  not  extend  beyond  Si      Oate*  tiarl^, 
hnap,  and  flax,  aneoeed  well,  in  dm  W 

grannds  of  the  sondietn  Slatea.'  Tnevtpe  can  be 

advantageously  raised  as  far  north  as  Pemtsylvania. 
The  ohve,  orange,  lemon,  and  fig,  are  injured  by 
the  frost  in  SouUi  Carolina,  but  it  is  believtvl,  tli.a 
these  trees,  as  well  as  the  banana,  will  succeed  in 
Fkiida.t  The fbreMtMaaof  the  United fltaiivaani. 


*  PHTSTCAt  Gsoo.  in  this  Sumplement.  Warden,  1. 115.  MeUish,  S2.  Major  Jjoo^t  Mtmdt  in 

? edition,  with  t!it  Srrtional  Maps. 
Wafden's  iaUoducUoa,  27-  H'  ^99^  IU.         Humboldt,  FroUg. 
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ern.  Comparing  individuals  of  t)ie  same  (peciei, 
kome  are  perfectly  similar  ;  between  otliers  there  is 
■oine  difference  in  iisc,  colour,  or  other  circum- 
■taocea.  In  a  few  instances,  tlie  animal  of  the  east- 
ern continent  ia  larger  than  the  American ;  in  most 
tlMvmm^utiwefwt.  The  £»U«wiiig  ia  ■  catalflgw 
rftfi*  nwMlPB|nfti  rf  tiwUaited  States. 

4,.    i.*^  r.l.  ■  ■   ■  ■   

MhlMMidl  (an  Lynx, 
'-itifckrt  species),  Kincft^oOj, 
Biaon  or  Buffalo,  Weasel,     >  : 
MooM  Deer,  Ermine,* 
Caribou,  Martin, 
Red  Deer,  Mn,k, 
Wtlkml^,  Otter, 
'  -'  Fisher, 
8kunk, 

Wood-CW*, 

Urchin,  < 
Hare, 
Racoon, 
Fox  Squirrel, 
Gray  Sqaiml, 
RMflqaind, 


WnK.     J  ■  ■  . 
lox. 

Catamount, 
Spotted  Tiffer, 
Sallnw  Cougar, 
Gray  Cougart 


Flying  Squirrel, 
Fiod  Mouse, 
•  Bat, 

Ground  Mouse, 
Wtxxl  Cut, 
American  Rat, 
Shrew  Mouse, 
I'urple  Mole, 
black  Mde, 

BMver, 
linaquaah. 

Seal, 
Manati, 
Sraaiott, 


'  N1n».tBiillis  eftfiMe  aninaiU  yielil  a  Av,  wlndt  ia 

used  for  dress  or  in  manufactures.  The  bison,  or 
wild  ox  (improperly  called  the  buffalo),  is,  accord- 
ing to  gome  American  naturalist*,  of  the  same  spe- 
cies with  the  common  neat  euttlf  of  the  Fiiitccl 
States,  the  difference  being  the  effort  <-!  i!ir  ilnnics- 
tication  of  the  latter.  Buffon,  however,  thinks  other- 
wise. The  biaon  is  larger  dwo  the  damcatic  ox,  has 
a  flaahy  or  frialy  aubctauM  tttmdiqg  •loM  bia 
aboaldera  andliaok,  ud  faaa  tni  U*  Badi  Mid  maaU 
derK  a  woolly  hair,  whidi  admita  of  being  ^inn  at 
wrought  into  hats.  The  mooae-deer,  now  rare,  ia  a 
gigantic  animal,  one  variety  -sonielinics  rr-icliing  the 
height  of  12  feet.  Tlie  caribou  is  probably  the  rein- 
deer of  SeaiKlinuv  ia.  Tlie  bear  is  of  two  species. 
Tlie  short-legged  lives  eliiefly  un  vegetable  food,  and 
ia  probaUy  not  eamivorous.  tie  doiea  awqr  the 
winter  in  a  torpd  state,  auckiog  liis  paws,  and 
expending  tlie  fift  ha  had  previoualy  acquired.  The 
ranging  bear  is  larger,  but  oufe  leao.  He  de- 
stroys calves,  »hecp,  pigs,  and  aoHielJiiies  children, 
.•>n<l  in  w  ii-.ter  luiLT  ^t!  h  Miiilhward.  The  wolf,  like 
till  be.ir,  i.-i  found  in  .ill  the  .StateB.  It  is  a  voracious 
Hnimal,  staling  into  «bee]if()M>i  at  niflit,  nllaekii.f.' 
deer,  hog.s,  and  »mall  cattle,  and  Moneiiines  hunting 
in  packs.  'J'lie  catamount  is  of  the  size  of  a  large 
dqg,-and  extremely  ferocioua.  but  it  ia  rarely  aeen. 
The  apotted  t%er  is  aoBMaly  sasn,  eicept 


Loafafana.  It  is  tram  five  to  six  feet  long.  Tlie  Cnu' 
coagw  er  Ancriaui  Madier  is  abaok  the 
bet  more  ooaaMMi.  it  dssttwra  ahesf^  calviib 
hoga,  md,  when  honpy,  mu  tttmk  '  _ 
The  urchin  differs  in  aevvni)  napeclafhidrilie  Ea« 
ro|>ean  hedgehog.  The  lion,  leopard,  stripetl  or  true 
tiger,  hvena,  elephant,  rhinoceros,  hipj)<>()<Jtai7iu«, 
cameloji.-ird,  arc  unknown  in  the  New  World.  1  he 
horse,  the  a»*,  the  sheep,  the  goat,  the  hog,  and  the 
camel,  did  not  originally  exist  there,  but  have  been 
aatunilissd.  The  latter,  however,  are  not  numerous 
■ad  Imvb  nefcr  been  introduced  into  the  L'nitad 
SlBtsii  Of  die  birds  end  v^lilca  our  limits  will  not 
allow  Q>  to  apeak  in  detail.  The  eagle,  pheasant, 
groine,  pnrtrid^e,  <wr.n,  Can.idian  goose,  jUarmigan, 
are  less  or  more  numerous.  In  general,  the  small 
birds  of  America  surjiass  those  of  Europe  in  the 
beauty  of  their  plumage  ;  but  are  much  inferior  to 
them  in  the  melody  of  their  notes.  Among  the  rep- 
tiksy  the  taost  remarkable  is  the  alligator  or  Ame> 
rican  cnicodQe,  fton  IS  to  23  feet  long,  very  stroqg 
andective.  Of  sstpsats,  the raltkanairr, flwn tarn 
to  six  ftet  long,  is  the  noet  fcvadddUe.* 

Perhaps  no  single  circumstance  connected  with 
the  United  States  has  attracted  so  mudi  attention  m 
the  rapid  growth  of  their  population.  Pliiltisojiliers 
bad  shown,  from  the  laws  which  govern  i)ro|>agation, 
that  the  human  species  might  double  its  luimbers  in 
a  short  period.  But  this  was  ouly  known  as  a  spe- 
culative truth,  applicable,  it  was  supposed,  to  tsnall 
tribes  under  eatOMcdinary  ciicoastacieeai  bnt  net  to 
a  great  nstiuD  ef  many  nillHaa.  The  Spadah  co> 
lonies.  phinted  a  hundred  years  earlier  than  the 
United  States,  should  have  made  this  principle  fa- 
miliar to  the  world  long  ago,  but  ignorance  and  mis- 
government,  intercepting  tlie  bounty  of  nature,  in- 
flicted all  the  vices  and  evils  of  old  societies  upon 
tliese  colonics,  and  a  jealous  policy  threw  a  veil  of 
secrecy  over  their  condition. 

The  fint  Enrapean  emigtaDta  aetded  ia  the  Unit- 
ed Slataa  hi  1607.  Frmntfiatpsriod^ealaiustooaB. 
tinned  to  flock  to  the  coontry  in  small  parties  or 
large  bodies.  The  lost  new  settlement  on  a  consi- 
derable scale  was  in  IT*!'?,  when,  by  means  of  a 
grant  of  L.  I(),00()  from  Parliament,  and  variouii 
sums  raisctl  by  private  contributions,  GIS  ]>ersons 
were  sent  otit  from  England  to  Georgia,  t  The 
grovrth  of  the  colonics  was  rapid  and  cA>vioug ;  but 
much  more  of  it  woa  probably  ettributed  to  the  in> 
flax  of  settlers  from  the  moUicr  conntty  than  me 
caneisteBt  with  the  truth..  No  accnrate  enumcratiai 
oTthe  inhabitants  was  made  till  the  first  census  was 
taken  in  ]"<,}'.).  Tb;;t  fir  tlie  year  I7j3,  in  Mar- 
sli.ill's  7,;/e  of  H'lu/nii^li.n,  is  uliduu'ili'ill  V  errijlieoils. 
'I  lie  ratio  of  inerease-  beinp  a-eerljiined  the  I'uur  m  - 
parste  eimnieratiuny,  and  having  continued  remarka- 
bly unifc>rni  for  forty  years,  we  can  now,  b^  fulnitat- 
iag  backwards,  obtain  results  mere  deserviqgef  con« 
I  the  rode  gaetaaa  nada  flMta 


*  Mor^e,  \  (il.  I.  p.  S6S,  &c.    \Varden,  Cbap.  G.    Buffon 's  Quadrupedt,  Vol.  II.  Londun  edit.  1775.  - 
f  For  an  account  of  this  and  the  earlier  settlemCDte,  the- Ksder  nay  COnSMilt  tile  tfttfaiy  s/'Mt 
Empire  ill  America,  2  vols.  8vo,  Load.  1741. 
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dAt*.  The  pgrwd  ti  doabliag  al  pment  ii  34^ 
yam;  bat,  takiof  it  iik  SS  jtmn,  md  nduming 
bMk wards  rrom  1790,  we  find  the  popuhliMl  •ttlM 
under  mentione<l  periods  would  be,— • 


1790  3.921,000 

(by  census) 

1765    1,960.000 

I7M»»..  980,000 


1715   490,000 

1690    'Jk5,()()0 

1665   128,000 

IMO  ......  6l«000 


Bqwad  the  fart  naDika«d  pavlod  m 


fiir 


cnrf  our  CkUnlatiflii.  If  we  aup- 
pow  1000  aslden'.ta  lam  'chim  turn.  Bi 
Duilly  for  die  lint  S9  yeen,  tihete,  by  natural  mul- 
tiplicfttion,  would  amonnt  to  about  6o,000  at  the 
time  alluded  t  >,  (hut  is,  in  iCtO-  The  following 
Tablp,  constructed  from  (locunii-iits  affordrd  hy  Scy- 
bert  and  Mellish,  with  sever.il  new  calculations, 
gives  an  interating  view  of  the  progressive  changes 
mtiiedigerwit  stales,  end  In  the  two  mmA  clewi  of 
the 


'fh 

1 

RsrcKh 

100  Free 

Fsfnditisa  In 

deitacSlttsi 

In  liO  Vc*r>. 

iDhabiunts  the 

•.k!i  In- 

number  of  SUvci 

1700. 

i8oa 

isia 

-  - 

1820. 

labi'-anbt  in 

crcued  to— 

in  1790. 

In  1^0. 

In  I7U4I. 

In  1820. 

85.5.19 

154,465 

2:i.'»,7')l 

275 

16 

0,01 



141,885 

183,858 

214,^60 

172 

0,11 



96,540 

151,719 

228,705 

2I»B,.S."5 

309 



378,787 

4'i2.S45 

479,040 

523,287 

138 



^  , 

68,82.'; 

69,ri;2 

83,059 

ISO 

948 

48 

1,39 

0,06 

897.916 

251,002 

261,942 

275.248 

117 

2,761 

97 

1,17 

0,03 

586.050 

959,049 

1,3)2.812 

403 

21.324 

10,088 

6,68 

0,74 

184,1S9 

211,149 

245,562 

277.575 

150 

11,423 

7,557 

Pennsylr^ia, 

♦S4,»7S 

602.548 

810.091 

1,049,438 

<49 

8.737 

811 

0,.S!) 

0.02 

59,094 

64,273 

72,674 

72,74f) 

123 

8,887 

4,50t 

10,77 

6,61 

319.728 

47,54 

35,79 

747,610 

1  VI 

974,62a 

l,0fi.-"<,3()t) 

142 

•-'9'-',  02: 

425,153 

82,40 

(J  (5, 43 

Kentucky,  

7S.677 

220,959 

406,511 

564,;ilT 

76;5 

1 26,73s 

10/-'!) 

'2S,97 

Morth  Carolina,   

478,103 

555,5€0 

1G2 

100,572 

'205,017 

17.28 

South  Caroling  

240,073 

345,591 

415,115 

502.741 

209 

107,094 

258,475 

80,60 

105.80 

IjunntDA,.,.,  ., 

83.548 

162,686 

252,433 

840,989 

41S 

29.964 

149.656 

54,92 

78.23 

76,556 

153.407 

69.064 

82,90 

105,602 

261,727 

422,813 

80,097 

23,37 

Ohio,  

230.760 

581.434 

24.520 

147.178 

190 

0,13 

12,282 

55,211 

917 

1.69 

Slistoori,  

1  59,856 

66,586 

10,222 

18,15 

J  20,845 

14,273 

1,617 

12,83 

Siidiigia,  ...M>.,.M«... 

4,762 

8,89(1 

District  of  Colombia, 

14,093 

24,023 

33,039 

6.377 

23,9.5 

40,352 

32,814 

77,02 

i:^7,yoi 

41.879 

48,74 

Florida  (snppeeed)  «. 

S,i>21^26 

5.318,762 

- 

7,239,903 

9,6.'38,226 

246 

6l/4,2t>0 

1,538,118 

21,51 

18,99 

10,000 

9.648,226 

694.280 

889,881 

1.165,441 

1,538,118 

Free  Pefsoiu,  ......... 

S,927,046 

4.429.8SI 

6,07 4,.!  62 

8,110,108 

It  will  be  obsecved  tVom  thi«  table,  that  the  rate 
of  iiicreaie  is  very  unequal  for  the  different  sections 
of  the  L  nion.  The  olaer  states  of  Connecticut  and 
Massachusetts  have  oiity  added  one- fifth  to  tiileir 
popaUtioOf  ia  tlie  aame  period  in  wbidi  die  new 
states  of  Kentndcy  and  Ohio  bare  qusdrupled 
theirs.  The  reason  obvionslj'  is,  th.it  the  more 
densely  peopled  parts  ot"  the  Union,  ami,  in  parti- 
culnr.  Now  Eii;,'latid,  serve  as  u  nursery  to  the  new 
states,  to  wliiih  tliey  are  continually  sending  out 
large  dr,nu(,'his  of  emigrants.  There  is  tlius  a  con- 
stant stream  of  population  ponrii^  acioss  (he  Alle«. 

▼Oi,  Tb  PAST  U. 


f^hanies.  from  the  east  side  to  the  west,  to  occupy 
the  vast  plain  of  the  Mississippi;  and  by  this  ^r  i  lu- 
al  generation  of  a  mighty  people,  as  it  were  irom  a 
central  stock,  a  uniformity  of  language,  manners, 
and  institutions,  is  difluseid  over  the  whole,  which 
will  cement  their  onion,  in  spite  of  local  diTcrsltiet 
of  interest,  and  which  promises  to  make  the  count' 
lessmiUion.f,  \N  ho  will  by  and  by  cover  North  Ameri- 
ca, from  sea  to  .':ca,  more  truly  one  ptople  th.in  the 
inhabitants  of  Austria,  I'rus^ia,  Franre,  Spuin,  or  Bri- 
tain,  are  at  this  day. 
If  w*  tn>wp|i*«  pHMpectiTely  from  the  present  rate' 
4« 
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Uoiiad    of  mOTsjc,  aMtutung  Uuit  it  will  continue  penna* 
,  nent  <br  tonne  time,  the  poptllrtioili.  It  tflS  oadar 
"  "  mentioned  periods,  will  be, 

1845 ...  80,000,000,        189^...  80,000,000, 

mo ...  40,000,000,      19S0 ...  ieo,oob,ooo. 

P>c'r>ir<'  tliis  Inst  rt'sult  ii  rcalizinl,  some  retard. ilinii 
will  probably  tukc  place  in  tiu:  rate  of  increiue.  Uut 
circD  were  tbe  wt  populai  ion  allud«d  to  in  existence, 
the  «v«ragedeiui^  Cot  Uie  whole  territtnr  waald  not 
be  gTMtcr  duin  it  u  tA  tlusdnr  in  MafliMn«Mtti,M)d 
only  half  ■«  grant  at  in  Itily,  Pianee,  and  iIib  British 
Isles. 

The  rajjid  ffrowth  of  tlic  popul.ition  in  Amfricn 
becomes  niucli  more  Ktrikitig  w  hen  we  ci>iUrii*t  it 
with  tl)e  scarcely  perceptible  j)r(jj,'rc"-H  nl'  communi- 
ties in  the  Old  World.  France,  which  bad  19,094.000 
ioliabitants  in  1700,  aooording  to  the  enunieratioa 
of  Mardul  VanbMi»  had  t6»S63X)00  in  179I>  Now, 
according  to  the  rate  of  Incnasa  which  this  indicatmi, 
that  country  would  have  doubled  it«  populati><n  in 
195  year*;  but  the  population  of  the  L'niteJ  Miiti  s 
in  th(!  »x\nv  pcrioil  u  oald  li  ivc  iiicr(';iH:<l  tci  :^ -'0 
times  its  first  amount.  The  following  tabic,  M'liich 
wu  have  c  ilculatcdllNnn  the  heA  data  to  be  obtain* 
cd,  shows  tiie  comparative  lale  of  mcreMe  in  different 
oountries. 


Anniul  Id> 
nc*?c  on 

isdijiq^ 

Prriod  of 

United  Statm  (aooonling  to 
cenatiB  of  ISIO  and  1  b20), 
France,  from  I7OO  to  1791, 

Ditto  I7<)1  to  1821, 

England  1801  to  1881. 

Eiimiie  fbr  the  last  SO  years. 

1  291 

S4 
48 
137 
76  1 

2ii  yesrt 

195 
144 

£1 

90 

Slavery  is  nearly  cxtingtiished  in  all  the  New  Eiig« 
land  States,  and  is  nastening  to  itseatinctionin  Feon* 
tylvania.  New  York,  New  Jersey,  and  Delaware.  In 

Ohio  it  (liK-s  not  exist.  In  Indiana  and  Illinois  it  -^^  ill 
kuon  ctiiSL'.  IiiMuryluncl.lhoughtherchasbecnasinull 
'  absolute  increase  in  the  slave  population,  their  nun- 
ber,  cowpaxed  with  tliatot'the  whites,  has  dimiaiidicd. 
Ilk  two  imjportanteireiimstanfies  there  is  a  wide  diffwr- 
cnce  between  ekven^  as  it  exists  in  Nordi  America^ 
and  In  the  West  Indues.  In  tlwfbmier,  theninnber 
of  slaves  no  where  c<|uals  that  of  the  free  inhabitants, 
except  in  South  Carolina,  where  there  is  a  trifling 
excess  of  tht-  tbrnuT, — and  in  the  States  where 
slavery  exiais,  taken  altogether  (excluding  thoiie 
northward  of  Kentucky  and  Delaware),  the  blacks 
form  only  onctbird  of  the  population.  But  in 
the  West  India  Idand^i^  the  bwcka  are  ten,  or 
seoietimes  twenty  times  more  numerous  than  the 
whites.*  In*the  second  place,  it  is  well  known  that  tlie 
slaves  in  the  West  Indies  (oniinnnlly  decrease,  and 
woiild  speedily  die  out,  unless  kept  up  by  new  int* 
poitstieoa;  bu^  hi  the  United  States,  di^ dontale 


their  nuinbrrs  in  2,9'  years,  without  any  importation  V.t,1\^ 
Whaterer.    It  may  be  sii  tly  said,  that  the  superior 
iMmunity  of      Americans  in  the  treatment  of  tlw  '"'^•^ 
blacks  n  the  frentest  obelaele  to  that  sibalition  of 

hLivcry  wliicli  tticy  so  ardently  wIhIi  to  .iccompli-h, 
and  tliat,  were  their  sl  ives  worked  uiid  fed  like  tliose 
in  the  \\  i>st  ludii^,  tlic  raec  of  blacks,  instead  of 
multiplying  icnt'old  in  the  course  of  one  century, 
would  be  entirely  extinguished;  The  existence  of 
slavery  is*  bequest  from  Britain;  it  is  not  the  crime 
of  tke  Amerieane,  bat  their  nnffarlune.  It  is  an 
evil  which  they  deplore,  and  of  which  they  would  ' 
gladly  rid  themselves  if  they  knew  how.  The  difH- 
ciilty  '\^,  llow  to  dispose  of  tlie  slaves,  whom  many 
would  be  willing  tu  manumit.  The  plan  of  carry- 
ing them  back  to  a  colony  on  the  African  coast  seemii 
absolutely  chimerical ;  and  the  strong  dictinction  of 
colour,  with  the  rooted  prejudioea  of  the  whAoe> 
Sana  an  ioaiqierable  bir  to  each  an  amalgamstjen  of 
die  two  races  as  took  place  when  the  aerftof  Western 
I".iiro])e  were  iiu-orjiorated  with  the  freemen  in  the  fif- 
teenth and  sixtcentii  ccnturie*.  Time  alone  promises 
ri  Certain  alli-v  intioi)  of  tlie  evil,  though  not  an  abso- 
lute cure,  if  we  separate  the  white  and  black  races, 
the  former  double  their  numben  in  years,  and 
the  latter  in  2\)i\,  a  diflcteoee  apMrently  trifling, 
bat  which  produces  iraportsnt  resnlts,  if  we  reckon 
forwards.  ."^n])[)osii<;;  the  ratio  of  incrc.i-e  to  re- 
main stendj  ,  in  lis  ytar«  the  ,«lavcs  wil!  Iiave  mnl- 
tiplic-d  to  11)  times  und  tlie  wiiitiv-i  to  [VI  tuui  s  liielr 

t)resent  iiutiibers.  Ami  in  tiiis  period,  ttie  re- 
ative  proportions  of  the  two  races  would  be  so 
changed,  tluit  the  slaTCS,  who  form  at  present  j{  of 
the  population,  weald  then  form  only  j*^  or  ,'jth.  It 
we  add  the  free  blacks,  indeed,  the  incre;t^e  is  more 
rapid  than  here  ossunu  d,  but  we  throw  these  out  as 
u  compensation  for  the  mulatto  or  mixed  race,  who 
arc  Uie  progeny,  not  of  bbcks  alone,  but  6f  blacks 
and  whites,  and  a  large  )>art  of  whom  must  n]ti'> 
mately  melt  into  the  mass  of  the  white  mmlation. 

In  France  and  England,  and  probably  m  Europe  <^ 
«t  bir-je,  the  females  exceed  the  males  h\  •:.  i  r  :>  per 
cent. :,  but,  in  the  United  States  generally,  tlu  males 
exeeeii  the  ft  niales  by  nearly  +  per  cent.     In  the 
newest  States,  tiie  excess  ia  as  high  as  19 per  cent. 
(S.  ybert,  p.  42.)    The  difierencc  ia  still  more  strft- 
in^  in  what  relates  to  tigi*.    In  the  United  States, 
chddren  form  a  modi  greater,  and  aged  persons  s 
moch  amaller,  neportion  of  the  population  than  in 
Europe.     In  Sweden,  according  to  ^Vargenlin  * 
I'ahti  s.  the  persons  under  the  age  of  16  form  S6  per 
cent,  of  tlie  {wpulation  ,  in  britain,  according  to  the 
last  census,  10,  nnti  in  the  United  States  50 per  cent. 
'i  he  persons  a^;ed  above  45  form  22  per  cent,  of  the 
whole  pqpulatum  in  Sweden,  18  percent,  in  Britain, 
end  12  per  eeiO.  in  the  United  States.   This  peculi- 
arity artses  from  the  rapidly  progressive  state  of  the 
population.    5^ince  tfie  inhabitants  of  die  L  nltetl 
Stateii  quadruple  il»eir  nund)erH  ni  50  y^u,  a  p«r. 
son  born  half  a  century  ago  belongs  by  his  birth  to 
a  society  of  two  millions  and  a  hsif  of  penons^  bet 
now  Uvct  in  a  eode^  «r  tan  nilUenai  whidi  wiUflir- 
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Dil>i<   ni»h  four  tlmeft  m  many  old  men  to  •  fbture  and 

ecpiidistant  period.    The  annual  amount  of  immiffni- 
tion  (to  liurrmv  nt>  Amorican  woril)       vtry  varia- 
py,/^       ble,  atiii    in  eflict'i   linvi>  hn-ti   irrcatly  overrated. 

1  111-  wlinlo  iuuuIjlT  of  j).is>.ciigci >.  wlio  nrri\ fi|,  in 
ISI7,  at  the  ten  principal  porta,  was  ^^if-iM),  luclud- 
iiy  dtiieoa  and  persons  oO  bunueaa  who  did  nut 
mean  to  f«iii«n  in  tlw  oountij.  Id  1016.  it  waa 
eatimated  at  9(MX»:  m  1818  and  181ft  at  88,000 
not  more  than  one-half  of  whom,  vny  pnhm- 
Wy,  were  strangers  come  to  sottle.  In  1820,  the 
true  luunber  of  immii^runtx.  iitcDriHii^  to  the 
al  Calendar,  was  700i,  ot"  wl»om  5o42  were  males, 
coimsting  of  997  agricnltural  persons,  l  Uil  coiu- 
meicial,  liO"  manufacturers,  artisans,  &c.  Dr  Sej- 
lanrt  thbiica  the  average  number  of  foreignera  who 
eone  to  aattle  in  th*  United  Statea  doe*  not  eicacd 
$000  per  annum  t  bat  aaauming  it  to  bo  8000  or 
9000,  this  is  only  from  U,  ,\  of  the  whole  an- 
nual increment,  which  must  amount  to  i{90,0(X)  per- 
sons to  make  the  jiopiilation  (loiiblo  in  '21- ,1  years.* 

This  rapid  increai>e  does  Jiol  greaUy  atreet  the 
rate  of  the  annual  mortality,  which  u  proportion.d- 
ly  rather  greater  amon|^  the  persons  under  25  than 
V<n^»iity.  among  those  of  all  ages.  In  the  absence  of  proper 
dat4  for  oacertaiDing  the  annual  mortality  of  tho 
whole  countryi  or  of  any  mn^lc  slate,  W»  CM  only 
refer  to  a  sini?l  t:  '  The  average  number  of 
deaUis  in  Pluiaikipina,  for  tight  years  (1807  to 
1814),  was  found  to  be  about  of  the  contempo- 
raneous population,  (iieybert,  p.  50.)  lu  Birtaiug- 
bam,  in  the  ten  years  ending  181 1,  it  was  about  j'j, 
in  London  and  in  all  England,  including  the 
wney  and  navy,  «boat  ^  «r  A-  (  M  line's  A  nnuities, 
p.  *B0-)  Tbn  aingle  fiiet,  tbciefbfe>  ae.  £ur  aa  it 
goea,  bears  testimony  to  Ike  aafailir^  of  ibt 
and  to  the  cooifurtable  coadiUon  «f  dw  inll 
of  the  United  State* 
rfmu  The  active  pojMilutioti  in  the  United  States*  is  pro- 

portionally greitur,  and  the  idle  population  less 
in  any  other  country.  They  have  few  public  func- 
tionariea,  preachers,  or  annuitants,  and  a  veij  amall 
anny  and  navy.  According  to  a  table  wbich  wUl 
be  found  farther  on,  the  active  population  amounts 
to  27  per  cent,  of  the  whole,  or  a  jter  eeirt.  more  than 
the  number  of  in.ile^  above  the  age  of  16.  The 
proportions  employed  in  agriculture,  inanuiactorcs, 
and  afiflordinig  to  th«  canaoi  of  18S0 

woro/"" 

Agricultnre».i....»»«i»»..».»»««8S.7  pef  cenlt 

Mannfactttf«a»  .......18^  > 

 ,  8.8 

100. 

I  nomber  aaaignd  to  commerce  evidently 
dote  not  indodo  nmnamw,  or  jncliidci  enly  tfaoan 
who  resided  on  ihOTO  at  Ao  tinio  tlw  omaowM 

taken.  For  the  sake  of  cmiiparison,  we  give  the 
general  result  of  the  British  returns  for  1811,  re- 


STATES.  695 

mukmm,  hvwmt,  thafc  tho  two  daM^tloRs  are  ^^'^ 
noToHitnMidontlw  anw  pl>n,the  leooDd  head^j;^^ 
ill  jui  aiiMifliiiiMiiit  rniiTnapnnrttiy  tn  tha  arrtini  nnii      •  "*  ^ 
third  in  the  American.  • 

Agriculture  (by  families)  SS\  pttttKL 

Trade,  manufactures,  and  haodicralt 

<do.)  

Over  persons  (the  unproductive  data, 

military,  pUcoman,  ctogy,  te.)  90^ 

lOO 

The  situation  of  the  labourinj;  ola<!.ies  in  the  Unit-  w»ges  ami 
e<l  .Sutes  is  confessedly  far  superior  to  tltat  of  the  P»ap«™o- 
same  description  of  persons  in  any  other  part  of  the 
world.   Wages  art  to  high,  conpared  with  the  price 
of  provisions,  that  an  Ameiiean  labourer,  who  mould 
live  exactly  as  labourers  live  in  other  countries, 
might  alway-,  save  the  half  of  his  earnings.  The 
nv«  r  i^^"-  w.-i^^c*  of  a  labourer  were  estimated  at  7>'> 
cchU  a  day  by  Mr  Blodgct,  and  more  recently  at 
80  cenli  by  Mr  Nilcs,  wheat  being  1|  dollar  per 
bushcU  .(^*"^"*'  Introduction.)    In  soch  circum- 
rtancet,  a  very  nodente  di^gree  of  industry  saflleea 
to  ahioe  «  man  abova  want*  and  pauperism  can  only 
be  the  lot  oTtfaoae  who  an  dAilitatKl  by  old  age 
or  disra-c.    Accordingly,  it  is  a  proud  distinction 
for  North  -\merica,  that  this  moral  deformity,  ex- 
cept so  far  as  it  is  the  consequence  of  natural  and 
unavoitlable  misfortunes,  is  almost  unknown  within 
her  borders.    It  is  not  tlierc  as  in  the  old  countries 
of  £orope,  where  a  person,  who  is  able  to  provide 
conifbrtebly  for  his  own  wants,  has  still  his  feelings 
exposed  to  daOy  laceration  ftom  the  s^pht  of  multi- 
tudes of  miserable  beings,  who  exlubit  human  na- 
ture in  its  most  loath.Mimc  and  degraded  stale,  and 
whose  wn-tchednesK  it  is  beyond  his  power  to  re* 
lieve.    It  is  Rochcfoacault,  wc  think,  who  remarks, 
that  he  had  seen  only  one  beggar  in  the  United 
States.    Mendicity  does  exist,  but  except  in  the 
large  cities  where  foreigners  are  oftim  found  in  a 
state  of  totitoUon,  itraidy  obtredet  itself  on  the 
e\  e,  and  may  be  aiid  genenlly  to  be  as  rare  in  ^ 
country  as  it  Is  abnndant  every  where  else.   In  En- 
rope,  the  panpcrH  have  been  supposed,  on  a  rooA 
calrnlfition,  to  amount  to  one-twentieth  part  of  the 
population.     In  the  Ignited  States  they  wire  csti- 
mated  by  Mr  Niles,  sonse  years  afro,  at  one  person 
in  250  on  the  Atlantic  coast,  and  one  in  ^jO  in  the 
interior.    But.  in  times  of  great  public  calamity,  the 
proportion  ie  wnch  higher.    In  the  New  England 
States,  and  in  some  of  the  others,  tbongh  not  the 
whole,  each  pariah  is  obliged  to  provide  far  mp- 
port  of  iu  own  poor,  according  to  the  humane  Spirit  * 
of  the  English  law«.  (Morse,  Vol.  I.  293.  Wards*. 
pas  ti  111.) 

The  North  American  Union  comprehends  at  pre-s<a«*- 
MUfclweHM^ear distinct  States,  each  governed  by  iU 
own  ean^MiBn  $  tkne  tarritariea,  hi  which  civil 
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ikree  other  territories,  which  are  jet  unoccupied  by 
a  civilised  population.  To  thoa  w*  must  add  the 
tUftrii*  of  Colombui*  cooifVMiiif  a  space  of  too  toUm 
aqtuore  round  Waabington,  wbicb  ia  placed  uuBa  tho 
"    "  of  tint  1 


ndiwiroMitlioritjri 


Foderal 


The  following  Table  gives  a  view  of  the  extent,  t'm 
population,  and  repreMntadon  of  e«dl  State,  and  of 
the  proportion  of  iu  inhahtlonti  ODgigcd  rapective- 
ly  in  agriculture,  mannliutlirc^  apd  < 
enrdiDg  to  tho  eaiMo  of  lasOi 


ud  TextHotm, 


Square  M5k«. 


States. 

Maine  

New  MMopthirci  „, 
Vermont,  

Mauachusettr,  

Rhode  Island,   

Coniifcticut,. ,,„,.. 

New  York,   

New  Jeraey,  

Delsvuv, ...... 

Maryland,  

Virginb,   

North  Carolina, 
South  Cwolioaf 
Georgia, 


Miariaiippi,   

Louisiana,  

IViinensee,  

K<.'tuuclcy»...  

Ohio, .....  M>........ 

Indiana, ............. 

IlUnoia.  

Mbaoari,  

TKRRITOSJBa. 

Michigan,  

Arkanaat,  

Florida,  


North-west  Territory, 
Misaouri  Territory, 
'  lia  Territory, ,. 


Di«ri6i«rColiialiia, 
Totals, 


52,000 

10,800 

7,R00 
l.:i6() 
4,670 
46^00 
6,900 

ajQ6o 

10,800 
G4,(XX> 
i".,8U() 
SO.OSO 
58,200 
£0^800 
45,350 
48.000 
41.S00 

sy.ooo 

38,500 
96^60 

sv.ooo 

60,300 

33,7^ 
1S1,000 

144,000 
930,000 

100 


Population. 


«,S64,400 


298,3.15 
244,161 
985,764 

27^,248 
1,-612,8^ 
277.575 
l<04e,458 
78,749 
407,350 
1.065,366 
(i33,829 
502,741 
340,989 
137,901 
75,448 
153,107 

.Vj4,317 
581,434 
147,178 

55,211 
66,&BU 

8,896 


Agnculture. 


55,041 
52,884 
50,951 
68,460 
18,559 
50,518 
847,648 
40,811 
140,801 
13,259 
79,135 
876,422 
174,196 
166,707 
101,185 
80,642 
88,033 
5^,941 
10l,()!9 
133, Hil 

110,991 
61,915 
18,395 
14,847 

1.468 


Matiufaniim. 


8M 


9.638.226  2,17(>,646 


7.648 
8,699 
8,484 
33,4  G6 
6,091 
17,541 
60,0.'J8 
15,941 
60,215 
8,881 
18,640 
S2.3S6 
11,844 
6.747 
3,557 
1,418 
650 
COtI 
7,h60 
11,773 
18,956 

sjm 

1,007 
1.958 

196 
179 


Coffiincfcc* 


8,1  M 


849,506 


4.297 
1,068 
776 

13,801 
1,162 
3,581 
9.118 

.  1,830 
7fi»9 

'  MS 
4,771 
4,509 

2,684 

8,139 
458 
8iM 

6,851 
888 
1,617 
1,495 
429 
888 
495 

99% 
79 


518 


79,493 


PopuUtioo 
ia  Md) 


c 

J 


9i 
86 
S3 

h7 
Gl 
59 
30 
40 
84 
S5 
58 
17 
15 
17 
6 

n 

IS 

3 

10 

ui 

15 
4 
1 
1 
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7 
6 
5 

18 
8 
6 

34 
6 

26 
I 
9 

8S 

IS 

9 

,* 
I 

8 
I 

3 

y 

13 
14 
S 
1 
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The  thirteen  original  States  which  concurred  in 
the  declaration  of  independence  on  tlie  4lh  July 
1778*  ««re  New  Hampifaim,  MaMachiiaeMa,  Bhode 
Ittand,  OonMCtiottt,  New  York,  New  Jeney,  ffmo*. 

sylvania,  Delaware,  Maryland,  Virginia,  North  Caro- 
lina, South  Carolina.  Georgia.  Vermont  was  then 
an  appcndape  to  Ne»  York,  and  MainL-  to  Ma^sa- 
diuietts.  The  extent  of  the  several  8iat«s  i»  very 
unequal.  Rhode  Island  ami  Delaware  are  specks  in 
tile  map,  rather  mialler  than  DetoMbin  or  Penb- 
•hire.  ^ew  York,  Pennqrlvaoia,  and  the  New  Statee 
generalh',  are  each  larger  than  Ireland  or  Scotland; 
while  Vir^-iniii,  (jeurgiQ,  Missouri,  and  Illinois,  s«ve« 
rally  exceeJ  Kiii,'land  in  extent.  The  density  ui  the 
population  varies  from  oae  pertoa  ger  square  mile  to 


67.  It  diminishes  pretty  regularly  In  every  direc* 
tion  as  we  recede  from  Massachusetts,  end  in  that 
State,  where  it  is  greatest,  it  raiber  exceeds  that  of 
Spain,  or  Poland,  or  Eorope,  taken  altogether.  The 
mean  density  for  all  the  SttUet  east  of  the  Mistisstp. 
pi,  and  including  Louisiana,  is  13  persons  to  (be 
cqiiHre  mile,  wbich  iHher  wceeda  that  «f  S—iiw 
and  Norway. 

Some  writers,  who  derive  their  political  ideas  from 
the  old  iaMitatioas  of  £orope,  disapprove  strongly  of 
the  division  Into  states,  with  dtstinet  local  govern* 
ments.  Dut  ttii«  orratijicment,  though  originally  the 
effect  of  accident.,  i»  admirably  adapted  ta  the  cir- 
cumstances of  the  cnuutry,  and  dc^ervea  to  rank  as 

an  ifflprov«Bep(  io  the  sfi^ce  of  iegislatioa.   it  ia 
10 
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VokcA    the  only  lystera  by  wliitli  the  f^tt  advantaget  of 
But'.-.     iiiT.iin  (  I  liil  be  combintd,  in  such  a  gigantic  empire, 
with  a  due  atteoUoD  to  the  separate  interc»ta  of  all  the 
parti.   The  Maial  compact,  by  preaerving  peacit 
«nd  flrimdabip  HMMg  itatM  thai  ivmikt  otherwiae  fa« 
litali  And  —aMlMi,  aKwnpia  ihea  tram  the  teourgv 
of  frequent  wart,  give*  unbounded  freedom  to  ilicir 
internal  trade,  and,  while  It  enable*  them  to  di«pcn<e 
with  that  sort  of  strong  government  which  is  scarci  ly 
compatible  with  liberty,  it  gifca  them  an  aggregate 
Strength,  which  tccures  tliem  against  external  attacks. 
Ob  the  other  liond,  cMh  Mparate  diatriet,  acting  bj 
ita  own  legialaturet  ia  taveatad  villi  the  entire  regular 
don  flf  iu  local  concerMb  wMefa  cma  never  be  entrmu 
ed  to  otheie  wittioattheeertunt^ofmitmanagenient. 
No  single  le^Milative  body,  even  were  its  sessious  per- 
pelual,  cuuld  properly  conduct  the  local  business  of 
tuch  an  empire  as  that  now  forming  in  North  Ame- 
rica.   In  our  own  iWliaoient,  it  h  notorious,  that, 
from  the  multiplicity  of  business  tran*  i     I,  the  ge- 
aenl  atyle  of  legislation  ia  most  ifanreal/,  and  bills  of 
itt  kindte,  but  espeefadly  heal  billa,  are  often  groasly 
aimnn^ed.  How  greet  an  impediment  u  it  felt  to 
be  to  the  redreai  of  grievances,  or  the  promotion  of 
Jrnproveni  j; ,t-.  in  the  remote  parts  ot"  Scotland  aikl 
Ireland,  tlin'.  .v  unesses,  parties,  and  sjfents,  must  be 
carried  fi>.  t  r  se  ven  hundred  miles  ut  a  vast  cxpence, 
and  that,  when  at  llie  seat  of  legiilntion,  their  succeu 
moat  greatly  depend  on  the  votes  of  persons  who  el* 
Idler  iinderataad  their  business  imperfectly  or  net  at 
ell,  end  who  are  only  prevailed  upon  to  bealov  • 
slight  attention  upon  it  by  private  solicitation.  The 
division  into  states  supplies  the  only  remedy  to  this 
great  evil.     It  encourages  local  improvements  by 
uniting  those  whose  situaiion  gives  theai  a  communi- 
ty of  interest  as  to  certain  objects.    It  tetsens  cor- 
niptton  in  the  general  government,  by  i ubdividiog 
petremige.   In  times  of  public  frcnssy,  it  multiplies 
Ite  aeenfitlea  againat  the  pcnecution  of  indindne]a« 
becnaae  auch  persons  will  always  find  proteeten  m 
some  ore  of  the  H&xc.  governments.    It  has,  indeed, 
one  diiadvantnge  ;  the  »tatu  legislatures  may  become 
the  strong-holds  of  (action,  as  excmpiifie  i  in  Mn^^a- 
chusetts  during  the  last  war.    iiut,  as  the  number  of 
SlaMa  increases,  the  weight  of  each  in  the  eoofede* 
reey,  and  ita  power  to  disturb  the  lUiioB  iadioiniah* 
cd.  Even  not  of  tbb  danger  a  iceuiiliy  erbeaegunat 
another.  The  ex»tenoe  er  Um  aepaiMe  si  a  t  r  -  o  vem- 
tnents  forms  a  strong  barrier  againat  dc^ip  it m,  be- 
'         f  i  -   it  creates  SO  many  distinct  centres  of  power, 
troiu  which  resistance  might  be  made,  if  a  niiiiiary 
tyrant  should  maiter  the  ucacral  (government,  as 
Cromwell  mastered  that  of  England,  and  Bonaparte 
that  of  France.    Some  inconvenience,  no  doubt, 
irisea  from  the  imavoiddile  diversity  of  lawa  in  sueb 
•n  aggregation  ef  vapobliea;lNittbe  evO  ia  not  naoh 
felt  or  complained  of  practically,  and  it  is  the  neces- 
sary concomitant  of  a  union  producing  boundless  ad- 
vantages.   An  iron  despot i-m  ii:ay  subject  all  its 
slaves  to  the  Mine  laws  without  regard  to  the  dis- 


tinctions of  climate,  character,  or  situation  ;  but  free* 
men  will  not  associate  voluntarily  on  such  a  principle. 
Liberty  consists,  not  in  being  governed  by  the  laws 
that  are  absolutely  best,  but  by  those  which  are 
daemed  beat  bv  the  people  who  obey  then.  No 
wbe  and  libeni  stalaaman  will  hold  it  neeeaHwy  that 
the  fishermen  of  Massachusetts,  the  husbandmen  of 
Pennsylvania,  and  the  sugar  planters  of  Louisiana, 
should  live  under  one  perfectly  uniform  system  of  ju- 
risprudence. Such  a  uniformity  could  not  be  en- 
forced without  rending  asunder  the  union.  And  let 
it  be  reooUected,  that  the  diversity  of  laws,  socil  aa 
it  exbta,  b  much  less  than  it  would  be  if  the  fedeid 
«OB>paci  were  diMoifad»  nod  the  setend  Btaies  en- 
tirely independent.   In  thort,  if  ft  ia  peasible  by  any 

device  to  reroii(  i!<  frrr  lom  with  extensive  empire; 
to  unite  all  the  pmu  ot  a  vast  continent  together  in 
the  bonds  of  peace  and  comuiercial  intercourse;  and 
yet  not  to  trench  materially  on  the  natural  rights  of 
each  part,  or  the  free  use  of  iu  natural  powers  and 
advanuges ;  it  mnat  be  by  a  federative  system  similar 
in  iu  essential  chanuitanto  that  of  the  United  Statee. 
The  experuaeai  ii  fey  ftr  die  Mat  interesting  that 
hat  eter  bem  made  fn  the  adenee  of  legislation,  and 
the  steadiness  ^nil  Mjrcess  with  which  it  ha^  hitherto 
proceeded  openb  up  the  most  encouraging  prospecU 
as  to  the  future  destiny  of  mankind. 

The  federal  govern raent,  of  which  we  i>liuU  speaic 
afterwards,  poewsses  merely  those  specific  powers 
which  are  eeated  in  it  by  the  Comthntioa.  Alt 
etber  fiewera  and  righu  remain  with  the  ttate  go- 
vernments, in  whom  the  sovereignty  essentially  re« 
sides.  The  territory  of  each  state  is  not  the  terri- 
tory of  the  Un'nn^  hut  uf  tluu  particular  State.  The 
people  and  militia  are  the  people  and  militia  of  the 
several  Sutes,  not  of  the  I'niun.  Lauds  are  held  un- 
der the  laws  of  the  States ;  descenu,  contracUj  and 
all  the  concerns  of  private  property,  the  adnolaiatni* 
lion  of  juadcc^  and  Ibe  whole  eriaunal  onde«  tscept 
fai  tlte  case  of  breachea  of  the  laws  of  the  IMeral 
body,  are  repn'  iti  il  by  stale  laws.*  All  the  twenty-  State Coo- 
four  States  hivi;  v,  riiten  constitutions,  formed  subsc- 
([uently  to  the  Revolution,  except  Rhode  Island,"  liieh 
)s  still  governed  by  tbe  charter  granted  by  Chariea 
IL  in  166S.  Tliese  constitutions  are  purely  repub- 
lican, though  tbe  right  of  suffirage  (for  the  term 
Jnnchite  is  inapplienble  and  odious  where  voting  is  a 
geatrai  right,  not  a  snedal  privilege)  ia  leatiieled  ia 
one  or  two  States,  and  unequally  divided  in  one  or  two 
others.  Iti  evf  r\  onr  nT  rlu;  .States  the  legislatutL  con- 
sists of  two  ciiaiulit  fa,  biiih  chosen  by  direct  pi>j)ul*i 
election,  except  in  Marylaii  I,  iiinjre  the  senntors  are 
chosen  by  deh^atea.  In  ainctecn  i>tates  out  oi'  tbe 
twenty-four,  tike  npresentatives  (or  membcfs  of  ife* 
Loater  Hotiaek  aeeofdios  to  our  pbmaaology)  are 
elaend  OHnallf ,  and  in  Svo  trteooiailj,  vis.  in  Sooth 
Carolina,  Toonesseo,  I^ouisiana,  Illinctis,  and  Mis- 
souri. Tbe  period  of  service  in  the  senates  (or  U|V 
per  Houses)  vanes  from  one  to  four  yeaf*»  e»cept 
in  Maryiaiul,  where  it  ia  five :  in  sonie  coses  one-(bicd 
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Strtet.    rencncil  every  year:  in  oihcr»,  one-half  every  twro 
V       yearr.    In  sorac  of  the  States  the  right  of  sulfrage 
was  lornierly  limited  t«  freeholder*  or  corporaiioa«, 
but  by  Bmenciments  in  mott  of  the  old  constitutions, 
these  odious  end  really  impolitic  restrictions  have 
.  been  abolished  ;  and  the  rl^ht  of  sufFiAge,  ihuugti 
variously  defined  in  the  different  States,  is  sub- 
•dmtiiilly  naivaaal  iii  lh«m  all*  cxoapt  in  New 
Jmey  md  Virgin.    In  then  two  StMoi,  Uie 
possession  of  a  ^:uall  nmount  of  property  rtill-con* 
Btitutes  the  ci.izeu's  title  to  rote.    In  many  of  the 
States  there  are  certain  qualifications  |)rc>>ci  ibcct  for 
the  penoDS  elected.    A  senator  must,  in  ^emr^I,  be 
g  fttdioldcr,  and  not  under  30  years  ot  age  ;  a  re- 
prwicntatiTO  not  under  iS.   The  govciaort  net,  in 
tome  MMf  with,  in  otbon  withottt  n  oomcil,  and 
hold  their  offices,  mmm  for  om  ym,  tone  for  two, 
fome  Amt  three,  but  none  fbr  mm  tlinn  lour  years. 
In  all  the  con»titutions  recently  framed  an  express 
provision  is  introduced  Ibr  adopting  amendments. 
The  rule  generally  is,  that  if  any  alteration  is  judged 
necestary  and  approved  of  hy  two  successive  legis- 
latvraa^  »  may  then  be  aubmittod  to  the  people,  who 
appoint  a  apeeial  eoRvention  to  deeide  upon  it.  In 
■ome  oaiet  it  it  provided  dmt  a  convention  shall  U'Cet 
periodically  to  revise  the  ocoatitution.  Tbe  emitting 
legislature  is  always  considered  as  exercising  a  triist, 
in  the  terms  ot  wliich  ii  has  n  i  power  to  iiiak'-  tl  " 
smallcu  change.     Uy  this  j)riiiciple,  lefjisluuou  it. 
founded  on  a  clear  and  rational  ba^is.    It  give»  ota- 
bility  to  institutions  that  might  otherwiM  be  tlie 
fbot>ball  of  domineering  factions ;  it  checks  the 
growth  of  aidater  intereau,  and*  while  it  afforda  » 
•aft  and  ta»y  remedy  for  grievaooea,  it  ia  ao  ftc  firom 
bfi;iL;  :in  inlet  tn  r.i-'i  innovation*,  that  it  is  the  best 
guarantee  against  ihcm  .  OS  tlie  liiBlory  of  the  United 
States  demonstrates.    To  sufter  those  n  lio  exercise 
the  supreme  power  of  a  country  to  cliange  nt  plea- 
sure the  conditions  by  which  llicy  hold  it,  is  ecjually 
as  abwvd  as  to  suffer  the  judge  to  make  the  law*  ha 
adniniiim,  or  the  s^ward  to  6x  the  lema  of  th« 
engagement  which  invilta  him  with  the  maiMlfWMWt 
of  an  esuie.   Under  aneh  a  ^stem,  the  MetNTO  «»• 
avoidably  becomcK  c  (  i  c  ulator,  the  jiulgc  a  tyrant, 
and  the  legislature  a  junta  ot  conspirators  against  the 
public  weal. 

AgiicultuTc  The  agriculture  of  liie  United  Slates  varies  ac- 
cording to  tbe  climate,  aoil,  and  situation,  of  the  seve- 
lal  diviaions  of  the  oouatfjr  t  bv^  taiiM  altogether,  it 
diflbie  materially  from  that  of  Bmtkt,  In  tbe  nature 
of  the  productions  cultivated,  in  the  condition  of 
those  who  arc  engaged  in  it,  and  in  the  general  pruH 
cipk's  by  wliich  it  is  conducted.  Besides  our  staple 
productions,  wheat,  barley,  oats,  pease,  beans, .tur- 
nips, and  potatoes,  the  soil  of  the  United  Scutes  yields^ 
rice,  Indian  corn,  indigo,  cotton,  sugar,  tobacco,  tbe 
vine ;  and  Florida  will  probobly  add  to  these  the 
oiivB  and  th«  banana,  which  scarcalj  anecocd  in  the 
odier  ftatea.  'The  staple  produce  ef  New  Engtartd 
is  Indian  corn;  that  of  the  middle  States,  wheat  and 
tobacco;  that  of  the  soulliern,  cotton,  rice,  and,  to  a 
limited  extent,  sugar.  Dr  Morse  indicates  the  pro- 
pottional  quaatitj  of  each  species  of  prodace  raised. 
If  MOdif  tim  ia  tbeiUhm^[«idiWtth»|CfiiMlbe- 
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iBf  filst:  la  Vtm  Kngland,  ladiw  con,  grass,  rye,  I'niai 
oatl»  flax,  wheats  buclc*wheat,  bariey,  and  hemp  ;  i>i  i^tn^ 
the  middle  States,  wheat,  Indian  corn,  tobacco,  gra.-;?, 
oats,  luL-k-wIicat,  flax,  hurley,  potatoes,  spelt*,  rye; 
in  tlic  southern  .St.ilit,  culiDn,  wlit-it,  tobacco,  Ic- 
diuii  corn,  nee,  indigo  (loriutr!)  ),  barley,  and  hemp. 
The  weiiert)  flutes,  aluug  lijt  Ohio,  corresppnd  in 
their  productions  to  the  middle  Slates,  on  the  Al> 
lantic.  Good  aoila.  cajrelulijr  cuUivatcdt  in  tha  Unifc* 
cd  Sutea,  yield  loo  btubeic  of  ludiaa  cent,  or  fiO'of 
wheat  /icr  acre.  But  the  average  produce  of  the  cul- 
tivated Und  in  Ohio  and  Kentucky,  di»tricia  not  in> 
fell  If  in  soil  to  any  in  Lhe  L'i)ii>n,  is  cetiniated  as  fol- 
lows :  maize  40  busheU  per  acre,  whiat  -22,  rye  'i6,  ' 
oau  35,  barley  30,  tobacco  la  to  IJ  cwi.,  cotton  5 
to  7  cwt.  in  tbe  wed,  or  ixom  160  to  200  poonda 
cleaned.  (Jamei^  VoL  IIL  p.  109.)  An  acre  aowa 
in  rice  yieUa  firem  ifuo  t«  IMO  pondi  ott  what  are 
called  tide  lands,  and  from  600  to  ISOO  on  inland 
plantations.  An  acre  planted  in  cano*  yields  about 
1000  or  12U<)  pouiidj  ol'  sugar,  « ilii  an  equal  quan- 
tity of  molasses.  The  ntcesbily  oi  renewing  the  canes 
annually  by  planting,  iu  cuissequcuce  of  tbe  winter's 
frost,  renders  the  cultivation  less  advantageoiH  than 
i%  the  West  Indies.  In  1SI7,  however,  it  wai  tA 
cidated  that  20)000,000 of  pounds  of  sugar  wera  made 
in  Louisiana  alona^  which  was  estimated  to  be  about 
f  of  the  whole  annual  consumption  of  the  United 
Jitales.  (Warden,  II.  p.  iS3,  5  U  .  Morst-,  I.  p.  666.) 

The  rural  population  ol  the  United  states  presents 
an  extraordinary  contrast  in  its  constituent  parts  to 
thatofeverycountry  in  Europe.  The  class  of  extensive 
proprietors  living  on  their  rents,  and  the  class  of  pea- 
afkttu  living  iMMrely  by  their  labour,  ara  almost  aqnal> 
Ij  miltnown.  The  great  bulk  of  the  infadiltaata  coa* 
aisU  of  furnitrs,  who  arc  the  o«  ncrs  of  the  lands  they 
occupy,  and  the  greater  ptopoilion  of  whom  work 
with  their  own  hands.  "  The  ouoiht  r  of  those  who 
are  mere  labourers,"  says  Dwight,  "  i$  aimost  oo- 
t''>'<gi  ..except  in  a  fbw  populous  towns,  and  almost 
all  these  are  cpllcctcd  from  the  shifUaaa,  tbe  idle,and 
dia  vicioua.  A  great  part  of  ihem  are  fbre^nan. 
Every  young  nan  hired  to  werk  upon  a  farm  aints 
iteadily  to  acquire  a  farm  for  him»elf,  and  hardly 
once  tails  of  the  acquisition."  (Dwi>;hl*s  Travelt, 
Vol.  IV.  p.  ;)35.)  Kxcept  in  some  few  spots  near 
large  town*,  tliere  it.  tearcely  any  la:ui  rented.  The 
prico  ia  geneiaiiy  so  low,  that  a  emaii  addition  to  tJie 
turn  necessary  for  stocking  a  farm  suBicca  to  pur-  , 
chase  it :  and  aviyt  where  the  valqa  ii  higher,  an  in- 
dividual who  hat  money  enough  to  atock  n  lam 
farm  will  prefer  buying  one  of  half  the  size.  Of  tbe 
State  of  New  York,  only  one-fifth,  and  of  the  whole 
inhabited  country  ea>t  of  tlie  Missiasippi  (exduiling 
Michigan  and  1  londa),  only  about  one-unth  part  is 
yet  cleared  and  cultivated.  Of  course,  the  best  aoib 
are  first  used,  and,  till  population  tbickms  and  pni* 
doe*  rises,  soils  of  the  second  and  third  quality  will 
not  repay  the  expanoa  of  oidture ;  and  as  a  iifinramij 
consequence,  those  of  tbe  first  quality  yieU  no  rent. 
Tlie  farms  (n  i  ij  ic  l  'jy  the  owners  are  teldom  large, 
because,  wheri.:  i^^i^ca  are  high,  agriculture  canuot  be 
advantageously  conducted  on  an  extensive  scale;  and 
the  large  property  in  hmd  oeoeaiaBaUy  acouirtd  by 
an  individual  ia  aoon  broken  op  by  dmm  ava^ 
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his  children.  Tims  situated,  the  riiral  populatinn 
certainly  enjoj  a  greater  share  of  happiness  in  the 
United  StalCt  than  in  any  other  country  in  the  world. 
Tiny  m  exemipted  (hm  the  fluctuAtiona  incident  to 
the  oemmereid  end  raenafectariof  claMet ;  they  fe«1 
none  of  the  evils  of  dependence,  and  arc  fnt  above 
want ;  «-ithout  possessing  that  wcahh  which  cnf^cn- 
ders  idleness  and  vanity,  and  often  bcconu's  a  snare 
to  iu  possessor,  i  hey  have  the  means  ol  sc-tiling 
their  families  well,  without  making  great  sacrifices  ; 
ttaej  live  in  the  enjoyment  of  all  the  •nbstenliel  com* 
forts  ef  life,  and  can  look  fonrafd  to  old  egewith  leae 
anxtety  and  apprahemioa  then  aoj  cloM  of  nteo  hi 
any  other  counlrv. 

The  system  of  a^'ficulture  is  ncccs?arilv  le^s  per- 
fect it!  ilic  United  Sfutes  than  in  Britiiin.  Where 
prime  joD*  can  be  Imd  for  almost  nothing,  where  the 
price  of  labour  is  high,  end  thet  of  produce  low,  the 
elaborate  and  costly  model  of  cultivation  adopted  in 
Britain  ceeoot  be  edrantageoosly  epplicd.  Some 
EngHah  ftmeie,  who  have  gone  oat  to  Americe  with 
eo  impression  that  large  gains  might  be  made  by  in* 
troducing  oor  improved  system  of  hu*lvandry,  have 
found  themselves  disappointed.  .Spmelhinf,' tiie  Ame- 
ricana may  learn  from  us ;  hut,  till  t!io  omntry  is 
Biore  deneely  peopled,  it  «ill  be  more  profitable  to 

«ahivete  *  lerge  eiufece  rudely  than  «  ameU  ooe  le« 
boriotttly.  In  the  middle  end  eeMero  State*,  boww 

ever,  where  produce  brings  a  con.'~idcrable  price, 
farming  is  carried  on  with  care  and  skill.  In  Penn- 
sylvania, H-liieli  lii'lds  the  first  rank  as  an  agricultural 
State,  in  New  York,  Massachusetts,  Connecticut,  and 
Jersey,  agricultural  societies  exist,  and  muehettentioo 
i»  paid  to  the  cuitivetion  of  the  iodigenoiia  graaaee 
and  CO  the  oae  of  montvea.  Greiiog  le  well  under- 
stood in  New  England,  where  it  is  considered  ih.v 
most  profitable  species  of  farming.  Much  cure  hiin 
been  bestowed  on  the  breeding  of  sheep,  and  .Meri- 
nos arc  auw  sprtfad  over  all  the  northern,  middle,  und 
western  States. 

Mutchins  rcciconed  that  |}tha  of  the  lend  east  of 
the  Mississippi  w«»  cofcred  with  e  itrong  fertile  aoiL 
The  temainin^  -fs*^  occupied  by  lakes  and 

rivers,  or  consisted  of  land  too  poor  or  too  steep  for 

cultivation.  In  ISll,  Mr  Ijloii;;!  t  c.'-'immc.l  thcland 
under  "  ac[u:il  iniiirovmu'ru"  to  be  1  (t,y50,<XK>  acres, 
or  '>]  acres  for  euLli  inhubitaiit,  a  ])rDportion  which 
is  found  to  be  near  ihc  irudi.  Jn  J79S,  when  a  cen- 
sus was  taken  for  the  imposition  of  a  tax,  the  qiHUW 
tity  of  land  valued  and  taxed  in  sixteen  Statei  was 
ooe  hundred  and  shcty-three  million*  of  acres  out  of 
three  hundred  and  ei^^bt  millions,  the  estimated  va- 
lue of  which  yvtu  tour  hundred  and  seventy-nine  ntti- 
Mcm  of  d 'liars.  The  value  per  acre  varied  widely. 
In  Connecticut  it  was  fifteen  dollars  per  acre,  in 
Beonsylv  inia  MX,  in  Georgia  three  fourths;  but  the 
•eeiage  for  the  whole  w«»  ebout  three  dollan.  The 
Value  of  the  hontet  mm  eatbneted  at «  hundred  mid 
forty  millions  of  dollars,  or  two-sevetitlis  of  that  of 
theland.  When  nuw  returns  wltc  procured  in  1814, 
the  value  of  lands  and  house?  conjointly  had  ri^en 
from  aix  hundred  and  twenty  to  one  thousand  six 
hundred  and  thirty  millions  of  dollars.  From  these 
two  documente,  which  afford  n  curious  view  of  the 
elate  and  gtowdi  of  property  in  the  lepnblic,  we  I 


that,  in  the  sixteen  State;  organized,  in  1798,  rather  IMnl 
more  than  one-half  of  the  surface  was  the  property 
of  individuals.    In  the  old  States,  such  as  Masaa* ' 


chnsetu  and  Connecticat,  the  appropriated  lend  ( 
bneed  aeitrly  the  whole'  lorAcet  fn  New  Yorii,  k 
embraced  about  fourwaevenths,  in  Georgia  one-third. 
The  number  of  acres  appropriated  for  each  individual 

of  the  populati^iii  vv.is  about  tliirly,  of  which  five  and 
one-half  or  six  acres  were  cleared  or  "impnivcd."  The 
ettimnted  value  of  the  houses  and  land^  ^  t  the 
rate  of  125  dollars  far  each  iodifidoal  of  the  contem< 
poraneous  population  in  1798,  but  bed  risen  to  MO 
dollars  in  1814.  80|^)0ilng  every  other  ipeeiee  of 
property  to  hete  grown  as  rapidly,  the  rate  of  io- 
crease  would  be  about  C>]  percent,  ver  annum,  and 
the  capital  of  the  country  mmt  double  itself  in  11| 
years,  or  it  increases  twice  as  rafiidly  as  the  popula< 
tion.  With  a  stationary  population,  the  rate  of  in- 
crease would  he  ^  4  2'"'  cent.,  and  the  period  of 
doidriing  13^  yean.  We  fanve  no  similar  data  for 
other  countriee  to  found  a  eomperiicn  on,  but  we  are 
certain  that  ^uch  a  veloci^  of  accamvlalioD  ii  on- 

known  anywhere  ehe. 

The  value  of  house.',  lands,  atni  s/arrs,  in  1SI4, 
was,  accurdiog  to  the  returns,  190^  miiiions  of  dol- 
lars.   If  we  add  one-eighth  for  omissions  and  under 
estimates,  and  for  Louiaiww,  which  sraa  not  inchid< 
ed,  witK  50  milliona  for  atate  lenda,  and  t#o-tbirib 
nddttional  for  all  other  species  of  property  (this  be- 
ing nearly  the  proportion  in  Colquhoun's  estimate 
for  Britain);  namely,  agricultural  t  ik.  manufactur- 
ed goods  on  hand  or  in  progress,  slnps,  harbours, 
canals,  roads, public  buildings,  &'c. — the  ivliolc  will  be 
96BO  mUliena  of  dolian,  equal  to  780  nilliooe  Ster- 
Ihig,  or  aboat        fbr  each  htdMdoal  of  the  con- 
temperaneous  population.   Colquhoun's  estimate  for 
Britain  was  8700  miiiions  Sterling,  or  L.150  for  each 
inhabitant.    This  gross  amount,  increasing  at  the 
rate  ot  6  per  cent,  would  become  1400  millions  ister- 
ling  in  16^4,  and  the  annual  increment,  or  the  value 
added  to  the  national  capital  efcir  jcar,  ihonld  be 
about  80-millione  Steriing.  The  iriiela  annual  pro- 
duce of  the  national  industry,  whiefa  aflbrda  a  eavii^ 
of  80  mtilioni,  cannot  he  less  than  fear  times  ai 
much,  or  S2D  miiiions,  that  h,  I..  SQ  per  head  on  the 
population.     Colquhoun's  estimate  for  the  British 
Itlea  in  1^12,  was  !;!()  millions,  or  L.  24  per  head  on 
the  population.  (Colquhouo,  p.25,  65.)  Thesecal- 
culatiuntj  are  founded  on  the  returns  taken  as  they 
euuuL  It  ia  probable*  however,  that  the  aeeendeen* 
iOB  would  be  more  aceoratety  taken  tbhn  llwini, 
and  that  the  growth  of  the  national  capital  iinac 

quite  so  great  as  it  appears. 

Ttie  large  profits  which  firming  yield?,  and  the  M„„f^. 
high  price  of  labour,  are  discouragementa  to  manu-  turn  utd 
factoring  industry  in  the  United  Staiee.   Hie  arts  M«chsnie 
in  which  they  have  made  the  gianteat  fnegrcei,  aie^^ 
cabinet  and  coach  mahiiif ,  shoemaleiof ,  ateBm'boet 
and  ship  building,  the  construction  of  mill  machi- 
nery and  wooden  bridges,  and  bank-note  engraving. 
Piano-fortes  are  respectably  made.    The  saw  gin  for 
cleaning  cotton  from  the  husks,  and  the  naii-roaking 
machine,  are  American  InventionK  Tlie  woollen  mn- 
nnfactuca  ia  afanoat  entfady  domeHi^  heii^  carried  on 
in  tke  iMwaaef  the  fhnem ;  bat  Ihc  coiMn  t  " 
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uniud    lure  is  parti  j  condacted  in  large  worki.   TW«  lait,  as 
SuiM.    ^ell  a«  sevrral  other  manabctures,  received  a  great 
■^v^^alimtilaa  during  tiw  h»ib  war  with  Britain*  but  ib^ 
tia«e  declined  atnee  tb«  peace,  tboogfi  a  few  of  the 

w<)rk»  then  L'litabli  j1ied  are  tlill  carried  on  with  advan- 
Wge.  It  wa«  coroputi'il  liy  «  Cuminittce  of  Congrc**, 
thHt  iho  coitoii  nianuf.ictures,  ivbicli  ci>n^  iivn  1  . 
10,000  baieg  of  the  raw  niaUrmi  in  ISIU,  curusumed 
90.000  in  1815;  nmplojed  100,000  hand*  (10,000 
nan,  66^  women  and  girl*,  UfiOO  boj*),  and  pro. 
daead  81.000,000  yarda  of  doth,  valvad  at  M  «!• 
Ikm  of  dollars.  The  value  of  the  woollen  manafac- 
tare  waa  estimated  at  1 9  mtUions  of  dollan,  and  waa 
aiipposed  to  (.-niploy  60,000  hands  constantly,  and 
aa  many  more  occnitionally.  {^Htjiorli  of  l^ch  Fe- 
bruary and  6th  March  1816.)  According  to  the 
.  retiaroa  made  in  the  census  of  iRlO,  the  whole  an- 
irosl  valiM  of  tlm  mannfacturcs  of  the  United  Statea 
waa  IS7.69i.602  dollart.  But  Mr  Tondin  Com  cal- 
culated, that,  making  allowance  for  artidea  omitted 
or  untk'r-esuinali'd,  the  true  value  would  dot  be  lesa 
than  17:i,700,UOO  dollar*  (L.  :>7..'50[),(K)0.)  If  the 
incre:iac  in  this  branch  of  industry  has  kept  pace 
with  the  growth  of  the  population,  it  should  now 
amount  to  240  millions  (L.  52,000,000.)  But  the 
vnluo  of  tho  maoofaeiured  sooda  imported  in  18S1 
waa  only  98  mtllfaMW  of  donan,  and  deducting  five 
millions  re-exported,  the  quantity  which  remains  for 
home  consutiiption  i«  only  97  millions,  or  onc  ulnlh 
part  of  the  whole.  It  is  a;,'ainbt  this  small  fraction 
of  the  annual  consumption  that  such  an  outcry  is 
made  ;  and  that  the  Americans,  borrowing  our  ex- 
ploded maninuy  are  fienciug  themselves  by  such  aa 
•pparattta  of  protecting  duties,  prohibitions,  and  re- 
Strictionr.  l-'or  the  purpose  of  compari-on  nr  n-.-v 
roentioo,  that  Chaptal  estimated  the  annual  vtiluc  ut 
the  I'rcrich  manufacturcf,  in  Ih'JO,  at  L.  7^,800,000, 
which  is  probably  a  good  deal  under  the  truth ;  and 
that  Colqohoun  estimated  that  of  the  British  roanu- 
fteturea  at  L.  116,000,000  io  181S.  «»daawo  of  the 
nw  material.  Of  tho  BMnuftetnrca  retonied  in  tho 
census  of  1810.  valued  at  127,694,608  doUwn^  tho 
following  were  tlie  most  considerable : 

Goods  manufactured  bv  the  loom  3d,5u0,000  doUara. 

MiiChliieiy  of  nrioin  kioda  6,  i(»>ooo 

Hm  4,300,000 

Iron  manoftctnrea  14,960,000 

Leather   .....17,900,000 

Distilled  and  fermented  liquors...  16.^0,000 
WoQdwianieleo  5,5«Q,000 

According  to  the  returns,  there  were  153  iron 
fvnaeea,  94  rolling  and  slitting  milla,d$6,S93  looms, 
188,647  apindles  ^r  yam,  I4l,igi  diattlleriea,  pro- 
ducing 22,977,167  gallons  of  spirita  irora  grain,  and 
2,827.625  from  molasses,  132  breweries,  208  gun- 
powder iiiill!«.  Nearly  one-fourth  of  the  manulkc- 
turt;*  were  in  Pennsylvania ;  MassachuM;tts  r^ulis 
next,  then  New  York,  Virginia,  Maryland,  Connec- 
ticut, North  Caroling,  Now  Jeraej,  Vermont,  iUn> 


tuckj.    It  may  be  remarked,  that  the  ellect  of  the  t'"''^ 
high  prle*  of  labour  in  discoungisg  IMafectures^^ 
ia  counlcraeled  by  three  cire— twcoa.    i.  Tbo^'^^ 
United  States  facing  far  diatant  ftom  Eorope,  the 

I  vpcTu-e  ofrreiglu,  and  Ml  more  that  of  inland  car- 
fiik^e,  niukeft  a  m  iteriijl  addition  to  the  prime  cost  of 
all  bulky  or  heavy  urticlen.  A.'^  iliu  u-i-  <ii"  ma- 
chinery comes  to  b«  substituted  more  and  more  for 
manual  labour,  the  disadvantage  of  high  wagMgT»> 
dually  vaoiahca;  nod  the  Americmi^  who  posseaa 
great  mcdMnioJ  gemos*  ham  tho  onmib  of  pro- 
curing steam  and  water  power  to  an  unlimited  ex- 
tent.  8.  Tiie  American  women  prefer  working  in 
factories  to  domestic  service,  which  tbey  consider 
degrading;  and  hence  female  labourer*  are  not 
scarce,  and  may  be  procured  at  moderate  wages.  * 

The  commerce  of  the  United  Statea  ban  madoCammai 
much  greaUr  progress  than  ihdr  mmalhctoref,  Tha 
wars  and  convulsions  of  Europe,  consequent  on  tll4 
French  Revolution,  threw  a  great  proportion  of  the 
genera]  carrying  trade  into  their  bandis ;  and  in  the  • 
interval,  from  1790  to  IHO7,  their  exporU  in- 
creoRed  from  20  millions  to  108  millions  of  dollars. 
But  tbe  Berlin  Decrees  and  the  British  Orders  in 
Cmmcil  gave  a  sudden  check  to  this  growing  pro- 
■pcrity,  and  tbe  foreign  trade  of  tbe  uuled  8mm 
hat  never  aince  reached  so  great  a  height.  Tbe  fbl* 
lowing  table  shows  the  amount  of  exports,  distin- 
tinguithing  foreign  from  domestic  produce,  from 
1800  to  1B81  i 


Vasts. 

Rrowth,  Pio. 
dncc  or  Msrni. 

1800 

70,971,780 

3l,SHi,90;5 

39,120,877 

liiOi 

94.115,92j 

46.;i77,79-' 

+6.642,723 

1802 

72,483,160 

26,182,173 

;j -,,774,971 

1803 

55,800,033 

48^205,96 1 

13,5£H.07S 

l»04 

77.699.074 

41,467,477 

96.881,897 

1805 

95,.56fi,02l 

42,387,002 

.»;.<}.  179.0 19 

I8O6 

101.536,96-"} 

41,253,727 

60,283.236 

1807 

I0S,34;i,l.SO 

4S,699.G9S 

5!»,btH.jjS 

1608 

*2'J,  !■:;(), MO 

9,433,546 

1--','*97,4U 

'8O9 

&'2,'I05,2V5 

Sl/Kil.'O'^ 

20,797,531 

1810 

66.757,970 

42,366,675 

24,391,295 

lan 

61.316,833 

45,294,043 

16,022,790 

Ills 

3^..'ii'7,'j;!R 

30,032,109 

8.495,127 

1818 

27,Sjj,!)y7 

2j,008.152 

2,847,8*5 

1814 

6,927,441 

6,782,273 

145.169 

1815 

5'2,.557,753 

45,974,403 

6,583.350 

I8I6 

81,920,452 

64,78I,s;.ib 

17,k:S,5jG 

1817 

87,67 1  -566 

6S,3 13,500 

19.35^,069 

1818 

93,281,133 

73,854,437 

19.426.696 

I8I9 

70,142,521 

50,976,838 

19.165,688 

1820 

69,691.669 

51,683,640 

18,006,089 

1881 

644)74.888 

48,671,894 

81.808,488 

The  imparU  have  not  been  regularly  published. 
For  18S1,  tbey  amounted  to  68,585,784  doUan  ia 
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value,  frnm  which  dcJoclIng  bullion  nnd  articles  re- 
exported,  there  remain  for  domevUc  con»umption 
•  4S,696.40i5,  of  which  the  leading  aftidM  were, — 


Woollens  6>959»000 

Cottont   6,605,000 

Silks  a.t.WKK) 

Lincm  Q,3lS.im 

Ifoa  anil  iron- 
ware 2,£)f>9.000 

H«mp,fte.  ...!,«7i.0oo 
Tbe  icnporU  and  export*  were  chieflj  from  the 

following  eotmtrJei : 


Winet   1,632,000 

Spiritf   1,640,000 

^f,,l  i-=p?   1.708,000 

'In-  1,081,000 

Cnlltfe   2.403,000 

Sugars  1,905,000 


Riit»ia  

Holland  

Brltith  blei   

Pk-ancB  

Sjiain  

I'oilugul-  

[(aly  and  MaltOtw  

Sweden   v  

Cuba  ..••••,»«■•«•«••*•-•• 

ITayti   

Spaniih  Sooth  Aoie-  I 

rican  Colonies  ...  / 
Hante   Towna   and  | 

Germany  / 

Braxil »  

China  

British  East  Indie«„.... 
Britisii  We»t  Indies  ... 


InipoTU  from 

K)C|MIVtS  to 

1,852,19'! 

628,  S94 

I,938,&.-Ki 

25,087,108 

20.777,479 

5,989,940 

5,528,559 

542,393 

53(),746 

35<».n6 

H-7,79'2 

973,4fi.1 

1,099,667 

7.^9,753 

217,181 

6,584,6+9 

4,5HM>S() 

1,11+,117 

l,Oj7,7i>j 

2,132,544 

1,381,760 

3,111,951 

4.290,560 

1,.W0,799 

1,966,279 

927,:?4^> 

965,108 

The  following  Ubie  (from  Carey  and  Lta's  Alin<) 
diowa  the  toomge  of  «teb  State,  and  of  the  wliole 
Uaion,  !o  I8S1 1 

Maine   ..»••  *«•.•. 122,856 

Now  Hampehire    S3,SS5 

Mamchiuetta  316,069 

Rhode  Isl  md   39.314 

ConoecttcuL    45,72* 

New  York  244,338 

New  Jeraejr    34,533 

PsnowlvaDia   .s:!,57> 

Delawarv    10.043 

Maryland  125,149 

District  of  Columbia    24,677 

Virg'mlj  •   63,SS6 

North  Caralina.  •••  S8,8(>t 

South  Carolina   99,9U 

Georgia   1  l.f'fi- 

Min^ippiM-*.  6.131 

Louitiana    38,815 

Kentucky  and  Ohio   A98 

Michigan   663 

1,262,618 

Seg{«tered  tounage  employed  in  foreign 

trade    Gl9fiS9 

BnroUed  and  licensed  tonnage  employed 
in  eoaiting  trade    588,014 

Ditto      ditto  in  fisheriea   55,575 
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It  will  be  seen  from  tbeie  labloa,  that  ttnce  tbe  Vwmi 
peace,  foreign  prodttce  or  manufacdifct  conitituto   """^  _ 

about  one-lourth,  and  domestic  thrcc-fourihs  of  the  ^  "*  ^"^"^ 
exports.  The  leading  articles  are  raw  produce. 
C<.tti>i^  t'»rms  about  4ti  pc-  u-ni.  of  the  domestic  ex* 
port*  ;  wheat,  Indian  curii,  and  other  breadstufls,  15 
per  cent,  i  tobacco,  13  per  cent.;  lumber,  bark,  &c. 
6  i>cr  cent. ;  horset)  beef,  iic  6  per  te^,.  The  lead* 
ing  imports  are  tbe  fine  prailaoia  of  the  loeoi  bi  wool, 
cottun,  silk,  linen,  or  article*  not  railed  in  tho  coun- 
try, such  as  tea,  coffee,  sugar,  wine.  In  hemp,  iron, 
and  It'uilicr,  the  imjions  arc  small.  About  lour 
tenths  ol  tlie  whole  imparls  come  Iroiu  Britain,  and 
only  about  one  tenth  from  France. 

The  internal  and  coasting  trade  of  the  United  States 
hai  Increased  moru  ropiiily  thao  their  foreign  com« 
merce,  and  '»  iipdoubtedly  far  greater  |haA  that  of 
9f\y  otlicr  state  with  an  etjual  population.  Tlie  en* 
rolled  and  licin^i  il  tuniiam',  whicli  was  only  lSi,'"iOO 
toil',  in  17;'.'>,  liaJ  ristn  to  5.S,S,000  in  Iji'jl.  It  is 
now  eqml  lo  Uiu  rcj'i>tcrfJ  louii.i|,;c.  of  which  it 
formed  only  one-third  in  17^5.  and  it  has  luote  llton 
tripled  Id  the  period  in  which  the  population  haa 
doubled.  Tbe  Hudson,  which  ta  the  great  channel 
of  iolaod  trade,  for  diatrieta  containing  nearly  two 
millions  of  inhabitants,  has,  according  to  ra'mt  rund 
other  recent  travellers,  2000  jloops  and  sehoonera 
jilyi'ig  u|)on  it. — a  areatcr  nuruber  ih.iii  belonged  to 
ali  Scotland  in  1810.  The  Delaware,  i^usquehan? 
nah,  I'oiowflUM^  and  other  lurge  rivers  farther  south, 
are  all  tbe  aceoe  of  ao  active  and  growing  traffic. 
The  majestle  Mittissippi,  though  It  does  not  yet  ri< 
val  tbe  Huilfon,  mu>t  in  tiine  far  surj>ass  it.  The 
intention  of  sitam-vcssels  has  dune  fir  the  aaviga> 
tioii  of  rivers  svli.it  the  invention  of  Miiis  did  for  that 
of  the  ocean.  The  United  State^>  had  tbe  honour  of  * 
introdiiciiv  tbi*  admirable  iniprovcment ;  and  thojr 
mlteanora  osteniivo  lue  of  it  thao  any  other  goub- 
try  in  the  world.  Id  tbe  evidence  given  by  Mr  Per- 
kins of  New  York  before  a  Comoiittee  of  Parliament 
in  1S  J2,  he  staled  there  were  about  ^00  stfuni  boats 
employed  in  (he  United  Statct<,  and  of  these  about 
one-half  used  luuh  pressure  engines.  On  the  Mia- 
dvippi  alone,  acenrdiog  to  a  recent  American  pa> 

per,  tbaie  were  78  in  1K23,  maatariog  14,338  ton** 
or  about  184  tons  on  average. 

The  great  facilities  for  inland  navigation  which  ( 
nature  has  bestowed  on  the  United  Scales,  have  been 
improved  by  art  :  and  con^^idering  the  {>|)arscncs3  of 
the  population,  the  number  of  canals  which  have  al- 
ready been  formed  u  truly  surprising.  Tbe  Middlo- 
teit  Canal,  in  Maasachusetta,  completed  many  yoaia 
ago,  i>  .*)!  nQea  kmg  and  four  feet  deep,  aoid  COM 
700,000  dollars.  The  Lake  Champlain  Canal,  which 
joini  thu  Hudsonat  Fort  £dward,'is  22  miles  long,  and 
four  feet  deep,  and  waK  to  be  Bnished  in  18-2 J.  A 
canal,  22  miles  long,  connects  Chesapeake  Day  with 
Albemarle  Sound.  Another  of  the  same  length 
ioina  Santee  and  Cooper  Rivers  in  South  Carolina. 
BcaMca  tbeie,  ten  or  twelve  canals,  from  ooo  mite 
long  to  seven  or  eight,  either  finished  or  in  progtM* 
are  enumerated  by  American  writeta.  Many  otban 
are  projected,  among  which  arc  otic  or28  and  another 
irf  82  miles  in  length,  to  connect  the  Hariton  and 
Ddawaro  river*  with  Chesapeake  Bay.  If  these 
wen  eoinpletad,  an  uuptetnipted  iniaod  navifitioa 
4  V 
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would  9uiu  Cot  Mvlj  500  mac*,  ftam  N«v  York  to 
FiiiiKe»  Soond.   Bat  lira  grooMot  work  of  the  kind 

in  ilic  UniU-d  State*,  and  prrhapi  in  the  world,  it 
ilie  (in  at  Canal  which  unites  llie  Hudion  wilh  Lake 
I'.rif.  It  lirL'iii'*  in  the  nri;^!ilK)urhuijil  of  Albany, 
pa»»iii  along  tlie  ctmriiii  of  the  MutiiiH>k  River  to 
Rome,  then  proceeds  westward,  keeping  at  a  varia- 
ble dUtaoca  of  10,  IS*  or  «U  miltii  from  Lake  Onta- 
rio, and  tcnulneiee  b  Loke  Erie  at  Black  Rock,  a 
mile  from  Bufialoe.  It  is  362  miles  long,  40  lect 
wide  at  top,  28  at  bottom,  and  four  m  depth.  Its 
tcniiiniition  in  Laki-  l>ie  is  o  l  i  Te^  f  abovu  its  nr'jin 
in  the  Hudson ;  but  the  aggregate  riie  and  tali  is 
654  feet,  and  i*  iffccred  by  81  lock*.  The  canal, 
wllich  i«  tli«  properly  of  the  State,  was  begun  in 
iSITi  and  finkbed  ia  1883^  except  about  30  milts, 
wfaieh  will  be  oonpltted  io  ISMi  It  is  faelicaBd  the 
whole  «xpen«e  will  rather  fiill  short  of  the  eeticnate, 

which  «  ai  five  millior.s  of  iloll.irs  1 ,  1 00,000). 
i'he  freight  is  about  u  Uullur  per  i  n,  cauSi  lUOntiits, 
to  which  is  to  be  added  toils  at  tlic  lollowing  rales  : 
for  salt  and  gypsum  50  cet:ts— -grain,  flaur,  &c.  1.50 
eantt— and  merchandise,  SOO  cents  per  ton  for  ciich 
100  oailea*  This  great  undertaking,  almost  equal* 
liiif  tn  maf^itud?,  and  far  aurpassio),'  in  utility,  the 
most  mnynificcMt  ^^  i  l,-:  if  Itnpi.rial  Komi', — c\i  fut- 
ed  by  a  Slulu  nidi  u  ii.iUion  atul  a  qiKirtur  of  inha- 
bitants,  aiibrds  a  gratiu  in;;  pront'  ot  tlie  energy  end 
cfiterpri^e  generated  by  free  institutions. 

Nil  cuiuiiry  has  suffered  ao  much  from  the  ma- 
nia for  bankins,  or  been  ao  deluged  with  depreci> 
ated  and  worihleH  pepcr  money,  as  the  Uotted 
States.  Tlure  were  l()0  l>.ink<  in  ixistcrcp  in  1819, 
three- fourllia  of  «tiicli  j)rt>!).ib)yh.iil  oii'v  fictitidufi ca- 
pital. They  were  fjot  up  j^iTKT.illy  I'v  knois  dI  j-pucii- 
latiog  tradesioea  and  lawyers,  olteo  without  dep<<»tt« 
iagsdellar  beyond  what  was  necessary  to  pay  For  pa- 
'  engnvipg.  Even  the  icafwetable  banks  ia« 
I  notei  for  ■  lingle  dollart  but  in  the  areatem  coun- 
try, where  these  cstflbl!^llllK•li[3  wltl-  on  the  worst 
footing,  notes  were  issuid  tor  a  IkiIT,  a  qunrttr,  ati 
eighth,  and  cvon  a  sixtccntli  of  a  iloUar !     i  iic  im- 
mease  mass  of  worthless  paper  monry  thry  put  in« 
to  circulation  created  a  transient  and  hollow  pro^e* 
lily*  wbicb  waa  -foltowed  by  •  degree  of  enbariaie* 
aneot  end  distreia  that  bad  almost  the  character  of 
a  general  bankruptcy.    Thtf  paper  bubbles  burst,  one 
after  another,  with  extraordinary  celerity,  and  in- 
Tolvcd  nmltitudcs  in  ruin.    Of  a  luirulrt'd  haiiks  in 
Ohio,  Kentucky,  Tennesse,  and  Indiana,  there  were 
only  two  whose  notes  were  received  at  tbe  land  of- 
ficet.  Iq  some  of  these  States  acts  were  poised  by 
Hm  legblatare  aospending  legal  proceedings  to  oom< 
pel  payment  of  debts.     It  may  be  imagined  what 
an  extraordinary  derangement  was  produced  iu  tlie 
state  of  pri  pcrty,  wlien        circul;iiinj»  iiiiidluiii  was 
.reduced  in  ihrtc  yi-ars  (iali  to  iblil)  from  llO  to 
46  millions  of  dollar^.* 

The  United  Slates  pr>  »cnt  tbe  aingnlar  spectacle 
of  a  government  supported  whhoal  mtenuil  taxes. 
The  public  revenue  is  derived  entirely  rrnm  the  cus- 
toms and  the  sale  of  public  lands ;  for  tiie  post-ulTice 


aseraiy  defrays  ita  ewa  expence,  and  A»  mom  that .  Uawt 
stand  in  tbetr  accetmta  as  bank  dividends,  are  bat 
tbe  produce  of  money  previously  iavetted.  SmaO 
imposts,  indeed,  arc  levied  for  the  support  of  the 

state  ^.ivcrtiim  i,t^,  but  On:'c  ^<n  an  average  probably 
DO  not  cjLCi,t;d  01. L  di '.Li;  lot  cadi  inhabitant,  or  tea 
miiiiun  of  dollar  t  r  ila-  wliole  Union.  The  public 
revenue  of  the  federal  government  amonnbed  to 
14.964bO0O  d>»l1ars  in  ie«l,  and  to  iOjsm,4VJ  far 
1 822.  For  1S2S  they  wef«  est  imatcd  at  S0,4U,035 
dollars,  and  for  1S24  at  lli,o60,000.  composed  of 
tbe  fottowing  f 


Customs 
Public  lands  •» 
Bank  dividenda  • 
Aimue  *  repayaenta 


DoUan. 

16,5UU,000 
1,600,000 

350,000 

loOOoO 


In  Bntiah  Meaty. 
L.  8,630.000 
S50,000 
7T,000 

2*2,000 


IMMMNM>  L.4y079«O00 
The  Mitneted  expenditure  for  1824  w  ^s— 

Dollars.  In  BtniJi  Mosey. 

Civil.  Diplo«ntic,«ndl  ,  05 

Miscellaneous,  j 
Military   department, ' 

iiicliidir  i;  I-ortitica- 

tion«,  Oril'.i.nce, 

Peuf.ttns,     Arn  y. 

Militia,  and  Indian 

department, 
Mav,il  service,  indud- i 

inggradualiBcreate  >  2,975,027 

ot  -hf  Navy,  J 
Public  debt,  '     •  14,000 


L.  3^9,000 

65^000 

1,169.000 


15,22+,'«2        L.  S,3«,000 

The  public  debt,  wbicb  amounted  to  1SS^0,000 
of  dolTars  in  iai6,  was  nduced  to  90,t77,96«  dol- 

Inrs  (L.  19,800  000  Sterling)  at  the  1st  January 
li<2\  ;  oue-fuurih  of  the  whole  having  been  paid  off 
in  the  inli-rvcr.iii;^'  ui^lit  yiarj.  A  fartlitr  reduction  of 
ten  millions  will,  it  is  supposed,  take  place  at  the 
1st  January  1R'J5,  from  an  accumulating  balance  OT 
aitrplus  in  the  Treatury.  The  Democratic  party, 
however,  would  have  acted  more  wisely,  bad  tbqr 
availed  themselves  of  the  existence  of  this  debt  to  re> 
pair  their  great  error — the  abolition  of  internal  tax- 
t> — by  liLt-jiinj;  u|)  soiitc  of  tlio  duties  imposed  dur- 
ing the  iate  war,  till  tiie  wlioie  amount  was  dis- 
charged. When  peace  brings  an  entire  exemption 
from  taxes,  tbe  burdens,  wbicb  even  a  just  and  oe< 
eessary  war  imposes,  wilt  be  borne  very  tropatieatly* 
and  the  government  will  not  receive  the  support 
necessary  to  carry  it  through  an  arduous  struggle. 
During  the  last  short  war  in  18I  i  and  1S1+,  the 
clamours  of  the  people,  in  consequence  of  burdens 
and  c'Inba^ra^^:I!l'lsts  not  half  to  serious  as  arc  pa- 
tiently borne  in  Europe,  bad  almost  compelled  tbe 
govenuucM  to  sacrifice  the  national  hoooar  by  av* 
ccpting  peace  on  shamt;rul  terms. 
Tbe  free  spirit  of  tbo  Americans,  and  still  more,  Kimf- 
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their  parsimoniou*  babitt  in  public  matten,  maka 
them  avene  to  the  exialencc  of  a  large  itwdiag  ar* 
njr.  lo  itiia,  as  in  other  ihinga,  thejr,  perbap*i 
euTjr  their  opfioricioA  to  the  practice  oP  the  Eu- 
ropean St.iUs  loo  tiir.  Regular  irnnp/i  can  be  tf- 
fectuaSly  o|>[>r>s<'(l  only  by  regular  tri>i>|j«  ;  aixl.  in  the 
present  condition  nf  the  world,  the  ftatc  which  de- 
nudes itself  of  eflicient  defeniiive  weapon?,  may  be 
Mid  to  court  di^atler  and  diogrico.  I'u  su;iply  the 
wnnft  of  a  epMli  niunber  of  re^or  tnH^e  bjr  mimes 
of  raw  militm  six  tiitiea  m  ttaniereus,  who  hwre 
their  hotne^  utnlir  prcit  p.  r-'nm!  and  pecuniary 
sacrifices,  is  not  econouiy,  but  tiie  reverse, — to  suy 
nothing  of  tlio  certain  looses  it  occasions,  and  the 
humiliations  these  produce  to  natural  feeling.  AAer . 
the  close  of  the  late  war,  the  Congress,  by  act  of  9d 
March  1815,  fixed  the  etreogth  of  the  regular  ar- 
my at  9980  men,  but  k  bM  lines  been  reduced,  and 
its  tictua]  strengthfWicponedto  Congren  in  March 

1822,  was — 

Engineer*  ,  „93 

•    4  Uegiinents  of  ArtilJery    1977 

7      Do.      of  Infantry  33C7 

OidaaniMmM   5S 

The  army  is  dfltrAliled  at  about  fifty  posts  and 
places  along  the  eeMOUt  and  niiaod  frontier.  The 
pay  of  a  colonel  of  infiintry  is  seventy-five  dotlan 

(L.  16,  JOi.)  per  month,  and  six  rations  a  dny — of  a 
captain,  forty  dollars  and  ihree  rations — ol  n  (irst 
liontL'iuint,  thirty  (lollurs  and  t;iri.e  fali':ii;>  —  of  a 
sergeant,  eigiit  doHars  and  one  ration — of  a  private, 
five  dolLrs  and  one  ration.  The  aggregate  expence 
of  the  army  ia  1822  waa  1.929.179  iioUara,  and  the 
average  charge  for  eaeh  man  899  dollars  (L.66). 
The  Americans  have  a  well  conducted  mililary  aca- 
demy at  West  Point,  on  the  Hudson,  where  230 
cadets,  lici'.vcen  ilii.' ages  of  fourteen  and  twcjiiy-oue, 
arc  instructed  in  the  branches  nf  knnn Icdj,'*-  m  t-^s- 
sary  to  form  engineers.  TUu  pvi  iu^l  r.f  str  Mce  is  live 
years,  and  the  expence  for  each  pupil  is  about  £00 
dolUra  jjier  aimum.  Bat  the  diief  military  foree 
die  United  States  is  the  militia,  conilsting  properly 
of  all  the  males  between  eighteen  and  foriy^five,  but 
always  less  01  ni«iri^  dL'ficiri  t.  A  return  at  the  close 
of  1823  makes  the  liumber  amount  to  993,281, 
When  called  out  to  the  field  they  have  the  sainc  al- 
lotrances  as  the  regular  army,  and  (heir  period  of 
eefviee  ii  limited  10  six  months.  The  AmcricaD 
ttilitia  arc  under  the  charge  of  the  State  govemmentl. 
They  generally,  if  not  univenally,  elect  ihdr  own 
officerf,  and  are  Mid  to  be  very  indilTerently  disci- 
plinefl.  • 

Tlie  exploits  ptTfornicd  by  the  American  ships 
in  the  last  war  have  made  the  nivy  extremely 
popular.  The  United  States  had  not  a  single  ship 
of  the  line  ready  fiw  Ma  tUI  ueu  the  close  of  the 
oottteet,  and  they  have  now  twelve  built,  or  building. 
Iq  ISIG,  Coiigros  appropriated  a  million  of  dollars 
per  annum  for  eight  years  to  increase  the  navy.  In 
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1821,  the  grant  was  reduced  to  500,000  dollars,  and 
continued  till  1825.  A  small  number  of  vessels  are 
kept  aiwaya  in  ftunmissiun,  and  alationed  partly  in 
llw  West  IndiM.  and  partly  in  the  Mediterraoemk 

Accordinp  to  an  Amccican  journal,  tho  streng^tb  Of 
the  navy  in  November  IS'^H  was  as  luliows : — 


res 


Slalo. 


Iat;<m- 
'nbswD. 

In  OrdU 

IU17. 

Ships  of  the  Lmu  ... 

1 

6 

5 

♦ 

6 

Steam  Fricatee  

a 

To  thete  must  be  added  vessels  on  the  Takes,  viz. 

two  of  71-  ^'uns  on  l!ie  stocks,  one  of  H,  one  of  36, 
one  n:  ;i2,  oac  of  2r>,  two  o(  -Ii,  with  eleven  smaller 
VL'-M  !«,  and  fourteen  j;un-!)onti',  !-i;>mu  of  which  are 
much  decayed.  The  American  vessels  are  built 
larger  than  ours  of  the  same  dmu,  md  carcy  bcMier 
gnu.  Their  steam  fiigatea  aio  an  improvroeat 
yet  untried  in  actual  •ervTce,  but  which  may  praba* 
biy  toid  to  an  impor.int  change  fii  it  iritimc  war. 
Tiic  navy  is  niana^^cd  by  a  Hoard  oi  itircc  commis- 
sioners, and  a  secretary.  A  small  tax  of  twenty  cents 
per  montli  ts  paid  by  ail  officers  and  seamen,  both  in 
the  navy  and  merchant  aervice.  for  the  relief  of  sicfc 
and  disabled  nwrinen,  part  of  wiuim  are  lodged  in 
hoipitali. 

Tlie  American  Federal  Gorcrninenl  is  a  genuine 
dcincurncy,  ot!inir;ibIe  for  tlie  !>implicity  and  har- 
iinjiiy  ut'  Its  principles,  and  supposed  by  many  to  pro- 
duce a  greater  amount  of  public  good  and  private 
happiness  than  any  political  nitltlluMI  that  ever  ex- 
iated..  lit  eaublk^hneiit  was  no  •xperiment  which 
was  deemed  doubtful  and  haxardoa>»  even  by  the 
enli^litcncd  nipn  who  were  its  founders ;  but,  to  use 
tlic  wurJ>  of  Mr  Monroe,  "  it  has  succeeded  beyond 
any  calculation  that  could  have  been  formed  of  any 
liunmn  luiitlution  and  it  now  exhibits  a  model  in 
the  science  of  government,  which  approaches  more 
nearly  to  ideal  perfection  than  statesmen  or 
had  dreamed  of. 

The  legislative  pother  is  vested  in  a  Congrei^ 
sitting  of  a  Senate  and  House  of  Repreaentative*. 
The  senate  is  i  iniijui^iil  of  iwo  members  from  each 
State,  chosen  for  six  year«,  by  the  rctipeclite  State 
legislatures,  and  the  seats  of  one- third  arc  vacated 
every  two  years.  A  Senator  must  be  thirty  years  of 
age,  an  inhabitaQtof  the  Stale  for  which  he  is  chosen, 
and  he  nuitt  have  been  n  ciU»n  of  the  United  SlaMa 
for  nine  yeart.  The  membert  of  the  House  of  Be- 
preventatives  are  chosen  cvc  ry  n  cond  yi  ar  by  the 
people,  in  the  proportion  of  1  lur  every  40,000  in- 
habitants, excluding  the  Indians,  and  two-fifths  of 
the  people  of  colour.  Ttie  electors  being  the  same 
Mror  the  most  numerous  branch  of  the  State  legisla> 
tore,  the  right  of  suffn^  may  be  described^M  oni- 
venal.  A  repretentalive  muat  be  an  mhabitant  of 
the  Stall'  for  wliich  lie  is  chosen,  of  twcnty-fivc  years 
of  age,  and  he  must  have  been  seven  yean  a  citizen 


*  WaidMi,  III.  409,  fte.  Nile'a  RegUier,  i6th  Md  SOth  Minli  188^  sad  Annricw  Ttftn. 
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Oniud    or  the  United  Sttttt.  No  kw  can  b*  piUcd  without 
the  cnneurrence  of  both  Howcfl.  Wh«n  thM  is  ob- 

T  tained,  it  is  presented  to  the  President,  who,  if  tie 
approves,  tigns  it;  if  not,  he  returns  it,  with  his  ob« 
jeclions,  for  the  reconsideration  of  Con','rc»s,  and  it 
cannot  in  that  case  become  a  law  wiihoui  the  con- 
currence of  two-tliirds  of  the  naembcrs.  The  execu- 
tiv9  power  is  vested  in  a  President,  who  is  elected 
ibc  raw  years,  by  a  number  of  electors  chONn  Ibr 
the  purpwe  bj  the  pMpl«,  diiUnaftoai  the  senators 
•nil  representative*  each  State  tend*  tt»  Congress, 
but  C(]'m1  to  theni  in  number.  TIio  President  must 
bii  a  uative  burn  c  iti/eii  of  the  Uuited  Stales,  and 
not  under  tliirty-fne  years  of  age.  Hil  nlllj  it 
58.1,000  dollar*  (L  550O)  iter  annum. 

The  CoDglcss  has  power  to  iaipo&e  u.xa  and 
duliea  (•  pey  the  delita  and  provide  for  the  de- 
ftnce  oT  the  republic  t  to  borrow  money ;'  to  regulate 
rn-n-ncrce;  to  establish  uniforui  laws  of  bai.krupley 
and  naturalisation;  to  coin  money,  and  fix.  tlie  stand- 
ard of  sveis^lKs  and  ineAsui  ts  ;  to  establieli  post  offices; 
to  Gouttilute  tribunal*;  to  declare  war,  raise  and 
Wpport  an  army  and  navy;  to  call  forth  the  militia; 
and  to  provide  for  orgeoiitng^  enniDg»  and  dweipliii> 
ing  jt  The  Pkwident  ia  ooniaiuid8r«in*ebief  or  the 
anny,  navy,  and  the  tnilitia,  when  in  active  scrvic?. 
By  and  witfi  the  advice  of  ttte  Sunate  (two-tliirds 
concurring),  he  makes  treaties,  and  nominatct  im- 
(>aisadors,  miitiatera,  consuls,  and  judgM. 

Tbo  Fedend  Jodiciarjr  contiiti  or.  die  Suprenw 


Court  (formed  of  e  chief  judge  and  six  issociate  OMM 
judges),  which  aiM  at  Wellington,  and  a  District 
Court  in  each  State,  Jn  which  one  judge  iiis.  The  '"^"^ 
Cblef  judge  has  4O0O  dollars  a  year,  an  associate 
judge  3500.  and  a  district  judge  from  800  to  2000. 
The  Supreme  Court,  dcriung  iu  autliorjiy  from 
the  Consiituiion,  is  not  bound  by  the  proceeaings  of 
tlie  legislature  farther  than  they  era  TiTMlttfnt  with 
that  charter.  It  has,  accordi<»|,'ly,  wt  aside  aeven] 
acU  of  the  State  legislatures,  and  even  of  Congress 
itself,  on  the  ground  that  they  contrnvemd  an  ex- 
press  provision  of  the  Cnnstiiution,  bv  annulling  or 
impairing  the  validity  of  contracts.  The  laws  ot"the 
United  Siaten  are  substantially  the  same  with  the 
laws  of  England,  but  differently  modified  in  each 
State  by  causes  springing  out  of  the  physical,  moral, 
and  political  aituatiaii  of  the  people. 

Tbere  is  no  neUona)  church  in  the  Loitcd  States ; 
each  cnrigrigation  pays  iu  own  miniiter,  and 
each  Ret  regul;ite>  iia  own  concerns.  Notwithstaod- 
ing  this,  wherever  the  population  is  dense,  tbe  meaas 
of  religious  instruction  are  as  ample  as  in  utf  caniH 
try  in  l£ir.-opc.  It  is  computed  that  thetc  ere  above 
8000  churches  or  i^hgious  sncietiea,  of  which  about 
SOOO  belong  to  the  Baptists,  2000  to  the  Methodists, 
ISOO  to  the  Congrcv:itional.'-ts,  ;){)o  to  tFie  Presby- 
terians, Coo  to  the  Episcopalians,  and  a  (mall  oius- 
ber  to  the  Cathciica,  Datcli  LoOmtm,  CBivatai]. 
uts,  and  other  tecU. 

(».».*) 


u\.jn\^cc  by  Google 


VACCINATION. 


tueUipaiUa  eonuioa  no  leptrate  article  on  th« 
•ttbject  of  Vaedoation ;  bat  SmaU-pox,  in  the  article 

Medicine  (22i),  is  concluikd,  witn  a  notice  ot  ius  in- 
troduction. We  now  propj^c  to  give  a  condensed 
view  uf  tliu  Mi!ijt  ct,  and  ol  tlie  present  state  of  medi- 
cal opinion  on  the  merits  of  Vaccination. 

On  the  1 4th  of  May  l^()G,  i^dward  Jenner,  a  phy- 
■ieien  in  Berkeley,  near  Gloucester,  first  applied  to 
tlieann  of  a  healthy  boy  of  eight  years,  by  roeana 
two  supcrHcial  incisions,  the  riiorbid  Haul  ^(  cri  ttil  by 
a  soro  on  the  liand  of adairy-maiJ,  wlio  Ji.id cuutrnct- 
e<J Covv-p;iLkfiorn  tlie uduL-rs ot'lar iniistiTS cuhs.  Tlie 
seventh  day  after  the  0{ierution  he  had  uneasiness  in 
the  arm>pit;  on  the  ninths  became  cliill,  had  headache, 
loit  appetite,  waa  otbernae  indispoaed,  and  ^eat  a 
•eatieaa  night  {  but  the  following  dajr,  waa  free  from 
complaint*    Of  the  appearances  of  the  local  sore,  we 
have  no  particular  information,  but  that  it  resembled 
6  blujih  |jii-'tu!e,  w!L<i  surrounded  by  an  erysipelat- 
ous or  red  circle,  and  afterwards  formed  scabs  and 
eschars  williout  producing  other  inconvenience.  The 
object  of  thia  operation,  wbicb  waa  chiefly  esperi- 
oieDtal,  waa  to  aacertain  the  degree  of  ratmanity 
^oin  amall-pQX  coittagidta  thua  obuuned ;  and  on  the 
1st  of  July,  tbercrorc,  Tarioloui  matter  was  inserted 
by  inoculation,  but  witliout  being  attended  with  the 
u^ual  dt&eii»«! ;  and  wbeo  this  waa  repeated  suine 
months  after,  the  same  effect  was  obterred.  Fur- 
ther inquiry  waa  prevented,  in  conacqoenoe  of  the 
dveeae  disappearing  UU  the  apriog  of  179S|  when  ° 
it  onee  more  made  ita  appeannoe  among  the  dai* 
rtea  of  Glouceaterdtire.   On  the  l^th  of  March,  a 
child  of  five  and  a  half  years  v*as  inoculated  with 
matter  taken  from  the  teat  of  iiu  iatc^ctcid  cow.  (Jii 
the  Gtli  day  after  the  operation,  he  was  unwell,  and 
vomited ;  but  on  the  Sth  appeared  to  be  in  hia  uaual 
bealth.   The  progreN  of  the  local  veride  wm  aimilar 
to  that  of  the  former  ceiei  «oept  in  the  abaenoe  of 
the  livid  or  blulth  tint  obaerved.   On  the  S8th  of 
March,  the  disease  was  transiVrrcd  frorn  the  arm 
of  this  patient  to  that  of  William  Pcad,  a  boy 
of  eight,  witfi  the  usual  appearances,  utid  especial, 
ly  the  red  circle,  quite  similar  to  that  which  is  ob« 
served  after  variolous  inocqbrtloa.   To  tliis  redness 
Dr  Jenner  lint  applied  the  term  anda.  Front  the 
fluid  produced  in  thia  eaie,  aeverat  patienta,  both 
yomi^  and  adult,  were  infected,  and  in  a!!,  the  phe- 
nomena appear  to  have  been  pretty  uiiiloiin  ;  or,  at 
least,  witi.  deviations  so  iriflinj^,  that  they  do  not  re- 
quire particular  notice.   From  tiie  previous  conda- 
aions  derived  from  ponoi»  who  had  been  affected 
with  eow.pox»  and  wbo  reiiated  the  variolous  actioii|» 
it  might  be  preaumed  to  be  anneceaaary  to  trjr 
how  '  i'  til  I      -vho  had  been  artillcially  subjected 
to  cow-pock.  cDuid  resist  small-pox.     To  render  his 
conclusion);  more  certain,  however,  Dr  Jenner  tried 
it  without  effect  on  hia  first  vaccinated  patient }  and 
vilb  the  aecondoad  lait  CMObliii  aipboir  wwtqaalljr 
eniuoooodiiL 


Such  were  the  firat  triala  of  the  effect  of  vaedneTat^adae. 
fluid  en  tbe  human  subject ;  and  ao  far  aa  fliey  were  Vi^v^^ 

carried  by  Dr  Jtiint  r,  the  ii>ul(s  appt  jrtd  tn  war» 
rant  tJie  main  conclu.siin),  tlml  ihc  process  of  vaccina- 
tion renders  the  huiiiaii  body  unsusceptiljle  of  being 
acted  on  by  the  iniVctiort  of  &maIl-pox.  We  must 
not  omit  to  reiiiLirk,  hiiucver,  that  the  /iryimy  of  Dr 
Jenner  ahom  that  he  had  formed,  in  the  jear  t7j|g« 
no  very  distinct  idea  of  tbe  nature  and  phenomena 

of  the  vaccine  di<-ca>e,  or,  at  nmsf,  that  fie  im.igined 
it  to  be  itienticul  with  sii;all-j)iix.  It  i?  evident,  that,  • 
in  his  tally  researches,  Dr  J.  i.iier  biiievtd  tint  the 
origin  of  saiall-pox  could  be  traced  to  the  liecl  of  the 
horse  i  and  that  though  cow-pox  was  a  disease  trans- 
mitted from  tbe  horse,  and  modified  by  the  ayatem  of  ■ 
the  cow.  It  waa  tpecuJljf  ideotica)  wiUii  or  allied  to 
tariola,  and  differed  in  variety  only.  On  this  prin- 
ciple, ho  applied  to  it  ihe  denomination  of  variola 
tficnur  ;  and  it  is  obvious  that  he  was  coiitirmcd  in 
this  opinion  by  observing,  tluit  a  person  who  had  taji- 
fered  the  vaccine  disease  ia  not  liaUo  to  be  aiSMSted 
with  amall-poji  cootagion. 

The  aingular  flicte  annetmoed  la  the  Inquiry, 
and  their  more  extraordinary  application,  recom- 
mended by  Dr  Jenner,  attracted  much  attention ; 
and  shortly  after  its  publlcaiion,  Dr  Pearson  of  St 
George's  Hospital  commenced  aa  iovc&ti^atioo,  in 
which  he  collected  many  facts  tending  to  render 
ita  history  more  compleic,  and  to  demonstrate  ita 
power  in  enabling  the  human  body  to  resist  tbe 
contagion  of  amair-poz.  In  one  point  raljr  did  ha 
disagree  with  Dr  Jenner, — the  origin  of  the  cow- 
pox  from  tlic  heel  of  the  horse  ;  in  denying  wliicb, 
he  waa  supported  by  the  ar^unicnu  of  Ut  i'arr,  aikd 
the  experiments  of  Mr  Simmons  of  Manchester. 

Dr  Peaiton'a  examination  of  this  subject  waa  fol- 
lowed^at  no  long  time  wiib  Furl  her  OlM/vaiiaM  bf 
Dr  Jenner,  tbe  chief  purpoae  of  which  waa  to  con- 
firm the  conclusions  delivered  in  the  Inguhy,  and  to 
establish  the  leadin^^  fact,  that  vaccination  renders 
the  human  Ky.'-teni  uokuicl plible  of  small-pcx.  As 
some  cases  had  come  to  li{;hl  of  this  disease  occur- 
ring in  tlic  persons  of  those  who  had  undergone  the 
vaccine  disease,  Dr  Jenner,  by  ascribing  theae  ton 
tftrioMs/orm  of  cow-pock»  coDceif ed  he  had  remov- 
M  any  exception  to  the  troth  or  general  accuracy  of 
his  doctrine.  Of  the  c^puruius  form,  he  conceived  there 
were  four  sources:  Tlie  1st,  Troiii  pustules  on  the 
nipples  or  udder  of  llie  cow,  without  specific  virus. 
2d,  From  matter,  which,  though  originally  specific, 
had  undergone  decompoaitioo.  3d,  From  an  vlcer 
proceeding  frooi  the  genuine  diaeaae,  but  at  m  ad- 
vanced atage.  4(b,  From  matter  generated  by  the  hu- 
man skin,  al"ker  contact  with  peculiar  morliid  m.ittcr, 
furrued  in  the  systera  oi  a  hon-l'.  These  various  po- 
sitions Dr  Jenner  illustrated  or  prnvcil  by  iirf;n:iients, 
either  direct  or  analogical,  derived  chiefly  from  si- 
milar phenomena,  exhibited  tO  the  progreM of  vario-  . 
lompoiion.  Qf the«eLaigtnHmta,tli9fflmtimpwt<:. 
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■nt  in  thote  which  relate  to  di0brenee*  orvkriitiooi 

iiiiluct-J  ill  ttu-  gciiuiiii,'  piiisun  by  clunientary  dccom- 
poaitioa,  or  L)  liic  piuucss  of  ulci-ratioti,  after  ihe 
period  of  the  jiropcr  lymph  wa»  passed.  The  pro- 
priety of  adiiiiiting  ibe  iili  cause  as  a  tourcc  of  inef- 
fectual vaccination  is  inliniBlvly  connected  with  the 
grigin  a»»ign«<l  to  coir-pos  by  Dr  Jenncr  ;  for  if  a 
tnodiryinf;  eflect  on  equioe  matter  be  anigiicd  to 
the  udder,  it  is  impossible  to  suppose  that  the  former 
can  I) nve  a  genuine  influence  on  the  human  const!* 
tittion,  or  till  the  siii;ul  |ji)X. 

TJic  iIlIt■rc^t  cxiitid  by  the  feiujjular  facts  dis- 
closed in  Dr  Jeiiiier's  writings,  with  the  confir- 
rootion  which  tlicj  deriTed  from  Dr  I'carson's  in> 
quiry,  quickly  gave  rtM  to  (he  wish  of  bringing  the 
truth  of  the  doctrines  thus  advanced  to  the  tesit  ofex* 
periment;  and  men  were  eager  to  ascertain  what  prac- 
tical advantage  w.is  Iilii  Iv  tu  ri  s-uli  frmn  thf  introi.iuc- 
tion  of  cow-pox  artiiiciaiiy  encitcd,  and  the  substi- 
tution of  a  mild  disease,  derived  from  a  brute  nni- 
nial,  for  a  human  (nalady,  which,  even  in  the  most 
favourable  circumstances,  was  liable  to  be  attended 
with  much  danger.  The  merit  of  this  practical  ap- 
plication was  reserved  for  Dr  Woodville,  who,  in  Ja- 
nuary 1799,  introduci  i!  into  the  Small-pox  l  lo-piial 
of  which  he  had  the  charge,  vaccine  ouiitLT  ilcinvi  d 
from  the  milk-cows  in  Gray's  Inn  I.unr.  On  the  21st 
January  1799,  Dr \Voodvillvappiicd,by  a  single  puiic* 
turei  to  the  arms  of  seven  persona,  matter  in  a  puru- 
taU  iM0,  obtained  from  the  teau  of  a  earn  lidioiiring 
under  the  disease ;  and  on  the  34th  he  fnlccted  three 
persons  with  vaccine  matter  taken  from  the  surcs  of 
^arah  Rice,a  j  oun^'  »  onian  « liohad  contracted  ilic  dis- 
case  ill  the  courM'  oi  iiiilkiiiii.  I'>i>m  these  tw  o  i-ource?, 
this  physician  aifecicd  60t>  persons,  ol  variuus  ages, 
with  the  vaccine  disease ;  of  whom  the  circumstances 
of  SOO  are  recorded  iit  the  JttporU  of  his  practice. 
In  mOK  of  these  patients,  Inoculation  of  small-pnx 

mailer  was  pcrforitieil  at  vrirlt)iis  periods  nfter  the 
application  ol  tlic  \accinc  disease,  with  a  view  lo 
ascertain  the  p^nuine  power  of  tlie  latter,  and 
to  discover  what  intiuencu  it  cuuld  exercise  in 
deranging  or  modifying  the  progress  of  the  vario- 
lous diaeaie.  The  general  result  of  these  czpfk 
rinental  cases  may  be  given  in  the  following  terms: 
1st,  In  about  tlirec-lifths  oflhuvholc  nuniber,tlieo|)C- 
ration  was  f'oUuwcd,  tit  intervals  of  variouir  lcn'_;th,  by 
an  eruption  of  pustules,  more  or  les''  tiunuToiis,  over 
the  cutaneous  surface.  (V.  In  one  case,  in  which 
these  puiitular  eruptions  appeared  about  tiie  seventh 
day,  and  was  attended  with  convulsive  motioiM>  death 
took  place  on  the  eleventh  day  after  insertion  of  matter. 
(P.  14-9.)  2d,  In  persons  on  » Iioin  vaccine  matter  and 
variolous  matter  arc  inserted  ut  diiferent  arms,  but 
at  the  same  time,  the  local  alVei  tioris  resultiiif;  tVom 
each  application  preserved  their  characteri«:ic  ap- 
pearances through  the  whole  course  of  the  disease. 
(P.  139.)  Sd,  When  the  two  fluids  (variolous  and  va^ 
cine)  are  mbbed  together,  and  Inserted  by  a  laneet 
dipped  into  the  mixture,  Bomeiimes  the  vaccine  pock, 
SOmctinu-j  a  variolous*  pustule,  hiw  been  produced,  the 


tcflpoctive  cbaraeterisUcs  hcbg  in  cither  caKLretdnad  Va 

throughout ;  and  in  tome  rare  instances,  botii  dis<  ^ 
cases  are  thus  produced.  (P.  104.}  4th,  Ifinoculation 
be  ( ( riiiriiievl  atternateiy  with  \ariulouy  and  with  vac- 
cine nuitter  every  day  till  tever  take  place,  both  ino* 
culiUioiis  make  progress;  and  as  soon  as  the  whole 
system  U  disordered,  they  appear  to  be  all  equally 
advanced  in  maturation.  (P.  HA.) 

It  cannot  now  be  doubted,  ihati  llMragh  the  expe- 
riments of  Dr  Woodvtlte  have  thrown  much  li^ht  on 
the  nciture  of  the  vaccine  di«c:i?t',  aitd  or^  U>  true  in- 
tlueitce  ovL-r  liie  puiauii  uf  5maii-pox,  yel  titty  were 
conducted  without  due  regard  to  the  legitimate  mode 
of  ascertaining  the  truth.  1st,  The  patients  on  whom 
Dr  Woodville  operated  were  exposed  to  the  atmo* 
■aboffeofasmali-pinihoapital,  where,  ofall  other  places, 
the  air  was  most  likely  to  he  thoroughly  impregnated 
witfi  vnrinhnis  rffliivia.  2d,  Tn  the  greater  uumbcr 
ol  lite  patients  vuccitjated  by  this  )>hvMcuin,  inucala- 
tion  with  variolous  matter  u  us  perirTii.ed  at  a  period 
a  grcnt  deal  loo  early  to  usceriaia  the  coanteract* 
ing  lurce  of  the  raceme  disease.  3d,  ItitdoiAt- 
ful  whether,  in  his  selection  of  vaccine  matter,  lie 
chose  the  proper  period ;  for  he  informs  us  that 
the  matter  was  tuken  from  the  nnidinl  in  %  punltnt 
iliiir,  which  we  now  know  is  very  urtlkvourablc  to 
IhcMiccchS  ot  the  vaccinating  process.  (Jenner,  p. 
lis.)  4th,  Dr  Woodville  fornaed  a  very  erroneous 
notion  of  the  nature  and  distinctive  characters  tt 
the  vaccine  and  vaholoua  diicaies ;  not  only  in  con> 
stdering,  like  Dr  Jenner,  "  the  vaceioe  varmta,  and 
the  human  variolev,  to  be  only  viirieties  of  the  same 
disease, -ratlicr  than  distinct  ^(lecies'  (p.  152,  15S); 
but  in  the  further  error  ol'  Mij.'posirig  Con -pock  ca- 
pable of  exciting  a  general  aiiectioii  of  the  skin.  Our 
more  perfect  knowledge  of  Cow  pock  has  shown,  that 
itac«<foii  ON  the  tkin  is  confined  to  those  spots  oaif  to 
which  it  b  applied,  and  that  it  never  hitherto  has 
been  known  to  produce  general  eruptions  similar  to 
itself.  'I'liis  error  is  intimately  connected  wiiii  Mo- 
ther committed  by  Dr  Woodville,  in  believing  cow- 
pox  cnjfable  ol  tonimunication  by  eifluvia,  or  by  any 
otlicr  iriaoner  than  that  of  absolute  contact.* 

The  results  ofDrWoodvJlle'sexnerimentSySodtllbr- 
eot  from  those  etrtained  by  Dr  Jenner,  were  com. 
tnunicateJ  to  tliis  gentleman  at  first  apparently  in  a 
private  manner  (o,  r,'!J) ;  and,  in  order  to  submit  the 
matter;  v>  u  (air  trial,  l,<indon  vaccine  lloiil  was  trans- 
mitted to  Dr  Jenner,  who  inoculated  severid  persons, 
(t  vrenty, — eighteen  at  the  manufactory,  two  previous- 
ly, p.  ISS),  without  any  other  diffncnoe  of  eflect 
than  a  greater  degree  of  local  iaflammatioq,  and 
with  an  eruption  of  a  few  red  spota^  wUoh  quickly 
disappeared  without  maturatins;. 

It  wna  in  a  Rub'eiiuent  pubhcation,  ho«e\cr,  that 
Dr  Jenner  undertook  the  task  of  examining  ibe  ex- 
periments of  Dr  Woodville,  and  showing  tbecireMB» 

•tanee*  (tod  which  the  difoeat  results  praceedad. 
The  anomatoos  appearances  he  liere  aaraibed  to  the 

notion  of  variolous  matter  «hlch  had  crept  into  th« 
constitution  with  the  vaccine  ;  1st,  Bfcause  a  great 


-*  Jeuier,  p.  &i.  furlhtr  Obmwatimu.  Pcaraoai,  p.  60»  Prepositioa  VI. 


by  Google 


VACCINATION.        ;  707 

•  namber  of  the  persons  vaccinated  by  Dr  Woodville  most  never  to  mcoeed  tlM  BMcev  or  vaficiiiatioD.V'MtiniiM. 
wm  iaacBbted  on  the  3d  or  5ib  day  trilb  'Vario-  In  his  Obiervatmu  on  ike  CaU'pet,  which  appear* Smkv^p' 
bua  nMltcrt  2dp  Becanack  in  th«  GJowxttenihira  ed  ia  July  1800^  NMnjr  imporum  fdcis  were  didclos- 
dairiey,  whtr*  eov-pox  bad  bera  knawn  time  out  of  ed,  which  tended  dircctl)<  to  unfold  the  true  proper- 
mint!,  no  pustular  eruptions  had  ever  fi  known  to  ties  of  the  vaccine  cii-ciM-j  and  tho  relaiiuii  wliich 
appear  on  the  general  cutaneous  surfai  c  ;  anii  Jii,  Re-  »ub»ist8  betwu'ii  lU  ucUon  and  ilwt  of  ^niuli-pox.  It 
cauic,  iliouj;!]  tfie  j)riij)()riii)ii  ii(  pn^uil.ir  cases  was  at  i-^  uiiiitf>,'!->Hrv,  at  this  distance  of  time,  to  enter  into 
fint  3  out  of  they  afterwards  diminiWied  so  much,  the  merits  of  the  charge  which  I)r  VVood*iUe  COB- 
(hatoftboJaat  100pefioaiiiiooiht«d*ooijaafoohad  oeived  Dr  Jenner  brou^ht  against  the  vacdne  naC' 
iwutulat  cruptiMH.  .  tar  of  tba  Sawil-^x  U«*pital»  and  of  the  mode  ia 

To  bring  this  matter  to  a  more  aatiaraetory  which  Dr  Woodville  attempted  to  repel  it ;  and  as 
determination,  Dr  Ji-mer  prncured  fluid  from  an  we  do  not  conceive  it  ti  rKKi!,  in  thu  ^;i^'i.[l•^t  ilcgrec, 
affected  cow  belon^ini;  t<>  a  t.irmrr  in  Kentish  Town,  to  illustrate  the  qucition,  uf  ttm cause  ut  lite  pustular 
and  transmitted  it  to  Dr  Marsliall,  who  »tis  then  ex-  appearances  after  vaccination  in  that  H(i»pitai,  it  may 
tenstveljr  engaged  in  vaccination  in  Ulouceatenbire.  hie  passed  over  in  silence.  The  more  important  and 
Under  liia  care  i'i3  person*  had  undergone^  in  the  not  leM  interesting  subjects  of  Dr  Woodnlle'a  pam- 
oouma  of  loaw  weelts,  the  proeeat  of  raednadoa  t  pUot  wore  tlie  fact  of  the  dt^^>p«Mance  of  these 
and  of  thia  nnmber  it  appears  that  1S7  were  in>  pnatular  eruptions,  and  the  circumstances  under 
feoted  with  the  muiiiT  si-nt  by  IV  .ItniuT  from  which  they  disappeared.  1.  Tlic  vact  iie  in.ittcr 
London  ;  yet  Dr  Marad.ill  posuivcly  states,  ihut  of  the  Siuall-pox  Houpit;!',  nficr  wl.ith  pustular 
aeitiicr  in  the  first  set  of  caM-s,  nor  in  those  llms  erupt-onis  luul  so  ^iTicrjllv  Lij,jn-;irc  il,waseu»ployed  in 
vaccinated,  had  any  puitular  eruption  occurred,  or  two  situations  in  the  country,  m  vaccinating  more  than 
bean  obaenred.  (P.  158,  159.)  in  one  case  onlj  1000  persons,  in  two  of  whom  only  did «n]r  pu.<itule«, 
did  a  puttule  appear  in  the  elbow  of  tba  inoeii*  veaembling  those  of  amall-pos,  appeal'  S*  Thowgb 
lalod  arm,  and  it  maturated.  The  lame  result  Dr  WooJville  dented  adttltcration  of  tlio  vacefoo 
was  obtained  in  tlic  vii  i  iii.iti  iii-j  romjurterl  by  Dr  matter  with  matltr  of  <:nvall  pox,  he  was,  however, 
Jenticr  personally,  ani)  in  tliosi;  by  his  rclatinn,  Mr  obliged  to  admit,  tliat  ihe  case*  of  vaccination  in  the 
Henry  Jenner.  (P.  U]-2.)  Vrom  these  C.K  t^  there-  Hufpital  "  li;ui  been,  and  still  continunl  to  be,  in-  '  * 
fore,  Dr  Jenner  concluded,  that  the  vaccine  matter  fluenccd  by  some  adventitious  cause,  independent  of 
obtiiincd  from  aaanimal  reared  in  the  ncigiibnurhood  cow-pmt."  This  was  proved  by  the  results  of  vac- 
of  London  wu  not  difllerent,  at  least  in  its  cfliscia,  dnatioa  praetitcd  in  the  hoapital  by  matter  oblaioF. 
from  that  which  wat  obtained  fnrni  aohnala  affiscted  ed  from  nmny  dHiere'nt  animal* :  by  the  result*  of 
wiili  the  disease  in  (it  lui  c'lcr  liirc.  It  is  proper  vaccination  (jr.icti'^cJ  on  pLrionj  at  ttu  ir  own  liouses, 
to  notice,  however,  tiiat  Ur  .Icnm  r  ackr^mledged  in  v.arious  di^lricts  of  Londun,  by  Ur  Woodville 
that  some  of  his  correspondents  had  mentioned  the  und  other  medical  gi  r.tiemcn  who  eiiijiioyed  the 
appearance  of  eruptions  at  the  commencement  of  matter  from  the  same  stbdi;  and  more  decidedly 
tneir  vaccinating  operations;  but  **  in  these  cases,"  by  the  result  of  vaccination  practiced  on  three 
be  remarlca,  "  the  matter  was  derived  from  the  ori*  patkots  at  Hoapital,  with  matter  obtained  from  the 
ginal  atock  at  the  small-pox  Hospital*  same  cow,  from  which  Dr  Jenner  took  the  matter 

Another  point  in  this  inq  iirv,  viz. theimrounity  from  employed  in  the  vaccinations  of  Dr  Marshall.  In 
subscqaenlsmall-poxi'.ti'ordeJby  vaccination,cameun-  one  ot  ihese  patients  no  few  er  than  Itu)  varioloid 
der  the  invc.>-tit;riiion  of  l>r  Jenner  at  this  period.  Al-  puhtnks  appeared;  ;;nd  other  insttanceji,  iqaally 
though  iheeviditicc  upi>n  thispninthadl>eeo  already  conclusive,  appear  to  have  tulcen  place,  a.  Among 
oondfusive,  yet,  as  various  facts  were  constantly  many  childrea  residing  in  various  parts  of  Lon- 
coming  to  the  knowledge  of  Dr  Jenner  to  prove  the  don,  to  whom  Dr  Woodville  transferred  the  dia> 
procectini^  power  of  vaccination,  and  its  influence  in  ease,  through  the  medium  of  the  Hospital  nmtter,  ao 
counteracting  small-pox,  even  when  the  system  instance  of  maturatcdpustulcshadoccurrcdduring  llu: 
is  under  variolous  action,  he  published  several  of  twelve  months  succeeding  to  the  introduction  of  the 
these  prool«,  ir»  order  to  show  the  true  power  of  priu  tici'.  4'.  1  lie  [lUitul.ir  i  raptions  which  had  been 
the  vaccine  disease.  These  cases  are  in  every  re-  so  common  after  Vitcoiiatian,  at  the  early  period  of 
apect  similar  to  many  Others  which  have  since  occur-  the  practice,  became  much  lesa  frequent.  Of  310 
red,  end  it  is  wmeeesaafy  to  bestow  further  notice  on  casaa  of  vaccinatioo,  after  the  publication  of  the 
then.  Shortly  after,  e  second  Tract  appeared  (Who  first  Reportt,  39  were  attended  with  pustular  erup- 
Dr  Woodville;  and  though  hi''  object  wa^  to  refute  tions  in  the  following  order:— In  the  first  100,  19; 
Uie  assertion  of  Dr  Jenner  rei^ardini;  the  adulto-  in  the  second  100,  13;  and  in  the  lost  110,  only  7 ; 
ration  of  the  vnccino  inaiter  of  tlic  Snia  l-po>:  and  at  a  later  period  they  appeared  in  the  pfopor*  - 
Hospital  in  London,  his  testimony  was  of  the  ut-  tion  of  3  or  4  only  in  the  100. 
BOat  advantage  to  the  anti-variulous  power  of  vac-  From  these  various  facts,  Dr  Woodville  very  justly 
efaiaiido.  It  will  be  remembered^  that,  towards  tba  drew  the  infeienoe,  that  the  cases  vaccinated  at  the 
condusion  of  Dr  WoodvMci'a  vacdnations,  the  vark>>  hospital  diftred  fron  Ihon  vaccinated  elsewherci  m 
loid  or  puitular  eruptions  which  had  been  so  fre-  being  placed  in  the  centre  of  a  variolated  atiuospherOi 
qucnt  at  the  beginning,  began  gradually  to  diminish,  to  the  operation  of  which  the  pustular  eruption*  vere 
and  finally  alnv>t  tn  disappi  ar;  and  in  the  further  to  be  ascribed.  In  forming;  tJi is  conclusion,  however, 
prosecution  of  this  physician's  experimental  inveitt-  he  committed  the  aiogular  paralogism  of  supposing 
(rthnt,  we  find  that  Oum  entpttonc  won  ibiind  tl*  that  the  cow^^pedk  cieji«f  tbeia  pattides^  or  wm,  in. 
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Varalntai.otber  irords,  the  direct  c&ute  of  the  varioloid  dit- 
'«^\'"^eMe;  and  he,  thtrerorc,  ima>;ined  that  the  variol* 

aicd  atmafjitiLTL'  of  tlic  IIo-|.ita!,  ttic  cxtttcnce  of 
which  lie  vu!hn;^ly  luhiiinti),  oiriy  ■  co-ope- 

r;itin::  caii«u.  li  is  (jlivioiis  th.it  lijis  fxtraordi- 
nary  docirme  owed  it»  birth  lo  the  previous  opi- 


raiMri(,aiM>,thatDr  Woodnlisoot  onl^  admitted  thitVa 
liifbrcaoB  in  iia  fallett  extent,  but  applied  it,  in  the***" 

same  unlimited  coiutruction,  to  tiiL-  innuaiuiv  aiFtirJed 
by  vaccination  againstthcvarioiuuii  dit>uu.^c.  "  liiio  ur- 
cuinstance,  then,"  says  he,  (that  is,  the  immunity  af- 
forded by  cow-pox),  "appears  to  be  as  much  a  general 


aioti  whicli,  we  huvc  already  remarked,  lie  formed  of  law  of  the  system,  en  that  a  person  baviog  had  the 
the  nature  of  the  vaccine  di^ea^f , — that  it  wa»  not  amall-pox,  is  thereby  rendered  luieiuoepttble  of  i«* 
—  I.   .  u  :  J  I....   eriving  the  dkeaee  «  MOODd  time."  {Reportt,  155.) 

On  this  subject  it  is  only  necessary  to  remark,  tliat 
Dr  Thomson  of  Edinburgh  has  shown,  in  the  uiOi>; 


confined  to  the  apot  tn  which  lymph  i*  applied,  but 
WHS  copable  of  Lxtfiulin^  its  oftion  over  the  whole 
cutaneous  sui  f  it  I'.  H  ui  l)r  \Vood»ille  not  allowed 
himself  lo  hi-  niisjiTl  liy  tliis  (Truiieoiis  priiicipl", 
there  is  a  strong  preftumption,  truni  tlic  language  in 
which  he  expreiaes  hiiu»cif,  that  he  would  have  ar> 
rived  at  the  tnra  concluaion  which  leoent  and  acnt* 
rate  obeervation  hare  at  length  •ucoeeded  in  «atabllah> 
Ing. 

When  the  facts  above  noticed  are  considered,  wo 
conceive  it  will  nut  be  iliHicult  lor  our  readers,  if 
they  keep  in  mind  the  points  originally  ascertained 
by  Dr  Jenncr,  respecting  ttic  local  action  of  tho 
vaccine  disease,  and  the  necessity  of  its  being  com- 
municated by  application  of  its  proper  fluid,  to  CMB> 
prehend,that  the  jmtttular  cruptione  over  th«  co* 
taoeoos  surfaoe  of  tfie  vaecmated  were  not  excit- 
ed, as  Dr  Woodvillc  conctiuUd,  by  co«'-poc5i,  nor 
aros^e,  m  Dr  Jenner  suspecttd,  from  mixture  of  vario- 
lous matter  with  vaccmc,  but  were  tlie  immi'diiite 


resulta  of  the  variolous  atmosphere  in  which  the  indi- 
vidtuJl  were  placed.   The  different  degrea  in  which 

tbej  apoeaied  in  the  carljr  end  now  receot  period  marking  the  epoch  of  its  genwal  adntiaaion,  and 
'of  Dr  Woodvine's  vaednationa,  will  fonn  no  valid   nonncing  the  adoption  oflt  in  Public  Charitiet, 


objection  to  flilf  conclusion,  wlicii  it  is  remembered, 
that  the  frequency  of  pustular  eruptions  in  the 
first  vaccinations,  depended  on  the  iihundanic  of 
variolous  effluvia  necessarily  existing  in  a  snmll-pox 
iloapital,  or  the  saturation  of  its  air  with  (lii»  iri\t- 
ter ; — while  their  aubaeqaent  rarity  waa  the  efiisct  of 
its  gradual  dhninntion  by  the  divieion  or  dtminntion 
of  its  cause*,  and  of  ilf*  final  extinction  by  the  substitu- 
tion of  another  disea.-e.  Tliat  admixture  of  variolous 
matter  had  not  taken  place,  tticre  u  every  reason 
to  conclude;  as  wc  know,  from  the  experiments 


convincing  manner,  iliut  t!u- non-recurrence  of  small- 
pox has  been  admitted  on  far  toa  slender  grounds ;  and 
that  tiic  writings  of  physicians  contain  sufficient  evi- 
denccj  that  am^-pox  otay  occur  at  leaat  twice,  if  not 
three  tinee,in  the  penon  of  tbeeameindividtialt  Had 
this  important  proposition  been  known,  or  admitted  to 
its  just  extent,  at  the  period  when  vaccination  was  in- 
troduced ,  there  is  reason  to  b  1 1  i  e  v  e ,  1 1 1  at  the  appearance 
of  pustules  on  the  persons  of  those  who  bad  been 
vaccinated,  would  not  have  occasioned  so  much  per- 
plexity to  the  friends  of  the  practice,  or  triaaph  to 
its  cnemiea,  and  tliat  iu  true  merit  would  have  been 
Store  justly,  and  not  less  quickly  appreciated. 

Daring  the  progress  of  Dr  Woodviilc's  experimen- 
tal inquiries,  the  merits  of  vaccination  began  to  tx 
understood,  and  the  practice  had  been  coming  into  ge- 
neral und  exten»ive  use,  both  in  London  and  in  the 
more  remote  counties  of  England.  The  publication 
of  Dr  Woodville's  second  Tract  may  be  regarded  BS 

 1.J  L  %.    -*   .  ^ 

and 


in  the  practice  of  the  most  eminent  «ur<;conf.  The 
united  efforts  of  Dre  Pearson,  Lctuom,  MM.  Moore, 
King,  Ac.  and  other  philanthropic  or  professional  indi- 
viduals, contributed  powerfullytoitsgeneral  introdoe- 
tion;  and  though  oppoeit|iODwa«atfirttBhown,theinat« 
candid  and  IntclUgnt  part  oftbe  pvoftaaioa  at  length 
admitted  the  advnniagee  ervacdnatioB  over  artiSdal 
variolation.  It  is  unnecess^ary  to  bestow  any  notice 00 
the  objections  which  wcie  urj^ed  by  writers  of  a  certaia 
class,  and  which,  as  they  wtre  founded  on  prejudice 
have  now  imk  into  a  well  merited  oblivion.  Tbeeffi> 


of  Dr  Woodville^  that  it  is  impossible  to  produce   cacy  of«aCGination,as  an  anti-variotous  apent,wai^ili- 


in  tina  maaiier  ft  mixed  or  neutral  dtieMe,  hot 
that  eaSdi  prerervea  ita  dittinctive  and  appropti- 

Bte  c?i!ir«Mcrs.     The  post-vnccini"  p  i  ^sl.ir  erup- 
tions should  have  (Suggested  auoiiicr  (.(jnclusion, — 
that  the  vaccine  disease  does  not  entirely  extinguish 
the  variolous,  or  prevent  its  appearance,  butrendert  it 
milder,  less  tedit  u  ,  ui  J,  to  a  certainty,  deetrojaAe 
chance  of  ita  fiitalily.  That  tbit  conclmion  escaped 
Dr  Woodville  w  by  no  ueana  wonderrol,  especially 
when  it  is  remembered,  t?iat  the  gcm-ral  belief  of  the 
profession  was,  that  a  second  attack  of  small-pox  was 
an  occurrence  so  rare,  as  to  bo  considered  next  to 
impottible.  "  Happy  is  it  for  inankiud,"  says  Dr  Jea- 
wsr,  *'lbat  the  appeniancc  of  the  small-pox  a  second 
'tioie  on  the  eaina  pcraon  bejond  a  trivial  extent,  ia  ao 
*estreiBelyrare,tbat  it  ia  looked  apon  aa  a  phenomenon. 
Indeed,  sini:e  the  publication  of  Dr  Ileberdcn's  paper 
on  the  VaricciUc  or  chicken-pox,  the  idea  of  such  an 
•occurreiice,  m  ilffurL'tiCf  tr:  jiuitiDniy  si>  truly  respect- 
•Miois,  ha*  been  generally  relinquished."  It  is  worth/  of 


deed,  a«  gmiefalljr  adaiitt«4»  md  tha  pcacUce  wa 
widely  introduoed,  that  ita  benefila  were  extended, 

in  the  course  of  a  few  months,  to  ninny  thoujand 
pcrsong,  in  different  towns  of  the  kingdoai;  and 
were  conveyed  by  different  channels  to  Paris,  to  Vi- 
enna, to  most  of  our  colooies,  and  to  the  United  States 
0  f  A  merica.  In  the  mcantiine,  the  impression  creat- 
ed at  fim  hjr  theappiWKaBfle  of  pustules  in  the  vacct- 
nationa  of  Peataon,  Woodrilie,  Kin»,  Dunning,  Gold* 
8on,andoihr-v  If  ned  to  have  worn  off  completely,  or 
to  have  been  lurgoUen  ;  and  the  great  bulk  both  of  the 
profession  and  of  the  iiublic  considered  the  occar* 
rcnce  of  smali-pox  eruptions,  after  vaccination,  ei- 
ther impossible  or  so  rare  as  to  be  regarded  as  a 
phjrnlal^icai  anoinafy.  Thefenaral  cradance  of tbia 
maxim  md  not  aiiae  ftora  the  complete  abaenee  of 
pustular  eruptions  oAer  vaccination,  as  wc  shall  see, 
but  evidently  depended  on  the  idea  of  the  distinctive 
nature  of  chicken-pox,  or  the  inaccurate  notions  of 

smaU-pox  itielf  then  prevalent;  and  also  on  thegrani 


Digitized  by  Google 


V  A  C  C I  N  A  T  I  0  N. 


Tiwiwittm.  oxppciations  formed  of  the  powers  of  the  TBccine 
disease  in  counteracting  or  extinguishing  the  poison 
of  smalUpox. 

The  truth  of  these  ••sertion*  it  abundandj  ooo- 
Anneil  bjr  the  rabaeiieent  hiklmj  of  Tsooimition,  iitd 
of  small  pox  eruption*  occurring  either  sporadically 
trr  epideinicnlly  in  varinu<i  parts  of  the  country.  We 
have  alrea'ly  seen,  that  Dr  Jenncr  was  led  to  inter 
tlie  absolute  iaiinunity  from  small-pox  conferred  by 
the  prnceMdf  MeelntUon,  Mtd  to  consider  the  vac> 
cine  diae««e  m  itoilar  to  •niaU*pox,  tliat  when  the 
tininati  bedj  Imd  underKORe  the  former,  it  was  no 
longer  linble  to  atlaclcs  of  the  loticr.  Thi-;  tJoclrinc 
was  admitted  by  manv  profp»«ionLi!  pcTsrins  in  terms 
miurh  tiMrf  tmliiniU'tl,  it  pn«'.il)Ic,  thiiii  in  which 

it  had  been  undersiood,  evei>  by  it»  hrst  (jromolgator. 
Dr  Jcnner  wa«.  indeed,  inclined  lo  qualify  it  in  some 
degree:  but  the  professed  p&rtiians orwcdnuioiij 
from  •  wHlmeent  Idea,  perhaps,  that  it  would  wealc- 

en  puhlir  cnnfitffncp,  iinrl  render  the  adoption  of 
vaccination  K  -^s  l  a^v  tlian  wit<<  consilient  with  public 
safety,  opposed  tvcry  apiiroach  to  such  no  opinion, 
and  defended  strenuously  the  anti  variolous  pro- 
perties of  the  vacdM  dieeaae. 

It  ia  •carcehr  neeenary  to  Motion  bera,  that,  aiooo 
the  time  of  Dr  Heberden,  a  veaieular,  or  vealeulo- 
puttutar  disease,  not  unlike  small-pox  in  it^  !oraI  np- 
pearancts  and  constitutional  synrjHomf,  hud  been 
distingutshcii  from  it  as  a  separate  affection  iitider 
the  name  of  Chickcn^pot.  Alaiot<t  all  the  instances 
of  pustular  or  small  pox'liheeruptions  irhich  were  ob- 
•mod  after  vaccination,  were  referred  to  the  fa«ad  ef 
ohiehen-pox ;  or  if  they  were  not  sufRcientljr  rimtlar 
to  this  disease,  to  bo  referred  to  it,  l)iey  were  admit- 
ted to  be  hniali-pox,  huJ  occurring  only  in  persona 
on  whom  Taccinatiou  had  been  imperfect  in  action, 
or  improperly  pertbrmed.  In  other  inctancea,  the 
appearances  of  the  eraptien  were  ao  faltaeioia,  or 
toe  ideaaof  the  obMrrers  aojittle  precise,  that  of 
thoee  who  taw  dtemaame  contended  that  they  were 
chickcn-pnx,  and  others  small-pox. 

Although  cases  were  not  unfrequent  in  which  prac- 
titioners of  experience  and  knowledge  were  obliged 
to  admit  tlie  occurrence  of  small-pox,  in  the  peraooa 
of  thaae  who  had  undergone  Taeeiaation,  Dr  Willan 
appMia  lo  have  been  the  Artt  irfio  had  eooragc  and 
patienee  aofflcient  to  esamioe  the  matter  coolly, 
and  to  show  the  exact  wei{;ht  of  evidence  by  which 
it  was  supported.  In  the  fourth  section  of  his  in- 
teresting treatise  on  Vaccine  Inoculation ^  this  phy- 
aician  baa  collected  aeveral  caaea  wbioh  oceurrod  to 
hinwelF,  or  wltblo  bia  own  penonal  obaervation,  aod 
referred  to  those  collected  by  authors  since  the  intro- 
duction of  the  practice  of  vaccination.  As  many  of 
these  were  thought  by  several  phvsicians  and  sur- 
geons to  have  been  chicken-pox,  and  as  this  indicated 
want  of  precision  in  the  charactefflaticaof  tfae  disease, 
'  Dr  Willan,  in  hia  leventh  aectiea.  gave  an  acoooot  of 
fheae  nmrfca  by  which  he  eonoelTed  ebicken«pox  in 
tliree  different  foreis  could  be  recognised.  And  it 
is  by  no  means  ur.in-.poriunt  to  observe,  tliat  the 
diatinctiont  wliich  Dr  W  iilan  estabU»hcd  among  the 
•  variotia  forms  of  cutaneous  inflammation,  and  tiie  pre- 
eiaieQ  with  which  he  expected  ihe  eruptive  diseases 
toebaorve  those  chnraeten^  iHrevealed  bim  from  tak* 
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ing  those  general  and  more  just  views  uf  post-vac- 
cino  tmall-pox  in  which  physicians  have  sioce  coin- 
cided. Little  change  therefore,  appears  to  have  taken 
pUoe  in  the  opiotooa  of  profiMiooal  neo,.  farther  than 
to  admit  the  oceinTenoe  of  cMdcen-pox,  and  of  a  mo* 
dified  small-pox  after  vaccination;  or,  if  the  appear- 
ances were  too  strong  for  this  construction,  tocoufidcr 
tlie  vaccination  as  imperfect  and  ineffectual.  Such, 
in  general,  was  tiie  tenor  of  the  Report*  of  the  Vac- 
one  InUitutiomt,  of  our  various  public  charitieB,  and 
ioaooie  inataneeaof  acientiBc  Collegca;  aadaoooaai* 
mem  and  decided  was  the  language  of  thoae  bodlee, 
that  individuals  tvereunable  to  form  their  own  opinions 
on  ubjecla  of  daily  observation,  or  were  prevcated 
from  expressing;  ihein  by  ilie  tear  ofbeing  regarded  as 
either  iocupable  of  observing,  or  iinable  to  communi- 
cate the  genuine  and  perfect  fom  of  the  vaccine  di^ 
ciae;  or,  in  abort,  n  eoemica  lo  o  practice*  the  paooa 
object  of  wUdk  waa  to  eoonteraet  •  foel  and  fttal 
disease,  at^d  to  iooicaae  the  prebaUo  ehanoea  of  hu- 
man lite. 

The  publication  of  these  Reports  did  not,  how- 
ever, cause  the  complete  extinction  of  pott-vaccine 
aoBaO-poK,  or  pretent  the  appearance  of  tlie  dii- 
eaaat  and  caaea  oontimied  to  eocur  e*eo  after 
the  process  of  vaccination  was  admitted  to  be  satis- 
factory,  and  in  the  obsi  t .  fi-ims  of  plij^icians,  whose 
kno^lcdfje  and  experience  gave  no  ),'round  tor  doubt- 
ing the  fact.    Ic  cannot  be  expected,  that  all  the.'*« 
cases  have  been  published,  or  that  their  full  extent 
can  now  be  ascertained ;  for  it  is  easy  to  see,  thiat 
tbey  would  be  often  ditregarded,  and  tometinea 
atadiously  concealed.'  To  undentand,  however,  the 
merits  of  vaccination,  and  its  ioBuence  in  controlling 
small-pox,  sporadic  or  epidemic,  it  is  indispensably 
neccss.iry,  fur  the  unbius.sed  iriquirt  r,  to  be  aware  of 
the  evidence  which  may  be  obtained  ironi  titc  ca»cs  of 
▼ariolous  or  varioloid  eruptions  in  the  persons  of  the 
Toecinatod  already  reeordod.  It  »aa  to  Dr  Thon- 
■on  of  Edbibnrgh  that  waa  reserved  the  merit  of 
ascertaining  the  true  powers  of  vuccination,  and 
of  placing  in  a  just  point  of  viow  the  htnefits 
conferred  on  mankind  by  the  introduction  of  the 
practice.    The  caaea  of  pustular  eruption,  in  the 
pemons  of  the  vaceioatied,  were  scattered  in  various 
work*,  their  etideooe  waa  neglected  and  overlooked* 
and  the  inferencea  whidi  they  tended  to  establilh 
were  not  undersiood,  or  ihoy  were  di-rf  j  ir  It  J.  It 
was  only  by  eam[Nirisou  with  liio«e  aiiurucu  hy  sub- 
sequei  t  observation,  that  real  advantage  could  be  de- 
rived from  them.  An  opportunity  for  this  inveitigA- 
tioo  occurred  in  1816,  when  tmall-pOK  bcMa  to  ap- 
pear in  one  or  two  poinu  of  the  country,  ana  eventual- 
iy  spread  over  a  considerable  extent.    Had  the  ap- 
pearance of  small-pox  been   coniined  to  (jne  or 
two  towns  or  villsges,  it  is  not  unlikely  that  they 
mij;ht  have  been  viewed  in  the  same  indifferent 
light  in  which  they  bad  been  aince  ISOO^  and  that 
they  would  have  oentlnoed  to  give  riae  to  the  same 
doubts,  and  similar  imperfect  explanations,  which 
they  had  previously  done.    Appearing,  however,  at 
they  did  in  many  different  poitus  of  tlie  h!aiul,  suc- 
cessively or  simultaneously,  and,  as  was  atierwarda 
learnt,  in  several  countries  of  Europe,  the  public 
mind  became  alafnad«  profeanonal  curioaity  waa 
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awakened,  and  phjslciona  raeutned  the  task  of  inves- 
tigating a  disease  which,  it  liad  been  fondly  but  prc- 
DMllKly  hoped,  vaccination  would  render  practical* 
lyuDknewn.  In  the  year  1816,  accounU  of  aMdl* 
pox, — orcurring  in  persons  of  all  kinds,  thoac  ex* 
posed  to  contagion  and  those  not  exposed, — the  no* 
ciliated,  tlic  unvaccinated,  the  ioiperfectly  vaccinat* 
ed,—and  even  in  tlxwe  who  iiad  previously  undergone 
theiUaeesc,  began  to  be  transmitted  to  the  varieoa  pc* 
tfcidkal  publicetionti  end  during  the  four  nibeHiiefit 
yean,  the  epidbnio  cootintwd  to  appcv  or  auMid* 
at  intervals,  nnd  to  furnish  matter  lor  the  obscrva. 
tioii  and  rt  iHoriing  of  phyklciann,  whether  vaccina- 
tors or  inociil.itors.  In  Lliiinburgh,  and  various  parts 
lif  Scotland,  they  prevailed  to  n  very  considerable  ex- 
teiKi  attended  with  a  mortality  nf  i  in  4  to  the  un- 
Tiocinateil  end  unvariolated,  and  affecting  the  vac* 
dnated  In  the  rate  of  1  to  it  nearly.  Though  tho 
individual  raves  nave  been  observed  nnd  cnilcclcd 
by  triiiiy  dilicrtnt  profi'-'sionul  gciiilemcn,  it  is  td  Dr 
T  .1(1111 ,  111  almost  I'll' Iri  ^)  I'lat  wc  one  ihc  tliorough 
investigation  which  the  tubjcct  bos  at  lingth  undcr- 

Siae^  end  from  whose  researches  have  been  derivid 
e  eeftaio  end  satisfactory  results  which  ve  OOW 
poswsa.  This  physician,  (({ually  distingulsed  hf 
acutcness  of  rt  aMinlii":,  tound  judjinieiit,  and  Iiahils 
of  accurate  obscrvatio;!,  examined  pLrsorialiy  liic 
whole  of  the  CQ^es  alniojt  iliat  occuitliI  in  Edin- 
burgii  and  its  vicinity  ;  and  where  the  distance  reo- 
dt-rcd  personal  eMlttilMtioB  iBGlMlTcatent,  praotted, 
from  intelligenft  oorreipoDdaiita,  oorraet  icoooDtt  of 
the  pheiNimena.  It  wet  in  e  letter  addreaied  to  the 
Editor  of  tlic  Medical  and  Surgical  Journal  in  Sep- 
terober  181S,  thatDr  Thomson  iir»L  expressed  his 
opinion  of  tliL-  incorrectness  of  the  prevalent  doctrines 
on  the  eflects  of  the  vaccine  disease,  and  of  the 
common  doctrines  on  small-pox,  chickcn-pox»  and 
modified  small'pox,  wUb  which  thete  opiaiow  wera 
intimately  connected. 

In  consequence  of  the  publication  of  this  letter, 
and  a  subsequent  one  containing  a  series  ot  quurics 
tending  to  illustrate  or  ascertain  the  doubtful  points 
of  the  aubject,  a  great  body  of  evidence  waa  in  a 
Uiort  time  collected,  and  in  variotttfoms  laid  before 
the  profession.  The  rcaultai,  with  thoee  of  Dr  Thom- 
son's very  extended  observation  of  the  disease,  may 
be  found  in  the  two  w  orks  wtiicli  he  has  recently 
published;  and  in  which  he  has  canvassed,  with  the 
greatest  judgment,  and  in  the  most  libL-ral  manner, 
all  the  probUmatical  and  ataimied  pospta  of  the 
subject. 

The  circumstances,  however,  which  merit  particu- 
lar attention,  in  this  recent  epidemic,  are  tho  strong 
conRrniation  of  the  truth  of  many  of  the  earliest 
observations  since  the  introduction  of  vacc)naUoa;and 
eapeeklly  of  those  views  which  we  have  already  shown, 
the  experineDtal  inqoirr  of  Dr  WoodviUe,  tf  pro- 
perly undentood,  would  have  suggested.  The  ve> 
rioloid  diifeaso,  at  ienst  in  Edinburgh  and  its  vicinity, 
and  60  far  as  can  be  discovered,  throughout  Scotland, 
occurred  in  llirce  claKses  of  persons;  those  «ho  had 
undergone  oeillier  small-pox  nor  cow-pox,  those  who 
pedca  throHjdi  imaU-peXiaod  thowwho  had  under- 
f  onok  In  «  Mtttfidoigr  maoiMr,  the  pvoem  of  taod- 


In  these  several  classes  of  patients,  it  was  found Vi 
that  the  different  forms  of  varioloid  cruptiona  do- 
ftcribed  as  pure  small-pox,  modified  sroall-pos,  aai 
chiohea^x,  co-existed  during  the  epidemic  tad 
wen  omfale  of  produciaa  eadi  other*  It  was  ob> 
aewed,  ror  exaropic,  that  lodiTidnali  who,  ofter  vac- 
cinutiiin,  |ire(*tiued  eriijuivJos,  termed  )LOi!:i'i  .\  small- 
pox or  cikicken-pox,  »ere  capable  of  communicating 
to  those  who  bad  neither  undergone  TecdiNUioi^ 
nor  had  been  affeUcd  with  tmalt-po^,  an  eraptita 
disease  which  could  not  be  dlatwgvithed  by  comae* 
tent  judges  froa  noall  pox.    (Thomson,  Fariofoid 
Diteate,  p.  45,  end  p.  207.)    It  was  also  found,  that 
the  same  coiUugion  or  the  same  infeciinp  source,  pro- 
duced cii^es  ol  coJierent  or  confluent  small- pox  in 
the  unprotected;  and  cases  of  chickeD-peXi  orflif^ 
dified  amall-poK  in  the  vaccinated,  or  even  in  peiaaoi 
who  had  nanf  yean  before  pa«ed  through  •aiell> 
pox.    The  obvioiu  conclusion  from  these  facu  i«, 
that  if  small-pox  and  itn  modiheationa,  and  chicken, 
pox  be  adnittled  to  derive  (heir  origin  Irom  a  conta- 
gious source,  that  conugion  must  be  one  and  tits 
same  for  all ;  and  that  whatater  opinion  be  formed 
ai  to  the  nosological  diffiannoei  t£  aaiall-pox  aad 
diicken-pox,  aa  pustular  or  voatcnlar  eruptions,  it 
must  be  gr u  'l.  J      u',  ili  y  spring  from  the  tariiL  pt- 
nerating  cau»-C{  nnJ  liiai.  liic  variatiMos  in  appeuiiiucv 
depend  on  something  totally  unconnected  with  the 
contagious  agent  which  causes  their  formation. 
There  ia  no  means  of  occounling  fur  this  rcbtioo  of 
diseases,  Dr  Thomson  haa  Jiittljr  reveihcdj  iinlcaa  ia 
supposing  two  cootagiouaeaiMce,  apedficatly  dlathet, 
exibtirr^  ;i;  the  same  time,  and  in  ilie  tame  plscc, 
and  i>roducing  their  re6|)ective  eQeclson  I Iw  persons 
of  those  exposed,    liut,  independent  of  the  general 
improbability  of  tiiia  doctrine,  it  might  be  eaai^ 
shown,  that  of  two  cud)  distinct  contagieea  eaooeeiM 
we  have  auppeaedj  not  odIj  would  one  or  other  have 
^prodoced  ti»  ebaraeteristicedects  on  a  much  greater 
proj'orlion  of  the  community ;   but  thcee  efiectf 
could  nut  possibly  have  been  so  frequently  inter- 
changed, or  £0  uniformly  have  appeared  in  place  of 
each  other,  as  the  expecieMe  of  tjie  recent  CP*da- 
mic  has  shown.  To  render  thii  point,  whteh  ia  fiayn 
to  be  miauaderatood,  especially  by  our  general  read- 
crs,  more  obviona  and  iniellipible,  let  it  be  isuppoi^ed, 
&i  was  done  after  the  time  of  the  elder  Hdn  r  ii  n, 
that  chicken-pox  arose  from  one  morbid  cause,  and 
amall-pox  from  another,  utterly  diliSiraMi  and  let  it 
niao  be  admitted,  that-hoth  oontagiens  are  occasioi»- 
•lly  foind  to  appear  in  a  eonnroeity  epidemicelly ; 
then  it  must,foilo«,  tliat  the  disease  Kliicli  depends 
on  chicken-pox  contngion  ought  at  all  timcji,  and 
in  ail  casts,  to  preserve  distinctive  character*,  and 
that  smail-pox  should  likewise  preaerve  the  saoie 
unvarying  peculiarity  of  •ppaoranoOi    Ho  approach 
of  characteristic  fcaturoi*  much  lew  naiplUe 
(ercbange,  ought  to  talie  place;  and  Ae  piiCM- 
mena  of  chirk  n. pox  ought  to  be  as  distinct  from 
those   of  Mii  i-i  po.\,  OS  they    are  (rora  iho^c  of 
plngue,  <    iilIi,  or  of  leprosy,    'ihese  resuit«,  how- 
ever, which  unquestionably  flow  directly  from  tiw 
admiMloB  trhieh  «•  have  luade  of  distinct  < 
giou*  agents  «an  coaapieiriT  contradicted  by  c* 
ti)|iw  ohwtwJ  in  tht  vafjania 
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?irriMiiwi  18,  and  the  subsequent  yeart;  and  it  is  impossible 
'"^V^"  to  mist  or  den/  llie  coadosion,  tiiat  aaMli-jioxt 
diicken.p(Mt»  ami  RMdHfed  mitlt-iMx,  om  thair 
Innh  t*  Uia  mm  «Mfnv  »•  children  of  the  HUM 
^reot,  md  itibiau  of  the  teme  ramiljr. 

It  may  be  exprcicd,  since  wc  udnpt  the  cnnclusiona 
to  wliich  tlte  iBCKiest^  and  gixxi  sense  of  Dr  Thooi- 
■on  induce  him  to  apply  the  name  «f  ^jgMMMfr  enly, 
that  we  ought  to  (VOMi,  i»  direct  eifiuMlMlb  the  no- 
•oiogical  error  eeamiltca  ^  Dr  Heberdm,  in  sepa- 
rating ehicken-poK  as  a  distinct  genus  from  i^mall-pox. 
To  this  we  reply,  that  it  is  not  by  dinct  ai  L.'uiiii  nta 
that  the  point  can  be  proved:  far,  wiihoiit  snbjcctinf; 
to  strict  scrutiny  the  character*  on  wtiich  Dr  i  it'bcr- 
deaess^ned  a  separate  place  to  chicken  pox,  it  is 
BOW  agreed  that  the  nimite  distinctioae  of  Dr  WH- 
kn  completely  fldied  in  eeteblnhlitf  •  efttiireetory 
difference  in  the  peneratinj^  causes  of  chicken-pox 
and  small-pox.    Had  Ur  VVillan  indeed  gi»eii  a  due 
dc  re-  ot  »  L  ii;lit  to  the  fact  which  he  states  in  the 
very  out«et  ot  his  7th  section,  that  he  had  seen  since 
ItOVaofitwartlMii  74  coser  of  varicella,  which  were 
kv  mngr  mpnm  deeaed  eaiaU-pox  afkar  eiteeliMl> 
IkNi,  awl  the  remerikable  eannicrpart  oftbie  fao*.  that 
the  eruptipn";  r!e?crthcd  in  hi*  +th  section  were  at 
first  regur  ii  il  ;i>  chicken-pox  by  several  phjficians 
□  ml  sui\:i'i)  ! Jiij  r;i'i-:i:  have  been  convi[iced  of  the 
hnpof>«ibility  of  establishing  a  difTi-rence  betvreen 
these  diseases  on  no  other  ground  than  that  of  their 
•weionler  er  pustular  diafaeier.   We  adhere  in  this 
.eeae  t*  the  acknowledged  naxln  !n  philosophical 
irqtsiry,  to  admit  no  tiuirc  causes  than  nre  adttiuiitc 
to  aecuunt  (ot  the  ttf'ect ;  and  while  we  allow  the  ex- 
cellence of  the  distinction?  iiurodiiced  by  Dr  WtUen 
as  mere  terns  fur  characteristic  appearance!,  ere 
daay  tha  ialhrence  that  has  been  drawn,  that  tbeae 
are  adequate  to  eetablish  a  Doeoiogicel  difference. 
It  is,  indeed,  with  thow  who  contend  for  the  spcci- 
•fic  or  generic  difference  nf  tmall-pox  and  chicken- 
pox,  that  the  task  of  proving  this  rests;  and  it  i»  in- 
*  cutnbent  on  them  to  bring  forward  more  substantini 

proofs  and  argument*  than  thoee  on  erhich  the  die* 
tinction  has  been  adadtled,  and  whloh  aie  oadofihk- 
adly  ii'.coiicluvive. 

Though  the  hypothesis  to  which  we  have  here  ad- 
verted, evidently  does  not  require  to  be  sup{>orted  by 
different  arguments  derived  from  other  quQiter.«,  yet 
it  is  equally  due  to  the  merit  of  Dr  Thomson,  and  to 
that  ot'  ether  phytUsiaos,  whose  observetione  have 
lad  theoi  to  eieular  researches,  to  remerh,  that  the 
identical  origin  of  small-pox  and  chicken-pox  if;  on 
opinion  at  length  adopted  by  others,  both  in  tliit 
country  and  on  the  ('ontiiK  iit.  Our  limits  pri  vcnt 
.US  from  entering  largely  or  particularly  into  this  di- 
vitleB  of  our  subject ;  but  wc  matt  not  leave  it, 
.widiant  adtartM^  to  the  opinions  expressed  by 
-  MM.  Berard  and  Oe  Lavit  of  Montpellicr,  and  Dr 
IIiidLnpyl  of  Rotrefdaro.  Small-pnx  prevailed  epi- 
dciuically  in  tiie  lui  nier  rity  in  1SI6.  snd  in  ihe  hit- 
ter, and  vnrinu-  piris  of  Holland,  in  ISI7  :;nd  ISIS; 
and  in  both  situations,  not  oniy  were  chtcken-pox 
at  the  Hune  time  exteneively  prevalent,  but  the  phe- 
•aomena  of  both  diwaw*  were  found  to  be  frequently 
and  generally  interifhanced  t  and  they  were,  ia  other 
iwapecMf  eo  Hnilar  to  thoM  obierfod  in  EdiabacBh 


and  various  parts  of  Scotland,  that  the  conclnsioia ▼sccinsrioo. 
which  wo  have  above  noticed  were  tnresistiblo*   Ik  ^■^s"'^ 
ie  iowrestlng  tu  observe,  not  only  ae  a  eonAnaadott 
of  the  accuracy  of  Dr  Thonuon's  views,  but  as  an 

example  of  different  observers,  unconsciously  and 
unknown  to  each  other,  forming  the  same  cuncliM 
stons  from  similar  researchtd,  that  MM.  Berard  and 
De  Lavit  were  led  to  announce,  in  ISIS,  at  Mont* 
pellier,  an  opinion  which  Dr  Thomson  flret  publiab* 
ed  in  September  I8lt,  at  Edibburght  and  that  Dr 
Hodenpyl  of  llotterdam,  in  the  course  of  the  same 
year,  was  led  to  express  his  opinion,  that  chicken* 
pox  was  the  primitive  form  of  small-pox,  and  could 
be  shown  to  originate  from  the  same  parent  stock. 

The  view  which  the  hypothesis  of  Dr  Tbomsoo  en* 
ablea  m  to  take  of  varioloid  and  variceUoot  cmptioMb 
end  of  tha  relation  in  which  they  itand  10  tha  vaoeiao 
disease,  suggests  a  more  satisfactory  explanation  of  the 
phenomena  which  these  eruptions  present,  and  ot  thi. 
lei^ticnccs,  as  we  may  namu  them,  wliith  tliey  ob- 
serve, than  either  denying  the  anti-variolous  eihca- 
•y  of  vaccination,  or  supposing  it  imperfect,  or  iatk 
pcQipaHy  pcribnned ;  or,  indeed,  than  any  other  expla* 
nation  hitherto  adopted  by  physidane.   It  baa  been 
a  prevalent  error  with  medical  observers  to  attach  a 
degree  of  mathemaucal  precision  to  tliu  phenomena 
of  eruptive  diseases,  and  especially  to  ihuie  of  the 
several  forms  of  variolous  or  vuricellous  eruptions;  ^ 
and  to  imagine  that  dicir  appbarance  ami  cffecu  in ' 
the  hunm  body  wcw  nmuatad  by  iawa  of  tha  at* 
most  preeioen.  Tha  mixiaro  of  truth  and  of  emtr 
I '-liibited  in  this  doctrine  is  the  reason  of  its  ad- 
mission without  question,  and  ita  propagation  with- 
out r. distance.     Tor  while  it  is  certain  that  ex- 
tended observation  proves  that  smolUpox  may  af- 
fect the  same  individitBl  nora  ffoquoBtljr  dion  oac^i 
tad  that  iia  fim  oocumnco  by  no  upeaoi 
cures  the  iikdividual  from  a  teeond  attack,  it  ia  un* 
deniable  that  the  maxim  i«  »o  far  correct  in  ge- 
neral terms,  that  the  dideasu  in  rarely  ktiown  to  ap- 
pear twice  with  tlie  very  same  characters,  or  with 
the  aame  aeverity  in  the  same  individual.  Wliilo» 
theicforci  the  first  appearance  of  the  disease  doti 
dfeet  aooio  change  in  the  susct  ptibilitj  of  the  frOBO 
to  a  second  atUck,  it  is  obvious  that  this  change  ia 
neither  so  marked  nor  ho  uniform,  nor  i-o  absolute  as  , 
the  opinions  of  physicians  had  hitherto  represented  it 
to  be.  (Thomsoti's  Varioloid  Epitletnic,<p»iO\-)  Itii, 
precisely  ibis  error  which  has  given  rise  to  misukes 
'  aogtnond  oathaanti-vtriolous  power  of  vaccioattoa* 
It  waa  the  same  mode  of  thinking  that  led  the  mow 
xealoitt  partisans  of  vaccination  to  expect  a  form  of 
action  more  absolute  and  dt  tenniiKite,  and  an  im- 
munity more  complete  than  the  laws  ot  organic  mo- 
tions ever  sanctioned.    It  may  be  urged,  indeed, 
that  to  predioate  wbM  the  laas  of  organic  motione 
ar^  or  what  they  sanetiDn,  is  a  mere  p^iirts  priwajm, 
a  sort  of  assumed  principle,  unless  we  adduce  facts 
or  arguments  to  prove  what  we  advance;  but  is  it 
to  be  doubted,  that  the  lutioui  of  hvin^  ';  ,'.!■  and 
the  influence  exercised  on  living  objiatts  Uy  tiKtc- 
rior  agents,  are  not  regulated  by  Idws  matfaenuiti* 
caliy  exaot?  Haa  the  most  sednlous  observer  evtr 
been  able  to  tiaoe  or  to  demoottraca  that  eertait  - 
ly  of  astiooy  or  legntari^  of  eActt  wblch  It  exom- 
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▼MdBilidii.  pHfied  in  madcr  endowcJ  witli  propcriios  merely 
phyaical  ?  llui  aUentive  ob^(.■rvn^ln[l  (ii  the  pheno- 
mena of  living  bodies,  untl,  i.bovi  nil,  of  ilio>c-  nf  the 
human  frame,  not  abowo,  that  (lie  rc»uiu  of  every 
process  are  infltiflneed  bj  noincrous  circurnitnnce«, 
•nd  modified  by  ciHwet  t«»  complicated  to  atiow  their 
operation  to  be  appreotatcd  t  Such,  we  may  now 
■conclude,  h.is  it  been  wiih  tbc  pr;u  iical  ;i[>|);ii-;iii:)n 
of  the  vaccine  diteai(e,anU  »ucli  wili  it  be  «  :tli  Lvery 
meature  which  i<  adapted  in  medicine,  with  ion  litiic 
regard  to  the  oharacter  of  those  objects  on  which  the 
phyiiclaa  hM  10  operate. 

It  moat  now  be  obviout,  that  vaccination  is  not  the 
positive  and  exact  aetloa,  which  it  was  thought  to  be 
at  the  inomeiU  of  il<<  introJuctii)n  ;  and,  that  it  does 
not  eSvct  on  the  human  body  that  absolute  change 
which  it  was  originally  represented  to  do.  Tlial  it  doca 
dfect  i|  change  of  some  kind  must  be  ioferred,  not 
enly  from  tbe  pbeoemeoa  of  those  rorma  of  small- 
pox which  occur  in  tbe  peieens  of  the  vaccinated, 
but  also,  in  a  more  consplctious  and  forcible  manner, 
from  the  phenomenal  of  vaecinatiiiii  performed  a  .se- 
cond lime  on  the  »tuue  individual.    The  vesicle  pro- 
duoedin  Mr  Bryce'stest.  vaccination,oreven  any  vesicle 
ifatis  produced  at  a  period  aubaequent  to  the  first  one  ia 
evidently  a  modilied  eow^ck  (vaeemdt»),  and  bears 
live  Biime  relation  to  the  first  cow-pocki  that  modified 
•mall-pox  or  chicken-pox  bear  to  the  6rst  attack  of 
small-pox.*    Hat  the  occurrence  of  this  vaccineUiue 
■vesiclo  must  be  regarded  as  a  direct  proof  that  the 
obangeis  not  Solute,  but  limiledt  aodtbeeeGurrmoe 
'ofpattolar  eriiptione^wbether  vorioloaa  or  varieoUoitt. 
■m  the  vaceiiiated,  mtnl  be  admitted  in  evidence  to 
establish  the  fame  conclusion.    It  may,  indeed,  be 
regarUtii  ns  ihe  genuine  result  of  extcnuive  obierva- 
tion,  conHucted  in  the  most  accurate  maiinir,  ili.it 
the  process  of  vaccination  i»  not  exempted  from  those 
-UBcertainties  which  huve  lon^  formed  the  iropedi- 
■wnta  to  eiact  ptinctplaa  and  poaittve  rules  ia  medi* 
-cine  <  and  that  it  does  not  render  tbe  haman  bodf 

univerf-iilly  or  ab.'*oliite!y  unsusceptible  of  sub?rquent 
attacks  of  snmll  pox  in  various  dejjrecN  ofscvcrily. 

Nor  will  the  re-^ults  to  which  we  have  curhorily  ad- 
verted, admit  of  more  easy  explanation  by  the  objec- 
tion whidi  has  so  often  been  aoiqfbt  in  the  iotemip. 
'  lion  or  imperiectien  of  the  prooa«  of  vaccinattBD. 
It  ia  not  to  be  denied  that  vaoeioation  bat  been  some- 
times rendered  imperfect  by  ore  or  other  of  the 
ordinary  cau^esi,  and  that  it  is  rcii!ti>nabl('  In  think 
that  persons  thus  vaccinated  urc  more  likely  to  be 
subsequently  a&cted  with  small-pox  than  those  in 
whom  the  vaccine  process  has  been  regular  and  Com- 
plete (  but  no  proof  has  been  afibrded  that  post* 
vaccine  amall<pox  was  coofined  to  those  in  whom  vae« 
cination  was  imperfect;  and  in  iimutnerable  instances 
in  which  »iiiall-pox  succeeded  Taccinmion,  the  latter 
procefs  was  ascertained  to  be  a»  perfect  us  in  tluLio 
who  were  not  tubsc^uenily  the  siibjects  of  varioloid 
eniplioiHb  II«dtb«relM»anjf«tceiB  tMciKiiiD* 


stance,  if  was  reasonably  tn  be  expected  that  tbe  dc-V««i 
gree  of  nioiiiiiciition  fhnjld  ()e  in  the  inverse  ratio  of 
the  perleciiini  ot  the  vaccine  proces?,  and  in  the  dj» 
reel  ratio  ot  ute  interval  between  the  period  of  vac- 
cination and  the  appcanioce  of  varioloid  disease.  No 
mult  of  this  kind  ha*  been  observed  difaer  in  tbe 
Edinburgh  epidemic,  or  in  tbooe  described  by  Mr 
Crciyt  and  MM.  lieranl  and  De  Lavit,  or  that  of 
Hdllaiu!,  as  described  by  Hodenpyl ;  nor  iiita  it  ap* 
pearol,  ilmt  thu»e  afiected  »'ith  niodilied  »mall-poa 
hod  been  vaccinated  witli  Huid  taken  at  an  improper 
time*  or  had  ooianeeas  eruptions,  or  other  disturbing 
caineSi  to  a  greater  eatcnt  than  those  in  whom  vari»« 
loid  eroptions  never  took  place. 

The  experience  of  the  recent  epidetnic  has  amp?? 
confirmed  (he  conclusion,  that  vaccination,  though 
quite  regular,  and  performed  in  the  most  satisfactory 
maoaer,  does  not  preclude  a  subsequent  attack  of 
sraall-poz,  in  one  or  other  of  its  forms^  nod  does  not 
furnlsli  a  positive  immunitjr  any  more  thao  natural 
small-pox,  or  artificial  varioiatiMi.  And  it  is  satia« 
factory  to  think  that  tliia  inference  hjs  been  sub- 
slunii.ilty  admitted  by  the  unbiassed  declaration  of 
tlie  Board  of  the  National  Vaccine  EsUtblithmtiiL 

But  while  we  are  obliged  to  qualify  itae  decniM 
of  the  origioal  vacdnatera  with  these  (mitaMiH^  k 
cannot  fail  to  be  gratifying,  not  only  to  the  lovers  of 
truth,  but  also  to  the  sincere  and  temperate  friends 
of  vaccination,  to  tind  that  the  great  practical  results 
are  not  materially  aAected;  and  to  know  that  our  ea- 
perieoce  hat  shown  the  benefits  of  the  practice  in  si 
strong  a  point  of  view  as  iu  oiost  taogame  advaeatss 
eotiliTwbh.  ThoughtheproeestofvacdnetiondoesaoC 
positively  prevent  n  suhsc(jueni  attack  of  Fn;al!  pox, 
it  has  been  iiKonic stibly  proved,  that  it  not  only 
mitigates  the  .sererity  of  mcU  (uture  but 
diminishes  the  chiAiee  of  their  fataiuy  alaaott 
to  a  fraction,  or  an  infinitely  small  quantity.  The 
clearest  method  of  abowmg  the  truth  of  this  pfepasi- 
tion  it,  by  contrasting  the  mortality  of  cases  ofie- 

r.nr  l  irv  snnili  pox,  th.Tt  i.s,  occurring  either  aAcf 
lilt,  ii.ii.ural  or  ariiticial  dl5ea^e,  witli  the  mortali- 
ty of  cases  of  siiiall-pox  occurring  after  vaccina- 
tion. According  to  the  observations  of  Dr  'lhom> 
too,  the  proportion  of  deaths  in  secondary  small- 
pox, if  twQ^  infections  be  admitted,  ia  1  in  Sl^ 
and  if  hne  infeetinif  aouree  be  admitted,  I  in  75 
only  ( I'andoul  F.ju  Jc-nic,  p.  202)  ;  but  death  has 
taken  pLice  in  sniall-pux  after  vuccinatiou  in  ooo 
only  of  above  'S'M)  ca.te.t,  which  is  between  \  and 


f,  or,  in  exact  terms,  ^  less  frequently  than  it 
occurs  in  iterated  small-pox.  If  to  this  sutenuHit 
be  added  the  allowance  tfaac  bmm  be  made  for  tlw 
numbers  of  the  vaceinsted  who  were  na/  at  all  affecK 

ed  with  subsequent  varioloid  eruption-,  tli.j  r  .i-  rjf 
post-vaccine  eruptions  termitkaiittg  iiitally  uill  tic  re- 
duced to  un  ititinitriy  small  quantity.  In  the  vario- 
loid epidemic  described  bjr.Mr  Crae«»at  Norwicii,  of 
10^000  eieeteiled  peieoBib  5^  f  < 


'  *  See  Dr  Thomson's  remarks  at  the  cjnciiutaa  of  Dr  Stoker's  Leiter  in  No.  77  of  Edm.  Mfd.  aa<<  ' 
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VMtein.  variel«uiflrup(ioMj*of  »boiB  oaljons  cMp  ippcira  t« 
"^V^  llave  MrniDattd  fittnlly.   The  coincidence  of  thii 

propoitiou  with  that  given  by  Dr  TliLtmsun  itulLicLS 
u>  to  pi, ice  tlie  f^realcBt  confidence  id  it*  accurucj  ; 
and  we  H-el  certain,  that  it  ul)>c'i  v.uions  be  made 
OD  future  ca»ei,  even  thi$  proportion  will  diiuinish. 
At  preecnt,  in  edimating  the  decided  (upcrioritj' 
of  vnccinalioo*  in  diaiotthing  thu  chnnce  both  of 
danger  and  of  doath  from  nnall-pox,  ivro  elements 
ViUbl  be  kept  in  mind:  — Is",  Tint  tlic  vai.tiii.it- 
ed  aro  [11)1  aHecled  » iUi  siitail-p^x  or  vanuluid  t;i  up- 
tioiit<,  and  cvi'ii  the  proportion  uf  ihe»e  appears 
to  be  smaller  than  in  iniiiaiicci  uf  inoculatioo,  or 
may  other  method  except  natural  •malKpox ;— and, 
ftUjfi  Ttut  of  (hoM  10  affected,  not  ebon  one  eaaa 
in  S8Q  tennf  iiatea  anfavourabiy.  These  results  esta- 
blish, in  the  mont  convincing  manner,  the  powers  of 
the  vaccine  di«ttu>t:  us  ua  antidote  to  the  ravages  of 
•Biall-pox;  and  cannot  fail  to  prove,  to  the  «:itiffac- 
tioBof  its  moitscepticalopponcnu,  that  tbeslrong  and 
pblwibJe  objections  to  which  the  recent  epiwiDie 
was  at  first  calculated  to  give  rise,  have  been  of  no 
Qtber  one  than  to  place  the  merits  of  vaccinutioo  in  a 
clearer  and  more  forcible  point  of  vicNv. 

It  is  in  its  power  of  dimini!^hiIl^  the  mortality  of 
anMll-pbx,  therefore,  that  the  superiority  of  vaccina* 
tioD  OMiista  j  and  it  i«  oo  this  strong  grouoit  ool^, 
that  ha  partiaaM  and  true  friends  tboald  defend  ita 
peneral  adoption.  Let  the  governors  uf  charitable 
lostitutions,  the  guardians  of  the  poor,  the  parents  of 
iamilie>^,  niid  the  public  at  larjje,  be  coiivinei'd  of  the 
facts  which  we  have  now  scaled,  and  the  inferences 
derived  from  them,  and  it  cannot  be  doubted  that  the 
praetice  of  vaocination,  instead  of  beiog  oppoaed,  or 
•nwchandad  as  a  aource  of  ooir  and  disastroiis  raa* 
ladies,  or  ridiculed  as  a  useless  find  inefficient  cere- 
mony, wiil  bc<  diiipaiuionstely  e^^tinui'.ctl,  und  raised 
to  that  raiiL  uniong  the  beiielits  iii  scier:ec,  to 
which  its  tiappy  etiects  unqucttiunably  entitle  it. 
It  is  surely  superfiuo«is  tO  sbow  tbe  dut^  incumbent 
an  all  ranks  to  eniand,  TaGeiuntion  aa  wideljr  aa  poa- 
aibte,  if  liar  no  other  reason  than  to  preserve  tbe 
lives  of  llie  ir  rtlativcs  during  ilic  prev.drnce  of  epi- 
demic i>mall-po.\, — aad  tu  «ay  that,  in  proportion  as 
vaccination  is  general,  the  infection  ul 'siiCiil-pox  must 
be  gradually  limited  and  cooftned,  until  it  i«  almost 
flitirely  expelled  from  tbo  habitations  of  men.  There 
osnnot  be  a  doubt,  that  every  varioloin  tnideaiCt  C8» 
pecially  in  large  cities,  is  developed  moen  more  rea> 
diJy  in  conseijuence  of  the  practice  of  vnrioiDUs  inD- 
eulation,  or  liuHtTing  cliildren  to  be  exposed  lo  the 
(ofection  of  natural  small-pox  ;  and  it  is  equal!)  cer- 
tain, tliat  where  vaccination  is  general,  the  introduce 
tloa  of  voriolous  infection  is  t-iiher  diflicult,  or  when 
lotfoducad,  it  ia  diaaioMd  of  ita  g%antic  atrength' 

Tmo  pdnla  cimnartnil  wKli.  thi»  subjeet  him 
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given  rise  to  so  much  speculation,  that  we  muKt  not  V»mB»aa». 
omit  to  notice  them,  however  briefly.  The  intro-  -^^.■'^^ 
(iiKlion  of  vaccination,  and  its  cfiiclr^  in  din: Inisliing 
ilic  mortality  of  Bmull-{H>x,  have  been  naturally  sup- 
posed by  many  writers  to  have  a  great  influence  on 
population,  and  to  increaae  the  niunbera  of  the  Jiving 
at  different  periods  of  life.  Some  have  gone  so  fio*  aa 
to  imagine,  that  in  this  respect  it  would  operate  to  an 
injurious  extent,  and  increase  llie  pupulntton  of  most 
cuiintrii-s  lu'voml  t!ic  limits  of  suliM'.-tt'iici."  ;  while 
others  huve  conceived,  that  an  increase  of  diflierent 
diseases  would  be  necessarily  occasioned  by  the  extir- 
pation of  sninll-pox ;  and  that  this  would  be  one  of 
the  great  means  employetl  by  IPlrmridomf  to  kaep 
.the  rate  of  popuhition  in  due  profwrtion  to  the  meaoa 
of  pmcuruig  food. 

There  cannot  be  a  doubt  that  one  of  tlic  ino-t  s-du- 
tary  effects  of  tbe  practice  uf  vaccination  is  to  dimi- 
nish very  much  the  mortality  occasioned  by  small- 

Jyox.  and  conpequently  to  augment,  in  a  oonsiderabl* 
legree,  the  numbers  of  ^e  coomranity  in  whidi  it  ia 
practised.    To  understand  diiitinctly,  however,  in 
what  mariner  this  ditninution  is  operated,  it  is  requi- 
site to  show  the  efleet  whicli  unresisted  small-pox 
exercises  on  the  population  of  a  communitv,  and  for 
this  purpose  wc  employ  a  &niUar  example  derivad 
from  estimates  formed  in  tfaiacmtntry.   In  the  year 
nSS,  when  the  population  of  jOreat  Britam  and  ba- 
land  was  estimated,  according  to  the  returns,  at 
1 4,724,000,  it  wras  calculated  tliat  the  niinilKTs  an- 
nually df-troyed  by  small-pox,  accordin   to  one  esti- 
mate, amounted  to  34,vf)0,  and  according  to  anothei^ 
to  3(»,0OO.    If  we  state  it  in  round  numbers 
SSJOOO  as  a  medium,  this  mortality  amounts  to  tba 
enormous  proportion  of  I  in  every  420 ;  or,  fa 
other  words,  smnll-pox  destroys?  annually  l-4'20th 
part  of  the  whole  population  of  the  country.    As  it 
IS  uhvimis,  tlwit  the  pojmlation  can  lie  increii'-ed  by 
the  number  uf  birtlix  utily,  as  it  is  diminishcfl  by  the 
number  of  deaths,  it  follows,  that  to  obtain  a  just 
notion  of  tibe  effect  of  sniaU-pmt  in  dimioishing  the 
popnlalian,  we  mntt  deduct  this  l-4f0th  part  from 
the.  numbers  v.liich  are  aiiimally  luMid  by  births. 
Ac  eiirdi'i;,'  to  the  most  correct  eib>crv;iti(in->  and  cal-  ^ 
ciiialinns,  it  ajiju'ar^,  that  at  the  jjeriod  wliicb  we 
have  selected,  the  pniportii  ti  uf  bu  lbs  to  the  whole 
]lopulation  of  the  country  was  aa  1  to  30,  or  for 
werj  SO  peraons  in  tlte  whole  nation,  only  one  ja 
annually  added  by  births.  (Malthna,  Mok  ll.  chap. 
0,  and  Additiont^)    It  therefore  follows,  that  as  th£' 
proportion  destroyed  by  smnll-pox  must  he  takea 
out  of  tins  annual  atddition  to  the  iiiiinbers  of  the 
Country,  the  fraction  of        or  ^\  annually,  will 
represent  the  exact  rate  at  which  snull-pox  TC^ 
tarda  the  increasing  numbers  of  a  oountry,  or  aetsaa  • 
a  positive  dieck  on  pqpnUtion.  It  ia  to  be  remarked, 
that  the  elements  on  wbtdi  these  calculations  are 


*-  Mr  Croea  nowhere  givea  thia  proportion  exactly  ;  but  it  is  eoneetly  deduced  from  the  average  of  bia 
data  In  the  following  manner:— Or  Yellowly,  from  inquiries  sunilar  to  those  of  Mr  Cross,  estimates  thn 

vaccinated  in  Norwich  at  \  of  the  whole  population,  or  10,000  ;  sod  of  603  persons  under  the  personal  ob- 
servation of  Mr  Cros.<,  200  iiad  sinall-pnx,  !)l  had  been  vaccinated,  '1  of  whom  had  modified  small-pux,  ami 
1  chicken-pox  ;  the  rcnianiiiig  312,  who  bad  smali-pox  ton  u  r';,  ,  I:  i  :  no  subsequent  eruption  duriog  lb* • 

epidemic i  con^<^eQt1y,  we  have  the  following.proportioiial  nuaibeii,  i^l :  3 10,000 : 329|t* 
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v.odnjiUoo.  foanded,  are  Jprivetl  from  thnt  period  at  which  it  is 
generally  admitted  that  imall-]>nx  inoculiUion  waa 
tno*t  favoumbly  conducted,  «nd  at  which  the  tmallcft 
omnber  of  dettfas  »  mmfomA  to  hav«  taken  pbtoe 
Ihm  niudl-|xnt,  «hce  it  nnrt  began  to  {nvvwl  (|0> 
Mructive  epifJcnnV  nmong  the  habitations  of  men. 

We  have  given  this  familiar,  and  we  tnist  quite 
inteltigible  view  of  the  infiuciicc  of  sniall-]iox  on  po- 
pulation, because  we  fear,  if  we  had  attempted  to 
f(41uvif  the  circuitous,  but  very  beautiful  and  accu- 
sal* train  of  analytic  calcttUtion,  by  wbich  Duvfl* 
tird  bas  investigated  tbe  sabjeet,  ire  aboold  bave 
lidded  nuuh  to  the  length  of  this  article,  with- 
out intert'stinfi  our  general  reaiUTs,  or  atfoniin<r  in* 
Juriiiation  univcr.sally  intrHifjiblc-  This  author,  who 
b«s  investigated  tlx-  niatter  in  the  soundest  manner, 
and  with  the  most  profound  apph cations  of  modern 
■ialjr8i«»  baa  given  formulB  and  tables  for  almost 
•very  passible  quectton  wMdi  tbe  inquiry  can  sug- 
gest. H(-  a|)]aar.s,  rtn  the  principles  which  he  has 
iidopterl,  lo  l  ave  made  tlic  destructive  or  depopulat- 
ing; jiinvcr  of  Mnail-pox  greater  even  tiian  we  have 
shown  it  to  be.  He  gives  tlic  following  results  of 
Ills  analytic  investigations,  as  applied  to  the  popula- 
tion of  France.  According  to  the  lav  of  mortaUtj«  in 
the  natural  state,  tbe 

Entire  populatiuii  of 

France  is      •     •  S8,76S,lj)8 
llioae  already  nuacd 

duo^gliflnBU-pox,  iSjMfiSB 
Thote    not  .passed 

tfarougb  it  are    •  £,450,194 
Those  that  die  w  ithout 

paiifting  through  it,  6()7>749 
lliose  wiio  muKt  have 

it  at  Hne  period,  4,'}82,4i5 
Tboer  that  take  it  anl 


escape, 
Those  tliat  die  of  it. 


4,445,041 
337,404  that  is,  65,685  in 
tfie  current  year. 
New,  in  the  natural  state,  85,G85  ciiildrcii,  add  to 
the  population  of  28,76"3,1£>^1-,  only  337,504  indivi- 
duals,  and  byiminunity  from  (.mall-pox,  thcjy-  furnidi 
fiurUler  8A9'J,S^  which  raises  tlie  population  to  the 
number  of  S2,255.776.  If  such  be  the  influence  of 
vaccination,  in  increasing  the  numbers  of  mankind, 
it  might  appear,  a  coiiclu.'-i  ii!  s-.ilTiciently  natural  to 
imagine,  that  the  population  of  many  nations  M'ould 
joGretae  M  rapidly,  as  to  exceetl  the  meant!  of  sub- 
aistenoe«  and  overcrowd  the  space  allotted  for  occn* 

SAion.  In  point  of  fact,  however,  notwithttandtng 
e  operation  of  thia  cau-ie,  for  at  least  twenty  ycarij, 
in  several  conntriea  of  Europe  and  America,  the  re- 
Milt  h/i'>  not  111  (11  realized;  anil.  t'liiUL^h  the  nations 
of  Europe  wcii-  pi.rliap5  never  so  populous  as  at  the 
present  moment,  thi«  evidently  tlepcnd.t  on  other 
eaiMe*  than  tbat  vrhicb  prevent*  the  ■"""'iltly  at 
■nalt-pox. 

It  is  a  fact  which  has  been  said  to  be  ascertait>ed 
by  many  respectable  observers,  tliat  while  the  de- 
■truction  ocea«ioned  bj  tin«U*poK  has  been  m«ch  di- 


minished,  other  di»ra-«e«,  equally  fatal,  have  been  VicoattiM. 
found  to  be  more  prevalent.  We  will  t>ot  queitioo 
the  correctness  of  this  observation,  or  deny  it  alb> 
sohit^*  but  we  mast  have  it  eatablkhcd  on  wait 
eertnitt  and  nnqeeMionid)!*  fiwt*  and  doemnents  bn. 
fore  it  be  admitted.  Rut  whether  this  be  Uie  case 
or  not,  it  is  not  difficult  to  see  that  vaccination  can* 
not  possibly  render  the  human  race  jH: mortal ;  tikat 
diiluren,  and  adults  also,  must  die  of  other  diseases 
bendei  aoMTI-pox ;  and  that,  as  the  numbers  of  a 
wuqg  oonmnni^  ai«  incraaaad  bf  being  «"**i'ffri 
mm  one  diieaae,  a  greater  mtmbcr  nmat  be  praaerr- 
ed  to  become  a  jjrey  to  others. 

We  by  no  mcann,  hoorvcr,  countenance  the  opi- 
nion that  the  mortality  of  other  (iih  -imM  ^s  :l|  mcr  jise 
exactly  in  the  ratio  in  whidi  that  of  small-pox  haa 
been  diwiinMied ;  nor  do  we  believe  that  this  roor- 
tdilnrisaneceiiaiyrendtof TaectDatiao.  Itisfouad^ 
on  the  bett  authoritT,  that  •  peeoepdMe  dimhratiaa 
of  mortality  in  children  under  ten  yearji  ha-:  t-iVen 
place  in  every  situation  in  which  vaccination  has 
been  general ;  and  it  muM  therefore  b«-  concliule<l, 
that  the  number  of  individuals  living  at  that  age  » 
Augmented.  It  is  obvious,  however,  that,  unlaw  1R> 
loM  aigbt  of  the  not*  fixed  pindpica  in  tiie  Aaaty 
of  population,  tbi«  will  have  Data  triflinfr  eAwt  in  h- 
creasing  the  numbers  of  mankind,  when  it  h  ru  ii  tn.  - 
bercd  tli.Tl  it  is  ready  to  be  counteracted  by  li.t  )«>- 
Ritive  cheeks  to  which  wc  already  alluded,  but  es- 
pecially by  tbe  preventive  check  on  which  the 
nombn  ef marriagea  and  <f  biidn  AapmU. 

(See  various  p.ap*  rs  in  the  6A,  7th,  8th,  ISth,  14th, 
15th,  IGlh,  l-tli,  and  ISth  Vols,  of  the  Eiiiuturch 
Medical  and  Surgiinl  J  nut  n't  I  ;  several  article*  in 
the  London  Medicat  and  P/n/siad  Journal ;  Obttrva- 
$ion$  ON  Small-pox,  Sfc  by  Dr  Monro,  Edinburgh, 
1818 ;  AeetHint  of  the  Varioioul  Epidem'c  wlaek  ha* 
lalefy  prevadrd  im  EdMurgh,  and  other  parts  ef 
Seottand,  SfC  by  Dr  Thomson,  Lond.  1 820 ;  Hitto- 
riia!  Skrldi  of  Ihc  Opinions  eittcrlaincd  hy  McdcaJ 
men  rrspixlitig  the  vantiici  and  secondary  orcurrcnce 
uf  Smnll-pox,  by  Dr  Thomson,  Lond.  IttSS;  A  Hi*- 
iorjf  cf  the  FariolamM  Epidemic  which  occmrtd  i»  Nor* 
wr«l,  1819,  A"^  dettroifed  500  individaah,  /jfc,  by  Mr 
CroM,  Lond.  I  SCO ;  Estai  tur  les  Anomalict  de  la 
FaruUe  etde  la  Varieelle,  par  MM.  Berard  et  De  I^- 
vit,  Montpellier,  1818  ;  Helect  Ditiett'ilii  it\  un  teveral 
Subject!  i»  Medieal  Science,  by  Sir  Gilbert  iilane, 
Diaseft  lOthj  p.  3;j+ ;  llittory  of  Vaecinaiion,  by  Mr 
MoorcLond.  I8I7  ;  Correspundemot  ^  tha  JMin 
Com  podt  iM&ufion,  published  in  ISIS  ;  fWiaii  vtHmt 
on  the  FarMokt  Okatet  by  Dr  Stoker,  DtiUhi, 
1821.)  (p.f.L-.) 
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VEGETABLE 

« 

Ve^euU*  Tm  the  Article  Akatomy,  Vegbtablk,  of  thin  Sup- 
V\tjmaliO(gf. ptemenl,  we  exiiibited  a  view  of  the  structure  and 
^^^v^^  (brms  of  vegetables  iliruugh  their  aereral  gradations 
from  the  teed  to  the  perfect  plant.  We  then  obscrvi-d, 
that,  to  accomplish  these  cbsngM  of  fortn,  t!ic  opera- 
lion  of  cwtain  cslerMl  «g«Mi  «w  required,  b;  ilw 
■id  of  which  alone  tbe  leveral  ftnictiom  of  vegoiablee 
ooutd  be  instiluted  and  n  ain:r,incd.    It  is  to  these 
fuoctions  that  we  have  aow  to  direct  our  atteatioo, 
description  of  which  properly  cOMtiltttes  wlMt 
ii  lemod  the  PnyuoLooY  of  plantn. 

lo  a  sabjevt  of  euch  great  extent  and  diBcolty* 
and  concerning  \>  !iic!i  eo  much  diversity  of  opinion 
prevails,  we  uiuai  btspiak  the  indulgence  of  our 
'  readers,  not  only  for  tla-  iinpcrfeciiot  s,  but  for  the 

'  errors  into  which  we  may  ikil.    From  the  narrow  li- 

'  nittf  loo,  WJtliia  which  we  are  necessarily  circum* 

'  Mribed, ««  are  ooattniDed  to  gite  rather  the  mulls 

'  than  details  of  experinwnta;  to  avoid  all  diteuialon 

'  of  disputable  p;iints;  and  to  reject  many  practical 

'  iiluUrations  and  much  ht&toricai  narration.  Neither 

have  we  room  to  enlarge  on  tiic  general  distinctions 
>  between  plants  and  animali ;  on  the  importance  of 

I  evgetablee  in  the  eoale  of  being ;  their  geographical 

distribution ;  the  nature  of  their  living  power  or  vi- 
tality:  their  sensibility,  perceptivity,  and  many  other 
properties  whicb  have  been  ascribed  to  them.  Our 
t  aim  will  be  solely  confined  to  give,  as  concisrly  and 

i  perspicuously  as  wc  are  able,  such  a  general  vieir  of 

i  tbe  leading  and  mora  impoctant  functioos  of  the  mora 

r  perfect  vegetaUee  as  the  pment  state  of  onr  know* 

'  Iedj;o  will  permit.  To  tlic  article  above  nifiilioncd  »e 

I  shall  continually  refer  fur  su^h  anatuuiical  details  as 

I  our  physiological  explanations  may  require:  and, 

{M-ooeeding  en  tbe  mwa  of  structure  there  deltvered 
iHth  regard  to  the  Cleneotary  Systems  of  plaals,  wo 
aball  follow  nearly  the  order  observed  when  treating 
of  their  individual  membera  and  organs,  and  com- 
mence our  discuftsiona  witb  a  deacriptioa  of  the ger< 
niiMlion  of  teed*. 

CltAP.  I. 

Or  Ttti  Gbmbmal  Ftr  not  ions  Of  Vbostjisleb. 

Smt.  L 
Of  Ae  aermimaUam  ^Seedt. 

In  the  article  referred  to  we  have  detailed  pretty 
fully  the  anatomy  of  seeds  (§  173),  and  described 
partieularly  their  tunics  and  the  nucleus  oontainod 
within  them.  This  nucleus  consists  of  the  organiz- 
ed  parts,  or  embryo,  and  the  inorganic  matter  des* 
tieed  to  atl'ord  it  nourishment,  la  size  and  figure 
tbe  organized  parts  vary  much  io  ilifferent  seeds, 
and  thereby  constitute  an  embiyo  more  or  less  do- 
vdoped  or  peifecl.  In  iia  aioie  eoiapleto  fomib 
this  snbryo  ooosisls  of  tbe  radicle,  the  stem,  and 
the  plume.  The  atom,  however,  is  often  not  distio- 
gnishable.  When  present,  it  concectii  tbe  radicle 
with  the  plume,  and  the  place  of  its  junction  with 
Ibe  radicle  is  dtosariaatad  tbo  tmk  of  the  onbcyo. 
In  the  progress  •fofoliitipa,  dw  itdida  desecods  ii» 
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form  the  root,  and  the  plume  rties  tod  OODsUtUtCt  VnstsMi 

the  first  bud  of  the  new  plant.  Pbfikltff. 

Bi  side  the  orj^anizcd  parts  just  mentioned,  there 
are  others  called  cotyledons,  which  derive  their  ori< 
gin  from  the  ciabiyOii  Many  seeds  have  two  coty> 
iodoDs,  and  seme  DON  than  two;  others  bare  onij 
one,  aod  some  seeds  have  no  cotylediin.  When  pro* 
sent,  the  cotyledons  exhibit  different  forrris ;  and  be- 
tween them  and  the  embryo,  a  vascular  communica- 
tion is  established,  as  may  be  seen  in  the  dijiscction 
ofabeao,  represented  in  Mate  XV.  fig.  26.  of  Vol.  L 
Beside  vessels,  tbe  cotyledons  are  partly  made  up  oT 
cells,  within  which  the  nutrient  matter  of  the  seed  is 
contained.  In  some  seed^j,  however,  this  matter  is 
only  partially  contained  in  the  cotylcJou-s ;  in  o'.licfs, 
88  that  of  >^lieat,  it  k  wholly  contained  in  a  ccilulor 
tissue  produced  frooi  the  inner  tunic.  Lastly,  tbo 
cotyledons.of  some  seeds  rise  above  tbe  ground  da* 
ring  germination,  and  perform  tbefoDction  of  leaves: 
in  others  they  continue  beneath  the  soil.  In  nil  seeds 
their  existence  is  temporary,  for  they  perish  after 
having  yielded  their  nutrient  matter  to  the  embryo. 

This  matter,  called  albHme*  by  Grew  and  Cmt- 
ner,  is  a  secretwn  made  by  tfio  vessels  bto  the  cells 
during  the  formation  of  the  seed ;  and,  though  it- 
self inorganic,  i$  contained  in  an  organized  tissue. 
It  is  of  various  colour  and  consistence  in  different 
seeds.  Its  bulk,  coiapared  with  tluti  of  the  organis- 
ed parts,  ii^  in  mom  seeds,  very  small ;  in  others 
vny  iHRMb  Its  appeannoe  io  tbe  cells  of  the  eoijp* 
ledoQ  oftbebean,  and' of  tbo  loner  tnnle'of  wbc^ 
is  represented  in  Plate  XV.  fi^s.  21  or. J  25  ;  and  de- 
scribed in  §  203,  204,  205,  of  our  foriaci- anicle. 

Such  is  a  brief  notice  of  the  more  important  parta 
which  construct  the  seed,  and  which  it  is  necessary 
clearly,  to  ttoderstand  before  we  can  properly  ap- 
preciate tlie  nature  and  effects  of  the  actions  that  go 
uu  d  iring  its  germination.  In  considering  these 
actions,  «e  liavi;  to  iiujuiro  i^uo  the  circunu-liinces 
or  conditions  in  which  tiic  seed  requires  to  be  placed 
—the  fronts  which  then  act  upon  it— the  change  0^ 
qoalitjr  and  condition  which  these  agents  themselves 
suflbr,  and  the  efbcts  which,  In  consequctuc,  they 
produce  in  the  seed — and,  lastly,  the  pIi)'-iol:igicaI 
phen(>mena  whicli  thence  arise,and  terminate  in  thoso 
alterations  of  form  and  structure  tshicb  constitute 
the  evolution  of  tbe  seed. 

In  general,  seed^  when  placed  to  groir,  are  bttriod 
more  or  ]es>>  deeply  in  the  earth,  but  this  condition 
is  not  c'ijeniirtl  ;  lor  they  readily  shoot  forth  and 
display  tlicir  l<Tm);,  wluni  confined  in  vessels  of  air. 
In  whatever  situatiou  their  germination  is  attempu 
•d,  a  certain  temperature,  and  a  eenaio  portion  of 
noistiM^  aro  neeeasary  to  its  comneaeemeot;  and 
the  access  of  air  is  afterwards  required  to  earrj  on 
thi-  process.  Wc  have,  therefore,  to  inquire  into 
the  operation  of  water,  heat,  and  air,  in  commencing 
and  carrying  on  the  germination  of  the  seed. 

Wnter,  in  Ibo, first  instance,  peitetrates  the  tunics 
of  dw  scad  appwenily  by  simple  attnetion  or  iaA&' 
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Vcgcublc  bition;  and  the  force  with  which  this  attraction  it  afford  earboot  and  this  fact,  taken  in  ronnecttoa  VqioiWc 

r^'*'^'^  exerted  ia  well  iUuatrated  ia  the  cxperim«nt«  af  with  the  circumstance  that  the  levU  aciuallj  coDtaioa 

Boyle  and  Halet.   They  filled  atrong  bottle*  with  caibon,  and  yield*  it,  like  other  organised  ■ubaUoee^^^V^ 

dry  b^ans  or  pea»e,  over  which  water  was  poured,  tD  tin:  at[iio>j)tjL'i l-  tJiJt  Mjrrounds  it,  authorizes 

and  the  bottles  were  then  clo-,tly  -stnppcil.    .V^  the  cuiLlu^wii,  ihut,  iliu  air  »upplie«  the  oxygen, 

•eeds  imbibed  the  natir,  ihcy  rtiulily  burs-t  tlu!  boi-    the  ^ccd  y-clds  the  carbon  by  wbicb  Ul8  catbana 

tie*  asunder;  or,  if  smaii  irtui  cylinders,  closed  by  acid  of' gern>ination  i*  formed. 
•  plug,  were  einployed>  the  plug  was  gradually  rtie-       Grunimg,  liowcver,  that  carbon  is  afforded  by  tba 

cd  hy  the  expanding  aeed«»  though  preaaed  by  a  «eod.  and  cootbiaea  with  the  Mygen  of  tba  air^ 

weight  of  nearly  200  lb*.   It  i>  by  die  exertioft  of  where,  it  nay  be  asked,  and  in  wbat  manner,  ia  thti 

•uch  a  force,  that  certain  8c?da.  ns  thi)-f  of  the  coaibiiiatiun  efffcied?    A  certain  di^ri'e  nf  moi*- 

peach  and  apricot, are  able, sa^s  Ua  liam  l.ii)  burst  lure  in  U»e  seed  is  rK-cessaiy  tu  enable  ii  to  yidd  its 
Open  their  stony  envelope.    'l't\:s  t  xpju'iou  from    carbDU ;  for,  when  perfectly  drv,  hitle  nr  no  rcct» 

Ihe  Imbibition  of  water  occur*  nut  only  in  seeds  procal  action  goes  on  beiweun  tlie  seed  and  the  aix. 

which  retain  the  faculty  of  germinating^  but  fat  Neithordoeatne  living  faculty  of  the  aeed  seem  nece*> 

those  alfo  srbicb  have  lust  it.   We  mutti  tbcraforv,  lary  to  thia  oombiootioni  for  carbdb  is  aibrdcd  Itf 

regard  this  first  step  in  germination  as  nmilar  to  the  seeds  when  they  are  confined  in  Tassels  of  aaote  oi 

attraction  of  water  by  inanimate  IxnJIts.    Accord-  hvdro^Tii         and  even  under  at-lual  dfcumpositiotv 

{ogly,  if,  after  W4ter  has  been  tlius  ln:l)ibLu,  air  be  W  e  may  Uierctore  regard  the  furi)wt;uii  ofciirbonie 

excluded,  the  radicle  never  increase  s  bi  ycul  n  ccr-  ncid,  in  the  first  stages  of  germination,  as  purely  che* 

tain  size;  and,  if  the  seed  be  kept  wholly  imnierscd  mical ;  and  as  takuig  place  cither  on  the  surface,  or 

In  water  at  a  tempnatute  of  60^,  dacompoBitioo  of  within  the  substance  of  the  seed.   Now,  from  the 

its  substance  ensnes.  '  dansa  atmcturo  of  tbe  investing  tunics,  and  the  ciN 

To  this  imbibition  of  water,  a  temperature  above  comstance  of  the  vessels  of  tbe  seed  being  already 

that  of  freizinj;  is  necosarily  required;  arid,  within  fiUed  with  fljid,  we  see  no  way  in  whicli  air  eaii  en- 

a  certain  range,  tbi.>  rate  of  expansion  will  bo  more  tcr  the  ^ccU,  so  m  (u  uct  eiiiier  on  its  organtwd  or 

0r  less  influenced  by  that  of  temperature     Cohl,  inorgtmic  matter;  and,  consequently,  we  incline  to 

however^  does  not  destroy,  but  only  suspends,  the  the  opinion,  that  tbe  lormation  of  carbonic  acid 

germinating  Acuity  in  seeds.  takes  piece  vxterior  to  tite  tunics  of  the  seed.  Sncb, 

When,  by  the  conjb'ncJ  operation  of  lieat  and  then,  are  the  changes  in  mmpu.sition  which  the  air, 

moisture,  the  seed  is  brought  into  a  condition  lit  for  employed  in  germination,  »;titit-r«,  and  such  appears 

gcrtiiiaation,  then  the  presence  of  air  is  required,  to  be  the  lUDiie  in  «lilcii  tiiey  are  accomplished. 
Many  experiments  were  made  by  Boyle  and  others,       Wiuie  tiiese  cbati^'es  are  produced  in  the  air, 

to  prove  the  necessity  of  air  to  germination;  and,  others  not  less  remarkable  occur  in  tbe  form  and 

aince  the  composttion  of  the  atmosphere  was  made  qualities  of  the  seed  itself ;  for  not  only  are  ita  eiw 

Inown,  many  more  tiBve  beeu  inslitoied  lo  osoartaili  gaidied  partt  gradually  evolved,  but  its  ioorgaaia 

wliy  the  air  !$  thu>t  necessary,  the  nature  of  the  matter,  besides  being  softened  by  the  iipbihcd  water, 

chanjjcfe  it  undergots,  the  extent  to  which  they  pro-  acquires,  in  many  seeds,  a  sweetish  taste.  Theaa 

ceed,  and  the  manner  in  whieli  they  arc  ae.      ;>lisb-  fiiet!!,  which  liail  long  been  observed  in  the  proceii 

ed«    On  all  these  points  nnieli  inturmalion  iiM.  been  of  malting,  were  more  distinctly  ascertained  by 

gabled*  and  the  results  obiameil  are,  in  general,  so  Cruickshank.    He  found  that  seeds  of  barley,  wlien 

pieciae,  as  to  leave  iittle  doubt  as  to  the  nature  and  placed  to  grow  in  vessels,  either  of  ataospiwric  air 

extent  of  the  factt,  wliatever  diiterenea  of  epbidB  or  of  pure  ox)  gen  gas,  acquJied,  in  n  nw  days,  m 

may  exist     to  the  mode  of  their  occurrence.    We  sweetish  taste,  and  were  matt  or  less  ooopletelj 

njtist  refer  those  who  desire  full  details  on  these  sub-  converted  into  malt. 
•                   jfcis  to  the  writings  of  Scheeie,  Cruickjhapk,  (iougii,        In  wliat  luaiiiier  then,  or  by  "hat  agency,  must 

De  Saussure,  iluber,  aud  Senebier,  &c.    The  results  we  suppose  this  change  <u  ^e  inorganic  tu^tier  of 

ef  tbetr  labours  are  given,  more  or  less  completely,  the  seed  to  be  accomplishetf  f    This  matter,  though 

ia  nest  of  our  chemical  worics,  and  are  more  fully  denominated  albumen,  does  not  resemble  the  aibu- 

detailed  in  Mr  Bllii^a  tufurm  Mfe  tkt  fAmgit  M*  men  of  chemists.   In  vegetable  physiology,  tbe  tern 

diiccd  on  Ihe  Air  fyUt  f<fStal(en  ff  Plaiatf  compreln  i  i'        vvhole  inorganic  matter  of  ttic  ^ecd. 

I'dfU)  1.  and  11.  altliiiu^'h  liia;  a, alter  may  contain  no  real  aibuinor,  but 

From  these  results  we  learn,  'Ii  ii  i' mnsjilieric  air  consist  of  ^everal  distinct  t ubstuiicef',  or  "  proximate 

IsuiefttI  to  germinatiaD,from  couLaiuiug  oxygen  gas:  principles,"  as  thev  have  b«en  calkd.    The  principal 

ibnt,  by  tbe  germlnatinit  process,  the  oxygen  gas  of  ingredieola  ofaeeJij  vbiob  afford  nutrient  nattsr  to 

tbe  air  is  cbaiwed  into  an  equal  bulk  of  cartmnic  tbe  enbryo,  are  nucOage,  surch,  and  aufaiv  For 

acid  gas :  and  tbat  the  asotic  paMiott  of  tbe  air  a  full  account  of  the  diemical  properties  of  tiMwe  Bob> 

niainn  uncbanged  in  Oonipeaitlmi»  and  in  VOlulW  no-  sUinccs  wc  n-.u^l  refer  to  the  writings  of  chemists: 

alter^'d.  '  our  Umit&  permit  only  a  very  slifjht  notice  ol  ihem. 

The  nature  and  extent  of  the  cliango  induced  on       Mucilage — the  folt  and  liquid  »tate  of  gum— is 

the  air  being  thus  ascertained,  ue  linvu  next  to  in-  iniidorous  and  iitsipid;  soluble  in  hot  or  cold  water, 

quire  into  the  mode  in  which  it  is  brought  about, —  but  insoluble  in  alcohol.    Starck  (JeCkltJ  la  obtain- 

Uiat  is,  bow  tbe  caibooic  acid  is  fomedj   How^  ed  from  eke  flour  (JiiriiutJ  ef  the  more  nntritfvie 

when  the  esperimcnt  is  coodueied  in  ciese  ve«iels>.  seeds.  It  is  also  inqml  end  InedOMMs:  ineslelrf« 

■0 other inbsiaBce, bM the leed» is pttMtt  Ihutcw  in  iloeholtandefein  at  m$m»mim  wised  to  tb» 
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Tqicttble  temperature  of  \6(f.  If  heated  to  180%  (he  solution 
'*T*''"BT-  then  jcllii'S,  and,  by  evaporation,  may  be  reduced  to 
a  iub«tnnce  closely  rcsembiinf^  pum.  Sti/rar  exUts 
abundantly  in  the  juice  and  truitii  of  plants  ;  but  in 
aeed>,  it  it  formed  chiefly  during  their  germination. 
It  it  soluble  both  in  hot  and  cold  water,  and  alio  in 
alcohol.  Other  ingredients,  as  gluten,  albumen,  and 
oil,  arc  found  in  particularneeds. 

Of  the  "  proximate  principles"  which  contribute 
to  vegetable  nutrition,  chemists  have  attempted  to 
ascertain  not  only  the  elementD,  but  the  proportions 
in  which  they  enter  into  the  several  compounds.  All 
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agree  in  making  these  elements  to  consist  chieflj  of  Vegci»Wc 
carhon,  hydrogen,  and  oxygen,  and  a  few  find  aUo^^^^^^' 
a  minute  quantity  of  azote ;  but  the  proportions  as-  "^^""^ 
signed  by  different  analysts  for  the  same  substance 
differ  scarcely  less  than  those  allotted  fur  the  compo- 
sition of  the  different  substances.    In  the  tabular  view 
below,  we  have  given  the  rchults  obtained  by  differ- 
ent chemists,  i.>  analyses  of  mucilage,  starch,  and 
sugar — the  three  substances  more  imnudiutely  con- 
nected with  our  present  purpose :  and  also  of  woody 
fibre,  which  they  contribute  to  form. 


Sobttance. 

Cubon. 

Hydrogen. 

Oxygen. 

Aioce. 

Mucilage,  or  Gum,... 

42-  2.S 

41-  906 
45-84 
35-13 

43-  55 
43-481 
45-39 
38-55 

42-  47 

42-  704 
37-29 

43-  38 
52-53 
51-45 
4-2-81 

6-93 
6-788 

5-  46 

6-  08 
6-77 
7  064 

5-  90 
613 

6-  90 
6-891 
6-84 
6-29 
5-69 
5-82 
505 

50-  84 

51-  306 

48-  26 
55-79 

49-  68 

49-  455 
48-31 
55-32 

50-  63 
50-405 
55-87 

50-  33 

41-  78 

42-  73 

51-  07 

0.44 

Si 

0-40 

Gny  Lussac  and  Tbenard. 

Bcrxelius. 

De  Saussure. 

Ure. 

Gay  Lussac  and  Thenard. 

Berze4ius. 

Ue  Saussure. 

Ure. 

Gay  Lussac. 
Berzelias. 
De  Sausaare. 
Ure. 

Gay  Lussac  and  Thennrd. 

Uo.  do. 

Ure. 

Flnx  

.  I'" 

the  developemcDt  of  the  seed ;  but  that  these  agent* 
contribute  to  bring  it  into  a  proper  state  for  being 
acted  on  by  the  air.  In  what  manner,  then,  does  the 
air  act  on  the  germinating  seed  ?  No  direct  effect 
can  be  oirrihed  to  its  azotic  portion :  for  that  gat 
neither  suffers  nor  produces  change  in  germination, 
and  the  process  goes  on  perfectly  well  either  in  pure 
oxygen  gas,  or  in  gaseous  mixture*  which  contain 
no  portion  of  azote. 

But  oxygen  gas  is  essential  to  germination,  and 
by  that  process  i»  uniformly  converted  into  carbonic 
acid  gas.  This  disappeumnce  of  oxygen  has  led  to 
the  belief,  that  while  a  part  of  it  was  converted  into 
carbonic  gas,  another  portion  actually  combined  with 
the  seed,  and  contributed  to  its  developeroent.  But 
it  is  well  ascertained,  that  oxygen  gas,  by  its  conver- 
sion into  carbonic  acid,  suffers  no  change  of  volume  ,- 
and  as  the  bulk  of  that  acid  gas,  produced  in  germi- 
nation, equals  exactly  that  of  the  oxygen  which  has 
disappeared,  it  follows,  that  no  portion  of  the  oxygen, 
lost  by  the  air,  combines  with  the  seed,  but  really 
exists  exterior  to  it  in  the  form  of  carbonic  acid  gas. 
The  only  other  source  from  which  the  seed,  in  the 
experiments  referred  to,  could  derive  oxygen,  is 
from  the  decomposition  of  water ;  but  germiuatiog 
seeds,  says  M.  De  Saussure,  emit  neither  hydro- 
gen nor  oxygen,  but  only  convert  the  oxygen 
gas  of  the  air  into  an  equal  bulk  of  carbonic  acid 
gas.  It  seems,  therefore,  to  be  quite  certain  that 
the  changes  produced  in  the  germinating  seed  can- 
not arise  from  the  combination  of  oxygen. 


From  this  view,  it  is  clear  that  no  conclusion,  with 
regard  to  the  fcnsiblc  properties  of  these  substances, 
can,  in  the  present  state  of  chemical  analysis,  be  in- 
ferred from  the'u-  elementary  composition. 

Deriving,  from  the  ultimate  analysis  of  these  sub- 
BlancfK,  but  little  aid  in  explaining  the  chemical 
crhanges  tJiey  undergo,  we  must  recur  to  other  modes 
of  accounting  for  those  alterations  in  their  sensible 
qualities  which  germinating  seeds  exhibit.  In  the 
germination  then  of  many  seeds,  the  hard  and  insi- 
pid albumen  is  gradually  reduced  to  a  milky  form, 
and  ac(iuire«  a  itweetifth  taste ;  while  the  organized 
parts  become,  at  the  same  time,  soflened  and  ex- 
ponded,  and  prepared  to  take  on  those  actions,  and 
exhibit  those  specific  forms,  which  constitute  the 
dcvcloperoent  of  the  embryo.  Now,  the  only  agents 
which  act  simultaneously  on  the  several  parts  of  the 
seed,  when  \h\»  devclopcmeiit  occurs,  are  water,  heat, 
and  air ;  and,  as  fur  as  we  have  been  able  to  trace 
their  operation,  the  changes  produced  in  the  seed 
must  therefore  ari!!e,  more  or  less,  from  the  action 
of  heat  and  moisture ;  or  from  the  loss  of  carbon ; 
or  from  some  specific  agency  exerted  directly  by  the 
oxygen  gas  of  the  air ;  or  arising  indirectly  out  of 
its  conversion  into  carbonic  gas  ;  or  from  the  com- 
bined operation  of  these  several  agents.  Let  us 
then  examine  their  operation,  both  separately  and 
conjointly,  and  try  to  discover  the  share  which  each 
exerts  in  the  production  of  these  changes. 

It  has  been  shown  that  neither  heat  alone,  nor 
moisture  alone,  nor  both  united,  are  able  to  produce 

Tot.  VI.  PART  II.  '  - 
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v«geubie    iNeiUier«  in  ooaronnity  *•  tfae  opioioD  held  by 
FhTtialu^.  ^g^^  ^  ^  niicUige  of  iIm  aaid  bteomes  sugar 
'"""^  by  losing  a  part  of  its  carboii|»  c«i      Mcribs  IIm 
change  of  quality  in  the  seed  to  the  Ion  of  (hat  tob« 

stance:  for  the  portion  ot  carbon  given  tr'.'  f  y  tl  l 
germinating  seed  is  exceedingly  smuil,  and  wc  have: 
no  evidence  dist  it  Is  afforded  by  its  mucilaginous 
matter.  Were  it  em  geeoted  that  the  albumen  of 
the  Med  yielded  the  earbon,  thia  wold  not  prove 
that  it  is  thereby  conTertcd  into  sugar :  for  we  ha»o 
no  evidence  that  tlje  sensible  qualities  of  bodies  de- 
pend so  immediately  on  ihtir  elementary  composi- 
tion; and  a  reference  to  the  tabular  view  before 
given,  will  show  that,  while  one  cbeniM  OMkca  the 
cwbon  in  mudlage  to  be  iaia  than  in  aqgar,  anvtber 
malcet  it  to  1»e  more,  and  a  third  nalcea  it,  in  both 
substances,  to  he  almost  prccij-cly  the  same.  We 
ahall  presently  sec,  too,  tli.it  the  ciiemical  change, 
by  which  mucilaj^e  is  converted  into  sugar,  takes 
place  in  circuoMtances  where  there  is  no  reason  to 
aaeribe  it  ta  tlw  loss  of  carbon. 

Since,  then,  neither  the  eperatbo  of  beat  and 
noiature,  nor  lose  ofcaifaon,  will  account  ibr  the 
changes  that  occni-  in  the  germinRting  seed,  and 
•ince  all  the  oxygen  lost  by  the  air  exists  in  the  car- 
bonic gas  that  is  formed,  we  must  look  tor  an  ex- 
planation of  the  MM  of  the  air,  not  to  iu  ponderable 
eleflNnta,  bot  t»  the  action  of  ilial  caloric  which  is 
extricated  wheneoever  it*  exygenoua  portion  la  con> 
verted  into  carbonic  acid  gas.  We  shall  not  At  pre- 
sent speculate  on  the  slate  nr  condition  in  which 
this  caloric,  at  the  moment  of  its  extrication,  exists, 
nor  on  the  mode  of  its  action  upon  tlie  seed;  but 
we  may  observe,  that  ignorance  of  the  mode  in  which 
an  agent  may  act  is  no  valid  argument  against  the 
foct  of  its  operation.  If  the  agent  employed  be  ac- 
tually pfuiieDt,  and  every  other  assumed  agent  be  ex- 
cluded, we  are  entitled  to  decide  in  favour  of  its 
agency,  although  we  may  not  know  the  mode  of  its 
eparation.  Those  who  flmnerij  believed  that  oxj* 
fan  produced  tbeae  chaogai^  or  who  may  still  bdieve 
ao,  never  explained  the  mode  of  iu  operation.  Their 
belief  rested  on  the  supposition  that  a  part  of  the 
oxygen  that  disappeared  really  cumbincd  with  the 
seed  ;  bat  oi  no  k\ich  loss  of  oxygen  occur*,  no  Midi 
combination  can  be  allowed  to  follow. 

Beiidc  the  culoric  derived  from  the  air,  a  portion 
ofbeat  mw  be  offfltded  bj  the  Imbibed  water  j  for 
Mr  Leetie  baa  ibown  that  very  tmall  porttoDa  of  wa> 
ter,  when  imbibed  by  dry  vegetablr  i;l>stance,  give 
out  heat;  and  M.  De  Saussure  rendered  it  pro- 
bable thataportion  of  water  loses  it^  fluidity  in  vege- 
tation, and  that  its  elements  cotubinc  with  the  vege- 
table substance, — an  opinion  which  would  agree  well 
with  the  analysis  of  Gay  LuaMcand  Thaoard,  •beuUi 
future  experience  confirm  their  viewi^  that  oxygen 
and  hydrogen,  in  the  proportion  necessary  to  form 
water,  constitute  a  large  portion  of  vegetable  mat- 
ter. 

That  tiM  combined  action  of  heat  and  moisture 
will  prodnee  on  tbejfaiifa  of  seeds  changes  analpgous 
to  those  which  occur  in  germination,  has  been  long 
kuown.  Dr  Irvine  long  since  remarked,  that  the 
farinaceous  matter  of  seeds  could  thus  be  rendered 
aweet.  Hence  distiUen,  aajs  be,  often  mix  not  only 


grain  impcrfectlj  malted,  bnt  raw  meal,  widi  their  VtimMt 
malt :  and  the  whole  being  then  mixed  with  water, 'M^V- 
and  aubnulted  lo  diatUlatioo,  becooea  sweet,  and^^v^ 
fiwma  wme  and  apirits.   MM.  Fourcroy  and  Vau- 

qiiclin  obtained  sugar  and  cli  J:  i;  from  bruised  un- 
iualted  barley,  by  the  combined  use  of  water  and 
heat ;  and  Dr  Thomson  lias  remarked,  that  the  wort 
made  trom  raw  grain  ia  nearly  m  sweet  as  fiom  that 
which  has  been  mailed.  *  In  the  espcrimenta  of  M. 
Kircboft'  and  otheie,  starch  was  converted  into  su- 
gar by  S6  hours  boilbg  in  four  times  iu  weight  of 
water  and,  from  some  later  trials,  it  would  ?ecm 
that  saw-dust  and  other  vegetable  matters,  as  linen 
rags,  mav,  by  a  similar  process,  be  made  Co  eape- 
rience  a  liiEe  convemion.  From  thcae  espcriaMOls 
we  learn,  that  the  conversion  of  the  ftevla  of  seeds 
into  sugar  is  an  operation  purely  chcmiciil,  effectt  J 
by  the  combined  and  continued  action  ol  beat  aad 
water  ;  and  iince,  in  ^germination,  the  albonicn  ut'the 
seed  it  made  to  un<lergo  a  siuul.ir  chemical  change* 
under  the  varied  operation  of  the  same  agents^'  niiy 
we  not  presiime  that  it  is  aocompiiahed  in  a  mmuer 
somewhat  similar  i 

WI1LI1,  by  j^rrniinalion,  tlic  albumen  of  the  feed 
has  been  tliub  cliangeii  trnni  a  solid  and  tasteks*,  to 
a  fluid  aiui  sweetish  ^ubstance,  it  i*  brought  into  a 
condition  tu  tor  the  nutniu  ti  nt  the  embhyo.  Fortius 
purpoiie,  it  is  taken  up,  or  abeorbed  from  the  cells 
in  which  it  had  been  deposited,  and  conveyed,  in  the 
course  of  the  mammary  vessels,  to  the  neck  of  dke 
embryo,  where  a  part  of  it  is  carried  downward  to 
teed  the  radicle,  and  another  part  upward  to  nourish 
tlie  plume.  We  have  elsewhere  79)  given  reasons 
for  believing  that  the  same  vesaelSf  which*  dusiog 
^  /ormitiion  of  the  seed,  secreted  the  nutrient 
matter  into  the  celU,  are  employed,  at  the  ptriod  of 
its  evolution,  in  absorbing  it  from  them,  and  con- 
sequently po8SL>s  ilie  power,  by  thus  acting  at  dif- 
ferent times,  and  under  different  circumstances,  of 
executing  opposite  functions. 

Connected  witli  the  structure  that  determines  the 
course  which  the  nutrient  nntter  takes  00  reachbig 
the  neck  of  the  embryo,  appears  to  be  thai  ti  lultnc}  In 
the  plume  and  radicle  to  purt-ue  opfjoute  ilircciions, 
in  whatever  position  or  circumstances  the  st^d  be 
placed  to  grow.  'I'hese  tendencies  have  been  ascrib- 
ed to  the  action  of  light  on  the  plume,  and  of  earth 
on  the  rudide :  but  the  radide  equally  deacends*  at^ 
though  no  earth  be  present,  and  the  plume  rises,  al- 
though light  be  excluded.  Others  have  attributed 
the  descent  of  the  radicle  to  tlu'  greater  weight  of  its 
sap,  and  the  ascent  of  the  plume  to  the  lighter  con- 
dition of  that  fluid :  but  there  is  ao  evidence  that,  in 
these  parts  respectively,  any  such  diSerence  of  sap 
exists.  More  ktdy,  it  has  been  supposed  that  gravi- 
tation  acted  In  causing  the  descent  of  the  radicle  ; 
and  attempts  have  been  made  to  counteract  this 
force,  by  keeping  seeds,  during  their  evolution,  in 
continued  motion  on  vertical  or  horizontal  wheels : 
but  the  results  obtained  seem  only  to  prove,  that,  in 
such  drcumstances,  the  radide  and  plume  pursue, 
as  usual,  opposite  directions,  without  affording  any 
reason,  why,  in  natural  growth,  the  one  always  rises 
and  the  other  desu  .;!-.  It  is  worthy  of  remsrk, 
that  this  tendency  to  descend  exists  oidy  in  the 
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VtgMliI*  primary  radicle  or  tap- root  :  for  the  lateral  thooU  it 
2JJ|^2S^' put*  I'oflli  extend  lUaiwclvcs,  i*aj*  Du  Hamel.  uear- 
ly  horixonUlly.  In  likt>  mauncr,  the  rootlets  Uwt 
4priitg  from  the  extremity  of  a  cuuiag  descend  per- 
poadiotilarljr,  while  those  that  iwue  Aon  iu  «idM 
proceed  horizontally-  We  may  observe,  too,  a  cor- 
responding peculiarity  in  the  plume  and  its  produc- 
tiidis.  h  n  very  singui.ir,  continues  Du  Hamcl,  that 
4  irt'u  uiiich  springs  trotii  a  seed  raises  its  stem  very 
straight:  it  is  tiic  same  with  a  cutting  taken  from  a 
atnugbtatcm:  butaciUtiogtakcoihtoiaUtflralbraadi, 
or  tarn  bflot  ahoot  of  •  tmr»  bcnda  much  in  its  growth, 
especially  if  its  wood  be  of  a  IiarJ  nature.  Sumc 
tree:>,  we  knoiv,  havu  brauclifs  so  fL-tble  as  to  be 
unable  lo  support  themselves,  and  are  therefore  al- 
ways (leadeut :  and  Ou  HameJ  once  saw  a  branch  of 
a  wdnut  tree,  whJi^,  contrary  to  all  the  other 
biwicbes  of  lb«  sama  tree^  duogndod  straigfat  to  tfa« 
eiftit,  and  alt  its  leaves  followed  tho  same  directum. 
Tfifse  factsi  seem  to  show,  that  the  directions  pur- 
sued by  llioiv  Siiverul  puns  in  thuir  urdiniury  growth, 
depend  rather  on  conditions  of  interoal  attactmc* 
than  on  ibe  Offtntioa  of  external  agents. 

Both  ifae  imdlele  and  plume,  as  Umj  reoclfv  Mitii* 
laeat,  inCNMS  in  all  theit  dimensions ;  lluft  is,  bolh 
in  Ien|{tfa  and  breadth.  The  elongation  of  the  redi* 
'  c!c,  iicconiing  to  Du  Hamcl,  is  produced  only  by 
till!  adiliiidn  of  new  nutti-r  to  its  extrumity,  au  opi- 
nion wiiicb  ilio  observations  of  Mr  Knight  confirm. 
In  the  more  succulent  plume,  Du  Hamel  has  shown, 
by  satisfactory  experiments,  that  elongation  is  pro* 
doced  bj  wtoxteDsioa  of  parte  already  formed,  as  well 
■B  by  the  additioa  of  new  particles ;  but  this  cxten- 
sion  Is  not  observed  win  n  iln;  new  part.-;  have  acquir- 
ed a  Ctif  uia  degree  ot  hardness.  la  their  diametral 
growth,  it  is  probable  (hat  both  the  radicle  and 
plume  oxp«rienc«>  in  their  tender  atato,  aoaa  do« 
grec  of  expansion  IroaA  the  iBotioaof  didraonlaiaed 
fluids,  as  well  as  from  th«  additioB  of  new  mattar  lo 
their  exterior  surface. 

In  this  brief  account  of  gerrainatioo,  we  have  sup- 
posc'd  lite  process  to  be  carried  on  in  closed  glass 
Tessels,  in  which  the  progress  of  evolution  can  be  ob- 
aoved,  tho  agents  concmriMd  ia  eanyiog  it  on  made 
known,  and  their  aetioo,  to  a  cerum  extent,  be  ap- 
preciated. In  such  vessels  the  developcim  ;j[  of  die 
seed  can  be  continued  uniilall  the  nutritiit  uiallLi 
exhausted,  and  the  orf^ani.H  J  jurts  assume  their  pe- 
culiar forms,  and  execute  their  appropriate  fuDclioos. 
If,  indeed,  water  and  air  bo  duly  supplied,  the  seeds 
of  nrione  herba  will  grow  aad  produce  flowers  and 
fruitt  wittomft  coming  in  oootaet  with  earth,  as  M. 
Bonnet  ascertained  ;  and  in  other  experiments  of  Du 
Hamel,  the  teeth  of  ditferent  trees,  which  had  been 
made  to  germinate  on  wet  sponges,  and  their  roots 
afterwards  set  in  bottles  so  as  to  be  in  contact  with 
water,  continued  to  vegetate  for  several  years,  and 
produced  aoouallj  new  leaves,  bark,  and  wood,  by 
the  aid  of  water  alone ;  ao  that, without  attempting 
to  explain  hnw  the  parts  of  this  fluid  bcr  itk  iolid, 
it  is  certam,"  says  this  excellent  writer,  "  that  water 
the  roost  pure  is  able  to  fnnush  the  nourishment  ne- 
cessary to  plants."  For  a  deacripiioa  «f  the  dailjr 
appearances  exhibiiid  b  ilie  ofolodaii  of  several 
hinda  of  aaeda»  wa       laftr  to  {  MB*  fte.  oTiMir 
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former  article,  and  to  Plates  XV.  aad  ZVI«  ftr  ac-  ^'c^eutd* 
curate  representations  of  them.  Phywol^. 

In  ordinary  germination,  however,  by  the  tinse  tho  -^'•'^^ 
notdent  aiatlerof  the  seed  is  exhausted,  the  radicle 
has  sent  Ibrth  rootlets  through  the  soil,  which  at 
once  serve  to  fix  the  plant  in  its  pl;icc,  and  to  eiraw 
from  the  earth  fresh  materials  to  sustain  its  grouih. 
These  materials,  as  will  af^rwards  be  shown,  under* 
go  certain  changes  in  the  young  leavea,  which  bava 
aow  sprung  forth  from  the  plaoae,  and  in  part  exe- 
eute  the  function  of  cotyledons.  The  cotylcdops,  if 
they  have  risen  above  the  surface,  now  fade  and  fall ; 
if  lliey  have  remained  iu  ihjdih  it,  they  decay  and  pe- 
riab.  la  addition  to  water,  heal,  and  air,  the  only 
agenu  required  to  oanyoo  the  germination  of  the 
seed,  light  now  beooBMf  noeeiiatj  to  giveperfectioo 
to  the  plant;  and  its  operation  In  bestowing  colour 

and  Otlicr  peculiar  proju  r'ii  s  nn  {ila:i*s  ',y'\]\  be  more 
paru'cularly  noticed  iiertulii:!.  lu  this  account  of 
germination,  we  have  given  attention  diiedy  to  the 
physical  pbsnoaaatia  it  exhibit^  reserving  what  we 
have  to  ia/  of  tha  aaadi  aa  a  IMng  bodj,  to  anoliwr 
ocoasioD* 

Sect.  11. 

Of  the  Vegetation  of  Flantt. 

A«T.  I — Of  Soils  and  of  the  Food  of  Planti.  f 
The  plant,  like  the  seed  frotu  which  it  sprang,  is 
constructed  of  two  elementary  systems,  denominated 
vessels  aad  ceils.  Fur  a  detailed  account  of  there,  and 
of  tha  opinions  held  concerning  tbeoi,  wa  mu&t  refer 
to  our  former  article.  By  these  i;yftaas«  variously 
blended  and  combined,  the  several  Textures,  deno^ 
minaled  Cuticle,  Bark,  Wood,  and  Pilh,  are  com[io>. 
ed.  The  structure  of  these  texturt«,  as  they  occur 
in  different  varieties  of  herbs  and  trees,  has  likewise 
baca  described  in  j       &c.  of  that  article* 

Though  the  vestela  of  plaoti  dtfiir  in  form  and 
structure,  yet,  with  regard  to  use,  they  appear  to  be 
but  of  two  kinds: — those,  namely,  which  receive 
and  convey  tlic  common  sap  or  lymph,  and  are  nam- 
ed, therefore,  Sap  or  Lymphatic  Vessels, — and  those 
which  conuin  and  convey  the  juices  proper  to  each 
species  of  plenty  and  are  therefore  denominated  "Pro* 
per  Vessels."  In  trees,  the  sap>veseeb  are  found 
chiefly  in  the  wood,  and  tlie  "  proper  vessels"  in  the 
bark  ;  but  in  many  herbs  and  in  palms,  both  kinds  of 
vessels  are  asjor.iated  together  through  the  ontiro 
Stem.  VVneth^  they  occupy  distinct  places  in  the 
vegetable,  or  are  associated  togetherg  their  functions 
are  respectively  the  same — the  sap^vessels  being  em* 
ployed  always  in  raising  tlie  sap  upward,  and  the  pro- 
per vessels  in  conducting'  its  descent. 

In  all  parts  ol'  jjlaut?,  the  vesselo  are  in  contact 
with  ceil*,  which  serve  sometimes  the  purpose  of  a 
connecting  medium ;  sometimes  to  fill  up  vacuities  or 
augment  the  bulk  of  parts  ;  and  sometimes  as  recep- 
tacles for  variooft  aeoetiona*  BeCwew  the  vessels 
and  cells  a  vascular  eommtraieation  exisu  (f  192); 
so  that  matter  deposited  at  one  time  in  the  cells  of 
the  plant  may,  at  anoUicr,  be  taken  uj)  and  again 
mixed  with  the  fluids,  as  occurs  in  the  gcrminalioe 
seed:  and  these  functions  of  internal  secretion  ana 
abaorptaon  saem  to  bo  performed  in  plants,  at  well  aa 
ia  iflw^by  dio  altenaie  ascMiae  of  the  aane  v««di. 
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Vtgcubic  acUiw  at  diflcicnt  dntt  lod  under  iSXnmA  cifom- 

'^T^-  Atthotigb,  as  wt  bave  wen,  plants  not  only  grow, 
but  produce  flowers  and  fruits  without  th«  aid  ol'aoil } 
yet,  in  ordinary  circumstance*,  they  draw  the  mate* 
rials  of  thtir  food  from  the  earth.  In  an  inquiry, 
therefore,  into  the  nutrition  and  growth  of  planti,  we 
have  to  consider  the  nature  and  properties  ot  soils, 
whiclt  afford  them  habitatioo  and  nutriment — the  ab- 
sorption ortbiB  iratrimeDt  and  its  conveyance  through 
the  vessels — the  changes  of  quality  it  cxperiencea  ill 
its  course,  fo  as  to  fit  it  for  nutrition — the  agentt  re- 
quired to  effect  these  cl!:uii;t>,  .hhI  ilie  mode  in  which 

they  act  and  lastly,  the  umtiiicr  ia  which  this  nutri- 

>ent  matter,  after  having  undergone  iu  destined 
cbang<a»  i»  a{^lied  to  nourish  and  augment  the  plantt 
The  loilt  in  which  plants  grow  are  oonpoMit  «f 
organized  :nn1  innrpanic  matters  in  various  propor* 
tions.  Ol  iiwigunic  Mib!«tance»,  the  earths  which  pre- 
vail most  are  silica,  :ilimiin:i,  ami  lime.  Willi  these 
eartba,  magnesia  and  cerlaia  tiietaiUc  oxid<.-»,  parti- 
cularlj  that  of  iron,  ate  often  met  with.  To  these 
wt  nay  add  alltalina  matter,  and  animal  and  vegetable 
Mibiitnnces  in  different  stages  of  decompositioa  and 
mixture.  .\ccoidin^»  tu  tlie  proportions  iawbich  ihci^C 
mineral  and  organized  remain:  arc  present  and  blend- 
ed together,  the  soil  will  v.iry  grimly  in  ti  xture,  in 
its  property  of  retaining  heat  and  moiikture,  and  in  its 
degree  of  fertility.  To  say,  bo»«ver,  what  mixture 
of  sub»tanon  conatitute*  tiM  moat  perfect  toil  would 
be  very  difficult:  fbr  not  only  doe*  dimate  greatly 
luoi'ilv  the  ntiiurul  condition  of  soils,  but  plants  them- 
selves exhibit  the  greatest  diver>ily  ofc.'ioicc  or  lik- 
ing in  this  respect.  Hence  it  is,  tli.it  the  soil  and 
eiioiate  ben  tutted  to  one  plant,  are  ill  adapted  or 
unniited  te  another ;  and  that  every  part  of  the  earlfa^ 
surface,  in  which  heat  and  rooiature  tui&cient  to  aoi- 
tain  vegetation  are  present,  ia  more  or  1e»  dodied 
with  i's  ajjproprialf  spec'res  ftf  plants. 

In  considering  physiologic  illy  tlie  i/.'i"!  which  the 
different  in^edients  of  soil*  «crvc  in  ve^^ctaiion,  «f 
must  bear  in  mind  that  certain  chemical  eictu'^nts 
seem  essential  to  the  constitution  of  vegetable  mat- 
ter ;  while  others,  though  present  and  highljr  oaefad 
are  not  no  indispensably  necessary.  Thut  we  have 
•cen,  limt  ;lio  vcjiL'iahle  >uh.stance«,  piinn,  Starch,  and 
sugar,  are  composed  e»»enlially  of  oxyjjen,  hydrogen, 
and  carbon  ;  and  that  woody  fibre,  when  freed  from 
all  adventitious  matter,  ia  found  to  be  composed  of 
the  same  elements,  united  nearly  in  the  same  propor- 
tions. Now,  consiJLrir.f;  woody  fibre  as  the  basts  of 
the  vti^jctable  ori^nn".  find  as  formed,  in  germinalimi, 
directly  from  the  /(cw/fi  of  tlic  seed,  and  probably 
the  water  in  which  it  is  dissolved,  we  may  presume, 
that  the  elements  which  thus  compose  fccula,  water 
and  woodj  6bi«»  are  the  tnia  comtitueM*  of  wgit*' 
Ht  matter. 

In  certain  kinds  of  vegetable  mnttcr,  which  ap- 
proximate to  animal  ftibstance,  azote,  however,  is  a 
necessary  ingredient.    In  otiur  kinJs,  the  vegetable 

.  tubstancf  pi^rtakes  largely  of  the  earthy  materials 
of  the  .<otl.  Hence  Uffle  and  silica  are  abundant  in 
certain  plants;  bat  BS  luch  substaocea  out  iatar 
plants  only  in  a  State  of  aohiUon,  the  eartha  met  widi 

'  io  f ^tabka  may  Mt,  mje  D*  Swmmir,  depiiid  ao 
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much  on  those  which  contlitute  the  basis  of  the  soil,  \ 
as  on  those  held  m  solution  by  the  water  it  coalaiu.  i'>>7<>oi^- 
Hume  haTuevan  supposed  tliat  the  cardia  majrbe^*^*^ 
formed  M  gcnacated  in  plaou  bj  tba  vcgatative  pm- 
eess ;  but  tbe  (bcu  alleged  in  support  of  this  opinion 
are  not  sufficiently  iireci>e.    While,  therefore,  it  it 
admitted,  that  earths  are  e;irried  into  plants,  and,  b 
certain  tribes,  enter  largely  into  the  composition  of 
some  o!  their  textures,  we  have  no  evidence  that 
they  contribute  directly  to  nutrition,  or  form  an  m« 
aeotial  eletnent  in  tbe  eomposition  of  vn^tablc  mat- 
ter.  Their  use  in  irflbrding  station  or  habitation  to 
vegetables  is  sufficiently  obvious ;  ami  ilie  tempera- 
ture and  moisture  ol  the  mil  will  aliU)  dvp^nd  oiuch 
on  (heir  kinds,  proportions,  and  intermixture. 

Together  witli  the  earths,  chemical  aitalytisahowi, 
that  sulphur,  photphonii,  aome  metallic  oxides^  and 
particularlj  alkaline  matter,  exist  in  plana.  Cer- 
tain saline  substances  seem,  indeed,  necessary  to  ve- 
getal ion.  Maiine  plant*  languish  in  a  .--oit  destitute 
of  cotnautn  »alt :  and  it  is  well  koo»ii,  that  potash 
forms  a  large  portion  of  the  incombustible  matter  of 
land  vegeubles,  and  is  etpecialljr  abambnt  in  tba 
leaves.  De  Saussure  found  pbosphata  of  line  in 
.every  plant  be  analysed.  Certain  plants  throve  well 
only  in  soils  containing  nitrates  of  lime  or  poiaoh ; 
and  sulphate  of  lime  or  gypsum  accelerated  much 
the  growth  of  lucerne  and  trefoil.  1  heaie  »aiioe  in* 
^redientavrabigU^  useful,  and  the  alkalis,  in  parti- 
cular, aemn  nacassarj  to  the  due  pcrilecttoa  of  tbe 
vegetative  prooea ;  but,  as  the  elemeou  of  these 
substances  do  not  form  a  necessary  con.sitituent  of 
the  vegetable  fibre,  they  cannot  be  cou^idered  as  an 
es.icnti.il  part  of  the  food  of  plants.  Perhap.-i  tliey 
may  be  regarded  as  condiments  which  aid  io  tbe 
process  of  assimilation  ;  and,  as  will  appear,  tbej CVB 
Otherwise  highly  useful  in  tbe  vegetable  aooaamf; 

With  regard  to  the  orgmned  remains,  vhieh  mm 

so  targe  a  portion  nf  il,,.  ;iT.ist  fertile  soils,  tliey  are 
not  only  >o!uhli'  iu  v.,ii«  r,  l.ke  the  other  itigrtdicott, 
but  are  composed  of  the  SiUnie  tltmcnls  as  vegetable 
t>ub»(a()ce.  M.  De  Sauuure  found  pure  vegetabl* 
mould  to  yield,  by  distillation,  products  similsr  IB 
those  of  tbe  andecayad  wood  fiom  which  it  had  becD 
fonAed,  dUlferrag  diiely  flrom  ft  by  containing  a 
larger  proportion  of  charcoal  and  sotrc  uzote.  Wa- 
ter dissolved  a  portion  of  this  mould,  and  when  de- 
prived of  this  soluble  portion,  the  residue,  though 
unaitered  ia  appearance,  did  not  su|^rt  the  «wwtll 
of  plants  «0  well  as  before.  The  part  thw  &Mlliw 
ed  by  water  exhibited  the  properties  of  eslracthx, 
— a  principle  found  in  the  sap,  and  especially  io  tbe 
bark  of  plants.  Hence  it  nppear.^.  tli.it  decayed  ve- 
getable matter,  and  the  same  may  be  »aid  of  animal 
remains,  is  not  only  conveyed  into  plants,  but,  beiiy 
formed  of  tbe  same  elements  at  the  living  plant,  niaiy 
bo  conceived  to  furaish  matetials  necessary  to  its 
growth. 

But  in  all  soils  adapted  to  vegetation,  water  is  a 
ucccssary  ingredient,  whether  it  be  regarded  merely 
as  a  vehicle  for  the  conveyance  of  other  Kkibstances^ 
or  as  forming  itself  a  portion  of  the  food  of  pbatau 
To  the  ezpeiimenta  of  Van  Helmont,  Boyle,  Bon* 
net*  Du  HaBMl,  and  BrMonnot,  tendine  to  prov* 
dial  waiar  alone  alwdi  iiiitfiaHiait  Io  pGni%  U  koft 


u\.jn\^cc  by  Google 


VEGJBTABLfi 

v«^t«  bMD  objected,  that  the  water  they  eroployedi  though 
ntfti'V'  apporenily  pure,  held  in  folulion  tMth  earthy  and  sn- 
^^^^  line  matteri*:  but,  unlevf  ire  suppoee  these  matters 
convertible  itito  oxygen,  hydrngcn,  and  carbun — the 
only  essential  elements  of  vegetables — the  presence 
of  ihoe  earths  and  salts  in  the  wat..-r  could  not  SUp« 
ply  the  etemeott  required  for  the  production  of  ve* 
geuble  ottttcr.  If,  on  the  ether  bend,  iritk  Da  Hii- 
mcl  and  De  SauMure,  we  suppose  water,  though  not 
decoaipo»ctl,  to  lo^^c  its  fluidity,  and  become  fixed  in 
Tei;etsl)lLS,  'iicn  we  have  it  u  icv  two  ot  thu  i  cments 
of  wooily  tibre,  combined,  too,  in  that  proportion 
vhich  the  experiments  of  Ciuy  Lumuc  and  Tlieneid 
mbibit  them  ai  holding  in  the  oompociiion  ofvcg*^ 
ubie  aabrtasce. 

Of  the  Kourcc  of  the  nther  clpmcnt,  cuthon,  it  is 
not  iei»s  difficult  lu  epcuk.  li  is  un  iii^'ii-diLnt  ol'  ve- 
getable mould,  and  of  tho  cithouic  ;k  hI  cai  rit  d  into 
pleota  with  the  sap,  cither  in  .1  Irt  t.-  sr.iti-.  or  in  com* 
Uaelioii  irilh  alkiilinc  matter ;  k  )  iha:,  by  these 
nienw.  It  ie  preuj  largely  aupplied  to  plant*. '  On  the 
other  hand,  M.  Haaaenrrati  endeavoured  to  aboir 
that  plants  which  vegetated  in  the  oiien  air  by  the 
aid  of  pure  water,  vielded,  on  analyxi^,  Ics:*  carbon 
than  tJie  seeds  or  bulbs  from  which  tttcy  fiiul  tpruii;,'. 
M.  Oe  SauBture  obtained  similar  results  when  he 
Malyied  plant*  that  had  grown  in  pure  water»  aod  in 
«  pk«e  weakljr  iUuminated  t  but  when  they  grew  un. 
der  the  direct  influence  of  light,  then  the  prop'iriion 
of  carbon  in  the  plant  tuarly  iloiiblrd  that  in  the 
seed.  This  carbon  M.  Dc  buui^uie  ^up^.^jsLis  tu  be 
derived  from  that  decomposition  of  carbonic  acid 
which  ia  carried  on  by  tlic  leaves  of  plants  growing 
in  •unahine.  Admitting  thi»  to  be  the  fact,  we  may 
perhaps  regard  the  carbon  thus  dqiosited  in  the  leitf' 
as  contributing  rather  to  the  fhroMtion  of  the  inflam* 
mable  prodin-t.s  oi'ilu'  [Jaiu,  tli.in  as  mulLT^'o'iin 
milalion.  aud  bi-tug  itpplitd  to  the  prodiictioii  ol  new 
vogi'ttible  substance.  And  hence,  as  will  afterwards 
be  abowD,  planta  which  grow  in  darkness  not  only 
contain  lew  oaibon  lhan  thoae  which  grow  m  light, 
but  are  at  the  same  time  destitute  of  tfiosc  imflam. 
mable  ingredients  which  plants  growing  in  iif;ht 

possess. 

Beside  the  earth  and  water,  the  air  also  has  been 
aappoaed  to  furalib  food  to  plaiii.<.  'i'lrat  ptAnts  ob- 
tain moiiture  froio  the  air  will  uot  be  denied  { and  in 
a*  far  ae  weter  b  coaevmed  m  vegetable  nntrilion, 

the  moistiirfc  thus  obtained  may  contribute  to  vege- 
Uble  growth.  Uut  ttu-y  luivo  also  been  supposed  to 
derive  carbon  from  the  atniosplu  rt-,  by  (kconiposing 
it*  carbonic  acid.  Since,  however,  the  atmosptiere 
oaatiini  less  than  ^cVvth  part  of  carbonic  acid  gas, 
the  portion  of  that  gas  decompoied  by  plants  in  the 
open  air  mmt,  even  in  Minihine,  be  neeenmniy  v  ery 
•mall,  and  the  quantify  of  carbon  thus  obtainod  is 
probably  much  t  xcet-doil  by  iluit  continually  givLn  oil" 
by  plants  to  unite  with  tlie  oxygen  fjas  of  the  atmo- 
sphere, through  every  period  oi  active  vegetation. 
M.  Dc  Crell,  indeed.  deNning  the  carbon  (Ml  cnvld 
boaflbrAtd  bj  UwatBMapbcre  insulBeient  to  account 
for  the  additiim  of  that  eubttance  which  plants,  dnr* 
ing  their  growth,  receive,  wa--<  led  to  suppose  they 
po«sessed  ttie  power  of  formmg  carbon  by  the  aid  of 
mtar,  air, and  Ug^ti  and  M>  Bnconnot  lin  iMia* 
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taSned  tbat  vmtaUet  find  in  pore  wai«r  every  iMng  Vcgeutiii 
nccettary  for  them  to  assimilate ;  that  mould  and  ma-  ^''^My- 
nurett  yield  no  nutriment ;  and  that  earths,  ulkahs,  me- 
tals,  siiljilnir,  (>h(i.S|)iiorus-,  and  charcoal,  ar<!  developed 
frotu  water,  by  the  organic  powers  of  plants  assisted 
by  soli'.r  lij.'iit. 

"  But  the  experiawnM,"  8*n  Sir  Humphry  thuj^ 
*'  in  which  Ic  ie  aaid  that  alkalies,  metallic  oxide^' 

and  earths,  may  be  formed  from  nir  nnd  water  alone 
in  processes  of  vepeiation,  have  beeu  always  timde 
in  ai)  ir.cnneluHve  tiiii:iner:  for  distilled  water  may 
contain  both  sahne  and  metallic  impregnations;  and 
thefSreeatmoephere  almost  constantly  holdii  in  raecha* 
ideal  •oapentten  lolid  aubatanoei  of  varioin  kiodt. 
The  conclnaione  of  M.  Braeomiot,'*  be  adds,  **  are 
rendered  of  little  avnll  in  conscquencr  of  thc^e  cir- 
curasinnces.  In  llie  only  case  of  vefrriatii>ii  in  which 
the  free  atmosphere,  in  his  exl)eriIl)eIlt^,  was  exclud- 
ed, the  aeedt  grew  io  white  sand,  which  is  stated  to 
have  been  purified  bj  waihing  in  muriatic  acid :  but 
•acfa  a  praeem  wasimofteient  to  deprive  it  of  enb- 
atanee*  whidi  might  aibrd  carbon,  or  vifrious  Inlian* 
ma*il('  inatli  rs.  ' 

"  In  the  common  processes  of  nature,"  continues 
this  illustrious  chemist,  all  the  proiliicts  of  living 
beings  may  be  easily  cooceived  to  be  elicited  from 
known  combinations  of  matter.  The  compounds  of 
iron,  of  the  alkaliea  and  cartba  with  mineral  acids, 
generally  abound  in  aoilf.  Prom  the  decomposition 
of  ba?altic,  |>orphyritic,  and  grunitic  rocks,  there  ii 
a  constar.i  supply  of  earthy,  alkaline,  end  ferrugi- 
nous materials  to  the  surface  of  the  earth.  In  the 
sap  of  all  plants  that  have  been  examined^  certain 
neutro-saline  compounds,  containing  potash,  aoda,  or 
iron,  have  been  found.  From  pleat*  tbey  majr  be 
supplied  to  animals ;  and  the  cbcmicat  tendency  of 
orgnnization  seems  to  be  rather  to  combine  sub» 
stances  into  more  complicated  and  diversified  ar- 
rangements, than  to  reduce  them  into  simple  ele> 
meets."  {PUL  Trans.  1808.)  To  these  views  of 
the  economy  of  living  beings,  we  yield  our  cordial 
assent,  nnd  hold  them  to  be  not  less  consistent  with 
the  mo6t  advanced  state  of  chemical  science,  than 
w  itli  the  juitest  conceptions  we  can  firm  of  the  va* 
rying  structure  and  powers  of  organic  beings. 

Art.  II. — Of  the  Course  of  the  Sap,  ami  the  Cauut 
Iff  Us  Motion. 

In  the  warmer  regions  of  the  oartb,  the  sap  flows, 
in  certain  plants,  through  the  whole  year;  but  in 
more  temperate  climes  the  functions  of  vejietables  are 
suspended  during  the  winter  ieMon.  Early  in  spring, 
however,  it  begins  to  rise  in  trees,  and  continues  dailj 
to  aseend  till  it  reaches  the  extremities  of  the  branches.  *  ' 
Thia  sap  w  absorbed  frona  the  soQ  by  the  eitnni> 
ties  of  U)c  capillary  rootlets,  and  conveyed  upwaida 
through  the  vessels  of  the  root  to  the  trunk.  In  its 
ascent  it  rises  only  through  the  wood;  Ibr,  at  this 
early  period,  no  sap  is  found  in  the  hark,  nor  be- 
tween it  and  the  wood,  nor  in  the  pith .  ( §  1)^.)  J'his 
rise  of  the  lap  ooean  Af/bre  the  buds  have  shot  forth 
Into  leaves;  and  as  no  outlet  (br  ita  ceeipe  by  tran- 
spiration then  exists,  it  rises  or  falls  in  the  veueb 
ID  which  it  is  contained  according  to  the  tempera- 
tnaafCbBaiiDiMphefe.  If  at  thia  period  «f  ita  flow. 
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VcKruble  ita  course,  in  certain  trees,  be  interctptiil,  by  pierc- 
Vhjmoiogf.  jog  jjjg  vmeU  of  the  truuk  lu  any  part,  it  mm» 
••^■/"^^  fiwlih,  aod  may  be  collected  for  exainiDation.  In 


thU  way  the  viii«,  tlw  bifch,  utd  augftr-aaplcj  ;ieid 

S,  or  Uetit,  n  it  it  csHed,  venr  abandantly. 
ey  bleeJ  also  from  ilie  extremity  of  a  cut  branch, 
if  the  expvrtmeut  be  maiit;  nutlicieiitly  late  in  the 
To  n,  but  atiU  before  the  appearance  ot  the  kaves. 
Hifiy  in  February,  beftins  the  tap  began  to  Huw, 
Dr  WaJlwr  nade  tevtrnl  incUioos,  at  different 
heights,  in  a  birch  tree,  in  order  to  obaenrc  iU  SBO- 
tion.  No  sap  was  vi»ible  at  the  lowest  inettion  in 
llie  trunk  till  the  tempt  rat  urc  of  the  atmoiiphere 
rote  to  46°  in  the  shade :  alter  wiiich,  as  the  tempe- 
rature augmented,  the  sap  continued  daily  to  rise. 
Wben  ilie  highest  inciaion  in  the  truak*  at  ttw  bdgbt 
of  thirty  feet,  bled,  the  thcnMowter  waa  at 
and  when  the  tree  bled,  not  only  from  the  inclnons 
in  its  trunk,  but  from  every  cut  extremity  of  its 
branches,  it  was  at  56*.  During  the  whole  exptri- 
nuntf  whan  the  tamperature  vm  nearly  the  same, 
the  tap  coatiaiwd  nearly  tuUonary, — rising  again, 
as  the  tempcrattirc  rose,  juit  like  the  fluid  in  a  ther- 
mometer. To  the  cut  extremity  of  a  vine  branch, 
Dr  Hales,  in  the  blocdir  i,'  season,  cemented  long 
glasi  tubes,  so  that  be  could  readily  observe  thc 
ttownwnla  of  liie  tap.  Into  these  tubes  it  would 
rite  many  feet  throiijgb  tbe  morning  Bft«r  ibe  aua 
was  up ;  but  while  in  ibii  rking  state,  if  then  «aa  a 
cold  wind,  or  the  bun  wu^  clouded,  the  sap  would 
immediately  subside,  at  tliu  rale  ut  an  inch  in  a  mi- 
nute, for  several  inches:  but  as  soon  as  tbe  sun- 
Dfanw  broke  out  again,  the  aap  vouM  immediately 
return  to  ita  riling  state,  jntt  aa  any  U^or  in  a  iher- 
inometcr  rises  and  falU,  siiys  Dr  Halea,  vitb  tfao  al- 
tt;ruations  of  heat  and  coKl. 

To  ascertain  the  force  and  velocity  of  the  sap's 
motion  at  tbia  season,  Dr  Hates  made  many  expe- 
rimeota.  H«  found  it  to  ri.>e  in  glass  tubes  at  the 
mea  BOOMtpowi^  «f  an  ioch-ia  tbrae  oiittiitiea,  and  lo 
attain  tite  iieiglitof  more  than  SO  feat.  In  other  ex- 
periments, it  exerted  u  IVrt  i  buIHcient  to  su^^tain  a 
column  of  mercury  at  the  bciglit  of  'SH  inches— a 
force,  says  be.  five  times  greater  than  that  of  the 
blood  in  tbe  crural  artery  of  a  taocae.  In  the  chief 
bleeding  season,  the  aap  eontinned  to  rite  by  night 
and  by  day,  but  more  in  the  day,  and  roost  of  all  in 
the  greatest  heat  of  the  day  :  and  when  the  sun 
shone  hot  upon  the  vine,  a  contmued  serii  -  cif  uir-luili- 
bles  rose  through  the  aapiSO  as  to  make  a  large  frot  h 
on  itH  top. 

Such  are  the  phenomena  exhibited  by  the  rising 
sqi  before  the  appearance  of  the  Iraveii  vben  they 
have  shot  forth,  a  gnat  change  is  observed  in  ita 
movements.  It  still,  however,  continues  to  riae 
through  the  trunk ;  but  if  the  wood  be  now  pieKe4* 
none  of  it  flowa  oat,  as  it  did  in  tbe  bleeding  awwon. 
b  the  «seeilent  exptrfment  of  Dr  Watkeiv  afaoady 
referred  to,  the  birch  tree  continued  to  bleed  from 
the  5th  of  March  to  the  'J+th  of  April,  on  which 
day  it  bled  from  every  incision  in  its  trunk,  and 
every  cut  extremity  of  iu  branches.  On  the  80th 
of  April,  vernation  or  budding  began,  and  the  young 
laatee  ahot  Cortb.  As  they  advanced,  the  bleeding 
padaany  leamed,  till  at  lei^th,  on  the  10th  of 
litjr,  when  Om  la«f«i  wen  fidljr  npuded,  all  tin 


Ull);il  lllC  H  111* 

hat,  sfter  di«  i 

r  i^anta  ii  a>  I 

daiia«^iM  I 

ItaromahM  I 


incisions,  »ay$  Dr  Walker,  which  had  yielded  ta^  io 
Ireely  were  every  where  dry ;  and  this,  not  froia  ''P* 
evaporation  by  the  leaves,  but  from  a  eenenl  dift.W 
aioo  of  tbe  cap  from  the  wood  through  the  tnikA 
that  aeaton.  Id  ooafomity  with  tbem  otmnaiiaw^ 
Dr  HelcR  remarks,  thai,  alter  the  appearance  of  ths 
leaves,  the  bark,  wiiicii  «  ;)s  before  dry  and  adhered 
to  the  wood,  becoints  lubricated  with  sap,  &iidK|ia. 
rates  easily.     Even  alter  the  bark  has  thusjMw 
brought  to  separate  from  the  wood  ia  a  young  ma 
foil  of  sap,  if  all  the  leaves,  says  Du  Uamel,  U 
atrtpped  off,  the  bark,  in  two  days,  will  again  sdiiere 
to  tlie  wood,  and  continue  to  do  so  through  thenin' 
ter.     These  tacts  dittioctly  prove  that,  sfter  due 
I  cam  liaVe  sprung  forth,  the  sap  of 
loofar  confined  to  the  wood,  bat  iinda' 
the  baric;  and  wo  bare  next  to  trace  ' 
that  texture. 

MM.  De  la  Baisse  and  Bonnet  traced  thuiapiJ 

f>lants  from  the  extremities  of  the  roots  into  thi 
eaves  and  flowers ;  and  when  the  plvit«  were  w(  ii 
coloured  liquors,  the  fluid  was  aeen  to  psis  fros 
the  versels  of  tbe  leaf  into  its  celluUi*  tissue, 
tlie  bark  of  the  petiole  afterwards  to  become  im^ti 
Ti)e  communication  thus  eftabli»hed  between  tk 
wood  and  the  bark,  M.  fioonvt  considered  to  oocit 
in  lha  ostreme  ranufioationa  of  the  leaf,  where,  a 
ho  auppoaed,  the  ligneoua  and  cortical  vesieh  os- 
taally  anaatomoae.   In  a  plant  of  Euphorbia,  let  ii 
a  coloured  liquor,  Dr  Darwin  observed  the  fluiJ: 
run  along  Uie  inner  ring  of  vcuels  in  the  p«uoirw 
tbe  upper  surface  of  tlie  leaf ;  while  on  its  viM 
aide,  a  white  fluid  waa  aeen  to  retoro  iirom  tbea' 
treteitice  of  the  aame  leaf,  and  to  deaceadilftli 
exterior  ring  of  vessels  in  the  petiole,  into  iht^ 
In  !>imilar  expcrinitntsi  on  ilic  apjjie  branck,  I'' 
Knifiht  tullowed  the  returning    fluid  throu^jb  li< 
bark,  by  the  vessels  of  which  it  seemed  to  tie 
veyed  to  the  roots.    These  facta  show  tbst  tiie 
which  is  observed  in  tbe  bark,  after  the  leire*  lufi! 
sprung  forib,geU  into  that  texture  by  passing lii'Ot^ 
those  organs. 

The  leaves,  which  thus  form  the  organs  o' 
munication  between  the  wood  ami  the  bark,  cot  ooljf 
vary  tbe  comae  of  the  sap,  bat  grcMtlj  iafliMOceio 
motion.  Before  their  appearance*  no  natwal  artM 
for  its  c'<Tt]<c  rxi^tril.  .m;;  it  ifii  reforc  rosCj  conl""'' 
cd  stationary,  or  Itll  lu  tiii.  Kame  vcs&eli>,  chitH|fM* 
cording  to  variations  of  temperature.  But  »i)C'-''^* 
leaves  are  developed,  a  large  portion  of  the  isi)<  * 
its  paaaage  through  them,  te  tlirowii  off  by  traupin- 
tion,  aod  the  remainder  is  conveyed  into  the  bsrk> 
so  that,  by  these  means,  the  vcasela  of  the  tree  >^ 
emptied,  and  put  into  a  condition  to  attract  fre*" 
portions  of  fluid.  Hales  found,  accordingly)  ''''' 
amputated  branches  of  trees,  which  were  '■'"■''^ 
with  ioavoi,  and  set  in  glaaa  tubea  of  water,  aitn^ 
flrom  fifteen  to  thirty  ounces  of  water  in  the  cov* 
of  the  day  ;  while  similar  branrhcs  rrL-m  which  u* 
leav»  had  been  stripped  ofl,  imbibed,  in  the  su" 
time  and  circumstances,  not  more  than  one  our cc- 
In  like  manner,  a  growiog  vine*  which  was  penpf! 
ing  abundantly  by  iu  lehwa,  ceaeed  at  once  to  )«'^ 
aap  from  its  stem,  when  cut  over  belon  the  ka**** 
He  found  also  tiiat  amputated  branches,  when  pl*iif* 
•d  in  water,  imbibed  freoi  the  aawU  end  » 
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vtgeiiUe  end  M  well  uin  the  oppMite  direction  j  thu  they 
ViijMagf.  haiiliiMl  aUo  when  depnved  «r  their  birit,  bat  not 
^^V^^  when  itrip|>ed  of  their  leaver  ;  and  that  they  would 
itnbibe  water  from  their  snnatl  cut  extremity,  while 

still  attached  to  the  trunk.  ilLUce  it  apiiLars,  tiiHi, 
after  the  ptTiod  vf  vernation,  the  tlow  of  tlie  t>ap 
ia  promoted  cha-Hy  by  perspiration  frotn  the  leaves; 
and,  iberefprei  if  Uic  le«vet  be  removcdj  or  their 
pe  r  spiration  ooanteracted  by  a  cold  and  huivid  at- 
niosphire,  tfii  n,  n«  Il.ilcs  found  liy  experiment,  the 
attraction  of  fluid  by  the  ^ap■vts.■i4Jls  is  proportionally 
dimini'ihed. 

To  fiod  the  force  and  velocity  with  which  the  sap 
moved  in  tllil  more  advanced  «tage  of  vegetation,  Dr 
Hales  cetDcnted  branches  of  tree*,  fitmiabed  with 
leaTes,  in  glass  tnlice  filled  with  water,  and  then  wt  the 

lo'vi^r  end  of  the  tube  in  n  vessel  of  mercury.  A*  the 
waior  was  attracted  by  die  branch,  the  mt.'rcury  tom: 
into  the  tube,  ni  one  instance  to  ilie  iiti^;lit  of  t"tlvc 
inche;*  in  seven  minutes.  When  the  mercury  had 
reached  its  greatest  height,  k  weald  hold  to  that 
height  for  aeveral  houra  in  n  waf«  ennabine,  which 
fiiToured  perspiration  from  the  leaves ;  bdt  as  the 
sun  declined  or  .••et,  (ler-^piration  decreased,  and  the 
mercury  ceased  tu  rise.  So  great  ut  this  season  is 
the  attractive  force  of  the  leaves,  that  if  a  notch  be 
cat  in  the  trunk  of  a  tree  through  which  the  sap  is 
n|Hdly  Bowing,  yet  will  the  notch  remain  dry;  **  be- 
caase,"  says  I^ales,  "  the  attraction  of  the  perspir> 
ing  leaves  is  much  greater  than  the  force  of  tnisfon 
from  till'  r<ili:tnn  ot  water."  Fiy  otlu  r  t  xpiTi'mrnt«i 
lie  ascertained,  that,  uhen  once  the  motions  of  the 
np  ht*e  been  brought  under  the  dominioB  of  tb* 
lenvee,  the  sap'Vesseis  of  the  root  no  longer  paeseae 
the  same  power  of  Ibrdng  the  sap  upward,  as  they 
did  in  the  bleeding  season ;  but  so  long  as  ftie  leaves 
throw  off  the  sap,  the  roots  more  or  less  abumlanily 
attract  l'ri:--li  supplies  of  it  from  the  earth. 

In  these  varium  motions  of  the  sap,  both  before 
and  aAer  the  bleediog  reason,  Dr  Hales  ascertained 
that  the  tree  anUerweot  no  variation  to  Ita  dimen- 
sions ;  yet,  whenever  it  rained,  the  stem  very  sensi- 
bly dilated,  nnd  when  the  weather  a^ain  hecamo  dry, 
it  subsidei!  as  much.  "  This  shows,"  he  adds,  "  tlwt 
the  s.i]).  in  all  ilafjcs  of  vepetation,  i*  confined  in  its 
proper  vessels,  and  docs  not  confusedly  pervade 
every  interstice  of  the  stem,  as  the  rain  does,  and 
thereby  dilate  it."  Du  Hanael  also  noticed  this  al- 
ternate angmentetion  tdi  dimfnalieii  in  the  ahe  of 
trees,  under  the  dBflbrent  statea  of  o  btuoid  md  dry 
atmosphere. 

Beside  this  perpendiculnr  ascent,  there  is  also,  in 
certain  ctrennutances,  a  lateral  motion  of  the  sap. 
Dr  Halce  ent  fear  largo  gaps  in  the  branches  of 
different  trees,  at  several  inehcs  distance  from  each 
other.  The  cuu  were  datrieddown  to  the  pith,  and 
oppnicd,  in  position,  to  the  four  points  of  the  com- 

Eass.  If  the  cut  branches  were  then  amputated  and 
nmersed  in  water,  they  imbibed  that  fluid  by  their 
extremities;  bat  not  so  abundantly  as  beforehand 
oontinned  to  give  it  off  freely  by  dieir  leaves  j  if 
they  remained  attached  to  the  tree,  after  such  gaps 
were  made  in  them,  both  the  leaves  and  fruit  of  the 
branch  flouri'«hed  as  well  as  those  on  other  branches 
of  the  same  tree — ^proving,  says  Hales,  a  very  free 
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latml  passage  of  the  eap,  where  the  diicct  passage  Vc^HSUe 
bad  been  several  thnes  bitercepted.   la  these  gaps,  ^"V^i^' 
no  moisture  could,  at  any  time,  be  cither  seen  or  felt, '  ™w 
notwithstanding  much  duid  was  parsing  by,  becaitse 
the  stem,  above  the  gap*,  was  in  a  strongly  attract- 
ing state  to  supply  the  great  perspiration  of  the 
leaves.    Mr  Knight  made  similar  incisions  on  the 
opposite  sides  oi  apple  hraocbee  during  the  winter 
season  ;  yet,  through  these  tmmehes,  the  sap  flow- 
ed in  .«prinf.',  and  pushed  forth  the  buds  as  usual. 

1-  roin  the  facta  stated  above,  it  appear*,  tiiat,  be- 
ftjrr  ttie  period  of  vernation,  temperature  is  the 
chief  agent  in  promoting  the  flow  of  the  sap  j  and 
that,  after  that  period,  its  progress  is  aided  prinef- 
pally  by  perspiration  from  the  leaves.  There  must, 
however,  exist  in  the  pfsnt  itself  some  condition  or 
structure  which  favour^,  the  operation  of  these 
af^ents.  At  different  periods,  dilferenl  causes  have 
be(  n  a*?iif;neii  tor  the  ascent  of  the  sap.  It  has  been 
supposed  to  exist  in  the  State  of  vapour,  and  its 
ascent  been  ascribed  to  its  levity ;  others  have  attrt- 
buted  its  rise  to  some  Imagined  action  of  the  spiral 
veasds ;  others  to  fermentation,  or  to  the  mechanism 
of  valves  ;  and  others  to  a  pow  er  of  contraction  and 
dilatation  in  the  ve««eit,  or  to  capillary  attraction. 
Of  these  alleged  causes,  the  two  last  alone  deserve 
particular  notice.  That  a  contractile  power,  derie- 
ed  fVom  a  vital  source,  is  not  accessary  to  die  motioit 
of  tlie  asp  in  plants,  seems  certain  frnm  the  fact  of 
the  ready  transmission  of  fluids  through  dead  vege- 
tables. Even  the  di^severetl  particle!,  of  vcget.ibles, 
as  the  ashes  of  wood,  were  found  by  Hales  capable 
of  attracting  water  with  a  force  nearly  equal  to  liviiig 
organized  stmctares.  From  these  and  other  fkcta, 
he  considered  the  rise  of  the  sap  to  be  produMd  by 
capillary  attraction,  aided  by  temperature,  and  es- 
pecially by  perspiration  fro.-n  the  leaves.  "  For,  with- 
out perspiration,  tlic  sap,"  says  he,  "  must  necessari- 
ly stagnate,  notwiihatanding  the  vesseU  arc  .so  curi- 
ously adapted,  by  their  exceeding  fineness,  to  raise 
the  sap  to  great  heights  in  a  reciprocal  proportioa 
to  their  very  mtnttte  diameters." 

The  force  ofcapniary  attraction,  when  thu?  aided 
by  evaporation,  is  sinkingly  illustrated  by  an  experi- 
ment of  Professor  Leslie:  he  found  that  the  attrac- 
tive force,  exerted  by  the  very  fine  pores  of  a  thin 
hollow  ball  of  eartbeowarei  firoai  which  water  was 
coDtinuallf  evapoiatbg,  was  noK  tbaii  aaldent  to 
support  a  load  of  merenry,  in  a  tube  attached  to  die 
ball,  equal  to  that  of  inO  Inches  of  water,  or  a  co« 
lumn  of  94  feet  of  that  fluid.  He  c&tiinaics  the  dia- 
meters of  the  pores  in  the  ball  at  the  lO.OOOdth 
part  of  an  inch,  and  supposes  the  pores  in  the  leaves 
of  planu  to  possess  nearly  the  same  dimensions. 
. «'  As  &St,  thoefiirc,"  says  he,  "  as  their  humidity  b 
exhaled  into  the  atmomhcre,  it  is  constantly  supplied 
by  the  ascent  of  sap  from  the  reolf."— (flnt.  NiA, 
Phil.  I.  p.  828,  329.) 

Still,  however,  though  capillary  attraction,  when 
aided  by  penpiratioD  from  the  leaves,  may  exert 
great  inflnence  ever  the  nodoo  of  the  ssp^  it  is  yet 
probable  that  some  power  or  property,  inherent  io 
the  vessel  as  a  living  organ,  assists  its  action.  The 
direct  effect  of  heat  in  promoting  the  flow  of  the  S^ 

in  the  bleeding  season,  and  of  cold  in  retarding  it. 
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Vqifttbic  seem*  to  be  mm  coonected  whb  mmic  IWiog  pro* 
f>^<^-  perty  in  llw  vcneb.  An  with  thdr  powctt  m  rnmpk . 

Capillary  tubes.  If  this  heat  be  supposed  to  dilate 
the  vessels,  it  ought  to  check  capillary  action,  and 
colJ,  by  ciiniiiiisliing  thi'ir  tlinmiiers,  ought  to  in- 
crease It :  but  the  results  aiiurded  are  exactly  the 
NVene  oi  these.  **  If  a  capillary  tube,"  says  Dr 
Ttmnaoo,  "  b*  ukca  of  ««cb  •  bore  tb»(  a  fluid  will 
riM  in  it  liz  incbM ;  md  if,  iftcr  Uw  fluid  ha*  riteo 
to  its  greatest  height,  the  lube  be  brokt  n  .^hort  three 
inches  from  the  bottom,  none  of  tin  iKjuid  in  the 
under  liulf  flows  over." — •'  Bui  if  wc  cut  n  [ilant,  the 
Euphorbia pe[^is,  for  instance,  in  two  places,  so  a^*  to 
separate  a  portion  of  the  »teai  from  the  leat,  iha 
milky  juice  of  dut  plant  flowa  out  at  both  tnda  so 
completely,  tbat  if  afterwards  wc  eut  tlw  portion  of 
the  f.ciu  ill  the  niidillo,  tio  juiit!  wliiiiever  appears. 
Now.  tht:  ciiaiiiL'tLT  oi  tliLst;  vi.sm  U  |2>  to  «raall,  that, 
il  it  were  to  coiuinuc  unaltfrcil,  lite  capillary  attrac* 
tion  wouid  be  more  than  .•^utiit  lent  to  retain  their 
contents,  and  conseciuently  not  a  drop  would  fluw 
«iat  Sinoot  bowe*«r,  U>o  wbolo  liquid  eacapea,  it 
mint  he  driven  out  fordbiy,  and  ooosequently  tho 
vessels  imist  contr.ic!." — [Si/slctit  of  Chemistry,  Vol. 
,  IV.)  IVuiii  sinular  rxj.i-rjiiu-tus,  Uu  Hauiel  luferrcd 
that  the  "  proper  juicu"  lorci  d  out  bjACOOirac* 
tion  of  the  veyscii>  that  contain  it. 

Akt.UI — Of  the  QnalititiO/  the  Sap,andlheChanget 
it  mndergoet  m  Ute  Lemufivn  tie  dgm^  vftke 
Air. 

Having  said  to  much  of  the  motion  of  the  sap,  and 
of  the  powers  by  ttlilcli  it  is  :icti)iii[)li.-hcil,  let  us 
next  direct  our  attention  to  its  quaiitiet.  il  coiiect- 
cd  during  the  bleeding  season,  it  is  almost  without 
taste,  but  someiiaoea  a  iittte  awoet-  It  ordinarily 
yields,  by  evaporation,  only  a  little  mncUago,  but 
that  of  the  maple  of  Canada  is  said,  by  Du  Hamel, 
to  afford  nearly  5  per  cent,  of  sugar.  Tlie  sup  of  the 
elm  {i  Ir.uy  camptitrit)  was  examined  M-  Vau- 
quelin  at  succcs«>i  vc  periods  of  vegetation.  In  bis  tint 

•nalyiia  lie  found  1039  partt>  of  it  to  comitt  of 
1(M7'904'  watar  and  volatiienatieri 
9'840  acetate  of  pottM ; 

LOGO  vegetable  matter; 

©•7iy(i  carbonate  of  lime. 
At  a  later  period,  the  vegetable  maittr  was  in  greater 
(juaatity,  and  the  saliuc  i»grcdieat$  had  d,uiiiii>hcd ; 
and«  at  a  period  still  later,  tlWK  chaii^e^^  wcit  :>till 
noce  evident.  Ottier  aapa  were  wmXjmk,  and  found 
to  ptnien  rimilar  ingredtentat  and  aomo  othera  b 
addition.  The  snp  of  the  beech  contained  gallic 
acid  uiiii  tanniu;  ui.d  iliat  of  the  birch,  sugar,  and 
acerise*  <>l'  alum  and  lime.  The  .^np  of  the  vine, 
examined  by  Dr  Pruut,  resembled  river  water  in  ap* 
pearance  and  specific  gravity,  but  was  aveetiali  10 
the  taste.  It  j-ielded^  evaporation,  a  uioute 
portion  ofnnMftnrm,  ccmmting  pectdiar  vegetable 
<  matter  and  rnrboriate  nf  linie. 

The  increase  of  VLj;ftabie  matter  ob»erved  in  the 
*ap  as  the  season  udvai.teii,  sujjigests  the  idea  that  it 
become*  mixed  wuU  matter  previoualy  depotitod  in 
the  tree.  This  idea  occurred  to  Malpighi,  who  eon^ 
aidered  the  sap,  as  it  rose  through  the  vessels,  to  be 
partly  deposited  10  the  cells>  where  it  underwent 


ebanges  which  fitted  it  for  sopplyiac  tlie  first  mito-  jr^ymii 
ment  to  the  yoong  bods  and  tenderleavca.  A  sini- 'IV'HtV- 

lar  opinion  was  held  by  Darwin,  who  also  regarded^* 
the  sweet  juices  found  in  certain  roots,  and  in  the 
knots  and  stems  of  some  of  the  Krasses,  to  serve 
ttte  same  purpose.  From  fiuding  the  specific  gravity 
of  the  aap  to  increase  as  it  rose  higher  in  the  tree, 
and  the  aibumuai  of  a  tree,  feiied  in  winter,  to  be 
heavier  than  in  ether  aaeaoos,  Mr  Knight  also  sup- 
posed B  deposition  of  nutrient  matter  to  be  made  in 
the  alburnum,  throv(,h  the  latter  part  of  summer  and 
autuoin  ;  S.O  n>i  to  be  reaiiv  to  Diix  tv it li  the  sap  in  the 
fgllowitig  »prti)g,  and  atford  nourishment  to  the  buds 
and  leaves.  Hence,  we  may  osodder  the  yming 
bud,  like  the  embryo  of  the  seed,  to  draw  its  fim 
Botriment  Irom  natter  previously  letmMd,  and  in 
part  dofnsited  in  cells,  and  afterwirda  rmbaerixJ 
ajQii  upphed  to  \Xi  destined  ufe. 

The  bud,  thus  ni)uii>tied  in  its  eiirly  growth  by 
the  ascending  sap,  is  more  or  less  rapidly  developed, 
and  the  tree  soon  becomes  clothed  with  leaves.  Of 
the  chaqgea  in  the  mtion  of  the  sap  wlieo  vematioa 
occurs,  we -have  alrody  spoken,  atwl  liave  now  to 
ilr?.  ribe  otliers  whifh  ur,'  » iieeteii  ir-,        ^.•ui!\;iei  of 
tliai  daid.     Ihe  (tr.-(  aciiun  of  the  iea*tt»  ijjH»n  the 
■ap  is  to  throw  off  a  large  portion  o(  it.    The  in,-erT- 
sihlc  per>piraiion  ol  plants  ba»  been  particularly  iu- 
vesfigitid  by  Drs  Woodwartl  and  Hales,  and  by 
MM.  lioaoct  and  Guettard.  Woodward  found  that  a 
sprig  of  mint,  weighing  only  S7  grain;,  imbibed,  in 
seventy-seven  d.iy^,  'J.'-.'iS  grants  of  water:  }et  it* 
weight  H'ai.  iii«;reii%i:d  only  15  graiuii;  and  u  must 
tliereforc  have  given  off  in  that  time  i543  graios  of 
fluid.    Hales  calculated  tbat  a  sun-flower,  the  area 
of  the  surface  of  which  above  ground  was  equal  ta 
5616  square  iochte,  gave  off,  by  perspiration,  in  a 
warm  dry  day,  about  SO  oOr.ces  of  fluid.  In  a  warm 
dry  night,  wiihoui  dew,  it  Lxhuled  only  three  ounces.  j 
\\  hen  tlui  dew  »<u  aen.-'iblc,  there  was  do  perspira-  ' 
tion ;  and  when  the  dew  was  abundant,  or  toe  night  ' 
wet,  then  the  weight  of  the  plant  was  increased.  ' 
The  more  saeculent  leaves  penpired  mere  than  tboee  | 
of  firmer  texture,  and  deciduous  leaves  more  than 
those  of  evergreens.    In  plants  of  the  same  upccics,  ^ 
and  placed  in  similar  circnnistnnccs,  pcrt-piraiion  ia  1 
propuriinnal  to  (he  extent  ot  perspiring  surface :  but 
in  all  plant;,  cold  and  humidity,  meve  Of  lev  dint 
oisb  or  entirely  suspend  this  fimctioa* 

Tbe  fluid  thus  pi  r-pired  was  coHeeted  by  Halee 
as  it  issued  from  tiie  leaves  of  Vfirious  herbs  aod 
trees.  The  liquor  in  all  was  very  clear,  nor  could 
he  distinguish  any  difference  in'it!,  taste.  It  had 
nearly  the  specific  gravity  of  water,  but  when  ex- 
posed to  4  hot  sun  n  began  sooner  to  putriiy.  M. 
fieoebier  evaporated  the  perspired  fluid  of  a  vtoex 
the  mtiAiKBi  eooaisied  of  minute  portions  of  resU 
nous  and  gummy  imtuer,  and  of  carbonate  and  sul- 
phate of  limc,  which  ingredicats  seemed  to  augment 
as  vegetation  prucetdid. 

By  the  loss  of  its  more  aqueous  parts,  the  propor- 
tions of  the  remaining  ingredients  of  the  sap  must 
be  much  changed.  Grew,  Malpighi,  Du  Hamet,  and 
others,  liuvc  [wialed  out  the  great  differences  pro- 
duced in  tiif  consistence,  colonr,  odour,  and  ia>Ce 

of  the  sap  during  it4  transmiwion  through  the  leaves^ 
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vagrubic  ^^USmnofl*  p«culitf  to  Mch  ipeciM  of  plants,  and 
ni7«ainfr.  ^1,;^  oMasovd  for  ibe  np,  at  this  suge  of  iu 
~'~ '  movement,  the  appellation  of  "  Proper  Juice."  It 
is  in  this  "  proper  juice,"  says  Du  Hamel,  that  the 
■■Kotic  power  of  the  poppy,  the-  cjrra«ive  quality 
•f  the  fig,  the  diuretic  virtue  of  ibt:  tir,  and  the  pur- 
gi&v*  property  of  jalap,  re&ides :  and  even  tbe  pc* 
wliir  products  obiaioed  Irom  th«  ■agnHttna  and 
■aple  aria*  probably  ftooi  the  iDtanmtivc  of  tfaa 
proper  juice  with  the  common  sap:  whence  we  raay 
infer  that  the  virtue  of  plants  rctiJcs  prindpally  m 
their  "  proper  juice. " 

It  is  dilficuit  to  collect  these  juices  in  a  puro  stale. 
Those  which  have  been  exaoiioed  differ  mneb  U 
tboir  cbouticBl  properties.  In  soaio  ol'  thoa.  mucw 
li  Ibo  pndomiiiant  ingredient,  and  audi  JtiioM  ore 
gt?nerdl)y  mild  and  nutritiou?.  Of"  the  millcv  juices 
some  arc  mild,  others  hoi  and  acfid.  Frum  the 
"  propi-r  juice"  of  Euphorbia,  M.  Ch  jptal  obtain- 
tfi,  by  the  agency  of  chlorine,  a  white  precipitate, 
^pnaisting  of  two  paru  resinous  matter  IM  OOe  put 
voodij  fibre.  The  juice  of  the  CWifiS  jMifNWfl^  •  tree 
tint  groive  in  Peru,  yielded  M.  Veoquelia  a  sob* 
•lance  very  like  tlie  hbrine  of  nr  i-nal  matter.  From 
Other  juices,  )(uaix,  rcsinii,  turpentines,  baUiims,  tan- 
nin, sugar,  und  various  other  product.^,  have  been 
Obleined:  so  that,  in  tbeir  sensible  qualities,  these 
JufeM  dUhr  as  much  irom  each  olber  ae  Ihqritorrom 
the  coiMMm cap:  but  all  ol"  ibem  mear  lo  coatain 
•  aabrtanee  resembling  io  diaraeier  tlie  iroody  fibre. 

That  the  diOt-rence  of  quality  observed  in  the 
commnn  sap  and  proper  juices  it  effected  chiefly  in 
the  leaves,  s.ems  no*'  lo  be  gciierully  admitted. 
Some  part  ol  this  difference  is  doubtless  attributable 
to  the  concentration  these  juices  experience  from 
the  esiMlatiaq  of  ao  musk  araicr  j  bat  aouicfa  larger 
part  t«  to  be  ascribed  to  the  c^icu  which  result 
from  the  comtiineJ  a^-cncy  of  ligtil  and  air.  Tliat 
air  is  e«^utiai  to  ilii;  vegt^tative  procou',  and  that 
the  leaves  of  plants  more  especially  act  oo  the  air, 
era  paaitiona  ioag  siiwe  esiablisiwd  by  decisive  cvi> 
<Mce ;  btti  pbjwiulogisu  are  not  yet  agreed  aa  to 
the  nature  and  eKtaot  of  this  action ;  nor,  eeoN* 
quenlly,  as  lo  the  mode  and  degree  in  which  it  af. 
fects  the  vt-f^etabie  fluids.  Thi^  diocordance  appears 
to  us  to  have  arisen  partly  tVom  t{0|>eri'ect  cxpvri- 
oieat:  and  in  part  aliio  irom  blending  together  two 
aeliane  performed  by  the  kaveSj  wUdi*  io  tfacir  na- 
tan^  ere  quite  dlauaot;  and  which,  thoagb  they 
commonly  go  on  together,  may  be  easily  separated, 
and  the  peculiar  and  specific  results  of  each  better 
obser«e<l  and  thitirnated. 

Id  the  ordinary  circuiiutances  of  growth,  plants 
ate  exposed,  at  the  same  time,  bath  to  li^t  aod 
air;  and  each  went  exeris  on  (ban  pesiiliar  and  ipa> 
liBe  afeeia.  If  deprived  of  air,  wtan  hi  a  ttate  of 
active  vegetation,  plants  not  only  cease  to  grow,  but 
aeon  die  ;  but  tlw  exclusion  of  light  is  nut  follow- 
ed by  liUBpension  of  growth,  and  still  less  by  death. 
Hence,  in  tavourable  circumstances  as  to  bieat  and 
moisture,  plants  continue  to  vegetate  even  through 
Ibanigbt;  and  aie  firequentijr  Men  to  grow  in  dt«*> 
tioiw  from  whieh  light  h  wholly  excladed.  They 

then  lose,  however,  riiiinv  of  thrir  peculiar  and  mnri' 
acUve  properties ;  but  liicy  augmeol  m  bue,  una  du> 
ftth  VI.  »ABX  II. 
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play  their  specific  fimna.  Air,  tbevefiiat,  il  catcntial  v-rgeuti}« 
to  vegetation ;  but  ljgfat,tboa^  naceatary  to  the  de-^^^^i^^ 
velopement  of  certain  properties,  is  not  essential  to  ^'^^^^ 
the  growth  of  plants.   It  will  be  convenient,  thcre- 
i'orc,  to  consider  the  functions  of  the  leaves,  first,  in 
rtiktioa  to  air ;  and,  secondly,  in  relation  to  light. 

Tlie  late  Dr  Priestley  led  the  way  In  pointing  out 
the  nature  of  the  cfaangea  which  the  air  ni&rs  bt 
vegetation;  bat  from  not  dearly  ascertaining,  at 
that  early  period,  the  composition  of  the  air  he  ci^~ 
ployed,  nor  the  extent  of  change  il  huJfired,  nor 
being  fully  :i^«aiL  of  all  the  circum^ianccs  which 
might  vary  Im  results,  he  arrived  at  contradictory 
conclusions  as  to  tl)e  effects  which  vegetatioo  vltU 
mateiy  producaa  in  the  air.  On  the  whole,  howew, 
be  considered  the  atmosphere,  when  vitiated  1^ 
other  proceise*,  to  be  purified  by  the  growth  of 
plants.  Hi!"  illustrious  contemporary,  8checle,  by 
previously  removing  the  carbonic  acid  from  the  ibul 
air  he  employed,  found  that  plants,  by  llieir  vegeU* 
tion,  either  in  sunshine  or  in  ahade,  constantly  de- 
teriorated the  air.  Siniiter  leaulta,  as  to  the  detach 
oration  of  the  air,  in  ordinary  vegetation,  were  oIk 
taioed  in  many  of  the  experimentji  of  Ingenhotus, 
Senebier,  Woodhouse,  and  De  Saa*jiure;  and  they 
have  since  been  extended  a[,Li  cui;li[ ,i;c.J  by  Mr 
Ellis  in  the  worlt  already  referred  to.  By  these  u> 
perimenu,  it  is  proved!*  Ibat  flmu,  like  the  icadi 
iioiB  which  Ibef  M*a  iliraag,  require,  in  the  ttoae* 
aptiere  in  which  they  are  art  to  grow,  die  prneooe  of 
nxvirrn  pis;  that,  by  tlieir  vegetation,  they  convert 
ihiii  ga!>  tnio  an  equal  bulk  ot  carbonic  acid  gas;  and  ' 
that  the  azotic  portion  ol  ilie  air,  aa  Wfll  in  valovn 
as  in  composition,  remains  unaltered. 

As  the  seed«  in  ita  garaiinalioni  aopplied  carbon  to 
unite  with  the  UMjffSa.  of  thealmetphere,  so  does  the 
plant  yield  that  element  flir  the  aame  purpose,  duiw 
ing  its  vegetation.  Most  vegetable  tiubttaoces,  either 
d«:ad  or  kviug,  kuitd  or  fluid,  wliwu  pUtccd  in  suitable 
circumstances  aa  to  beat  and  moisture,  deti^riorato 
the  atmoapbera  by  fotming  carbonic  acid  gaa :  and 
the  expennenla  of  9dhl.  Huber,  Senebier,  aad  Da 
Sanltlireik  ahov,  also,  that,  when  all  the  oxygen  of 
die  air  Ims  been  consumed,  they  still  yield  carbon  to 
uiule  with  its  oilier  ingredient,  t,o  as  to  form  car- 
buretted  azotic  gas ;  or,  il  hydrogen  gas  has  been 
employed  instead  of  asote,  then  carburcttcd  hydro- 
gen is  formed.  Neither,  therefore,  ilie  living  state 
of  a  plant,  nor  the  presence  of  oxygen  gaa,  is  eiaeik 
tial  to  the  separation  of  carbon  fA>m  vegetable  mat- 
ter ;  and  we  may,  therefore,  presume  that  its  itepara- 
tion  in  owing  not  bO  much  to  any  atirsctive  force 
excited  by  lit«;  gas  employed,  as  to  some  sponta- 
neous change  in  the  vegetable  compound  itself, 
wherebv  ita  carbon  ia  enabled  to  combine  with  the 
fpMM  taat  aarronod  it,  in  the  order  of  its  alBi^^ 
for  them.  In  low  temperature*,  or  when  llie  plant 
is  very  dry,  its  functions  are  more  or  lets  complete- 
ly suspended,  and  the  formation  of  carbunic  acid  is 
then  proportionnteljr  reduced;  while,  on  the  coox 
trary,  n  vigaffoni  csafciia  «f  the  vegetative  powew 

fjivw  tm  tn  »e«R«ipondiag  prodttctien  of  thM  gaa. 
n  wbitt  MMe  or  (brm  the  eaiooo  exirta,  at  the  mo> 

mrtn  of       ciin.h;r.;;T;nn  with  clri'^tic  rtnids,  h  not  vet 

koowQ  i  but  It  i&  probably  held  m  suiuiioa  by  water,  > 
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VMeuUc  and  aoqnim  and  retains  its  elastic  state,  only  while 
Vy'^'Oy*  in  mioo  with  a  permanently  elastic  body.  It  may 
farther  bo  (uikcd,  in  what  part  of  the  plant  docs  this 
union  of  its  carbon  with  the  oxygen  gas  of  the  air 
take  place  i  and  in  what  manner  is  it  accomplished  * 
lo  the  living  plant,  it  it  chiefly  by  tbe  leakf  that  car* 
bonic  acid  is  fomed.  To  iliieoTer  the  aipde  anil 
place  in  which  it  occurs,  we  must  take  into  view  not 
merely  the  chaoge  produced  in  the  air,  bnt  the 
itructurc  of  the  living  Drgar'  by  wliioli  tiiat  change 
is  eifected  {  for  it  is  only  by  combining  a  strict  re- 
gml  to  imatoray  with  our  chemical  knowledge,  that 
we  can  ever  hope  to  arrive  at  true  pbyaioloigiMl  coo- 
darioni,  anA  avoid  the  crude  and  nncifw  nottom 
that  have  too  often  usurped  their  name- 

The  leaf,  then,  is  formed  of  a  vascular  system,  of 
cellular  tissue,  and  nf  n  culicular  cuverinp  that  inyesta 
it  on  all  siiie«.  To  this  organ  the  sap  is  brought  by 
ves-scU  which  spring  from  the  alburnum  or  wood, 
aod  which,  after  forming  aevera)  faiciculi  in  the  pe- 
tiole, proceed  to  the  bate  of  tbe  leaf,  and  there,  bf 
their  cxpnnsion  and  distribution,  produce  a  minutely 
l  eiiLHiliUctl  structure.  With  these  sop-vessels,  "  pro- 
])ir  vt'ssfls"  me  every  where  associated  (§  261), 
which  appear  to  communicate  with  tlie  fnp-ve&sels, 
and  to  convey  the  sap  they  receive  into  the  inner 
liarlt.  Grew  oonaidered  the  veeielt,  which  form 
tbe  fetieulatiom  of  the  leaf,  to  be  of  the  sarte 
bi/o  in  (.very  part,  and  ncrcr  to  ino^colafc  or  anas- 
loniiisi',  except  end  to  end,  or  raouth  to  mouth,  after 
ihi'V  have  comu  to  their  final  distribution.  Mnl- 
j)ighi,  on  the  other  band,  believed  them  to  aoasto* 
mosc  in  every  part  {§  8  and  9)  :  and,  in  regard  to 
the  minuter  tranaverae  iaadculi^  given  off  from  the 
longitudinal  bondlet,  he  hai  been  followed  bf  Mr 
Todd  Thorosnn,  who,  hon  cvcr,  though  he  considers 
them  as  "  distinct  vesseU,  uniting  with  the  longitu- 
dinal bundles  in  a  singular  niunner,"  has  never  been 
able  to  determine  "  whether  there  is  any  opening 
dbectly  into  the  loogUttdloal  veaiel  on  which  therx- 
tiemity  of  the  trannerae  vessel  is  appiled."  It  ia 
during  the  courie  of  (he  tap,  through  the  two  orders 
of  vessels  in  tlic  leaf,  th:it  It  undergoes  those  change* 
in  iti  properiit:i»  wlntli  ftt  it  for  nutrition;  but  whe- 
ther these  changes  are  effected  in  the  sa]>-ves>'fls,  or 
the  "  proper"  ve«ae)s,  or  partly  in  both,  has  not  yet 
been  determioeiL 

The  minitte  network  feraicd  bjr  the  venda  j» 
everywhere  filled  up  with  cdluTar  titsae,  conMftutlng 
the  [iavcncliymc  of  the  leaf.  The  cells  of  this  tissue 
contain  ilutjs  derived  from  the  neighbourinj;  vessels, 
and  ate  likewise  the  stMt  of  the  groen  colourinp:  niat- 
ter.  lliere  must,  therefore,  be  it  ready  communica* 
tioo  between  the  vessels  and  cells;  and  thid  many 
have  supposed  to  be  ticeomplishod  by  the  medium  of 
'  pores  in  the  fides  both  of  the  celb  and  vessels.  But 
the  best  observers  represent  the  cells  as  close  cavi- 
ties (§  87  and  SB),  having  no  visible  communication 
with  each  other.  Were  we  even  to  admit  the  exist- 
ence of  pores,  we  should  find  it  difficult  to  conceive 
bow  the  contents  of  the  cells  could  be  set  in  motlnn 
and  trananittedtbtough  their  own  sides,  and  those  of 
the  vessels  also,  so  as  to  be  conveyed  and  deposited 
in  the  Several  parts  where  growth  takes  place,  with 
ail  tbe  regularity  we  actually  observe.  To  uiao 
10 


other  means  occur  of  accomplishing  these  operations,  VepuM; 
consistently  with  the  integrity  of  the  cellular  slnic- ^^^^^^JL 
turc,  than  the  exe  rcise  of  those  alternate  functions  of 
secretion  and  absorptioo,  which,  from  SO  many  other 
considerations,  we  have  supposed  to  becanlM  eom 
every  vegetating  part  of  the  plant.  , 

The  Ctttieolar  covering  of  the  leaf  is  the  organ 
through  which,  under  mkrent  circumstances,  the 
fluids  that  are  exhaled  and  absorbed  must  pass ;  and 
through  which  aUo  both  !If;ht  and  air  exert  their 
peculiar  action  on  the  vegetable  juices.  The  struc- 
ture of  this  organ  has  excited  particular  attention, 
and  tbe  opinions  hdd  concerning  it  have  been  de- 
tailed In  {  198,  Are.  of  our  former  article.  It  is' 
tliere  described  as  being  compmed  of  a  proper  cuti- 
cle, beneath  which  is  a  vascular  network,  the  vessels 
of  which,  springing  from  the  Inrper  fafciculi,  form  at 
various  points  an  oral  ring,  §  )  48,  from  whence  go  oft 
two  or  nuirc  radiating  filaments,  which  terminate  at 
the  cuticle  tn  an  oval  pore,  more  or  leas  elongated.  It 
is  by  tiie  vascular  filaments,  wMcb  thus  terminate  at 
the  pores  of  the  cuticle,  that  the  exhalation  of  flui& 
is  held  to  be  ptrformid  ;  and  hence  it  is.  that,  indif- 
ferent plant.",  this  (unction  is  more  or  less  abundant- 
ly carried  u;i.  in  proportion  to  the  number  of  cuti- 
cular  pores  (§  77):  and        piaats,  and  parts  of 

S'snia,  which  have  but  few  pom^  perspire  little,  and 
ose  that  are  destitute  of  pom  not  at  all.  Preciw- 
ly  the  sjirnc  coincidence  between  the  number  of  pares 
in  leaves,  and  their  power  of  absorbing  fluids,  has 
also  been  remarked  (§  71  and  72) :  and  n  c  have  cite- 
where  ($  77  and  78)  given  reasons  for  coinciding  in 
opinion  with  M.  Decandolle,  that  tbe  vascular  pOffes« 
00  the  saifacee  of  the  leaves  and  of  porous  atont,  are 
tbe  organs  by  whidi  Ae  ftmetions  both  of  exhalation 
and  absorption  are  alternately  carried  on,  according 
to  the  existing  condition  of  dryness  or  humidity  in 
the  surrounding  atiuosphcrc. 

Beside  the  function  of  exhalation,  it  has  lately 
been  maiotahied  hf  HrTodd  TbooMon,  who  has  be- 
stowed great  atMntlon  on  the  ttnictuKe  of  the  leaf, 
that  the  poica  are  the  organs  by  which  the  fuaetion 
of  respiration  in  plants  is  performed.  According  to 
him,  the  pore  is  not  a  superficial  aperture,  but  "  a 
short  cylindrical  tube,  penetrating  coiropletely  through 
the  cutis  and  termimiling  in  a  cul  de  sac,  which  is 
impressed  into  a  vesicle  that  appears  to  comraiuiieaie 
with  the  oblong  cells  immediately  beneath  the  cnttt. 
But  although  the  aperture  penetrates  the  cutis, 
there  is  no  opening  through  the  epidermis,  which, 
on  the  contrary,  enters  into  the  tubular  part  of  the 
pore,  and  lines  it  throughout."  {Elementt  of  Botany, 
Vol.  I.  p.  614.)  In  difinrent  leaves,  the  form  of  the 
pore,  of  ita  sloirt  tube,  and  of  tbe  veslde  beneadi, 
are  said  to  vary :  but  the  cuticle  or  epidermis  dips 
down  and  Ihtea  the  cavity  in  all.  By  the  funnel- 
shaped  pore  above  described,  the  air  is  said  to  be  ad- 
mitted into  the  vesicle  situated  beneath  it :  aod  as 
this  vesicle  probably  communicates  with  the  cntknlsr 
cells,  which  are  In  general  filled  with  air,  the  a^MOOa 
eonteote  of  the  eeUs  that  fimn  the  perenchyme  ef 
the  leaf,  are  thus  brought  into  immediate  contact 
with  the  atmosphere.    (Ihiil.,  p.  C22  nnij  tii3.) 

If  this  occount  of  the  respiratory  organs  be  re* 
ceived,  then  we  must  suppose,  that,  in  herbs,  rc^i- 
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laiioo  is  carried  on  \n  both  nifaOM  of  Uw  IcRwee^  bul 

in  trees,  only  by  tns  mder  fforlbee;  fbr  ft  it  on 

those  surfiices  ruspectively  th.ir  [i  irr-  are  foiintl. 
It  can  iiardly,  linwever,  be  aiUjutLLil  sbat  the  exist- 
ence of  pores  U  iiulispen«uble  to  the  production  of 
tbat  cbenical  change  io  the  air  which  constitutes 
veapiniioDi  for,  MMMrding  to  MM.  DeeaodolJe  and 
Rudolphi,  §  151,  &Ch  the  petala  of  flowers,  the  cuticle 
af  f\viby  fruits,the  tunics  ofseeds,  the  stems  and  leave* 
ofetioluK  d  pluntfi,  ^lo^t  of  the  lower  tribesi  of  vtfjcta- 
bles,  and  all  routit  and  bulbs  Uiat  grow  beoeatli  the 
wii,  are  alike  destitute  of  pores;  and  yet  the  united 
Mtpwiance  of  Prieatiey,  iicheeitt,  iDgenliousz,  and 
De  Saoaaure,  bears  teadnonj  that  tul  these  parts 
are  capable  of  actinjj  on  tlie  uir  like  porous  leaves. 
Mr  Thomson,  tuUceU,  ^talcsi  thai  i»c>mu  of  the  lower 
tribes  of  vegetables,  and  certain  etiolated  le.ivt  s,  arc 
really  fomiahed  with  pores;  but  even  granting  this 
to  bo  the  eatOt  there  still  remain  other  parts  of 
plants,  which  grow  beneath  the  soil,  and  yet  act' 
upon  the  air,  like  porous  [urta  that  vegetate  on  the 
kurfuce.  \\  iihdui  denying,  therefore,  the  probabi- 
lity that  porous  surfiaces,  such  as  Mr  llionason  de- 
scribes, auf  fafoar  ibe  exercise  of  the  respiratory 
function,  we  are  compelled  (o  admit  that  surfaces, 
not  yet  discovered  to  be  porous,  are  capable  oT  pro* 
dirt  ^ti;'  siniiiar  chatifit-s  in  tlie  air.  'Du  re  is  als*  an 
au^Loinie.il  diiliculty  in  Mr  'I'luini-fon's  view  ot"  this 
part  of  the  rt-spiralory  function  which  we  cannot 
readily  get  over ;  lot  nhile  <ie  describes  the  epider- 
mis tnat  lines  tbe  pore  as  having;  "  no  opening"  in 
any  part,  he  »ceuis  to  think  that  the  air  passes  to  and 
fro,  not  only  through  ihis  cpidcnnis,  bat  abo  through 
tlie  ci  lis  til  the  jmivnch)  niu,  «  hieh  Hooke  and  othcrS, 
from  uciuul  cxpiicieiice,  declare  lt>  be  impervious  to 
air. 

But  whether,  a  porous  leaves,  the  enter  the 
pores  in  order  to  be  changed,  or  in  leaves  and  ports 

not  porous  ii  be  chanptd  nt  their  surface;  or  whe- 
ther, by  some  unknuwo  means,  it  penucate  the  cu- 
ticle, cl'ILs  und  vessels,  so  as  to  act  directly  on  tiic 
jfiuids  they  contain — it  seems  certain  that  these  fluids 
.aoquke  the  properties,  which  lit  them  for  nutrition 
aad  growth,  directly  tbroi^h  the  agen^  of  the  air. 
Bow  then  does  the  air  act  In  producing  sudi  effects  i 
No  spetiiic  ac'jLiii  can  be  ascribed  to  its  azotic  por- 
.tian,  iiiuci^  lliui  gn^  m  not  essential  in  vegetable  re- 
spiration; and  when  present,  it  neither  8uRer!<  norpro> 
duces  any  known  change.    Neither  can  we  suppose 
the  eftets  produced  to  arise  from  the  loss  of  oaraon, 
for  were  it  proved  that  this  carbon  is  extracted  di- 
.rectly  from  the  juices  contained  in  the  vessels,  ra- 
,ther  than  aiT.jrdi  d  hy  the  Huids  they  exhale,  still  the 
quantity  given  uiT  u  too  minute  to  be  considered  as 
too.cauaa  ef  such  remarkable  changes  j  and  it  is 
.  more  teasonable  to  believe  that  th^  procead  rather 
firom  something  derived  from  tbe  air.  than  from  any- 
thing given  off  from  the  plant.    Tliey  luvi' nccnrJ- 
.  ingly  been  very  generally  ascribed  to  the  combination 
of  oxygen  with  the  juices  of  tbe  plant.  Settingaiidei 
however,  the  diUiciilty  of  conceiving  how  the  oxygen 
can  permeate  the  several  tea  Uires  of  the  leaf,  so  as  to 
,  combine  with  the«e  juices,  it  so  happens,  that  the 
whole  of  that  gas  tbat  disappearg  in  vegetaiuMi  ex- 
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ists*  not  in  the  plant,  but  exterior  to  it,  and  in  anion  Vcgctai>i« 
vrith  the  carbon  afbided  by  the  plant  to  form  the  |%;>^^ 
carbonic  acid  gas  protluccti  in  that  process.  Con- 
sequently, uo  part  of  the  oxyj;cn  of  the  air  can  have 
combined  with  the  inicLJi  of  the  plant ;  and,  there- 
fore, as  far  as  the  air  is  concerned,  notliing  re- 
mains but  the  caloric,  extricated  by  the  conversion 
of  its  oxygen  gas  into  carbonic  acid,  to  which  these 
changes  in  the  properties  of  the  vegetable  juices  can 
be  truly  ascribed.  How  this  caloric  acts  in  the  pro- 
duction of  these  effects*  we  do  not,  at  pieseot,  uoUer* 
talce  le  explain. 

AftT.  IV. — Of  the  Mode  in  si-hirh  the  Ptoioer  JuktU 

ttpjdied  to  the  J'inpoies  i)f  Groulh. 

It  ii  QiAy  after  the  common  sap  has  been  duly 
changed  in  the  leaf  by  the  agency  of  the  air  that  it 
is  rendered  fit  for  tbe  foraiatiun  of  vegcubic  matter. 
For  this  purpose,  it  descend*  in  the  "  proper  veiseis," 
which  in  trees  are  commonly  situate  io  the  bark.  I  fat 
this  period,  therefore,  a  circularportion  of  that  texture 
be  cut  away,  the  proper  juice  is  seen  to  issue  from  this 
upper  lip  01  the  wound ;  but  this  soon  ceases,  and  its 
accumulation  in  tbe  vesseU  then  forms  an  enlarge* 
nwnt  around  that  part.  Sometimes  the  proper -jnioeo 
exudi^  and  form  ooneretioosora  gummy,  saecharbe, 
or , resinous  nature  on  the  surfate  ot"  the  bark,  anti 
sometimes  they  are  ciJ'u.-ied  into  the  sap-vesaels  or 
cells.  Where  the  baik  h  young  and  succulent,  the 
juices  receive  probably  some  farther  change  in  their 
descent ;  for  SHch  stems  act  on  tiie  air  hke  leaves, 
and,  in  sooae  species  ofplsfiia,  which  are  destitute  of 
leaves,  the  functions  of  tbe  leaves  are  performed  by 
the  stem  alone.  In  ordinary  Xrcti,  Iiowcver,  the 
bark  is  unable  to  form  nutrient  matter  without  the 
aid  of  tiie  leaves,  as  an  experiment  of  Hales  dis- 
tinctly shows.  He  removed  circular  portions  of  bark, 
fiilf  an  beh  In  breadth,  from  a  thriving  branch  of 
pear  tree,  so  as  to  leave  several  ringlets  of  bark,  three 
quarterns  of  an  inch  duitant  from  each  other.  .Ali 
these  ringlets,  except  one,  had  a  kaf-bcaring  bud  on 
them,  and  ail  but  tins  one  swelled  at  their  bottoms 
and  grew  ;  and  the  more  leaves  the  bud  pradiicad»i* 
Baoch  more  did  the  hark  on  which  it  grew  awell  at 
the  bottom,  while  tbe  leafle$s  ringlet  did  not  swell  or 
iiitrfusc  at  all.  From  facts  bi  fore  stated,  it  also  ap- 
pcar»,  that  a  portion  oi  die  uuiiietU  wattur  thai  tie- 
Eccnds  from  the  leaves  is  found  in  the  alburnum,  as 
well  as  ui  the  bark ;  and  this  will  be  still  more  clear- 
ly shown  when  we  come  to  treat  of  <be  r^eneratin^ 
powers  of  the  alburnum. 

In  discoiursing  on  the  trunk  of  trees  (§  S74,  S75), 
it.  uai  stated  tliat  a  layer  ut  bark,  culled  liLtr,  and 
a  circle  of  wood,  tta^iDcd  alhuruum,  are  annuaiiy 
formed  I  and  that  between  thi^i  liber  and  alburnum 
the  new  matter  that  adds  to  the.  bulk  of  the  tree  is 
deposited,  and  becomes  organised.  Malpighi  be- 
lieved the  //AtT  to  form  the  new  parti,  and  that  these 
parts  were  afterwards  converted  into  wood.  Grew 
also  considered  the  new  wood  to  be  formed  by  the 
bark,  but  not  that  the  liher  was  converted  into  wood. 
Hales,  on  the  other  hand,  supposed  the  new  wood  to 
be  formed  by  the  old ;  while  others  have  held  that 
both  bark  and  wood  contribute  to  Dorm  new  matter. 
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rtffuuu  Art,  thel^  Um  hmt  lijara  wbidi ««  iiniiMliT  added 
nyttotogy.  to  the  tree  ferawd  by  die  ImHi,  bjr  tim  ipwmI,  or  by 
~  both  ?  By  rery  Mtistactory  pxpcrimcnts,  which  we 
haTC  not  room  to  detail,  M.  Du  Hamcl  asceriniiicil, 
first,  that  the  bark  ii  able  to  form  new  wood,  and 
that  ibis  power  resides  not  in  its  outer  layers,  but  in 
Ac  p«rt  called /ftfr.  Secondly,  Uy  another  series  of 
experiments,  he  ascertained  that  the  ettermiie  is  eke 
able  to  produce  new  wood  and  barl^  but  that  tbb 
power  i!<  not  pog-ics^ed  liy  tbeeMer  and  tottt  hard- 
ened vessels  of  the  wood. 
Tbe  prooan  by  which  new  vegetable  matter  !• 
MMd  ID  lieaa  U  dm  deaoibed  bj  tbe  aane  excel- 
hnt  writer.  When  a  portion  of  bark  bai  been  re* 
m  .  l  I  from  a  tree,  a  glairy  mucilaginoux  fluid  is  first 
•etn  to  flow  from  beneath  the  remaining  hark,  or.  in 
certain  circumstanced,  from  the  alburnum  II  (iif- 
ier*  in  appearance  from  the  proper  juice,  and  was 
MBMd  tiambtHM  by  Grew.  To  ob«erve  the  pi  octal 
more  compietelyi  Da  Hamel  enclosed  the  atema  of 
young  elma  and  cherry  trees,  firom  which  portwesof 
bark  had  been  removed,  in  (;]ii!<<i  tubc»,  closed  at  each 
end  by  cement.  For  a  few  days,  the  gla««  was  ob' 
■ctired  by  vipoari  wbidh  gradvially  disappeared  ;  so 
that  it  WM  then  eaw  to  aeevhaftpaiaed  within.  At 
Ant.  a  HBall  toberde  appeared  beneath  ihe  upper  lip 
of  the  wound,  and  one  still  smaller  at  the  lower  lip. 
After  this,  prannles  of  gelatinous  raatter  i*!iued  from 
the  alburnum  :  they  were  isolated,  nnd  had  no  cnn* 
aectioa  with  the  tubercles  just  mentioaed ;  their  co* 
loOT  waa  at  flrtt  greyish,  but,  h  ebont  Iwehv  daya, 
pnssed  to  a  greenish  tint.  All  these  new  parts  con- 
tinued to  extend  through  the  sommer;  the  tuber- 
cle from  thi  111  ptT  tip  of  the  wound  enlar;;ed  greatly, 
but  that  below,  very  iittte:  so  that  it  was  principally 
by  the  growth  from  above  that  the  wound  wa^  heal- 
ed* The  barii  of  the  cicatrice  having  been  fonned 
tfy  tbe  mtrni  of  new  preduetiena  fWmi  the  upper  and 
tniddlcpart  oflhc  wound,  was  veryrou^h  aii  l  insome 
place?  entirely  wanting  ;  hut  ail  the  regt-nerated  parts 
duly  performed  their  appropriate  functions,  and  the 
•terns  augmented  so  much  as,  in  some  instances,  to 
torst  MKunder  the  gla»  tohaa  that  endaoed  ibem. 

That  the  gelatinous  matter  or  camiium  that  issaed 
firom  the  albumutn  was  not  an  extravasoted  mucil- 
ngn,  but  a  substfiiiLe  rc-^crDblm;;  the  granulating  mat- 
ter bj  which  wounds  are  healed  in  animals,  Du  H»- 
"  from  observing  that  the  process  of  rege- 
ttboogb  more  eiowly,  wheDibe  glass 
fined  with  water,  which,  as  he  soppeted, 
weuld  have-  ili'-' "Ivft!  Rimpic  mucilage.    He  likewise 
finind,  by  other  experiments,  that  the  bark  may  be 
made  to  reproduce  new  parts  from  the  sides  or  lower 


and  breadth,  tfaroegb  all  the  mccMifcytanflfM 
growth,  we  moat  refer  to  }  80t  and  S0I  eriwlw.% 

mer  article,  and  to  the  diagram*  fig.  10,  PisieXVIL'** 
and  fig.  10.  Plate  XVIII.  there  given  in illQstraiioaif 
it.  Du  Hamel  I'.ii  t'icr  ascertained,  that  the  diamitril 
growth  continij  ^  i  ;ree»  after  that  in  length  hii 
ceased.  Most  u-  On-,u  facts  have  hem  con6rsNdb7 
the  experimenu  of  Mr  Knigiit,  who  found  thai  tht 
albumim  ne*  only  formed  i>ew  wood  and  bsfk.n 
stated  hy  Du  Hamel;  but  that,  when  both  the  bsrk 
and  aibumum  were  cut  awuy,  the  more  interior  vtudi 
of  the  wood  were  alike  capable  of  yielding  an  oreiii^ 
able  deid  j  to  that  a  vaiciilar  bark,  capsUesfati 
cntmg  tbe  ordinary  fonetiesM  of  that  tatura^  csiH 
be  produced,  in  certain  circumstances,  by  »ti«li 
lying  deeper  than  the  alburnum,  V^lietber,  in  tiw 
ordinary  growth  of  trees,  the  new  matter  is  tormed 
by  the  bark  or  the  wood  singly,  or  by  both  o«iitctl,s 
la  not  easy  to  si^  {  b«t  it  seems  certain  thst,  usda 


Ihveunible  cfaraisiwtaneea,caeh  textare  is  o^sd' 
tber  of  adding  to  itself,  or  of  reproducing  the  odas 

We  have  before  remarkid  ,'§  f>8)  iltat,  wluii  the  pj."9 
of  plants  have  been  once  formed,  they  coiHtoae  penar 
nent,  unless  removed  by  accjdeBt  or  disease:  thst  ttp- 
ubies  posiais  no  power  of  raflieviiig  decayed  orgw 
by  internal  afavorptien.  ae  oectee  in  tbe  aainal  t;*- 
teni  1  but  that  their  powers  of  regeneration  sreo*  , 
lined  to  the  reproduction  of  parts  or  organs  (bilbwj 
bean  removed  by  decay,  by  acoident«flrdiMaiB> 

y.mm(fflhe  Chattgu  the  Sap  undergoa  iilr 
Leavet  from  Ike  Agenei/  0/' Light. 

In  what  has  hitherto  been  said,  we  have  tup^ 
the  functions  of  nutrition  and  growth  in  planiiC* 
carried  on,  as  in  seeds,  by  the  combined  Oj^eHf^ 
water,  heat,  and  air,  without  the  access  of  1^ 
Light  ii  injurious  to  the  growth  of  leedi,  Ifiap 
faig  that  ehange  a(  feeuta  into  eugar,  wMcb  bwb 
vouruble  to  gerniiinition  :  and  that  it  also  rtttfii^ 
forniiition  ot  sacclurine  matter  in  plantp,  isprfvi^!'? 
many  I'ucts  familiar  to  every  One  in  tbe  culd""'"'^ 
celery  and  other  piante,  which,  when  sedsded  Iron 
light,  not  only  loae  their  eetoor,  but  acquin 
and  even  sweetish  taste.  If  a  plant,  fays  M  .^d*^ 
be  covered  with  a  gla.*?  vessel,  it  \»  observed  i*"*" 
times  to  change  from  a  sweet  to  a  bitter 
it  the  vessel  be  opake.  the  same  plant,  io  i« 
qucnt  growth,  will  retain  its  sweetness.  IniheT" 
1774,  the  late  Professor  Robtson  observfd,  «»* 
tan«ey,  mint,  and  other  pluntu,  which  had  g;"**^ 
a  dark  coat  mine,  nl'liti  1;  1  tiiey  throve  Mfil  i" 
ne«s,  lost  their  colour,  du-ir  odour,  ati  l  their  taK- 
But  when  they  w  ere  brought  up  and  set  to  fc"  * 


lb  of  the  womd,  aa  well  aa  ftoa  the  upper  lip ;  that  day*light,  their  white  parts  died  down,  and  tbertt^ 
tte  new  layer,  aoimally  produced,  it  node  up  of  ma-  then  predneed  the  proper  pi  ante  hi  tbdr  eiasl  in^ 


ny  others  extremely  thin,  which  envelope  each  other, 
and  appear  to  be  formed  in  succession  so  long  as  the 
sap  flows  ;  that,  «lii'r  ror  in  extend  only  by  the  addi- 
tion of  ne«o'  matter  to  their  extremities,  tbe  young  and 
ancculeiu  I1  otscf  tfBCa  are  elongated  not  only  by 
the  addition  of  new  paita^  bnl  the  extension  of  thoee 
already  formed  ;  but  that  tfala  elongation,  by  exten- 
sion, ceases  as  soon  at  the  new  ligneous  parts  become 
hardctied.  For  a  description  of  the  mode  io  which, 
aeooidingto  Da  Uamd,  lioaa  wsnwiil*  bodi  in  IcBgib 


and  having  all  their  distinguishing  properties. 
deprived  of  light,  says  Dr  Irvine,  all  pisats  «*7 
agree  111  the  qualities  of  their  juices.  The  WO*!**' 
gent  vegetables  then  grow  insipid;  the  '•'^'f**! 
voured,  inodorous ;  and  those  of  the  most  »sne?^ 
colours  are  of  an  uniform  whiteness.  Veg«ul|^ 
which  grow  in  a  natural  situeUon,  be  adds,  res*? 
burn  when  dry ;  but  a  vegetable,  bred  in  a  dsrk 
contains  nothing  inflemoiabie.  Tbe  results  of  tfff''| 
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isetable  plant*  are  found  to  yield  more  MMreiuriiio  matter, 
li^^oej-  carbonic  acid  and  water,  and  Iff"  "~ 


'  than  those  which  are  green. 

Frooi  the  facts  above  stated,  it  appMH^ 
deprived  of  light,  plants  continue  to  grow:  ibit  tbo 
juice*,  which  support  this  groirth,  ere  then  wutAf 
alike  in  at!  :  and  that  they  ncquire  their  pfculiar 
properties  as  to  colour,  odour,  taste,  and  iiul jiiuiji- 
bility,  orilyn  lK'n  vt'^'L'tation  proceeds  under  the  direct 
iofloence  of  light.  Tn  the  agency  of  the  air,  there- 
fbre>  we  may  atcribe  those  changes  in  the  vegetable 
juices,  which  render  them  fit  for  nutrition  and 
growth  :  wImIl'  light  bestows  on  them  those  more  ob- 
vious and  uctive  qualities,  on  which  t!i'  ir  colour, 
odour,  savour,  and  cottkhustibility  more  immediately 
depend.  The  lir!<t  series  of  effects  resembles  those 
which  are  exhibited  in  the  germiaMioo  of  aeedi,  from 
which  firooeet  light  ia  excluded :  the  leeond  aerict  b 

sup  -r  idded  to  the  fiiruu  r,  and  is  directly  attributable 
to  lif^iit.  It  is  On  tin.'  leaves  and  succulent  stems  of 
plant!)  that  light  chieflv  nets;  and  it  is  in  those  parts 
that  the  "  proper  juices,"  which  give  colour  and  pe> 
coliar  character  to  planti,  more  especially  reside. 
Are  we  then  able  to  trace  out  the  aaode  in  which  il 
produce*  any  of  these  singular  effects  f 

In  all  periods  of  active  vegetation,  plants  uniform- 
ly convert  the  oxvgen  gas  of  the  ntm  i^pla-re  into  an 
equal  bulk  of  orbunic  acid  gas  ;  and  if,  at  tlic  same 
time,  they  grew  io  obscurity,  (hey  aooo  Jose  their 
green  eolotir  and  become  white.  Ota  the  other  head, 
If  they  he  made  lo  grow  in  inrip  jre  air  under  expo- 
sure to  sunsliiiif,  they  not  only  resume  their  f^reen 
colour,  but  nrc-ision  a  production  of  oxvfjen  j»aB. 
This  curioua  di»covery  was  first  made  by  Priestley. 
It  has  »ince  been  extended  and  confirmed  by  the  ex- 

Kiments  of  Ingeobouse,  Sencbier,  Woodhooae,  and 
vy ;  aod  more  lately  the  rabjeet  hts  been  trrated 
with  still  greater  preci:in  by  M  I")  e^n  insure.  From 
the  united  labours  of  theiie  wnterii  we  learn,  that 
air,  which  has  been  depraved  by  animal  respiration 
or  combustion,  ia  ngain,  tn  certain  circiimateiicee, 
vendefed  fMire  by  me  tid  of  plantlii  that  the  air, 
which  experience*  this  purification,  muot  contain  a 
portion  of  carbonic  acid,  either  in  an  elastic  form,  or 
held  in  solution  by  water,  and  that  it  must  be  ex- 
posed, will)  (he  plant  confined  in  it,  to  the  intiuence  of 
the  solar  rays  :  that  neither  the  plant  alone,  nor  light 
■lenetwiUefftatlwdecomposition  of  corbooicacid  gas, 
whidi  is  eccompRshed  only  by  their  onlted  agency : 
that  only  the  leaves  and  other  green  partji  of  plants 
are  able,  by  this  decomposition  of  carbonic  acid,  to 
produce  oxygen  gas :  and  that  the  bulic  of  oxygen 
produced  in  these  circomatenoeB  ia  exictlj  mm?  to 
ibat  of  carbonic  gas  which  bee  dfaappcaredL  Hence, 
if  plants  be  made  to  vegetate  in  a  given  bulk  of  at- 
mospheric air,  and  placed  alternately  in  obscurity 
and  «unshine,  carbonic  acid  is  successively  formed 
and  decomposed ;  so  that,  as  M.  De  SauMure  ascer- 
tained, the  air  auArs  no  pettnaoeat  ekoi^  eidwr  hi 
ita  bulk  or  composition. 

This  operation  of  plants  in  purifying  air  waa 
deemed  by  Priestley  a  vegetative  function  l  irr't-d  on 
by  th«f  aid  of  light ;  and  by  Ingenhousz  it  was  as- 
cribed not  to  vegetation,  but  to  the  influence  of 
combined  with  a  certaia  aiate  of  vcfetaUt 


T«9 

At  planta  grow  m  obeeurity,  where  they 

produce  no  oxygen  gas,  this  opir  itloM  cannot  be 
deemed  essential  to  vegetation:  and,  on  the  other' 
hand,  the  decompoeition  of  carbonic  acid  is  effected 
by  the  combined  agency  of  pianta  and  aolar  Ugl^  ia 
aititttiana  and  under  dreomstanceo  where  vegctatiott 
cannot  exist.  Thus,  if  plonig  be  placed  in  f  inshinc, 
they  prodnce  oxypen  gas  either  when  immersed  in 
vesMis  ot  'Aaicr  -:i!nr:(!ed  with  carbonic  acid,  or 
when  confined  in  pure  carbonic  gas.  So  liJcewiae  a 
Eimilar  decomposition  of  this  gas  is  accomplished  by 
plants,  with  the  aid  of  ligbi^  in  temperatures  many 
degreea  below  freeting,  and  ia  such  a  state  of  moti- 
lation  OS  is  incompatible  with  the  proper  exercise  of 
Uieir  vegetative  powers.  Hence,  ia  theee  diiiineBl 
instances,  the  decomposition  of  carboaie  acid  ia  41^ 
fected  by  planu  witlioue  the  aid  of  that  Mygn  gaa« 
or  that  degree  of  heat,  or  that  eonditlan  ofatnwtaf^ 
which  are  etsentiat  to  vegetation ;  while,  on  the  con* 
trary,  it  occurs  only  under  exposure  to  light,  whicbf 
as  u-e  have  seen,  ia  not  Mccaaaiy  lo  fagataUa  MliU 
tion  and  growth. 

But  the  operation  of  light,  which  ii  thus  nrrrisa 
ra  lo  the  decQcnposition  al«arfaanic  acid,  is  required 
alao  to  prednce  the  green  eobmr  in  plants .-  and  ex- 
cluriMn  of  li-lit.  which  prcvcnt-i  tlii«  decoii; [jn.jt-on, 
prevents  alao  the  appearance  of  that  colour.  Tbe 
two  effects,  indeed,  are  not  only  accompliabad 
the  same  agents,  acting  in  the  aama  ctMmaMtaMM^ 
bnt,  aa  Aur  as  observatiaa  estend^  ai»  einrnkaneoaa* 
ly  performed:  whence  il  may  be  inferred,  that  some 
necessary  connection  subsists  between  them;  and, 
could  we  discover  this,  it  might  lead  ua  loa 
nation  of  the  green  colour  of  plants. 

M.  Senebier  observed,  with  great  caio,  the  i 
tion  of  tight  ia  randari^g  while  leafea  green.*  Al 
first,  yeflow  apotaare  aeea,  Jo  diflhrent  ptacea,  whicb 
grariiiilty  bcLLime  deeper,  and  at  length  green. 
Th<'Ke  spots  multiply,  extend,  and  meet  on  the  fiaoe 
of  the  leaf,  till  at  last  it  is  rendered  entirely  ^ 
If  part  of  a  wbtta  leaf  be  aedoded'fraai  Ught»  bj  < 
'veriog  it-iriA  lidfeil,  that  ponioii  Motfainea  wbHe, 
while  the  other  part*  become  preen:  or,  if  n  fjrccn 
portion  be  similarly  covered,  so  as  to  exclude  the 
light,  it  gradually  loses  it«  green  colour,  while  the 
neighbouring  parts  retain  it.    From  these  and  simi» 
Jar  facts,  M.  Senebier  considertd  the  green  colour  in 

Slants  to  be  effected  by  the  dilMl  agancy  light,  io- 
ependently  of  vegetation.  He  nmarlted,  too,  that  a 

sinfT'i'^r  rrl  it^mi  subsists  between  the  parts  of  (?rcen 
leave*  that  furnish  most  oxygen,  and  those  parts  of 
white  leaves  which  first  become  green :  and  from  the 
drcuoMtance  «^  carbonic  acid  being  daooBq^oaodaad 
ita  oxygen  expelicd  only  when  ttaaa  fiarta  beeama 
green,  be  was  led  to  ascribe  the  green  colour  to  tbe 
retention  of  the  carbon  of  the  de<»>mposed  gas,  and 
its  deposition  in  the  cellular  tissue  of  the  k  i''. 

Granting,  however,  this  deposition  of  carbon  in 
the  manner  above  stated,  we  Itnow  of  nu  fact  or  ana* 
lagy  tbat  landa  prababiU^  to4be  idea  that  it  is  able 
to  change  tbe  cotoaileu  joloea  of  ibo  leaf  to  a  greoo 
hue.  These  juices  are  of  a  resiiMus  nature,  and  may 
be  extracted  by  alcohol  without  loss  of  colour ;  hot 
this  colour  ia  then  readily  discharged  by  acids,  and 
rittared  by  aibalia}  ao  tbat  tha  «ctioa  oif  ihoM  ft* 
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wk^!^  agenu  on  the  grein  wboiiBg  natter  «f  .tlw  iMfra- 
^^|[|^^J^aembl«B  that  which  tbaj  exert  on  ordtBary  vegetable 
infaiiont.   Actdt  alM  diichnrge,  more  or  leu  com* 

pletfly,  the  green  culinir  ofi'iitire  Icuvi's,  am!  alk.itis 
more  or  k'ss  pi-rtct-tly  nstDro  it.  Since,  then,  r\ic 
colouring;  tiiiitttT  ot  Ic.ivt-K,  when  cxtractL'd  l)v  wau  r 
or  aicoLal,  and  even  entire  leave*  (hecnsclvei',  arc 
dMN  tailoatly  airected  by  adds  and  alkalis,  may  »  o 
aat  preMuae  that  the  tame  reagmla  will  exert  a  ai- 
nilir  ««tion  on  the  joieM  of  the  living  leaf,  if  add 
or  alkiiliiic  matter  be  nsixtic  to  pri'Ji'miii.ifo  in  them  ? 

No"-,  that  ;ilkLiliii("  riiittir  n  an  abundant  itigri;- 
iliL'i-.t  ill  ifavrs  IS  (aniihar  to  every  one;  and  the  «ib- 
•ervationtot  Hale»,  l>u  Hamet,  Coulomb,  Knight, and 
•Ibafl,  show  ulso,  that,  in  the  ordinary  growth  of 
planla,  earfaonie  add  ia  largely  carried  in  with  the  aap, 
eitber  in  tolutton  or  in  combination  with  alltaHne  mat- 
ter. Willi  till'  ii'kali  ;i'rc;idy  present  in  the  Itaf,  the 
excess  of  aciU  carrieti  in  with  the  snp  will  readily 
combine,  and  according  to  the  proportion  in  which 
acid  and  alkali  arc  pre«ent,  the  leaf  trill  b«  wioualy 
coloured.  If  the  acid  abound,  at  to  etiolated Icareit 
the  leaf  will  be  white  t  but  iC  means  can  be  found  to 
withdraw  tbta  actd,  and  reader  the  alkali  predomi- 
nant, tluTi  the  green  colour  will  appear.  Kmv,  the 
decowpoaiiiion  of  carbonic  ucid  in  plantis,  by  ttte 
agency  of  solar  light,  seems  to  be  the  mean  etnploy- 
ed  by  nature  to  accompli«h  thia  purpoae ;  for  by  thia 
mean,"  says  Mr  Ellis,  "  the  acid  la  not  only  with* 
drawn  from  iia  combination,  and  its  oxygen  expel- 
led, but  the  aUcali  at  the  same  instant  becomes  pre- 
dominant, and  exists,  (hi  returc,  in  a  .«tfite  fitted  to 
exert  its  specific  action  on  tlie  coiouHeaa  juices  of 
the  plant,  which,  in  consequence,  are  rendered  green. 
The  coloration  of  the  leal;  thandbce,  ia  not  owing 
lauiiediately  to  the  Jeeewpeeilkm  of  carbonic  acra 
and  expulsion  of  oxygen,  but  to  the  predominance  of 
alkali  which  that  decomposition  occasions.  Hence, 
in  the  eariitT  stages  ot  the  procos,  wc  cannot  so  pro- 
perly fay  that  (liu  green  leaf  aDorda  oxygen,  m  liiat 
it  becomes  green  when  that  gas  is  expelled ;  and 
thiw  it  ia  thai  the  deoompoaition  of  carbonic  acid  in 
Jaavea*  by  the  iq^cy  cf  aobr  li^ht,  give*  riie  at 
■once  to  the  production  of  oxygen  gas,  and  Iha  for> 
nation  of  the  green  colour  in  plants." 

Hat  thoii|;li  llijht  thus  appear  to  be  tho  active 
cause  of  colour  in  plants,  yet,  as  it  acts  only  by  ren- 
dering alkali  predominant  in  their  jidaee,  it  follows 
that  if,  from  the  aoit.  or  in  anj|  othar  aamer,  a  aimi- 
lar  prvdomjaancB  of  alkali  arwe,  tbeae  joicea  wilt  be 
rendered  green.  Hence  certain  buiU  iimlthr  ^  i  m^ 
of  some  seed?,  and  partii  which  lie  within  tla;  b.iik  u; 
ce.'iain  htrh»,  exhibit  a  ^.■^ee^i^h  liue,  though  pcr- 
tuctly  teciudcd  from  light ;  so  t'lat  it  is  not  to  be 
doubted,  as  Senebitr  remvkv,  tliut  p^iuits.  and  parts 
of  plooU,  may  become  greea,  aithoagb  Ugbt  ahould 
not  act  immediately  upon  them. 

If  thus  the  predo;iiiii:uK  e  of  alkali  occasion  a  green 
colour,  tlitn  deiiufuc)  uf  it,  :iiul  still  more,  excess 
of  acid,  should  have  n  contiary  etleet.  According- 
ly, when  ii((ht  is  excluded  from  plantji,  no  carbonic 
acid  it  decomposed  in  the  leaf,  and  then  its  retention 
and  aocumuiation,  bv  aaturaiing  the  alkali,  aubduc 
the  green  oaloiir,  and  give  riee  to  ihe  whits  appear- 
••o«e  obaetvad  iiL  etiolated  planti.  So^  UkawiM,  the 


ahingea  of  colour  «>hicb  leaves  exhibit  in  autamn  VcgictakW 
aeem  to  ariae  fram  the  abundance  of  acid  matter,  ^^***'*P' 
not,  however,  oecatiaoed  by  the  abeence  of  ligh^^'^^V^ 

but  dv  t'clopcd  under  the  vanou-  ctmditions  of  decay 
and  dccnin|>o&ition  in  which  they  arc  then  placed. 

I'loni  the  hic-s  stated  :uovr,  with  regard  to  tlie 
alternate  e  'usuroptiun  and  production  of  oxygen  gas 
hy  growing  plants,  a  i]uestion  liai  ariMO,  whcilivr,  on 
tite  wltole,  vegetables  purify  or  deteriorate  the  at- 
moaphcre.  Wo  cannot  enter  farther  into  this  quea- 
tirin  Ih.ui  to  i»liverve,  tli.nl  it  is  not  to  be  decided 
all«gci!ici-  b)  cxptritacnu  made  in  close  voxels  of 
artilicial  mixtures  of  air;  but  demands  a  ci  nipre- 
hensive  survey  of  vegetation  in  dificrcut  ciimc:^,  and. 
a  knowledge  of  the  tnaeaaBd  drcumstancrs  in  which 
the  one  or  other  prooeaa  prevails,  or  ia  variously  ac- 
oolemted  or  reurded.  Smce,  too,  the  production  or 
oxygen  arises  solely  from  the  decompo^itiou  of  c.ir- 
bonic  aeid  iu  the  plant,  wc  mu:st  aUo  knmv 
modes  and  quantities  in  which  that  j^;is  is  su;i]slitd 
to  pUota:  iior  lite  power  uf  plants  to  produce  a  large 
excesa  of  oxygen,  when  confined  io  artificial  utino- 
apheree  that  oontab  from  7  to  10  ftr  eeni,  of  carbo* 
nie  add,  doe«  not  at  all  apply  to  the  natural  condi-  ' 
tiiiii  of  tlie  nliiios[)!it  re,  wliieh  contains  le5*  tlun 
a  lhautdiidih  part  uf  that  gai.  W  e  liave  already  ri;> 
marked,  that  carbonic  acid  is  largely  cm  ru  J  into 
planta  with  the  rising  sap ;  and  various  factj  teem 
alto  to  prove,  that,  when  planu  are  confined  in  doae 
vessels  containing  carbonic  acid,  that  gas  enters  the 
leaf  in  an  elastic  form.  Other  ga»ts,  as  oxygtn, 
hydrogen,  and  azote,  undtr  ^'mi^.ir  c  rcuti;>taiicee, 
obtain  admission  also ;  and  iioliy  liuves,  in  punicu- 
iar,  take  up,  through  the  night,  a  volume  of  oxygen 
creaiar  in  bulk  than  themsclvea,  which,  according  to 
De  Saunure,  tbey  again  give  out  when  exposed  to  a 
bright  sunshine.  It  is  not  yet  determined  in  what 
way  clastic  fluids  thus  obtain  admission  into  leaves, 
and  are  again  expelled  from  thtm;  but  the  indiscri- 
minate mode  of  their  entrance  and  expulsion,  at 
times,  too,  and  under  circuiustaMcct,  "  l  ich  rege- 
laiion  ia  cocnpleu-ly  suspenduii  tiieir  l>mg  rctciw 
tion  in  a  bulk  greater  than  the  containing  body, 
and  other  circumstances,  which  wc  have  not  room 
to  detail,  lead  to  the  helicf  that  the  phenomena  are 
quite  disliuci  from  tliy-e  which  properly  constitute 
vegetation,  and  are  attributable  to  the  conjoined 
operation  of  mechanical  and  chemical  cause;,  aided 
by  a  certain  ceodiiion  of  itructure  in  the  vegetable 
ergant. 

When,  ill  the  cxperin.ei.ts  of  M.  De  S.nussurc, 
plants  were  iiiiide  to  vegetate  in  attuojjjliLi air, 
and  plaecd  alternately  in  Miihiiioe  and  in  darkness,  the 
deeoinpasitiufi  of  carbonic  acid  in  the  fonner  case  so 
exactly  balanced  its  previou*  formation  la  the  latter, 
that  (he  air  aaffered  no  pennaneiit  change  cither  io 
purity  or  in  volttue.  Even  in  sinnhine,  continiMa 
the  same  author,  plants,  growiry  in  t!ose  \esicl<, 
continue  to  produce  carbonic  aeul,  ai<d  tl  m  only 
because  they  then  also  deen!n|io-e  it,  that  they  do 
not  permanently  vitiate  the  air :  hence,  if  a  sub- 
stance that  attracts  the  carbonic  acid  as  fa^t  as  it  is 
formed  he  placed  in  the  vcMcl,  the  air  of  the  vesad 
no  ioiigcr  prcservca  ita  volume,  nor  its  proportion  of 
«Vgeo  gai>  Wlictber,  in  the  free  atnoiiplierej  plaali 
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V^pUIe  also  decon)po«e  the  carbontc  acid  which  they  have 
jTyottyy.  previously  forcncd,  may  well  be  doubted ;  but  if  ihey 
"^^^V       do,  this  adds  no'.hiiig  to  its  purily,  but  only  restores 
what  before  had  been  taken  away.    And  ceriuitily, 
ai  the  atmosphere  at  no  time,  whether  vegctution 
.   proceed*  or  fUndi  attllt  contaiiM  more  Uian  «  diou- 
oaadtb  part  ol  eaibonic  add,  plaalt  oumol^  rrom 
»  thst  source,  afford  to  it  more  than  an  equal  portion 
of  oxygen  gas.   As  far,  therefore,  as  the  atmosphere 
is  concerncJ,  we  believe  that  growing  plants  de- 
prave rather  than  purify  the  air:  but  whether  the 
decompwitioii  of  the  add  gn,  carried  io  with  tb» 
aap»  nmj  not  compoant*,  or  note  thao  eompeiMaie* 
for  tbb  depravatfam,  we  do  not,  at  pretent,  Tentare 
to  decide. 

Betide  contributing  to  their  colour,  light,  as  we 
have  lei-n,  c-xcrts  a  direct  action  on  tlie  substances 
^  that  impart  odour,  taste,  and  combustibility  to  vege- 

tables.   These  several  qualities  depend  iiiiniedtlld{]r 
on  the  oili,  volatile  and  fixed— the  reaiai,  gau-tie* 
'  dot,  baliani,  and  turpentifleo^-the  oikalit  and  aoida 

— the  earthy  nnd  saline  compounds — and  the  tannin, 
extractive,  and  other  principles  met  with  in  the  pro* 
per  juice*.  It  is  prohabii?  that  these  subatancLS  are 
formed  in  the  kavcs  and  other  corresponding  struc- 
tures, chiefly  by  pectdiar  iecrcting  organs ;  but  either 
the  f  unctions  of  the  organic  or  the  prodncts  ihejr  yieJdp 
appear  to  experience  great  modificattent  and  ehangea 
from  the  direct  action  of  li^^hl ;  and  Iicncf,  if  this 
agent  be  wholly  excluded,  these  vegetable  jiroducts 
are  either  sparingly  formed,  or  not  at  all  produced. 
When  formed,  they  become  mixed  with  the  sap  in 
ita  coarse  through  the  Jea*ea»  and  variously  change 
itaaoaaiblo  propertiatt  io  aata  eaoititntejaioaa  proper 
to  eadi  apeclet  of  plant.  Thtia  blended  with  the  sap, 
they  are  conveyed,  more  or  less  abundantly,  through 
'  the  organized  parts,  and  impart  to  them  those  pro- 

'  perticfl  of  colour,  odour,  taste,  S:c.  observed  in  the 

Mveral  textures.  Sometirncs  the  guiuiny  and  resinous 
Uotten  exude  on  the  hurface  of  the  tree,  or  stagnate 
in  the  vesseU  or  oeUa  of  tbo  bark  and  wood — form* 
ing  those  colleetioaa  and  coneretfona  met  with  in  dif- 
ferent parts  of  those  texture*,  as  described  in  §  G^, 
fS 5,  of  our  former  article.  All  these  ingredients  of 
the  proper  juice  serve,  in  vegetation,  purpo«cs  dif- 
ferent from  those  of  the  muci^we,  starch,  and  sugar, 
ftom  whidi  tfae  secretion  oaUed  cani&/«m  is  derived, 
and  which  is  more  immediately  enployedin  tbeprON 
duction  of  new  vegetable  matter. 

In  these  operations  of  light  on  plants,  it  is  proba- 
ble that  the  several  species  of  rays  that  ctHnpose  the 
solar  beam  exert  specific  but  varied  actions.  The 
violet  Fays»  or  rather  the  invisible  rays,  associated 
with  them,  were  observed  by  M.  Senebier  lo  act 
most  powerfully  in  producing  tbo  green  colour  of 
planU;  und  he  likewise 'ascertained  that  they  act 
by  their  own  peculiar  quality,  and  not  by  their 
heating  or  iilunainating  power.  This  agrees  with 
die  acknowledged  power  of  this  porllbn  of  the 
■olar  beam  in  producing  decompoaidoo,  since  it  is 
throogh  the  deeompoihiao  of  earbonle  acid  in  plants 
that  their  green  colour  is  obtained.  The  experi- 
ments of  De  Saui'ure  tli  jw  also  that  by  this  d.  cona- 
pD^ition  of  that  ucid  gas,  not  only  is  oxygen  gas  ex- 
pelled irom  the  plant,  but  the  proportion  of  its  carbon 


increased ;  but  iriietber  this  carbon  contributes  to  the  Vegetable 
fonnathm  of  any  of  the  more  active  iogredienU  of  the  ^^J^^JjjL 
"  proper"  juice',  or  of  those  which  impart  colour;  or  ♦ 
whether  the  calorific  power  of  the  solar  beam  acts  in 
their  pwdnctioa.  notfuag  yet  buNraemdiles  u»  to  de* 
temin*. 

CHAP,  II. 

Of  tub  Functions  op  the  Individcal  Membxhs 

AWfi  OlOAlia  OV  VBOKTABLBlb 
8*CT.  I. 

(j^Bmbt  andrf  Ae  Members  and  Ol^atUfftodtKli 

Jront  them, 

Akt.  1 — OfBuit. 

Having  thus  exhibited  a  brief  outline  of  the  lead- 
ing facts  which  constitute  vegetation,  as  exetupliiied 
in  the  nutrition  and  growth  of  plants,  we  have  now  . 
to  notice^  in  a  manner  aiill  mora  brie^  the  functaooa 
of  certun  parts  and  organs  wfaiah  serve  di&reitt 
uses,  and  afford  various  products ;  and  more  esp^ 
daily  ihoie  by  whicli  the  continuance  of  their  race  ia 
maintained.  Some  plants  pas-i  rapidly  through  the 
several  stages  of  their  existence,  and  having  pro- 
duced their  saeds,  fade  and  die ;  othera  continue  for  ' 
OM  or  more  years;  and  many  pitiiMg  tbair  extst- 
enee  to  very  distant  periods.  Even  in  these  latter, 
the  more  active  organs  of  vegetation,  after  produc- 
ing their  fruits  and  fceeds,  fade  und  fall  like  plants  of 
shorter  duration;  and  wtien  the  season  Qda])ied  to 
the  growth  of  aumials  returns,  then  also  perennials 
reproduce  nil  the  organs  naoesmry  to  growth  and 
fructification.  In  ordinary  cases,  reproduction  in  an- 
nuals is  eoniinoed  only  by  seeds ;  in  perennials,  both 
by  .seeds  and  hinls.  I'nr  an  iiccount  of  the  species 
of  bud«,  aitd  of  their  fonuatton  and  structure,  we 
must  refer  to  f  324  of  our  former  article  :  ut  present 
we  can  ajford  space  ooly  for  a  few  obi^rvatioiu  on 
those  varieties  of  buds  i^idi  produce  branches^ 
leaves,  and  flowers. 

During  summer  and  autumn,  when  perennial  plants 
add  to  their  bulk  by  the  formation  of  new  t  lycrs, 
they  also  form  new  buds  on  the  sides  and  at  the  ex- 
tremities of  their  branches.  These  buds  continue  to 
enlarge  through  the  autumn,  and  in  part  through  the 
winter ;  so  as  to  be  ready,  on  the  return  of  springs  tO 
shoot  forth,  and  supply  Uie  place  of  those  that  annu* 
ally  decay.  Sono  buds  chiefly  produce  wood ;  others, 
leaves ;  others,  flowers  ;  und  others  both  leaves  and 
flowers ;  and  this  variety  of  production  may  be  so 
modified  by  culture  as  to  enable  us  often  to  substi- 
tute one  spedcB  of  bud  for  another.  The  wood  and 
leaf  buds  ana  the  result  of  vigorous  growth,  and  aiw 
primarily  of  the  same  structure.  As  the  plant  ap- 
proaches to  maturity,  or  when  the  vigour  of  its  growth 
abates,  tlicn  flower  buds  augment  in  number. 

Buds  Dalurally  remain  studied  to  the  parent  tree, 
tod  there  execute  iheireDotted  functions :  but  they 
nay  also  be  aaade  to  grow  aa  individuals,  or  be  trans- 
ferred, in  various  modes,  to  mother  stock,  and  per* 
form  the  same  functions  on  it,  as  on  tlieir  proper  pa- 
rent. Though  supplied  then  with  sop  from  a  differ- 
ent tree,  they  retain  the  power  of  i  lfecting  in  that 
fluid  tiic  saine  changes,  and  forming  with  it  tliesame 
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Vq^fMbk  product!  M  tb«j  would  btw  produosd  on  ib«ir  na< 
r*)  j>  >^Yy-(iveMoclt.  Tlwbiidof  th«  tree,  thererore,  like  the 

-/^^  embryo  of  the  seed,  mmt  be  held  lo  potaeM  iodtvU 
duality  of  character,  and  to  be  capable  of  producing 
ne«  individuals  perfectly  i-imilar  to  itself.  To  the 
embrjo  of  the  seed,  however,  to  every  organised 
body^kaiiigncd  certaio  period:*  ot'mlancy,  maturity, 
wd  decftj,  wbich  iDay  be  varied  in  duration  from  ac- 
tfdeDtd  ceoict,  but  en  never,  beyond  oertaiD  liatili^ 
be  changed.  What  is  true  of  the  primary  embryo 
of  the  seed,  Ik  true  also  of  all  the  buds  propagated 
from  it,  n  hi'tlier  they  remain  on  the  parent  ttock, 
or  we  transferred  to  anuilier.  Hence,  when  the  peri> 
cdarrivM  in  which  the  function  of  reproduction  nato- 
nlij  oewea  in  the  buds  of  the  pAreat  tree,  all  the  bode, 
growing  oa  foreign  ■to«k»,  tndieate  the  mow  cbenie* 
ter  of  age>  and  cea^c  to  bi  ar  fruit;  and  for  the  per- 
manent coniinuaiiLc  o!  iLc  -species recourse  must  tl:un 
be  had  to  a  ^eminui  progeny.  Mr  Knight  ban  very 
ngeniously  applied  the»e  principles  to  account  for 
failure  in  bearing  Iruit  which  the  oldest  and  beat 
varieties  of  trees  ia  the  cyder  diatficts  exhibit.  M- 
'  Aough  grafts  firott  theta  treea  Mill  grow  on  fofdga 
•toclu,  yet  they  do  not  now  yield  fruit  &i  furaicrly, 
because  the  trees,  from  which  they  have  been  taken, 
.  hava  ontfivad  tba  frait>4M«ring  period. 

AftT.  It*— /WiMlfm*  qf  Braneiut  IWaf,  and  2Vr> 

drilt. 

lo  its  progRSstve  ^wth,  the  bud,  under  its  vari« 
001  Ibmw,  gives  orioin  to  Branohes,  wiili  tbeir  vari* 
0«M  appendages  of  thoma  and  tendrils ;  of  leaves  and 
f!i  >  I  rt.  Ol  ilie  f-iructure  of  tliese  several  members 
and  or^an«,  an  account  has  been  given  in  §  SOt, 
and  305,  of  our  former  article.  The  functions  of  the 
bnoch  nay  l>e  considered  as  simiiar  to  tiiose  alrea- 
dy  delivered  of  the  tronlt ;  which,  mdeed,  it  so  nearly 
resembles  in  structure  and  growth,  that,  if  cut  olT 
and  planted,  it  readily,  in  many  species,  puis  forth 
.  .  rootlets  und  buds,  and  becomes  a  perfect  tree.  Of 
the  origin  of  branches  from  successive  layers  of  wood, 
asexplainod  by  Ou  Hamel,  adascriplioa  haalika. 
wile  IMan  given  in  §  SOI. 

Hie  Thorae  of  treea  may  be  regarded  generally  as 
abortive  branches,  which  take  on  the  form  they  bear 
chiedy  from  defective  nutrition  ;  and  hence,  as  MaU 
pighi  obnerveii,  they  often  djs<i[ipear  under  liigher 
culture,    bumetime*,  however,  they  derive  tbeir  ori- 

Cfrora  the  degeneration  of  other  orgam^  as  fram 
Stalks  of  leaves  and  flowers:  they  earve  ai  a  de* 
ftnee  to  plants,  and  protect  tbem  fron  the  ravages 
of  animaU. 

The  several  varieties  of fulcra  called  Clampers  and 
Tendrils  have  the  i>ame  eiructuro  iL&  branches;  and 
«mgtnata  souetiines,  like  thorns,  from  abortive  leaves 
and  ilowaif.  Iheir  obvious  lue  is  to  connect  the 
diilerent  part*  of  a  plant  with  on«  another  for 'natual 
support,  or  to  attach  themselves,  for  the  tamo  pur* 
pose,  to  the  tnnilii;,  near  them.  Sometimes  thispur* 
pose  is  ofcfcihied  by  ineatit  of  a  viscous  secretion  which 
thev  yield,  and  which  gluca  dMBl  10  *Mr^frlHlff^rg 
booiae  with  much  force. 

Art.  III.— Funciioiu  of  Leaves. 
The  leaves  spring  from  the  buds  dticfly  of  jraung 


branches,  and  by  tbeir  naaber,  fbmi^  and  coloar,  Vifmiiii 
constitute  the  chief  ovnanent  of  treei.'  If  they  as*  Wijinisy. 
bibit  less  splendour  than  flowers,  they  enjoy  a  longer  "^^^^^ 
existence.    They  furnish  to  animal*  a  Urge  part  of 
tbeir  subsistence,  afford  tliein  »huJe  and  shelter,  and 
spread  everywhere  beneatlt  and  around  us,  that  "  all 
refreshing  green,"  on  which  the  eye,  fatigued  and 
distracted  by  the  glare  of  other  colour^  always  low 
torapose. 

We  have  already  discoursed  Urgely  of  the  func- 
tions of  the  leaves  as  organs  of  respiruiion  and  of 
transpiration.  Betides  thi^  trarspirmg  puwir,  the 
leaves  exerci^  al»o  an  absorbent  function.  From 
the  experiments  of  M.  Bonnet,  it  appears,  that  tho 
leaves  of  many  herbs,  when  laid  upon  water,  afaaoib 
equally  well  by  both  avrfaoast  but  tneaa  of  trees  only  ' 
by  the  under  surface  ;  and  these  fact*  correx]  ond  I 
with  the  obs'-rvationjj  of  Decandolle  and  Hudolptii, 
as  to  the  exi!>lenei'  ot  pores  on  the^  surfaces  ro* 
spectivcly  (§  151).  The  power  ot  the  leaves  to  ab* 
•Ofb  moiacure  from  the  air  was  also  abundantly 

Gwad  in  aaaDV  of  the  eaperiments  of  Halea  and 
Hamel,  and  more  recently  by  those  of  KnigbL 

Th':<  nb^^^ptt1>n  appears  to  be  carried  on  by  the  nii- 
nuie  Viinciiiar  terminations  which  open  at  the  pores 
(§  ~'2);  and  is  perlormed  apparently  by  the  same 
vessels,  which,  at  a  diii'erent  time,  and  under  diferent 
circumstances  of  temperature  and  humidity,  execute 
the  faoGtioo  of  aahalalioo  ({  77).  In  lhaa  ascrib- 
ing to  the  terminations  of  tbe«e  vessels  tfie  double  1 
capacity  of  exhalation  and  ih-iorption,  we  do  no 
more  than  what  is  allowed  by  all  u>  be  perforaied 
by  the  vc&sels  of  tlie  branch  from  which  Uiey  origi- 
oate ;  for,  when  a  branch  has  be«a  separated  from 
trunk,  and  set  to  grow  in  an  iaverted  iwtiTioii^  |la 
functions  of  its  vesseia,  in  relatioii  te  f*^%titm  aai 
absorption,  becooae  inverted  also. 

Beside  the  aqueous  fluids  given  oS  by  leaves, 
others  are  sometimes  afforded,  wbich  seem  to  be  se> 
creted  by  peculiar  organs.  On  the  leaves  of  diAs»i 
eot  plants,  mucilaginous,  saceharini^- reainowf,  or 
tilj  fluida  are  semeiimcs  seeni  er  if  invisible  by  tha 
eye,  they  are  often  sensible  to  taste  and  smell.  la 
some  leaves,  these  secretions  appear  to  proce^ 
from  minute  (glandular  organs,  seated  in  the  cellular 
tissue :  iQ  others,  small  lollicles  in  the  cuticular  tex* 
ture  seem  to  afford  them.  Of  tlie  structure  of  tiieae 
asinute  Ofgana  little  is  koowo^  and  still  lass  t£  ibm 
flsede  la  which  they  execute  their  fonctioM.  Of 
the  influence  of  light  on  the  Fcereti-d  fluids  of  the 
leaf  we  have  already  spoken ;  anil  trno  of  the  mode 
ic  uh:cli  tt  contrtbiLr-.  lo  the  production  of  its 
green  colour.  M.  lionnet  has  likewise  shown  that 
light  exerU  a  great  power  over  the  motion  er  direo- 
tsoa  of  leaver  «f  vhidi  aoaa  ooiioe  -wiU  be  laitMa 

AW.  IV^Jkaefisni  fflUoU, 

So  nearly  docs  the  root  agree  in  structure  with 
the  trunii,  that,  as  Malpighi  observes,  we  may  con* 
sider  ic  as  a  production  of  the  trunk  beneath  thai 
loO.  From  the  principal  root  or  stock  proeeod 
buds  that  give  origin  to  the  primary  raelleM;  and 
these  give  ioer  ramiBcations,  which  arc  the  true 
absocbents  of  the  RMit.  These  fine  atworb«ats  uk« 
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up  the  natricDt  matter  from  the  earth,  and  convey 
it  to  the  root,  from  whence  it  i«  sent  to  tlie  trur.k. 
'where  these  absorbenu  extend,  the  earili  i«  ex- 
bauMedof  ito  nulrieot  maUet,  and  not  in  ibeocigh- 
tKHuhood  of  the  larger  root*.  la  a  aevne  winMr, 
Du  Haroel  foumi  'h  fine  rootlets  to  die,  and  to 
be  abundantly  rtpkict  li  by  others,  when  the" tempe- 
rature became  milder.  Not  only  tlie  root,  but  the 
bnnch  of  a  tre^  readily  produces  rootk-tj^,  if  it  be 
•mjnitatedj  and  set  to  grow  tn  water  or  iu  soil.  Tha 
form  of  the  root  U  aaudi  influenced  by  tbo  Mxturc 
of  cfie  soil.  If  the  soil  be  easily  penetriible,  the  root 
descends  in  the  form  of  n  iung  tap-root ;  but  if  it  be 
bard  and  resisting,  then  ilie  root  remains  shorter, 
Mddividca  into  lateral  branches).  Da  Uamel  remurks 
too.  that  roota  vstend  into  that  portion  of  aoil  whiob  . 
is  richest,  while  the  barrao  furta  are  nearly  deatituia 
of  ttiLTTi;  to  thiit  the  qualities  of  tlic  soil,  as  well 
as  >t8  texture,  exert  the  greatest  itiduL-nce  on  tlieir 
direction  and  growth:  in  regard,  however,  both  to 
COmpoaition  aod  texture,  difiereot  soils  are  best  suit* 
«d  to  diflbrent  kinds  of  roots.  We  bavc  before  re- 
tnnrkcr^,  that  the  elongation  of  roota  and  raodela  ia 
made  by  the  addition  of  new  matter  to  tb«r  e«t»e» 
niities,  not,  as  in  juccuii  nt  branches,  by  the  simple 
exteniion  of  pnrts  already  Ibrmed.  The  diametral 
growth  of  roots  is  effected,  like  that  of  the  trunk, 
by  tbe  foraiattoa  of  ne«r  laym  bcdreeo  tbe  b«rk  and 


Akt.  y^^Fknelion  JImmt. 

Flowers  may  be  regarJeJ  not  only  as  the  Inst,  but 
the  most  elaborated  organs  ot  the  vegecabic  sys- 
tem.  Whether  we  contemplate  the  beauty  of  their 
formt,  tbe  apltnidoar  of  tbev  eobnini,  or  the  deUciona 
fragrance  tbey  everywhere  breatbe  around  oat  or 
whether,  with  a  physiological  eye,  \vc  survey  the 
delicacy  of  their  structure,  and  investigate  the  pecu- 
liar fu[ictions  tliey  perform,  we  cannot  but  feel  the 
greatest  admiration  of  tbe  skill  with  wliich,  in  a  com- 
pass io  anall,  and  by  ■Mini  apparently  so  simple^ 
auch  a  series  of  actions,  terminating  io  results  so 
varied  and  important,  can  at  once  be  combined  aod 
regulated. 

The  flower  is  attached  to  the  plant  that  bears  it 
by  Um  peduncle,  on  the  extremity  of  which  placed 
tbe  eup  or  calix,  wbicb,  in  its  torn,  aupporu  tha 
Mrolhh  and  the  organa  of  reproduetioB.  OF  Acie 

Ql]ganb,  til'  mn'i^  ]'".rts  consist  of  one  or  more  stamens, 
fixtned  by  tiie  iUaiucnt.  bearing  on  its  top  the  anther, 
which  contsitis  the  fecundating  particles,  nuincd 
poUeo*  The  female  organs  consist  of  one  or  more 
pittOiy  the  Btyle  of  which  bears  on  its  top  the  stigma, 
aod  terminates  below  io  tbe  ovary,  that  contains  the 
rudiments  of  the  seeds.  For  an  account  of  the  struc- 
ture of  thoi*  atmnl  parta,  aae  |  366  of  onr  focaocr 
article. 

▼aiioM  w  tie  the  forms,  odmura,  and  functions  of 
As  wvacal  parts  of  tbe  flioir«r>  yet^  faigtnictuw«  tbay 
««  ao  akaOar,  that,  under  acbange  of  dreiiinatiiMe% 
almost  any  one  part  or  organ  can  be  made  to  assume 
the  character  oi^  any  other.  Thus,  not  only  are  the 
petals  of  the  corolla,  or  the  «iamena  and  pistils,  somiy 
timet  abortive  t  but*  at  other  times,  the  staacoa  be* 
wniB  aiaipla  ilamants  or  petals,  or  the  petab  talsB 


the  ibrm  of  sUmens.  Sometimes,  again,  the  style  of  V* 
the  pistil  chancres  into  a  peUl :  in  other  instances, 
the  petal  becomes  a  floral  ieuf,  or  the  calix  is  changed 
into  reaJ  leaves,  lu  Itlte  manner,  too,  as  leaves,  or 
tbeir  petioles,  are  sometimes  transformed  into  clasp- 
era  MM  tandrila,  ao  tbe  wMlaDGiea  and  pciohi  of  the 
floawr  now  and  Aea  wmbit  aimllar  transfomatfona. 
Nor  are  these  trankformations  confined  to  the  IciV.v!< 
and  tlowers;  they  extend  to  the  more  «olid  and  per- 
maneiit  members  of  the  plant.  Thorns,  we  before 
remarked,  were  but  abortive  braocht^:  and  aa  * 
branch,  by  aurrounding  it  with  earth,  nay  lie  made 
to  throw  out  rootlets  instead  of  buds,  st)  a  rnot,  when 
brought  into  light  and  air,  will,  on  the  c  unr  iry,  put 
forth  buds.  Even  an  entire  trt  e  n>av  hf  inverted!, 
and  the  rooa  and  branches,  by  being  placed  in  cir- 
eunwlaBcaa  respectively  oppoaite  to  their  nature, 
may  be  made  gradually  to  aManc  etch  other's  ch» 
racter,  and  execute  each  others  fhncliont.  Theae 
(acts  demotistrutr  a  great  uniformity  of  structure  in 
ail  partii  uf  vtgctublcs,  aud  ihow  wah  what  facility 
modifications  of  form  and  of  function  are  inducet^ 
by  varyioe  the  application  of  those  external  agenta 
aod  oonditiOna,  conoeroed  In  Ae  developement  of 
vegetable  organization. 

1.  Colours  of  Flowers. — The  colours  of  floivtrs  nre 
not  less  diversified  than  their  form^.  Thty  present 
every  variety  of  tint  aod  every  shade  of  intermixture  ; 
•od  not  wnftequently  the  aame  flower,  at  different 
timea,  or  even  at  the  aaae  Ibne,  exhibits  great  dive^ 
aity  of  colour.  Grew  remarked  that  no  flower  haa 
its  proper  colour  in  tlie  bud  ;  that  many  of  them  are 
then  pale  or  wtiile ;  and  that  the  full  and  proper  co- 
lour IS  formed  only  when  they  expand.  Even  after 
Aeir  expansion,  the  colour  of  aome  flowers,  as  that 
of  the  roee,  may  be  made  to  disappear  by  secluding 
it  from  light,  as  Sir  Mumphry  Davy  remarkt-d  ;  ana 
the  (lower  of  honeysuckle,  which  continues  white 
while  the  light  is  excluded,  acquires  its  red  hue  on 
exposure  to  light  and  air.  In  what  manner,  then,  do 
Ugbt  and  air  contribute  to  the  coloration  of  flowers  1 

It  has  been  long  known  Aat  Ujc  colourlesa  infll- 
sions  obtained  from  flowers  are  variously  affected  by 
chemical  re-u;^ent«.  f/rew,  Becker,  (icolFroy,  Lewi^ 
aod  Delaval,  extracted  from  various  Aou  cr»,  bulh  by 
water  and  alcohol,  a  colourable  matter,  which,  on 
Ae  addition  of  an  acid,  became  red ;  and  then  by  aa 
alkali  waa  oiade  to  paaa  into  violet,  blue,  or  green. 
Thri  chn;i;'es  of  colour  thus  produced  in  the  iofu- 
iiioijt,  i)i  tlowcrs  were  also  exhibited  by  the  petals 
themselves,  when  itnnu  r^ed  in  acid  and  alkaline  li- 
quors (  to  that  the  existence  of  a  coiourabie  matter 
in  llow«ri»  capable  of  exhibiting  a  great  diversity  of 
tint,  according  as  acid  or  alkaline  matter  is  made  to 
predominate,  cannot  be  doubted ;  and  in  this  respect 
the  facts  which  regard  the  coloration  of  flowers 
coin^de  with  what  has  been  delivered  concerning 
Ae  colours  of  leaves.  Many  leaves,  indeed,  poiitcss 
BBturally  a  red  tia^  otbeia  yield  to  water  difierent 
Aades  of  yellow  and  red  ;  and  in  autumn,  almoet  all 
leaves  commonly  exhibit  some  variety  or  cnnibina- 
ticm  of  those  colours ;  so  thut,  as  Grew  ob»erves, 
"  the  colours  of  most  flowers  are  begun  in  tbe  leaves, 
only  green  being  thereio  tbe  predominant  colour,  aa 
ft  van  aprMid  Ofw  AMD,  ««tieMla  iH  Ae  imi." 
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VigtttUc  In  leave*  which  yield  0x3^  gw  in  iiiBihiiM,  m 
innsMogf'  bm  wen  that  iliuiliAe  matter  it  rendered  pradoni* 

'  ^  I  mnt  by  tliL-  dLComposiiion  of  the  carbonic  acid  pre- 
yioufly  combined  with  it ;  but  the  unitett  experience 
of  Priestley,  Scheele,  Ingi-nliou-./.,  and  Dl-  Sauj-surc, 
goes  to  prove  that  dowers  never,  under  any  ctrcum* 
itineea,  aflbrd  oxygen  gas  by  the  agency  of  Hght> 
In  flowers,  ther<?rorc,  no  carbonic  add  it  decompM- 
ed.  Consequently,  no  predomlnanee  of  alkali  can  be 
looked  tor;  aiul,  tlicfelbre,  althougli  fl<iwer"  coiitnin 
juices  which  an*  readily  rendered  green  by  aikalit,  yet 
ID  them  no  green  colour  Is  produced. 

Although  floveiai  which  bloonn  in  the  shade*  tfO 
pater  than  thoae  which  grow  in  light,  yet,  saya  Da 
Hamcl,  as  their  tlifTi  rent  parts  are  commonly  rolniir- 
ed  in  the  interior  ot  the  bud,  light  is  not»o  necessary 
to  their  coloration  as  to  that  oi'  leaves.    From  an  cx« 
perinentof  M.  Senebierj  it  would  seem  that,  in  tome 
llowera,  wV  contributca  Co  the  production  of  lh«r 
colours ;  Tor  he  found  that  the  petols  of  the  rose, 
which  hud  b«'i'n  whitened  by  digestion,  in  alcohol, 
lecovurcd  thuir  rud  hue  wlii'ii  c«>iiliiud  in  vc*si1k  of 
common  air,  but  not  in  ihoi«e  of  azotic  ga«.  Now, 
experience  showii,  that  flowers,  both  in  aunslii'  e  ;ind 
in  abade,  unironniy  convert  the  wygn  gaa  of  the 
air  into  carbonic  acid :  end  tf  thie  ecid  get  waa  re- 
taincd  in  the  vessel,  it  is  probable  that  it  contribut- 
ed to  restore  the  red  colour  of  the  petals,  which  re- 
atorjition  did  not  take  place  in  azotic  gas,  because 
•  no  carbonic  acid  waa  then '  formed.    Perhapa,  io  the 
ordinary  circttOMtaoce*  of  growth,  ieaa  alkali  ii  car* 
.    rii  il  inio  t!ic  flo-.vcr  than  the  It  af,  nnd,  tlurc'bro,  the 
acid,  tiiul  i-iiCer«i  witii  ihu  ^ap,  wiil  more  readily  eoii> 
tribute  to  its  coloration  ;  for  as  none  of  it  is  cUcom- 
potcd  by  light,  it  must  be  cnn«idcrcd  to  abound  in 
the  juicea  of  the  flower.    Hence,  while  in  leaves, 
the  green  colour  proceeds  directly  from  the  predo- 
minance of  alkali,  occasioned,  as  we  suppose,  by  the 
dccompo>nian  of  their  Ciirbonic  acid;  in  flowtTF, 
where  no  tiuch  decomposition  occurs,  the  retained 
add  acts  either  in  destroying  coteWi  as  in  etiolated 
plaata*  or  esisu  variooaly  in  cxeea,  and  gtvea  riae 
to  thoee  aereral  grade*  oFeofetir,  from  whileneaa  op 
to  perfect  redne&°,  which  rl  tV,  r.  nt  flowers  exhibit. 
How  far  light  may  act  in  moditying  ilw  cocupuaition 
of  those  juices,  00  which  the  colours  of  flowers  seem 
to  depend^  bu  mn  b«en  sufficiently  ascerttioed. 

It  la,  however,  probable  that  the  chenical  eondl* 
tion  of  these  juiteii  thcrosclve*,  or  the  texturct  by 
or  through  wliicli  tJieir  colours  are  reflected  or  trans- 
mitted, arc  modified  by  variations  of  structure  in  the 
organs,  which  altogetiier  e>capc  detection,  and  be- 
come known  only  in  their  ( fccu.  Du  HmboI  con- 
aidered  many  varietiea  of  colour  in  the  Aowerto  ariae 
from  the  intermixture  of  different  apeeiea  and  varie- 
ties of  plants,  at  the  period  of  fecundation.  Poppies 
and  primroses,  which  grow  wild  in  our  Helds,  are  re- 
spectively red  and  yellow ;  but  the  same  plants,  tran»- 
ferred  to  oar  gardena,  fumiah  a  prodi^ioua  number 
of  varietiea.  If  the  wild  variety  of  primrote  be  re- 
moved  from  its  naturnl  place,  and  set  to  grow  among 
cultivated  varieties  Ol  tl.e  same  kind  which  possess 
•diflerent  colours,  the  scecl'^  of)tained  will  produce 
many  ydlow  fiowera,  becauae  the  parent  plant  will 
have  been  fteundated  by  aom*  of  iti  ««a  MaoMnat 


but  it  will  dao  aSbrd  other  varietinb  baea«B  mm  b 
of  the  aeeda  will  have  been  prodooed  by  (eeanditiial^ 

of  nci;,'hbouring  plants.  Many  of  the  fine  vjrijlio^^ 
of  Howers  which  l  lorista  procure  by  iiieari«  oi^etdi, 
gecra  to  be  tim.s  obtained.  They,  iiiiiee«!,  attril>utg 
tbeiu  to  some  particular  infusion  with  which  tk|| 
have  watered  their  seed.i,  or  to  aoroc  cdotoiag  inil> 
ter  they  have  mixed  with  their  soil :  or  even  to  uoe 
diflcn-ntly  coloured  bodie»  they  have  presented  to 
their  plants,  or  to  ft  singular  jjood  fortune  pecujjr 
to  tlieutstlvt;s.  "  t  have  tried  without  iiKccfl,"M;i 
Du  Hamel.  "  these  infusiootaod  tbcie  adttaNUfco* 
bura ;  and  1  deem  it  oaiMceaaaiy  to  reiart  la  a> 
perimeot  to  dcwtroy  the  two  odier  mean*."  ladia 
ultimate  production  of  colour,  modihcatioos  may  il- 
»o  proceed  not  outy  irom  the  texture  of  the  parti, 
but  the  conflguration  of  their  external  surfsce,u 
exemplified  io  the  priaaatic  tinta  of  "  Bother  d 
pearl,  which,  accoramg  to  the  beaotifU  obitm 
tions  of  Dr  BrenRtor,  owe  their  eXiatCOOetOlhaM^ 
figuration  of  the  mrliiee  alone. 

Odour  nf  Flimrrs. — Next  to  colour,  the  pro- 
perty in  flowers  that  most  strikes  our  texaa  a 
their  odour.    Other  parts  of  planu,  indeed,  pob 
aeaa  odour;  hot  the  finer  and  more  dilfujible  fn- 
granee  that  cmanatee  from  them  procecdi  cos- 
inoniy  from  the  flower.     Of  the  peculiar  orksn- 
ia  tlowers  which  form  and  emit  odoroui  pv- 
tides  but  little  is  knowo.    Thd^  ordbary  Mst  i 
probably  in  the  eoroUa,  aincs  many  flowen,  vbM 
are  wholly  destitute  of  sexual  organs,  emit  their  p^ 
ciiliar  odoiir.'r.    Of  the  nature  of  the  odoroiu  milie 
all  we  at  present  know  is,  that  it  is  inflaront^ 
and  this  f»ro[)erIy,  M-  De  Saussurc  considers  U* 
{Msnd  rather  on  the  presence  of  an  essential  j 
on  any  variety  of  hydrogen  gaa.   That  light  11  i* 
especially  concerned  in  its  production  scesu 
bable  from  the  fact,  already  atatird,  that  the  iM< 
putij^ent  odours  cease  to  be  formed  in  planis  vhiA 
are  kept  secluded  from  light;  but  are  ^peeJii)]^^ 
duced  in  them  when  restored  to  its  presencf' 
climates,  too,  and  aitnationa  where  the  laa  oa^ 
the  greateat  inflttenee,  plaata  peaaess  the  ni«t(x>l^* 
ed  odours  and  the  most  active  inll.nnniable  Qig^ 
dients:  but  of  the  mode  in  which  the  solsr  «J>  »ct 
in  thus  contributing  to  produce  odour  and  iaftiB**' 
bility  io  planu,  little  ia  at  preaeat  known. 

8.  ftfeoirr  o/'fVliMBm.^Connecled  with  tf»  adotf 
of  plants,  at  least  in  the  modi-  of  its  prodoctioaia 
the  property  thev  pois.ess  of  imparting  seOMtH* 
of  taste.  This  property  is  niore  gener3  Ij 
tributed  through  the  vegetable,  and  Is  of  a  mi^ 
less  fleeting  and  diliuaive  nature  than  that  of  wlouf- 
Tastes  have  been  regarded  cither  as  aiupit  ^ 
compound:  and  of  each  a  great  diversity  <* 
be  found  in  plants.  Tastes  differ  also  iu  quali^" 
degree,  and  duration;  are  more  or  less  6*ei  • 
diffusible:  and,  in  some  inUanen,  affect  nrK'^^J 
the  diifereot  pairtt  of  the  oigan  which  receive  ^ 
hnpfeanoB.  Of  all  these,  and  acme  other  vanri* 
e  xamples  are  given  by  Grew,  Uiken  from  the  M*** 
of  the  juices  found  in  the  wood,  bark,  and  ri>ot;  of* 
the  leaves,  flowers,  and  fruiu  of  various  plaiu.< 

In  generd,  however,  the  roota*  and  all  those  f*^ 
dMl  an  HdM  Anm.Ught,  haw  n  iMtai  "'"^ 
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Vegetable' Icm  inteoTC  than  others :  and,  u  we  befiiM  wnark- 
phyiifltogy.     plants,  possening  naturally  a  hot  or  bitter  tmle, 

become  mile!,  or  even  siveet,  bv  the  cxclusimi  of 
li|»lit,  and  rtviumt'  ag:iin  tlicir  [luugent  ami  acrid 
qualitii's  if  brought  into  day.  Light,  therefore,  ex- 
erts a  direct  actioa  ia  tlie  foroMttoa  of  the  Mvours 
M  well  as  of  tfc9  «do«ii  «iid  coloun  of  planii.  Hie 
odour  ami  aavaar  ara  camnoBly  mora  coneeatiMed 
in  aooie  pai^  tlian  in  otben :  and  when  fanned  tn 
the  leaves,  ihey  arc  frequently  mixed  with  the  "  pro- 
per juices,"  and  roorc  or  less  |>ervade  every  patt  ol' 
the  plant.  Aliiiough.  tlierctbrf,  the  aclion  ol'  li^'ht, 
in  the  production  of  colour,  odour,  and  savour,  be, 
io  the  nrtt  instance,  local,  or  contioed  to  those  plants 
and  parts  of  plaata»  axpoied  directly  to  it*  influence, 
yet  these  properties  may  ailerwarda  be  dtfluted,  by 
llio  motions  of  the  fluids,  through  all  parts  of  ilm  ve- 
getable, itiduding  even  tliosc  burieil  l)ei:eatli  the 
soil,  and  thereby  proteclcd  froni  the  action  of  lifc;lit. 
From  the  whole  it  appears  probable,  tiiat  all  the  ef- 
Aeta,  aunultancously  produced  in  planu  by  tiia  di- 
net  agency  of  light,  are,  in  poaitiont  Jocal  j  in  ope* 
ration,  chemieat;  and  In  natarft  entirely  dittinet 
from  that  series  of  actions  .'iccompli*Iied  by  the  air, 
and  which  contribui^*  tu  ihtir  evolution,  nutrition, 
and  growth. 

4.  FecuudMioH  qf  Fiomrte-^Alibough  in  appear- 
ance the  Jlower  diKen  io  mucli  from  the  leaf,  y««,  in 
atrncture,  it  is  very  similar ;  and^  for  the  due  per- 
.  fbrmance  of  its  proper  functiont,  not  only  requires 
the  presence  of  the  same  ntrcius,  but  act!>  in  the 
same  manner  upon  them,  i  he  necessity  of  air  to 
the  growth  of  plants,  and  the  conversion  of  its  pure 
pan  into  carbonic  acid  bj  tb«  teatres,  in  eveiy  vtitge 
of  that  growth,  ha^  been  almady  noticed ;  and 
Priestley,  Scheele,  and  Ingcnhou-z,  sliowed  that 
flowers,  in  like  manner,  require  air,  and  convert  Us 
oxygen  iiUo  curbonic  ucid.  M.  J)c  Saussure  has 
since  ascertained  that  tluwerg  do  not  develope  in 
•toHMpbares  dtstitute  of  oxygen  gaai  Ihat*  ill  pro* 
portion  to  their  balki  they  eoiuuna  more  osygm 
than  leaves  t  and  that  the  oxj^en  that  disappears  ia 
replaced  by  an  equal  volume  of  curbonic  ncid  gas ; 
so  thut  lirtit!  or  nn  variutioti  of  bulk  occurs  in  the 
air  employe  I.  l"i)like  leaves,  however,  flowers  do 
not  produce  oxygen  gas  in  sunshine.  Under  such 
Ml  nereaae  of  temperature,  they  consume  even 
More  oiqrgeo  than  before :  but  no  trace  of  tlie  pro- 
dnctfon,  either  of  hydrogen  or  aaote,  ia  diloaverable 
Id  the  atinoaphcra  id  which  flowata  have  boon  niada 

to  grow. 

Connected  immediately  with  the  ^reat  congurap- 
tton  of  oxygen  by  flowers  is  the  high  temperature, 
sriiich  some  of  them  manifest  at  the  period  of  fecun- 
dation. MM.  Lamarck  and  Senebicr  observed  the 
flower  of  Arum  cordifoHum  to  impart  the  sensation 
of  heat  to  the  touch;  aud  to  possess,  a  little  after 
mid  day,  a  temperature  12"  higher  than  that  of  the 
surrounding  atmosphere>  In  the  Isle  of  Madagascar, 
M.  Hubert  found  tbo  aaaae  plant  to  raiae  the  ther- 
nometer  stilt  higher;  Chat  Iho  mole  porta  of  the 
flower  possessed,  in  this  respect,  greater  power  than 
the  Itmfie,  so  that  twelve  stamens,  placed  round 
the  bulb  of  a  thermooictcr,  raised  it,  at  the  ui  i^jcnt 
of  bursting,  from  70°  to  121°;  that  tilis  power  resid- 
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od  in  the  ext«iqr  aurbce,  not  within  the  nibstanee  VcgMabte 
of  the  organa ;  and,  lastly,  that  air  was  necessary  to  PhnWw- 

this  elevation  of  temperature,  and  -v  r  r  iT^idly  de-  *^  '  "  " 
pruved  in  t/ie  process.  In  coiifiris,.a.i.a  of  ilu-hu 
liicti,  M.  l)c  San.ssiirc  hus  siiicc  tound  that  double 
or  imperfect  tiowers  consume  le»8  oxygen  than 
those  which  are  simple  and  perfect ;  that  the  greatest 
portion  of  this  gaa  is  consumed  at  the  period  of  fe- 
oundation ;  and  that  the  stamens,  adhering  by  their 
base  to  the  recepLacIe,  rnTit  i-ijed  more  tli:in  other 
part£.  He  (arthtr  ascertamed  that  the  temperature 
of  many  flowers  rises  in  proptirtion  to  the  ([uantity  of 
oxygen  consumed  ;  and,  to  the  rapid  ctmibiuatlon  of 
oxygen  gas  with  the  carbon  of  the  flower,  he  M- 
criilios,  with  M.  Sancbier,  the  gntt  rise  of  tempe* 
ratnre  that  occurs,  in  certain  flowei«,  at  the  period 
of  fecuodritiun. 

This  necessity  of  air  to  liiedeveloptment  of  flowers, 
taken  in  conneetiun  with  the  chemical  changes  it 
Budcrx,  and  the  litgh  temperature  thence  arising  at 
tile  period  uf  fecundation,  points  to  some  peculfav 
action  which  it  exerts  io  the  ezatciae  of  the  gene- 
rative function.  Not  long  after  the  true  nature  and 
use  of  the  fiexual  organs  had  been  made  known  by 
Grew,  Dr  lilair,  in  a  learned  essay  on  tlie  Generation 
o//'/aA<<,maintaincd,  that,  while  the  greater  part  of  the 
ascending  sap  passed  on  to  the  leaf,  a  portion  was  also 
carried  to  the  petola  of  the  flower,  and,  in  its  coarse 
through  them,  underwent  that  change  and  elabora- 
tion which  fitted  it  for  forming  the  pollen,  and  ren- 
derinm'  that  matter  the  proper  mciiis  of  I'ecimdation. 
A  similar  opinion  of  ihu  u»e  uf  the  coroila  was  held 
by  Du  llamel.  The  petals,  says  he,  arc  organs  ne- 
cessary to  fructiflcation.  Tb«^  not  «nlv  protect  the 
stameni  and  pistib,  but  peifoiui  the  olnoe  of  leiivei, 
in  acting  on  the  fluids  of  the  sexual  organs,  and  per- 
haps effect  in  them  some  important  preparation.  Dr 
Darwin,  too,  considered  the  petals  to  act,  hy  the 
agncy  of  the  air,  in  elaborating  the  juices  destined 
Io  IMNMab  and  develope  the  sexual  organs.  These 
viewa  aarign  to  4he  Icaa  important  parta  of  the 
flower  fimciioaa  easential  to  the  perfection  of  the 
whole,  and  corresponding  in  naturi>  with  those  exe- 
cuted by  the  leaves,  only  tiial  "  Nature,"  as  Grew 
observes,  "  hath  lapped  up  the  virtue  in  leaves  aa  in 
brown  paper,  but  in  the  flowers  as  in  leaf-gold." 

When  the  organs  of  repro<luctton  have  attained 
their  perfect  state,  and  a  suitable  cooditMNi  of  the 
•taaosphcre  prevails,  the  proceaa  of  fecundation  bao* 
OOttplished  by  various  modes  io  dilTerent  plants.  By 
the  agency  of  the  solar  rays,  aided  probably  by  that 
higli  temperature  which,  at  this  peril  d,  they  derive 
Irum  the  decomposition  oi  the  air,  the  anthers  burst 
and  discharge  the  pollen  in  the  form  of  a  flnc  dust. 
This  dlllttia  some  instances,  falls  directly  on  the 
stigma  of  the  pistil,  previously  preparet),  by  the  se- 
cretion of  a  vi'-t  (1  matter  on  its  surl.ice.  Id  receive 
and  detain  it.  in  other  ia&tdnc«#,  the  poUcu  is  con- 
veyed to  the  stigma  by  intecu,  or  by  the  wind :  and 
in  otheia,  its  conveyance  is  accomplished  in  difllcreot 
Moifea.,  When  the  pollen  has  been  shed,  the  sta- 
mens and  petals  soon  begin  to  fade  and  fall;  the  fila- 
ment of  the  pistil  likewise  fades ;  but  the  ovary  at 
its  base  augments  in  size,  nnd  the  pulpy  f^lobules,  or 
vesicles,  previously  ibrmed  wilhui  it,  ^nlarge^  and  as- 
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sumc  fp-adoally  the  form  and  character  of  the  perfect 
fruit  or  seed.  For  an  account  of  the  succewive  ap« 
pearance»  t  xlilbiu'il  in  ilio  t^irniuuon  of  lh«  ae«d,  a> 
ob»erved  by  Mjlpigln  and  Grew,  we  muat  refer  to 
§  383,  US  i,  &c.  of  our  former  article. 

The  poUeo,  which  oc«aaioM  these  esUnordimnr 
ditn^  in  the  ovarin  midet,  is  compoMd  of  hmhI 
particks  wliicli  possess  a  ditferent  colour,  siac,  and 
tigure,  in  dillliLiit  jilanu.  The«e  particles  are  or- 
ganized, and,  w'litn  ohservtil  in  a  bright  sunshine 
with  a  microscope,  may,  in  tome  plaobt,  be  eeeo  to 
burst :  and  then  a  liquor  like  saliva  e»cape«,  in  which, 
Mfs  Dtt  Uaoid,  aaaU  particles  are  obacuiely  viailkleb 
Or  the  chemical  natofs  c^the  pollen  liuie  farther  is 
known,  than  ilmi  it  yield*  a  pi'cutiar  matter,  called 
poUenin,  wliicli  i»  ilfscribed  a«  being  ot  a  yellow  co- 
lour, without  taste  or  gmell,  insoluble  in  water  ;md 
alcohol,  but  highly  indammabie,  and  yielding,  by  dis- 
tillatiMi,  a  good  deal  of  aninaBia,  which  approxi- 
mates it.  in  composition,  to  aniaal  Matter;  but  tbil 
knowledge  gives  us  no  insight  into  the  nature  of  its 
peculiar  action. 

It  is  abo  difficult  to  determine  whether  the  pollen, 
■Aer  being  received  on  the  stigma,  is  conveyed  «o 
as  to  act  directly  on  the  ovarian  vesicles,  or  whe- 
ther it  eicites  in  them  its  specific  action,  without 
bcinc  brought  into  actual  contact.  In  many  plantSi 
indeed,  ihc  number  of  pistils  corresponds  with  the 
number  lit"  ^.eids  produced;  but  in  other  plants, 
many  setnls  me  produced,  where  there  iii  only  oae 
pMI.    \Vhntever  be  tlie  t'orin  of  the  pistil,  its  open* 

iDgr  sajs  Du  Uaioel,  is  ofteo  coniioued  to  its  hase* 
or  even  into  the  ovary :  in  other  iostanoes  a||;am, 

this  opcniiiL,'  i;*  not  viglblc.  In  the  open  pisiit*.  a 
fajciculus  ui'  vessels  cxtend<  probably  from  each  di- 
vision ot'  the  stijjma,  to  each  cell  of  the  ov»ir\  I:i 
the  apple  and  pear,  whose  fruits  contain  live  cells, 
and  in  which  there  ire  as  many  pistils  terminated 
by  tbeir  proper  atigoMta,  each  s^le,  if  disMCtei^  is 
seen  to  divide  into  two  below,  so  that  a  portion  b 
continued  to  each  seed:  and  in  like  manner,  lie 
continues,  a  single  style,  after  entermg  iJie  ovary, 
may  divitle  into  as  miiny  parts  as  there  are  cells  lor 
seeds.  But  whether  the  pollen  act  directly  or  indi- 
rectly on  the  ovarian  veeide,  there  is  little  doubt 
Irat  its  infliiencc  is  necenanr  to  the  periieetaoa  of  the 
seed;  for  though,  as  Ray  observed,  aooe  fruits  may 
be  produced  without  the  concurrence  of  the  male 
parts  of  the  plant,  just  as  »ome  birds  will  produce 
eggs  without  the  concurrence  of  the  cock,  yet  such 
fmils,  like  such  tffflt  ***  altogether  barren  and  un- 
productive. 

To  the  ioptenatioB  of  oae  species  of  flower  by 
another  of  a  Moored  nature,  through  the  agency  of 
winds  and  insects,  Du  Hamel  a.scribed  roost  of  the 
varieties  of  fruits  denominated  ncM*.  In  some  fruits, 
the  species,  in  the  hybrid  productieoi  are  kept  so 
distinct  that  we  are  able  to  distii^iiUili  eae  part 
Ihnt  another,  with  which  It  bad  been  assoelated  at 

the  period  of  fccimdatinn.  Thus,  there  is  a  species 
of  Orange,  which,  on  tlic  t^arae  tree,  says  he,  produces 
"des  bigarades,  des  citrons,  and  dcs  baloilti-i  -,_  | m  s, 
on  m^nne  rasseo^lis  par  quarticrs  dans  le  inunic 
flnriL**    Id  tike  UUUner,  a  certain  species  of  vine 

pradueea,  eo  Oe  sane  sboot,  buoohee  both  «f  fed 


and  white  varieties ;  or  on  the  sHSS  boDclk  both  red  Jf*^ 
and  white  grapes  ;  or  bunches  on  which  the  grapes  Wijiiilni.| 
are  red  and  white  by  halves,  or  even  by  quarters. ~ 
These  diversities  in  fruits  he  attributed  to  tiie  im- 
pregnatioo  of  one  species  by  the  pollen  of  another ; 
and  to  a  similar  caoae,  aa  we  before  stated,  he  as« 
eribcd  many  of  these  divenhiee  b  tbe  coloai*  ef 
flowen:,  where  diflerent  varieties  grow  and  blossom 
touether.  Otiiers  have  made  many  direct  experiments 
on  the  reproductive  function  in  plants  by  crotiin^ 
different  species  with  each  other  ;  and,  by  a  judici- 
ous extension  ef  ttic  same  methods,  Mr  Koight  baa 
been  able  to  pieaeuk  ua  with  several  new  aad  in- 
piwved  varieties  both  ef  seeds  and  fruits. 

The  period  that  intervenes  bitween  I'ecundation 
and  that  in  whidi  the  ripening  of  the  fruit  or  seed  is 
completed,  varies  in  different  plants,  andevftt  in  the 
saoMi  pleat,  is  much  modilied  bf  cliasate«  asaaeut  Iw 
bit,  *c.  Whatever,  to  a  ccttMi  exteut,  damnkiriiaa 
the  vigour  of  vc^etntiop,  favours  the  production  aad 
accelerates  the  maturiition  of  the  fruit.  So  long  as 
trees  continue  to  shoot  and  abound  in  sap,  says  Do 
Hamel,  tbeir  fruits  do  not  arrive  at  maturity.  Bv 
Strippiog  them  of  their  leaves,  we  hasten  this  period 
OOt  so  much,  however,  by  exposing  the  fruit  to  tbe 
sun,  us  by  weakenhag  the  flow  of  the  sap.  But  if 
the  tree  be  stripped  belore  tlic  fruit  luu  reached 
its  proper  size,  both  its  size  and  quality  are  bad. 
As  the  powers  of  vegetation  decline,  the  fruit  ad- 
vances towards  maturity ;  and  then  eaposufe  to  tbe 
atw,  by  promoting  transpiratioB  and  eoneeBttatiag 
the  juices  nf  the  fruit,  hastens  the  ripening  proceas. 
At  an  earlier  period,  however,  the  same  decree  of 
exposure,  by  exciting  too  j;rcat  transpiration,  might 
cause  the  fniit  to  languish  aud  wither.  When  fruits 
are  enclosed  in  bags  to  protect  them  from  wasps, 
trao^iiatioii  is  chedted, aiid  tbe  fruit  enlaifes:  btt 
lias  not  so  good  a  llavmr  as  vmui*  The  prieent 
taste  for  what  arc  called  "  fine  fruits,'*  seems  drrect> 
ed  chiefly  to  size,  ami  i.s  content  to  resign  the  nch 
and  racy  flavour,  found  only  in  fruits  of  u  moderate 
bulk,  for  the  pampered  and  bloated  produce  of  a  too 
luxuriant  vegetation. 

M.  Ingenhoum  formerly  maintained  that  fleshy 
fruits,  whether  ripe  or  anripe,  and  whether  growing 
in  sunsliine  or  in  shade,  always  vitiated  the  air  io 
which  they  were  contined :  aad  in  a  late  Alemmr  on 
the  Maturation  of  FruiU,  M.  Berard  has  adopted  tbe 
same  opioioa,  and  maiolauied,  that  green  Iratts  do 
not  deeompese  carbonic  add  and  disengage  oaygeD 
gas  in  sunshine,  but  that,  through  every  period  of 
their  growth,  they  uniformly  convert  the  oxygen  of 
the  air  into  carbonic  acid  gas.  To  tf  i  -  Memoir,  M. 
De  29aus«ure,  who  had  formerly  combated  the  opiotoo 
of  Ingenhousx,  has  replied  by  new  expen'menu ;  and 
has  satisfactorily  proved^  that  although,  durisig  tbe 
night,  green  fintits  convert  the  oxygen  ga^  of  the  air 

into  carbonic  aci'?  l':!^,  TCt  tliat,  ^slim  cxiM-irr':!  to 
sunshine,  they  aguus  rtcunverl  ihn  t-atLoun:  acitl  iftU) 
oxypen  gas ;  so  that,  if  they  be  placed  alternately  in 
sunshine  and  in  obscurity,  for  two  entire  days,  the 
air  of  the  vessel  undergoes  successive  changes  which 
naaslj  cmnterbahneeeach  otba-«  and  at  tus  doaaaf 
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VtgttibW  the  experiment  no  other  degree  of  cliango  exists  m 
Plijiioiagf.  ^ji^Q  be  attributed  to  errori  of  observation. 
'Hence  it  is  inferred,  tba^  both  in  thetbade  and  in 
B,  gntta  fruita  act  upoa  die  air  like  green 
but  tMi  aetiMi  {*  carried  on  to'e  niwller  ex- 

tapt,  and  dimiiiislies  as  thfy  n,",  -  aeh  maturity. 

As    thus  tlie  air,  under  tiiiui.ar  circumstancea, 
auifers  the  same  clianges  from  j;reen  truits  as  from 
leaves,  it  may  be  presumed  that  the  iruii  owes  its 
coteur  to  die  nme  action  of  light  upon  it. 

1^  accme  eiwi  to  aet  in  the  pndactioe  of  the  other 
QUI*  which  frnite  esMbtt.  M.  Bonnet  ahut  op,  in 
aises  of  white  tin,  grapes  of  a  blacic  colour,  which 
did  not  then  acquire  their  natural  hue.  I'eam.  Kays 
Du  Hamel,  which  grow  in  the  shade  arc  of  ten  gn  i-n, 
while  others,  expoaed  to  the  sun,  are  beautituUy 
eolouried:  andtheaetaetfaingaaTeobterwed  in  peaches. 
Neither  peaches,  pears,  nor  clierriee,  assume  their 
proper  colours,  if,  at  the  period  of  ripening,  says  M. 
Senebicr,  ihey  are  secluded  from  light;  and  if  a  por- 
tion of  fruit  be  covered  with  tin-loil,  that  part  will 
continue  pale  or  yelloVi  wMe  the  uncovered  portions 
of  the  sane  fruit  beoone  perfectly  red.  If  the  red 
jtiUw  of  fhiha  be  extnetad  by  water  or  alcohol,  they 
arc  afTccted  by  acids  and  alkalis  like  those  of  flower*; 
and  similar  changes  are  produced  by  these  agents  on 
tl)c  coloured  infusions  obtained  from  their  .skins. 
Theae  facta  show  tl>at  the  same  chemical  actions, 
irhich  occasion  the  colour  of  leaves  and  floweni,  are 
•Bployed  in  the  coloration  of  Ihiit* :  but  in  these 
latter,  they  are  probably  miioh  nodt6ed  by  the  che< 
mica]  chanr.  f!irit  e  >  on  io tlwfrali  itadf  doijogtbe 

proce£8  of  iiiutur;tUi.!i. 

To  discover  the  chcmicul  chanpe?  thai  take  place 
in  the  fruit  during  its  maturation,  M.  iierard  analyzed 
aevcrni  iie§.liy  fruiu  at  different  periods  of  their 
Bwth*.  With  thn  view,  three  aprioou  of  the  same 
» eeleeted,  and  being  plucked  in  eueceaaioB, 
one  of  them  was  analyzed  at  three  different  stages  of 
growth, — viz.  in  its  ^rccn  state,  in  a  ^tate  mure  ad- 
vanced, and  in  u  ripe  state. 

The  aeveral  resulla  are  given  in  the  following 
Iddet 


Apricot  vaij  Giscn. 


Aniiiialmttier.,.  0,76  0,34  0,17 

Woody  fibre          3,61  2,53-  1,86 

Gum  ^    4,10  4,47  5.12 

Sugar  ...........  trace*  of  G,6*  l6,48 

Malic  acid...         S,70  S.SO  1,80 

Lime   a  very  small  portion  in  the  three 

Water                8,0.39    I  84,49  I  743: 


Adrsnced. 


Bipa. 


In  the  interval  between  the  first  and  last  analcais, 
the  fruit  had  so  much  increased  in  size,  as  nearly  tO 
double  it*  weight.  It  will  be  seen  that,  with  the  CS> 
ceplioD  of  the  green  eoloaring  matter,  which  had  be. 

COmi-  yellow,  all  the  ingredients,  found  in  the  unripe 
fruit,  were  present  in  the  ripe  one,  but  s.otne  were  in 
greater  proportion.  Sugar  in  particular  had  greatly 
iacre«scd|  and  water  had  diminisbed.  f  rmu  lhaae 
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reaulta  it  is  inferred,  that  the  different  flavour*  of 
green  and  ripe  fruit*  are  not  owinj;  so  much  to  the^^'*5P* 
disappearance  of  auy  primary  in^n-edient,  or  its  trans- 
forraation  into  another  substance,  a*  to  the  produc« 
tioo  of  near  aiibstanoet,  and  eapecially  of  sugar,  made 
in  the  progrenive  au^jee  of  growth.  Similar  analTaai 
of  dierrie»,gooaebemeB,  plums,  and  peaches,  afioed* 
ed  the  same  results. 

There  are  wuuc  friiit.s,  however,  as  those  of  apple 
and  peiir,  which  ripL-:i  very  well  after  tliey  are  de- 
tached trom  the  tree ;  and  in  these,  sui;ar  seemN  to 
be  formed  out  of  the  other  ingredicnu,  as  it  is  form* 
rd  from  feuula  in  .  the  gerniinatioa  of  theaeed.  Id. 
Berard  plucked  a  pear  fron  the  wbflB  frm  gmd 
green,  and  shut  it  up  in  a  dofB  VCtaal  «f  •UaO' 
spheric  air  from  the  12th  to  the  29th  of  Auguat. 
lu  colour  had  then  become  yellow,  and  it  was  per- 
fectly ripe.  Daring  this  period,  its  total  weight  had 
diminished  very  Uule,  and  thi*  was  due  to  the  loaa 
of  a  little  water,  and  a  ninute  pnrtioa  «f  earbOQ  t 
but  the  proportions  of  its  ingredient*  were  ratieh 
chunfi;etij  for  the  quantity  of  sugar  was  nearly  dnub- 
led,  and  that  of  gum,  ot  water,  and  of  woody  tibre, 
had  decreased.  The  united  loss  of  tlie  gum  and 
woody  fibre  were  not,  however,  equal  to  more  than 
half  She  gain  of  •agar;  and,  therefore,  M.  Berard 
supposes  that  water  may  have  become  fixed,  and 
augmented  the  proportion  of  this  latter  substance. 
If  water  be  thus  held  to  have  contributed  to  the 
production  of  sugar  in  the  pear,  we  may  suppose  it 
to  have  served  a  similar  purpose  in  the  ripening  of 
the  apricot;  for  the  io**  of  water  in  the  ripe  apricyit, 
aa  compered  with  the  green  one,  come*  near  to  the 
gain  of  sufi»ar  ;  and  no  change  in  t!ie  relative  propor- 
tiudji  of  the  other  ingredients  can  be  deemed  suffi- 
cient to  acoouit  tor  tm  gmt  inontM  ofaaechaiiM 
matter. 

The  external  agents  required  to  effect  these  cbe* 
mical  cban^  in  the  niaturating  fruit  appear  to  be 
beat  and  air.    In  the  above  experiment  with  the 

pear,  the  voFiiel  was  kept  in  a  temperature  of  about 
82°  Fahrenheit ;  aod  the  air,  as  well  as  the  fruit,  un- 
derwent a  change  of  compojiiion.  It  remained,  in- 
deed, unchanged  in  volume;  but  100  parts  of  it 
yielded,  on  analyoi*,  IS>£9  carbonic  acid,  7'5l  oxy- 
gen,  and  78-97  azote:  so  that,  as  in  other  caies,  the 
loss  of  oxygen  was  supplied  by  an  equal  bulk  of  cal^• 
bonic  acid,  since  the  united  volumes  cf  the  .icid  gas 
and  oxygen  made  together  almost  exactly  the  of 
oxygen  gas  which  the  air  at  first  contained.  Hence 
no  osygen  can  have  combined  with  the  fruit;  nor 
can  the  aiote  of  the  air  be  deemed  to  have  iuder> 
gone  any  necessary  change,  since  the  very  minute 
portion  of  that  gas  unaccounted  for  may  fairly  be 
set  down  to  error  in  experiment. 

That  this  conversion  of  oxygen  gas  into  carbonic 
acid  is  necessary  to  the  maturation  of  fruits,  M.  Be> 
rard  inietred  inni  the  fact  that  the  prooess  is  arrest- 
ed if  fruits  be  kept  in  an  atmonibefe  destittiie  of 
oxygen;  yet,  H(\er  being  kept  for  some  weeks  in 
such  an  atjuosphere,  the  process  recommences  if 
oxygen  be  Kuppiied.  In  iin-  .n'  l  iiJion  of  saccha- 
rine matter  through  the  entire  substance  ot  the  pcnr, 
nothing,  can  be  attributed  to  the  mere  lou  of  the 
carboo  and  water  which  it  givea  iHS,  and  which 
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^hSSf'  8®'''^''  caused  In  it  only  a  minute  Ion  of  weight; 
Fhjraol^.  ypithcr  c»d  we  otcribe  it  to  any  combination  ot"  oxy- 
gen, since  all  the  oxygen  that  disappears  exists,  ex- 
terior to  tilo  fruit,  to  Uie  fom  of  CM-booic  got.  No- 
Mnf,  therefwe,  remains  to  explain  the  aae  of  the 

air  ill  this  iirocti';  but  the  liberation  of  cnloric  which 
lakes  jilacc  when  iU  oxygen  is  converted  into  car- 
bonic acid  gas.  To  the  action,  therefore,  of  this 
calorific  power  on  the  gum  or  mucilage  of  the  fruit, 
and  perhaps  on  iu  water,  moit  we  chieflj  attr^te 
the  chaoge  that  coiutitutee  mataratioo. 

That  caloric,  in  combination  with  moisture,  win 
produce  saccharine  matter  in  fruits,  as  well  as  in 
weds,  ia  familiarly  known  in  the  ordinary  process  of 
belting  and  was  more  precisely  ascertained  by 
Dr  Dorwia*  He  placed  aome  peon,  of  ■  veiy  an* 
etera  taalc»  in  an  eanhen  fefliel,  and  eovered  then 
with  a  few  inches  of  water.  The  vessel  was  then 
placed  in  an  oven.  In  nine  hours,  the  pears  had  ac< 
quired  a  pweeti>h  tiuite,  nnd  in  twelve  more  bad  be- 
come nearly  as  sweet  as  syrup  or  treacle. 

To  this  process  of  maturation,  light,  though 
ordinarilj  prewol;,  and  acting  on  the  coloun  of 
ftoitt,  doe*  not  seem  neceamy;  for  fruits  wilt  ripen 
in  dark  places;  and^  to  hasten  raaturation,  it  is  not 
uncommon  to  enclose  bunches  wl'giajjts  in  black 
bags,  which  must,  at  the  same  time,  exclude  light 
and  accumulate  heat.  W  hether  light  be  actually  un- 
ftraurable  to  tlie  formation  of  sugar  infraitt,  aa  it 
appean  to  be  in  seeds,  remains  to  be  aseerlaiiied ; 
but  certainly,  though  it  shoold  retard,  it  does  not 
prevent  maturation;  and  its  presence  is  ordinurily 
accompanied  mth  ^uch  an  increase  ortcmpcraturc  as 
may  more  llian  cnmpensnte  for  its  supposed  injuri- 
ous operatioo.  Since,  also,  the  vegetating  process 
gradually  dimioilbw  M  the  fruit  approaches  maturi- 
tft  andoeaies  to  apoa  it  wlien  its  growth  is  com- 
pletol,  we  cannot  asenbetbe  changes  that  constitute 
matunition  lo  %eget;i!inn,  but  must  re';ard  it  as  a 
chemical  change,  effLcit  d  by  the  reaction  of  the  se- 
veral ingredients  of  the  fruit  an  each  other,  under 
the  operation  of  those  extcroal  agents  neoeatary  to 
itti 


AST.  VII.— Teemdir^  if  r^gOMet, 

The  period  required  for  the  accomplishment  of 
those  changes  in  the  ovarian  vesicles,  which  termi- 
nate in  the  fornmtion  of  perfect  seeds,  varies  much 
iu  difficrcnt  specits)  of  plants,  and  also  in  the  same 
specips,  under  different  circumstances  of  cllnale^ 
soil,  habit,  &c  When  tbej  are  coopieiMi,  the  ovary 
or  pericarp,  in  which  tbe  leeda  were  eontnned,  is 
opened,  in  various  modes,  for  their  discharge :  or 
the  fleshy  pulp  that  invested  them  decays  ;  or  the 
stony  covering  in  which  ihcy  were  imprisoned  is 
rent  asunder  ^  so  that,  in  one  way  or  other,  they  are 
aet  freCj  and  by  various  means  are  dissembMted  OVer 
the  surface  of  the  earthi  destined  either  to  reproduce 
new  beings  siniltr  to  themsdres,  or  to  minister  to 
the  gratification  and  sustenance  of  animal  life. 

Of  the  seeds  thus  produced,  the  number,  size, 
figure,  texture,  and  other  properties,  are  infinitely 
diversified.  With  respect  to  their  oumberj  we  ha*« 
already,  in  our  former  artide  (}  835),  ghVB  CX- 
jntples  of  the  praduGtifeacn  of  wheat  uA  biikj. 


and  described  the  peculiar  structure  {\  238)  by  V*g«»bW 
which,  in  tbe  family  of  the  grasses,  this  produptiTe  f^l*^- 
power  nay  bo  almost  indefinitely  augoNOledi  M,^* 
Dodart  proaeeuted  the  same  inquiry  on  trees.  He 
selected  an  elm,  which,  in  the  nfWenth  year  of  its 
prowili,  lie  calculated  to  produce,  in  one  season, 
^'i9,U0U  i>ecd».     Supposing  this  tree  to  live  100 
years,  and  it»  menn  iecundity.  for  its  whole  life,  to 
be  Uken  at  :i29,000,  this  number,  multipUed  by  lOQ, 
will  give  32,900,000  as  tbe  number  of  seeds  pro> 
dueed,  through  iu  wiiole  life,  by  tlw  sinvie  seed  of 
an  dm.   But  suppose  farther,  says  Do  Hemei,  all 
these  seeds  to  be  i)]anttd,  and  each  to  produce  a 
tree  as  fruitful  as  its  parcut,  and  so  on  from  genera- 
tion to  generation, — then,  calculating  the  produce 
of  cash  of  these  trees  during  100  vears,  we  ahaU 
bate  an  increasing  geometrical  progrooaien,  of  wbicb 
the  first  term  will  be  one — the  second,  thirty-three 
millions — tbe  third,  the  8<)uare  of  that  number — the 
fourth,  its  cube;  and  so  on  to  intinity — a  fecundity, 
which,  m  the  revolution  of  ages,  would  be  sufficient 
to  cover  the  whole  Mtftce  of  liw  cnrth  with  one 
•pecies  of  plant. 

But  propagation  by  sesds  is  not  the  only  mode  by 
which  plar;!*  ure  multiplied.  With  the  exception  of 
some  tree^.  as  the  pine  and  tir,  which  do  not  «hoot 
afresh  wlien  they  Imve  been  lopped,  excej);  »hei\ 
very  young,  most  ve|{Ctables,  coolioues  the  same 
author,  contain  in  all  parts  of  their  branches,  their 
trunk,  and  oven  roots,  germs  which  do  not  develope 
unless  rendered  necessary  by  the  retreachment  of 
their  boughs.  Thus,  if  an  clro  be  headed,  and  it» 
Soulier  biaiuliiK  reniovid,  its  trunk  and  larger 
brandies  will,  in  the  lollouing  .'•pring,  be  covered 
with  new  productions,  which  never  would  have  ap> 
peared  if  the  first  branches  had  not  been  removed. 
At  whatever  part  or  height  tbe  tree  is  headed,  new 
khoots  spring  forth.'  Tne  whole  tree,  therefore, 
from  the  root  to  the  extremities  of  iJie  branchc^,  is 
filled  with  frerms  (or  rather,  wc  would  »ay,  eodow- 
eil  with  a  capacity  ot  producing  them),  when  the 
parts,  previou»ly  exisling,  reoehro  such  injuiy  as  to 
render  these  new  productions  neeessary  to  supply 
tbe  place  of  the  former. 

Roots  also  possess  this  capacity  of  producing  -«lioots 
as  well  as  the  bra::ches.  If  the  rout  of  tiie  elm  be 
exposed,  uitli  certain  precautious,  to  tiie  air,  it  puts 
forth  young  branches;  and  many  creeping  roota» 
when  they  come  into  luht  and  air,  produce  brancfaea, 
vbicb,  by  traoiplantatiMi,  form  individual  tree*.  A 
sprig  of  willow,  when  both  iti>  ends  are  thm  t  into 
the  earth,  yields  rootlets  from  both,  while  uil:  mier- 
mcdiate  portion  pushes  forth  leaves  into  the  air  ;  and 
the  leaves  of  certain  vegetables,  as  those  of  cotyledon 
caJifcintan,  are  capable^  in  proper  circumstances,  of 
woduciofentin  plants.  Wemay  therefomsay,adda 
Du  Hamd,  that  there  is  perhaps  no  point  of  tbe  snr- 
fiicc  either  of  the  branches,  the  stem,  or  the  root, 
which  doen  not  contain  a  germ,  ready  to  devclope  >l- 
self  when  circumstances  shall  ari^e  wherein  thisde* 
vdopemeot  may  be  useful  to  tbe  parent  tree. 

Nay,  more,  continues  the  same  author,  tbere  is 
not  perhaps  any  point  on  the  branche*,  the  stem,  or 
the  root,  from  wbidi  rsothti  may  not  spring,  wfaen 
ibeconditNMreiiidrddlbrtiwir  '    *        '  ^  " 

t 
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V(»ttaiile  be  present.    li*  the  root  of  a  speaes  of  campanula  be 
I^ftioInQr.  cat  into  pieces,  and  time  pieces  be  put  into  the 
^"^^^^  etwth,  each  piece  will  produce  both  root*  end  atou. 
Of  these  concealed  germs,  dliweelion  indicate*  no 

trace,  lii.til  they  become  si-nsible  in  the  progress  of 
dieir  Utvtlopcnaent.  Frmn  whence  do  ihey  pro- 
ceed i  From  the  vis^el'^  or  the  celli  I  Or  are  they 
formed  by  the  sapf  Do  ttiey  exi»t  in  a  form  in- 
niible  to  us  before  the  tree  was  headed }  This, 
says  he,  is  pure  cosijectun^  aitbougb  it  is  troO'that, 
if  this  operation  had  not  been  performed,  the  sap 

would  have  continued  its  course  in  the  parts  :i'n  i:!y 
formed,  and  would  not  have  aided  in  Jevelupuig  il.i: 
germs  of  which  we  speak.  lUit,  not  to  abandon  our- 
selves to  imagination,  it  is  sulhcient,  be  odds,  to  have 
shown  the  immeote  fertility  of  vegetables,  first,  by 
seeds  ;  and,  secoodljT*  by  invisible  genM^  of  whidl 
but  a  smoll  number  of  analogous  6cts  are  to  be 
found  in  the  animal  kingdom.  In  these  remarks, 
Du  Hamel,  the  Hailcr  of  vegetable  physiology,  evi- 
dently leans  to  the  doctrine  of  pre-existinf;  germs, 
which  at  one  time  so  mach  occupied  the  attention  of 
Batdridbts;  but  of  which  be  oltnnately  disposes,  with 
that  good  sense  and  real  candour,  which  are  not  ices 
admirable  in  all  hu  writings  than  the  taloot  mid  Js- 
Ibrmatiop  wbidi  tbej  wwvf  when  di^lay. 

CHAP.  III. 

Or  TH*  VtTAL  PowBsa,  SaciiKTioii«i  Smmhtavi- 

OUS  MoTIOVB,  StM»t  DlOAT,  AHA  DkATB  OT 

Plant*. 

Aht.  1.^/lke  Vital  Pomen. 

Such  n  a  brief  outline  of  thoiO  vegetable  functKwa 

which  comp  1 !  I  I'l  the  evolution,  growtil,  and  repro- 
duction ot  iiia:.ii..  In  the  description  of  Uiese  fuoc* 
tions,  we  have  endeavoured  to  keep  w  ithin  the  limits 
of  observation  suid  experiment;  add,  in  reasoning 
from  the  facts  derived  from  these  sources,  we  have 
adhered  strictlj  to  osplanatioDS,  which  apply  only  to 
the  phffticat  constitutka  of  plants.  Bat  we  are  •* 
ware,  that,  to  accomplish  tin  se  physical  changes,  not 
only  is  a  particular  structure  required,  but  that  struc- 
ture must  be  endowed  with  the  projierty  nr  prin(  ii>le 
that  distinguishes  living  organized  beings  trom  dead 
«od  inorganic  matter.  W  it  hoot  embarrasiog  our- 
selves wiui  inquiries  into  the  oataroaodorighiof  life, 
we  are  content,  on  the  present  occasioB,  to  seek  it 
only  in  its  effects ;  to  re  gard  it  as  a  power  or  proper- 
ty not  leis  essential  to  the  constitution  of  living  mut- 
ter, than  gravitation  is  to  that  of  dead  matter  :  and, 
rejecting  all  speoulatioo  about  its  nature,  to  study 
only  the  physical  conditions  required  for  Ae  dis- 
play of  its  operations,  and,  as  far  «•  «•  arc  able. 
Uace  the  laws  by  which  those  operations  are  regulat- 
ed. "  It  is  not',"  says  Dr  Frmklin,  "  of  much  im- 
portance to  us  to  know  the  manner  in  which  Nature 
csecntes  her  laws  ;  it  is  cnougb,  if  we  know  the  laws 
themselves.  It  is  of  real  use  to  us  to  know  that  cht* 
na,  left  hi  the  air  unsupported,  wiU  fidl  and  break  t 

but  hnw  it  comes  to  fall,  and  why  it  breaks,  arc  mot- 
tcr*  ul  upeculatioo.  It  i*  a  pleasure,  indeed,  to  know 
Aem,  but  we  can  preserve  our  china  without  it." 

Beside  the  evidences  of  a  living  power  in  planu 
dnif ed  from  tbe  osdinwy  fbeoomm  of  gnwth 


and  reproduction,  tbe  function  of  secretion  by  which  VrgcciMe 
growth  iiSUStalned»  and  various  new  products  form-  '''■)^-"^r' 
ed,  deserves  more  particular  notice.  Otber.evidea>  '<^v^ 
ees  of  this  power  have  been  drawn  ttcm  the  vartotu 

motions  cxIiibiieJ  by  the  mot*,  leaves,  flowt  rj,  and 
irul'-i  nt'  piitcU;  atid  slIso  frgm  tlic  phenomena  of  in- 
fancy, maturity,  and  old  age,  which  they  exhibit  in 
tiic  successive  periods  of  their  existenpe.  To  enable 
thcBi  to  execute  these  difli»«nt  functions,  and  exhibit 
these  phenomensifSonie  jrfiysiologisu  have  pushed  the 
analogies  between  plants  and  animals  to  an  unwar- 
rintuble  extent  ;  and,  in  addition  to  all  tlic  attributes 
c-ouoc'ctcd  with  gruwth  and  reproduction,  have  en- 
dowed plants  not  only  with  irritability  but  with  sen- 
sibility, instiact,  perception,  and  voUiion.  In  ascrib- 
ing to  then  these  attniMites,  more  attention  seems  to' 
have  been  given  (o  a  supposed  correspondence  in  ef- 
fects, than  to  a  real  agreement  in  the  structure  and 
functions  of  organs.  Neither  has  any  very  nice  dis- 
tinction been  taken  between  what  may  be  due  to 
physical  agents,  leting  on  vegetable  organization; 
and  what,  from  our  present  ioabiiity  to  explain  on 
pkfsieal  principles,  we  aro  too  apt  at  race  to  attri« 
bute  to  what  are  called  vl/al  principles  or  causes.  It 
is  only,  however,  where  physical  explanations  aJlo- 
gctlicr  fail,  that  it  is  allowabiu  to  resi)rt  to  the  mys- 
terious aid  of  vital  cau^& :  Aud  as  the  Nattural 
Philosopher,  in  treating  of  inanimato  matter,  assumes 
gravitation  as  a  Act,  aikl*  without  investwating  iu  na* 
tttte,  proceeds  to  describe  the  laws  of  its  action^^ 

so  the  PIiysi()Ioi;Ist,  in  studying  living  bodies,  may 
regard  lii'c,  and  direct  his  inquiries  rather  to  the 
laws  by  which  it  acts,  than  to  the  nature  or  prindplo 
of  its  action. 

Aat.  IL—OJ  Secrelion. 

By  secretion  is  understood  the  separation  of  a  pe- 
culiar matter  froni  the  ;jtner:il  niasa  of  fluids  by  some 
particular  structure,  and  which  may  either  retain  its 
primary  condition,  or  pass  into  a  solid  state.  Though 
the  mass  of  fluid  from  which  secretions  are  produced 
be  one  and  the  same,  and  the  secreting  organ,  as  to 
external  condition«j  bp  often  in  tlio  *ame  circum- 
stances, yet  tfio  niattt  rs  Keerctcd  differ  gieutly  from 
each  other,  which  dilliTenrij  arises,  probably,  (Votn 
variety  of  structure  in  the  secreting  organs.  Thus, 
an  essential  oil  is  found  only  in  the  rind  of  the  orange,' 
n  fat  oil  only  in  the  kernel  of  tbe  almond,  and  so 
with  regard  to  other  seovtions  whhA  exist  only  in 
particular  parts.  Besides  the  acids,  alkalis,  earths, 
and  metals,  which,  thou^ii  ol  a  mineral  nature,  aro 
more  or  less  constantly  found  in  plants,  chemists 
enumerate  about  forty  products  of  vegetation,  which 
possess  distinct  chemkol  cberacters;  and  of  many 
of  these  producta  nomeroos  varietka  eaiat.  As 
none  of  these  substances  can  be  detected  in  the  com« 
mon  sap,  they  must  have  been  elaborated  by  the  spe- 
cific organs  of  vegetables,  under  a  process  of  secre- 
tion. By  what  peculiarity  of  structure,  or  of  f  unc- 
tion, these  organs  are  enabled  to  produce  such  re- 
markable cbMOieal  changes  in  the  common  sap,  is 
quite  unknown ;  neither  do  we  know  how  mudi  ia 
to  be  attributed  to  the  action  of  the  oigan  itsdf.  Or 
to  tJie  reaction  ot"  the  several  ingredients  on  oadt 
other,  or  to  the  influence  of  external  agents. 

Of  tbew  Mcretion,  tlw  moat  important  la  tlie«ni* 
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Vagtttble  bium,  Uie  duid  employeil  (iir«^ct!y  in  vcgetabie  nutri- 
Phjiiciogf.  growth.    By  the  changes  which  the  com- 

aoo  lip  nadetsoM  in  the  Imvm,  lh«  •*  pi^oper  juices" 
of  plsntt  «re  formed.  Thoe  juicet  dUrer  greatly 
from  each  olIuT  hath  in  their  stiifible  and  cheraical 
qunlitit'n.  h  is  IrDin  them  that  the  cniubium  is  di- 
rectly t'ormeti  by  a  process  ot"  secretion,  and  in  all 
plants  is  said  to  possess  nearly  tlie  nnnie  characters. 
It  i»  a  mucilaginous  fliiid,  without  colour,  odour,  or 
twtf;  while  the  "  pNJMr  juices"  iliemMim  «stlibit 
all  tbose  prnpertiet.  The  *'  proper  jaic«^  alio  mn 
contnliu'tl  in  tlie  vessels,  ami  tlow  out  ^■hell  they  are 
divided  ;  but  the  cambiuni  transudes  ruther  than 
flows,  and  that  only  in  places  where  new  paits  are 
to  be  formed.  Ttiiu,  in  the  pioej  say<  .Mirbel,  while 
the  '*  proper"  or  tenooiN  joice  flom  in  the  large 
veaaeb,  the  eembiam  tiMiMides  beneath  the  li6ers 
end  fimiler  obeervaiiooi  on  the  fiti  show  that  the 
cambium  is  entirely  distinct  from  the  [iroper  juico 
The  cambium,  then,  we  must  regard  at  a  ttcrelion, 
separated  from  the  "  proper  juice"  by  the  vascular 
stnieture  of  the  liber  or  etbumum,  when  and  wbere- 
ioever  it  ie  Quired  toeupport  nutritMn  eod  growth. 
HencCi  in  an  experiment  of  Du  Hamel,  when  a  piece 
of  the  bark  of  a  pench  tree  was  engrafted  on  the  Wood 
of  the  [1.1  11,  t  I  ntvv  wood,  (ormed  brneaih  the 
bark,  was  white  like  tliul  ui  the  peach,  not  red  like 
that  of  the  pllWk  -Of  the  other  secretions  of  planu, 
which,  for  reeioas  alreadj  assigned  (§  169),  are 
fownd  chiellf  on  the  external  parts,  tm  the  waTca, 
flf>wrr«,  fruits,  A.-C.,  the  number  luu!  ilivcrsity  arc 
tery  great  ;  thev  are  Ibrmei),  probably,  in  each  in- 
•tance,  by  peculiar  and  appropriate  orgaai,  bill  hi 
whnt  maniur  i,-  quite  unknown. 

A&T.  lii. — Of  the  Spontaiteoui  Moliont  of  IHanit. 

Altbou^  plants,  as  is  well  known,  possess  no  loco- 
iMli«e  power,  jet,  in  diAwent  |Mrts  th«7  often  ex> 
faibit  WMit  are  deemed  •pontaneoiM  movements.  In 
doudy  weather  through  the  day,  and  aUays  lowards 
evening,  many  plants,  at  certain  houri,  close  their 
leaves  and  dowcrt.  Bonnet  remarked,  that  tba 
leave*  of  certain  pianu  approached  by  their  nipcriov 
ani&oe  when  the  eun  shone ;  but  as  lie  dedioed  or 
aet,  tJiey  fell  down,  and,  even  in  some  instances,  ap- 
proached by  their  inferior  surface.  If  heat  was  ap- 
plieil  to  leaves  thus  closed,  they  would  open  and  fold 
back  in  a  contrary  direction:  and,  on  the  ottier  hand, 
if  moisture  was  applied  to  leaves  that  had  been  folded 
by  the  ran>  beat*  they  ahw  would  open  and  fold  hack 
•a  Aron  dew.  In  theee  ezauplce,  the  dilfereat  eon< 
ditions  of  heat  and  moisture  seem  very  much  to  in- 
fluence the  movementsof  the  leaves.  In  like  mauner, 
the  stalks  of  many  fruits  cliange  their  office  under 
the  different  condiiions,  with  respect  to  moiMiirai 
that  accompany  the  ripenibg  pfOMi* :  for  under  th» 
dMicoatidii  which  then  occm^  nanjr  of  then,  aqn 
Du  Hamel,  exerdae  movemenia  not  unlika  Uhmo  of 
muscular  action,  ami  arc  thereby  '^wMedt  in  MRM 
io&t&nixs,  to  scatter  ilieir  ^ecds. 

We  have  already  described  many  important  eSecta 
produced  in  plants  by  the  direct  action  of  light,  and 
MVt  AUNT  |»  notice  the  influence  it  exerts  on  their 
moeameaU.  If  plant*  be  ooofined  in  a  chamber, 
when  thaw  ii  but  oon  viodow,  ail  the  jrounger  sboou 


ill  farsake  their  pcrpendicalar  directioa  and  make  Vr,:. 


tree, 


towards  the  light.    In  like  manneri  • 
when  growing  in  the  midat  .of  oMer  one*.  jHnhaa ' 
rapidly  upward*,  till  it  reaches  the  btighi  of  thoee 

that  surround  it,  when  it  cea  =  t  3  to  fircm  in  height, 
but  augments  in  siae:  or,  if  u  yi  uiiji  plant  be  made 
to  j;row  in  an  opake  vessel  pierced  with  hole*  which 
admit  the  light,  the  siiaot«  it  puu  forth  will  b« 
directed  towards  the  boles.  The  sun-flower,  and,  ao* 
Qoiding  to  Bonnet,  the  mallow,  clover,  and  odicnb 
felhyw  the  ran  more  or  lea*  diatraeltj  in  hi*  oewaw 
from  fa?^t  to  we?t.  Tt  ; :  motion  in  the  sun  fJower  io 
not  produced  by  a  L.v  i.-.iing  of  the  Stem,  but  by  a  real 
nutation,  caused,  says  Du  Hamel,  by  a  shortening  of 
the  fibres,  i  he  smooth  upper  surfaces  of  leave*  look 
naturally  to  the  hanvcna;  the  lower  siufhecs  legaid 
the  earth.  BoMct  contrived  esperimenta  in  wLch 
theee  natnrai  poaltlon*  of  the  anrtace*  (should  be  re« 

versed:  and  nev^■rthele^s,  under  the  influence  of  thc 
solar  rays,  they  uoou  resumed  their  ordinary  aspect*. 
In  the^e  movement?,  the  petiole  is  turned  about  so 
as  to  bring  the  reverted  face  of  the  leaf  to  its  nttonl 
|Mwition ;  and  this  operation  may  be  repeated  muj 
time*  on  the  tame  leaves,  but  at  length  the  petiole, 
at  the  place  of  torsion,  seems  to  sufier.  In  the«e 
movementd,  M.  Bonnet  n^jcertained  that  neither  heot, 
nor  humidity,  tiur  air,  had  much  influence;  to  that 
the  sun.  says  Du  Hamel.  in  causing  theee  — «i| 
acu  more  by  his  light  than  by  hi*  heat. 

But  diere  are  other  movements,  proper  to  certain 
plants,  or  to  particular  parts  of  il  ini  ver  which 
iight  exerts  little  or  no  power.  Majiv  uoiiervatiODi 
have  been  made  on  the  moiioijs  of  the  tensiiive  plant 
by  llonke,  Du  Hamel,  and  others.  The  latter  author 
remarks,  thut  the  movements  of  this  plant  do  not  de- 
pend e«*entiaUy  on  light  or  heat:  tor  if  kept  io  a 
green-house,  it  dose*  its  leave*  early  In  the  evening, 
before  the  s^un  has  withdrawn,  and  while  the  lenipe- 
rature  i*  yet  fi:ph  ;  or  it  placed  in  perfect  obscuh^, 
It  still  continues  to  open  in  the  morn log,  anddoac 
in  the  evening  as  before.  If,  duriog  it*  capanwoB  fa 
the  early  part  of  the  day,  itjte  gently  touched,  ite 
leave*  nartially  do*e,  but  aoon  recover  their  former 
state  Mere  touch,  however,  without  agitation,  doe« 
not  produce  motion :  for  the  leaves  may  be  pressed 
between  the  Angers,  without  causing  motion,  if  do 
agitation  be  given.  With  proper  address,  it  is  poo. 
sible,  say*  Du  Hamd,  to  divide  the  midnrib  of  •  faofr 
let,  without  exdting  motton  m  the  other  leaflet*,  or 
even  In  its  own  foliolrs  ;  nor  dee-  mniion  follow  the 
puncture  of  a  nccdie,  if  all  agitation  be  avoided.  The 
time  required  for  a  branch,  that  has  been  touched,  to 
resume  its  former  state  depends  on  the  vigour  of  the 
plant,  the  hour  of  the  day,  the  season,  &c  :  and  di» 
order  in  which  the  parts  wiiwfhiish  tbeoudvca  like. 


The  motions  of  this  plant  seem  to  depend  much 
on  peculiarity  of  structure.  From  a  branch  proceed 
the  branchlets  that  bear  the  leaves.  These  leave* 
arc  ibrmed  ot  a  common  petiole,  which  at  it*  »itrf- 
mity  terminates  io  four  conjugate  leaflet^  each  of 
whiich^ha*  a  iaid«rib,  furnished  with  a  certain  number 
of  iblwlea.  In  the  movemenu  of  this  plant,  the 
(irar  chlets  are  to  articulued  with  the  branch,  that 

tl^y  more  on  it  in  the  naiuier  of  a  hinge.  11m 
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_y^;irtfc  coniBMn  petiole  of  tbo  kavet  has  a  like  UMWi—itt 
w»d  Itady,  eindtt  fdiols  mowe*  en  ha  propsr  wdk  to 

'-  apply  itself  to  the  apposite  foliole.  Tliii  peculiarity 
of  structure  explains  why  agitation  is  so  necewary 
to  the  movements  uf  this  |>lan(,-  nnd  why  it  bear* 
auch  great  violence  without  moving,  if  no  agitation 
be  employed  to  excite  motion  in  its  several  artiealA* 
lioiu;  M  ibat  it  is  principalljr  in  the  articalfttioM^ 
am  Da  Hiiael,  that  the  NmiWUtj  ef  this  phnt 
met.  He  adds,  that,  when  this  plant  closes,  it  is 
not  through  weaknew,  but  by  a  sensible  contraction, 
wMch  lesiMi  any  anempc  to  rqlaot  it  in  He  foraer 
state. 

In  ceruin  flowers  also,  spontaneow  movements 
Cake  place  at  the  period  of  fecundation.  The  sle< 
awns  of  cbe  barberry  approach  towards  the  pistS  on 
the  riightett  irritation,  as  do  tlrate  of  the  sun-flower 
and  other  plants.  Daring  the  night,  the  petals  of 
raany  flowers  clr><e,  sml  thereby  protect  the  stamens 
and  pistils  ;  but  thi  y  ct-n<>e  to  do  to  after  fecundation 
is  effected.  The  wntcr-lily  is  !>aid  to  bear  its  flowers 
on  a  foolstatk  under  water ;  and  when  the  floweri^^ 
season  erriTce^  the  sulk  rises  through  the  water*  tiU 
the  flowers  reach  idHm  the  anrfiMe.  Hie  flowers 
tbea  expand,  and  the  entiien  bunk  and  discharge 
their  pollen  on  the  Kti||i;nia  in  the  usual  way.  About 
four  o'clock  in  the  afiLrnoon,  the  expanded  flawers 
ciosp,  and  the  stali<  tlien  lies  down  either  upon  or 
under  the  water.  The  next  day,  it  rises  as  before, 
•ad  continues  to  do  so  daily  until  fecundation  is 
completed,  when  it  ainka  heuMth  the  unftM,  ead 
diere'reaiafns  to  ripeii  its  seeds.  Other  spoMaoeoas 
movements  are  exhibited  by  claspers  and  tendrils  in 
seeking  support  from  neighbouring  bodies,  and  by 
IDOLS  in  the  directions  they  lake  in  search  of  food. 

Unable  to  assign  physical  reasons  for  these  and 
•imOar  phenomena,   some  naturalists,  guided  by 
v^gue  anaiogies  drawn  frooi  the  animal  kingdom, 
ascribe  these  novementi  in  vegetables  to  sensation 
and  perception,  by  which  they  not  only  J  - : t'n  Ir 
waiit»,   but  perrrivf   the   best   mode   of    gral  lv  iiL; 
them;  and  in  the  perfarmnnce  of  the  actiuns  [u-- 
oessary  to  accomplish  their  objects,  tliey  are,  ac> 
cording  to  some,  directed  by  Instinct,  and,  acoordw 
ing  til  others,  bj  Volitioa.  Sueh  modea  of  ita- 
aontflg  not  only  nbrd  no  explanation  of  Ae  pheno- 
mena described,  bnt  supersede  all  necessity  for  it; 
and  are  apt,  therefore,  to  liegct  a  conc»!it  of  kncrw- 
ledgc  where  ignorance  alone  prcvjiis.    lii  ri  i"i  rLnre 
to  such  attempts  at  explanation,  Du  Hamel  v.  til  ob- 
serves, that  "  every  peasant  ha^  rtmarked  the  fact, 
that  the  radicle  of  the  seed  tends  always  towards  the 
earth,  and  dnt  the  plume  rises  in  the  av.  IfweaskoT 
them  why  one  part  thus,  strikes  into  the  earth,  and 
the  other  seeks  the  air,  they  give  the  fad  for  a  rea- 
son, by  replying  that  the  one      I  ■-'  rli-.i  ':        ti  !  ;  rnuso 
it  is  the  mot,  and  the  other  ascends  because  it  is 
dm  stem.    And  let  not  us,  he  adds,  smile  too  C0m« 
plaesmtly  at  these  modex  of  expreaaiaa;  for  we  «ttf^ 
selves  nse  them  every  day  when  we  raiie  qtiesdcn* 
about  tilings  which  are  unknown  to  us.    Do  we  not 
my  that  a  §.tone  falls  because  of  its  gravity?  And 
those  who  give  for  a  rea-^on  that  it  is  attracted  b\ 
the  earth  do  not  satisiy  the  real  phtioeopber,  who 
never  is  eootent  with  aaaple  teraw  void  «f  awaaiiig* 
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To  me  it  seems  both  more  simple  and  more  boMit  !•  V«g«BM* 
■lake  at  once  a  confession  cMT  our  ignorance."  tfhjwi^. 

Aar.  IV.— Qflfe  tufpoiti  Seep  qfPlatiU.         '  '  ~ 

Some  writers,  deeming  plants  to  possess  voluntary 
power,  have  from  thence  inieffred  that  they  require 
sleeps  We  have  no  proof,  howeeat,  tfiat  they  pos- 
sess  aaj  such  power ;  Dor  that,  in  the  exercise  of 
their  ordinary  functions,  they  experience  that  fatigue 
and  exhaustion  wliich  rendcrit  sleep  necessary  to 
their  restoration.    All  the  spontaueous  movementa 
of  vegetables  previously  described,  seem  to  arise 
from  the  operation  of  phjsieat  ageMs,  conjoined  with 
those  inherent  propertiet  whieo  belong  to  them  aa 
living  beings.    These  agents  act  variouaiy  on  differ- 
ent plants ;  and  hence  some  close  thetr  leaves  and 
flowers  from  the  abstraction  of  heat  or  moiiiturc,  and 
others  from  the  exclusion  of  light ;  and  this  at  va- 
rious periods  of  the  day,  as  well  as  through  the 
night.    Other  plants  exhibit  spontaneous  movements 
only  in  the  flower,  and  at  the  season  of  fecundatioq, 
when  suitable  conditions  of  the  atatMpbara  ptavails 
and  though,  in  some  instances,  tbeee  notibae  conti- 
nue for  a  ti[n(  lift  T  ll.r  (  indilions  reijuireit  for  ttieir 
display  may  tiiive  htiKVi  muidritwn,  yet  we  must  as- 
cribe such  motions  rattier  to  habit  than  toaoy  ihi^g 
that  partakes  of  the  nature  of  volition. 

The  diminution  or  suspension  of  action  that  00> 
cun^thioi^  the  night,  to  planii  that  inhabit  tamfc* 
rate  diBBca,  cannot  be  received  as  a  proof  of  deep, 
induced  by  exhaustion  of  the  vegct  iti  .  i  p  ivers  :  for 
even  in  such  climes,  vegetation,  in  tj,  iir^blL  .^t^a- 
sons,  proceeds  often  by  night  as  .vci:  ;ih  by  ilny.  In 
climates  still  more  favourable,  tlte  same  plants  which 
prodnee  flniiti  only  once  a-year  with  us,  yield  two  or 
moM  crapa;  aad  in  Nortmjr  and  Lapland^  where 
the  sun,  at  certain  periods,  eontiniies  almost  oaii> 
stdntty  above  the  horizon,  the  whole  period  between 
secd-timtj  and  harvest sometunes  occujiies  only  about 
fifty  days.  In  such  cases,  little  or  no  suspension  of 
th«>  vegetative  functions  can  have  taken  place;  nor 
t  I V  c  we  the  smallest  reason  to  believe  that  the  continn* 
ed  exeiciae  of  them  is  followed  br  fatigue  orexhaos- 
ttoB  eufRdent  to  require  deep,  what,  therefwe,  has 
commonly  been  denominated  the  "  sleep  of  plants," 
we  can  reg.ird  only  as  a  diminution  or  suspension  of 
the  vegetative  fi:  : ms,  a  'slng  from  the  abstrao- 
tion,  more  or  less  complt>ie,  of  those  external  agents, 
whose  preseaee  il  ttsantisl  to  their  IbU  opmlkm 
and  display. 

Abt.  V  Of  the  Decay  md  Death  qf  PlanU, 

But  whetlier  the  functioiw  of  vegetables  miccas> 
ingly  continue,  or  be  oocaiionally  suspended  by  the 

abstraction  of  the  conditions  necessary  to  their  cxer. 
cise,  all  plants  submit  at  length  to  the  same  general 
law,  and  die,  either  in  whole  or  in  part,  n  ;lic 
great  purposes  of  their  exktcnce — tbo^e,  namely,  of 
mwtb  and  raproduction— have  been  accomplished. 
SoiM  plaata  lycdily  arrive  at  maturity,  and,  having 
produced  their  seeds,  die  altogether :  others  flourish 
for  onr  nr  tko  seasons,  and  then  decay  and  perish; 
atid  others  ogam  die  only  in  part,  after  having  produ* 
oiflliwii  aaswi,  and  alio  >  nrrr  series  of  buds  to  cany 
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vcgtuble  on  their  eontbued  growth  and  ftuctifiotion.  In  the 
Ph.Tuolngr.  progreM  efdor  inquiry,  W9  htm  wen  that,  fai  arenr 

stage  of  vegetation,  certain  organs  fall  into  decay  af- 
ter having  fiilfilicd  their  allotted  funclionn.  Thus 
the  tunics  of  the  seed  perish  beneath  the  soil,  afler 
bavingi  yielded  their  nutrient  matter  to  carry  on  the 
evolutioo  of  the  embryo;  and  those  cotyledons, 
wMch  riw  into  the  air,  decay  aha,  wh«o  the  ladida 
has  taken  its  proper  bold  of  the  aoil*  end  the  tcavai 
arc  sufficiently  developed  to  execute  their  appropri- 
ate functions.  So  likewise  the  petals,  the  stamens, 
and  pistils  of  the  flower,  rapidly  fade  and  fail  as  soon 
as  the  important  function  of  fecundation  is  eiFccleU; 
the  fruits  next  drop  when  they  have  reached  matu- 
rity  ;  and  lastHr,  the  leavei,  even  of  perennials,  when 
their  aTlotted  nmodons  have  oenMO,  decay  and  fall 
like  those  of  annual  plants. 

To  account  for  this  Jail  of  the  leaves,  many  hypo- 
rheses  have  been  proposed.  Some  have  ascribed  it 
to  defective  transpiration,  and  consequent  accumula- 
tion of  juices  in  the  vessels ;  others  to  an  inequality 
of  growth  between  the  stem  and  petiole  of  the  lea^ 
during  the  progress  of  vegecattoa;  otbert  to  the  de- 
eieeauen  of  ediular  ttanie»  mppoiaed  to  ex'ut  at  the 
nnertionof  the  petiole  wiA  the  stem;  others  to  a 
simple  slotghing  of  worn-out  parts ;  and  by  others, 
the  fall  of  the  old  leaf  has  been  attributed  to  the 
growth  of  the  new  bud.  la  all  the  examples  enume- 
rated above,  of  the  decay  and  fidl  oi  cotyledons,  flow- 
en,  and  fruiu,  the  orgaM  eaaied  to  execute  their 
functioM,  when  the  fufom  of  their  aaitenee 
were  accomplished;  end  eoeh  we  bmim  regard  aa 
the  general  law  that  determines  the  death  of  ilie 
leaves.  In  some  instances,  the  death  of  parts  seems 
to  be  hastened  by  the  diversion  of  nutrient  matter 
from  the  older  organs  to  the  new  pan.-;  which  are 
eobsequently  developed,  a*  it  aiiem|>litiLd  in  the  dc- 
dtne  and  foil  of  the  etaneoo  «m1  pistils  from  the 
growth  of  the  ovary  efter  feenndatton ;  but,  m  other 
in^tiir  cf  c,  ;k  i:i  I'.u  I'h-ath  of  annual  plants,  no  bmc!i 
acting  i  jiUft  ia  apparent  ;  and  nothing  remains  to  ul~ 
count  for  the  event  that  occurs,  save  the  charncler 
of  duration,  more  or  less  extended,  which  was  im- 
pressed on  the  plant  at  the  era  of  iu  fomatioB* 

But  from  whatever  cauae  the  deddnooi  Ofgana  of 
plaotf  ceere  to  pertbrm  thetr  ftmetidna,  the  inune- 
diatc  cause  of  their  fall  sctTms  to  vary  in  different 
vegetables  ;  and  to  depend  often  on  accidental  cir- 
cumstances of  climate,  &c.  In  some  in.<>tances,  tiic 
growth  of  theyoong  bud  seems  to  occasion  the  fall 
of  the  leaf.  Thus,  thongh  the  leaves  of  the  oak  die 
and  beoome  dry  in  antttoui,  they  do  not,  says  Du 
Hanel,  fall  till  spring,  when  tbcbudi  begin  to  open, 
and  the  new  leaves  to  appear.  In  other  instances, 
the  fall  of  the  leaf  seems  lo  be  connected  with  the 
exercise  of  the  transpiratory  function  ;  for  plants 
which  transpire  largely  soonest  lose  their  leaves,  and 
hence  evergreens,  which  transpire  little,  retain  their 
leaves  longer t.  £ven  if  en  evergreen  be  engrafted 
on  B  deciduon*  tree,  ft  ftlll  retama  Its  leaves  after 
those  of  the  stock  have  fallen.  Sudden  changes  of 
temperature  and  humidity  in  the  atmosphere,  fre- 


qoeatljr  ^note  the  fall  of  leaves;  tbn%  in  aotamab 
when  rein  soeoeeds  to  a  while  frost,  the  hnm'V^ 

sometimes  rapidly  fall.  So,  likewise,  it  sometimes 
happens,  that  the  too  great  beats  of  summer  dry 
up  the  leaves;  and  then  also,  if  v  arni  rains  fol- 
low, the  dried  leaves  fail  aod  new  ones  succeed, 
which  continue  longer  tlian  those  of  spring.  On  the 
other  hand,  leaves  equaUy  fall,  thoi^  not  so  tpe^ 
ly,  when  the  winter  is  mild;  and  u  eooserveievis^ 
where  a  regular  temperature  is  kept  up,  deciduous 
plants  lose  their  leaves  in  spring,  when  the  new  ones 
shoot  forth.  Certain  accidents  or  diseases,  however, 
as  liglaniag,  or  tlie  eruption  of  the  proper  juice 
from  its  vessels,  or  a  peculiar  disease  which  se- 
parates the  bark  from  the  wood,  sooctimet  kiU  a 
tree  suddenly;  and  then,  says  Du  Hasael,  thon^ 
the  leave*  become  dry,  they  adhere  strongly  to 
the  branches.  These  facU  show,  that,  while  the 
natural  tieaifi  of  the  leaf  is  to  be  sought  in  ilu  ypt- 
cific  nature  and  constitution  of  the  plant  to  which 
it  belongs,  its  faU  depends  sometimes  on  the  growth 
of  uew  buds;  or  on  variatiom  in  the  motion  of 
ita  fluids ;  or  on  sudden  cJianns  in  the  temperature 
and  humidity  of  the  ataMwpmsre;  and  sometiaies^ 
probably,  the  period  of  the  fall  is  detcmined  bj 
a  diSersoce  of  taotture  in  the  fibre  of  the  idiot 
itself. 

1  he  duration  of  the  stem  or  trunk,  after  the  leave* 
have  fallen,  is  very  diflerent  in  diftereot  plants.  In 
many  herbs  the  stem  dies  at  the  same  iSaat,  er 
sliortly  after  the  leaf ;  but  in  some  trees,  the  life  of 
thetrunk  is  prolonged  through  many  ages.  The  GtnxU- 
(»£!■'.(  Magazine  for  1762  contains  an  account  of  the 
age  ol'  a  chesnut  tree,  then  growing  at  Tamworlli  in 
Stafrordshire.    This  tree,  it  is  said,  was,  at  that 
period,  probably  the  oldest,  if  not  the  largest,  in 
England,  being  SH  feet  in  circumference.  It«  period 
of  rtsiog  from  the  nut  may  be  fixed  at  the  year  800, 
hi  the  reign  of  King  Egbert.  From  that  date  to  the 
rrign  of  Stephen  is  SS5  years,  at  which  line  it  was 
[jxcd  on  as  a  boundary  or  landmark,  and  called,  by 
way  of  diiiiinciion,  the  Great  ChcsntU  Tree  of  Tarn- 
worth.    From  the  first  year  of  Stephen,  anno  1155, 
(0  1768,  h  687  years ;  so  that  its  entire  *ge^  at  that 
period,  was  962  yeets.  It  bore  nuts  in  ]  759,  from 
which  young  trees  were  raised.   In  this  tree,  there- 
fore, th(!  faculty  of  producing  seeds  remained  at  the 
age  of  more  tliun  y50  years;  but  whether  ibis  faculty 
continues  through  the  entire  life  of  such  trees  is  not 
known,    in  annuals,  we  know  that  life  ceases  in  the 
whole  plant  soon  al^er  reproduction  has  been  aooooi- 
pliahed ;  but  the  observatioo*  of  Mr  Knight  seem  to 
show  that,  in  eerteui  trees,  as  those  of  the  apple  and 
pear,  the  reproductive  powers  cease  before  those  of 
vegetation  terminate.    The  death  of  pisou  at  such 
various  ages,  yet  occurring  at  the  same  age  in  plantl 
of  ttie  same  species,  suggesu  the  belief  that  a  pe< 
riod,  beyond  which  life  cannot  extend,  was  assigned 
to  each  species  et  the  era  of  ita  creetiOD,  and  that 
this  diameter  of  duration,  like  the  others  peculiar  to 

the  specie^;,  it  tlWsnitted  thlfnij^  all  succeeding 
geoeratioos.  (q.^ 
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tt  ii  h-:"      WAOES.    See  Taxation,  page  (jJO- 
'^'V^     WAKEFIELD  (Gilbckt),  a  commentator  ami 
critic  of  MNne  cdebri^j  bom  at  Nottinghara,  SSti 
Fainun\7SB,wmtiS»mmv£the  B«vmid  George 
Wakdicld,  Rector  of  the  ptrah  of  St  NIcoIm. 

He  was  observe<l  in  his  earliest  jufiiiicv  to  he  of  a 
icrious  turn  of  miiiJ,  juiJ  lie  made  a  raiiUl  prugriesii 
ID  the  first  elements  of  literature.  At  the  age  of  se- 
ven, he  was  sent  to  ji  free  »chool  at  Nottingliam,  and 
reniuineii  there  two  jcars,  chiefly  under  the  tuition 
of  Mr  Beardmor^  After  wards  moater  of  tl^  Charter- 
luNiws  h*  WM  moi  lait  to  •  adod  k«pt  by  the 
Reverend  S.  Pickthall,  at  Wilford,  an  institution 
which  aeems  to  have  been  only  ilUtinguished  by  the 
regular  imprisDnment  of  the  boys  for  no  \ca.^  than 
eleven  hours  a  day,  Advr  this,  when  his  fiitlier  ob- 
tained  the  viearagc  of  Kingston  in  Surrv,  with  the 
dttpdry  of  Ukhiiioiu}^  he  was  placed  luuler  the  care 
of  nh  cuiite« who  kmta  adraol  et  Richmond ;  he 
yna,  howetv,  wnMnredin  1709  f  a  better  conduct- 
ed ertiiblishment  in  the  mne  neighbourhood,  kept 
by  the  Reverend  R.  Wooddcson,  of  whom  be  IJfiefrii 
in  his  Memoirs  with  high  approbation. 

At  sixteen  he  went  to  Jeaus  College,  Cambridge, 
where  hia  ciaiaical  studies  still  continued  to  be  we 
nrincipM]  tUgfitt  of  bU  attention,  altliough  he  was  ao 
tbttinuteaa  to  obtain  the  mokof  mcmkL  wnafjec 
■t  the  tertntnetMD  of  his  acedemical  atudies  in  1776. 
He  hm,  indeed,  the  candour  to  uhs4<rvc,  that  the 
year  was  below  mediocrity,  with  rej^urd  to  the  per- 
farninnces  of  the  candidnics  in  jrmeral;  and  that, 
when  he  obtainetl  the  second  ciai»:>ical  medal,  on  the 
Duke  of  Newcastle's  Ibiiodation,  he  had  only  one 
cempetitor  J  atillj  it  mmt  not  be  denied,  that  to  be 
bodt  ioeotid  wreogler  and  seoond  mcdalUBt,  iii  any 
year,  Implies  no  or<Hnary  jiortion  of  npplieation,  as 
well  H8  iome  consiilerable  talent.  iNIr  Wakefteld 
waK  however  dislingiii.shed,  throughout  his  life,  by 
a  singuiar  mixture  of  opposite  liabits  ;  and,  in  the 
nudst  of  his  studies,  be  confesses,  that  "  be  seae- 
tiroes  felt  himself  alinost  incwpeble  of  reedb^  a  ajn- 
,  gle  page  for  months  togetlier»  end  ill  Mininier  eepe 
dally,  lie  could  only  wander  about  the  fields  in  « 
sUte  of  perfect  inactivity.  On  the  odite  hand,  he 
•ays.  that,  "  for  five  years,  he  ro.se,  almost  without  ex- 
ception, by  five  o'clock,  winter  and  summer,  but 
never  breakfasted,  drank  tea,  or  tupt  Qsuppetl]]."  or 
of  course  dined,  "  alune,  half  a  doeen  tine*  during 
•n  tfaet  spaett  enjoying  society,  from  the  fint,  be- 
yond measure.'* 

He  became  a  FeUov  of  Jesus  College  in  1776, 
and  he  gained,  in  two  successive  years,  tlic  second 
Bachelor's  prises  given  by  tlie  CluuiceUor:  in  17 78, 
he  wa.-i  ordained,  by  the  Jhshop  of  Peterborough, 
though  he  did  not  sidjscribe  tlie  Articles  without 
great  rductance.  He  obtained  a  curacy  first  at 
*  Stockport  in  Cbcehire,  and  then  at  Livei|ioflL  The 
yeer  dbr,  he  flMiied  Min  Witeoq,  a  meet  of  tlw 
Beccor  efStodtpoit,  and  thai  vacated  hk  fidbwihip  t 
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his  domestic  life  api>ears  to  have  been  happy  ami  Wshctdd. 

harmonious,  ttiougb  tlie  only  merit  of  liia  wifis,  tiiat    —  ^  

be  has  lefX  upon  record,  is  the  riiwakr  hereditaiy 
qualifioNtion,  that  her  great  gwdSthee  and  gnat 
graiidmodior  had  lived  tegedker  as  nan  and  wtR  for 

seventy  five  years. 

Soon  after  his  marriage,  be  became  classical  tutor 
in  the  dissentuig  Academy  at  Warrington,  tbou^ 
he  did  not  professedly  unite  with  any  specific  com* 
munity  of  dissenfeeraea adopting  all  ttuir  opinions; 
but  he  soon  begtn  opanlT  lo  attadt  thoae  ol'  the  e*> 
tahliahed  dmnft  in  a  BMatitBdaof  contrDTereiel  writ. , 
inga,  and  especially  in  the  notee  accompanying  his 
new  transhaions  of  some  paru  trf  the  Scripture* ;  a 
w  ork  for  whicli  he  liad  diligently  laboured  io  pre- 
pare himself  by  the  study  of  various  dialects  of  the 
Oriental  languages. 

A  flcr  the  dissolution  of  the  Aoadcmy  of  Warring' 
ton,  he  lived  at  Brain  cote  in  Nottinghlliuluiv^  eft 
Uidnond*  and  at  Ne<Ungbam ;  partly  occupied  in 
the  inetmetiali  of  a  few  pupils,  and  ]iartly  in  pursu> 
ing  his  own  studies  and  illustrations  ul'  antiquity. 
In  1 786,  and  for  two  or  tlirec  yi»tr»  after,  he  suflered 
greatly  from  an  acute  pain  in  his  shoulder,  which 
interfered  materially  with  the  prosecution  of  his 
theological  inveatigatioQS.  ^ 

In  the  year  1790,  he  aecepteddia  daMuel  pro^Ses- 
sorship  at  Hackney ;  here  his  leelwes  and  inetmctians 
were  genem'Iy  iiiii  n  .  /Ld  and  aJinired,  but  he  carried 
Iii*  dittiicut  iroui  die  iii  Licles  of  faith  of  any  est;iblish- 
ed  society  of  Christians  mi  nuuh  further  than  ;uiy  of 
bis  colleagues,  that  be  was  thought  too  independent 
to  continue  in  his  situation,  and  he  consequently  \e(t 
the  institution  in  1791. ;  and  for  a  timiUr  ireai.on  he 
flkilad  of  obteininK  the  ehaiKO  of  two  private  pupils 
whom  he  expected  to  have  Ix-c-i  j^'ir.reil  with  him. 

He  conliuuetl  to  reside  al  Hackney,  employing 
himself  partly  as  an  auUior  and  editor,  and  partly 
in  the  education  of  iiis  own  chililren.  Among  bis 
original  productions  were  several  polemical  ana  po>  , 
litical  pemphlets,  relating  to  the  war  with  Fnnee^ 
andtothevatiousconuovenHaof  tbeday;  of  theses  ^ 
the  most  remarkable  for  its  eauaeaiHOcee  to  hiniadf 
was  his  IZepfy  to  the  Bishop  of  LandalTs  Addren, 
which  occasioned  a  prosecution  to  be  brought  by 
the  Attorney  General  against  his  publisher  first,  and 
then  against  himself ;  and  he  was  sentenced  to  be 
confin^  for  two  yeara.in  Uorcheater  jail;  a  puniib* 
aeeut  w  hich  was  probably  jntanded  to  be  eumewhet 
severe^  but  whidi  wm  anel  ArtnMla  in  ito  «pm> 
tion  on  bis  subsequent  oomfiNt,  since  it  was  the 
cause  ofhlH  obtaining,  by  the  cxer'.iiiti^^  1  PIlIs  frtenda 
and  his  partisans  at  large,  a  suhsci  ipiiuu  ui  about 
L.  5000;  a  sum  which  not  only  alleviated  the  rigour 
of  his  imprisonment*  but  also  enabled  him  to  leovc 
his  family  in  a  state  of  eoanparativc  affluence. 

He  wa»  prine^attj  ncBBpied  doriqg  hie  oonfine- 
mmA  in  ccuninainf  we  UMnwrUbaanfidr  the  press, 
and  in  pnpirhig  a  oeriee  «f  diMiad  leetiiwih  bf^n^ 
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WikcJiad.  ning  with  the  illuctntion  ot  the  second  book  of  Vir- 
^V"^  gir«  Eneid,  the  first  course  of  which  he  delivered  in 
London  iounediately  after  his  liberatiun  in  May  1801. 
The  cdket  of  unusual  exertion§  of  bo<ly  and  mitid, 
iftar  M  long  «  oesaation  of  eierciae,  and  in  hatmn* 
mer  weather,  nppesm  to  have  predispoaed  hit  con- 
*tituiion  t<j  a  typhcjus  fever,  of  wliicli  h«-  died,  after 
a  Ibrtuiglit'a  illnesR,  the  9th  of  September  1 801 ,  leav- 
ing a  widow  and  nix  children,  four  sons  and  two 
diraghters.    His,  brother,  tlie  Uev.  Thomas  Wake* 

'  field  of  Ricbmond,  .iImj  survived  hira,  and  died  in 

1806.  The  catologiie  of  his  litisuy  olEqpviqg  it  •» 
mdtitndinoa*,  llMt  it  partly  lella  Ht  own  itoryby  iti 
length,  and  admitB  of  very  few  ])articular  remarks. 

1.  Poemain  :  ^uibux  acvedunl  querdam  in  Horotium 
Oliservntiortes.    4.  {'ainbr.  177(). 

2.  A  Plain  and  Short  Account  of  the  S'nturc  of 
Baptum.    12.  Warr.  1781. 

S.  A»  Emm  on  imtpiration.    8.  Wur.  }78I. 
*.  Antm  Tramdation  of  the  Fint  Spittle  I0  tke 
Tkeitalonian*.    8.  Warr.  1 78 1. 

Tramtlation  oj  the  Gotpd  qf  St  MaMm. 
Warr.  1782- 

6-  Directiom  for  the  Student  in  Theology-  IS. 
Lond.  1784. 

7.  A  Sermon  Preaeked  at  Richmond  on  the  Peace. 
kLoad.  1784. 

8.  An  Inquiry  ooneernii^  ike  Ptnta  ef  Jemn 
Christ.    8.    Lond.  1.784. 

9.  Oil  the  Origin  of  Alfhaheticnl  Cfmracter.t. 
Manch.  Mem.  I.  1785.  Lffe*  II.  Attcin]iting  to 
cut  the  knot  of  their  inTcntian  hf  xfenfiv  it  lo  1b> 

spiration. 

10.  Several  LeiterM  signod  NqihwHrtwifUMj  III  riwi 
Xteoiu^  JUfiotitary.   Lend.  1788. 

11.  The  Poeme  ^  Mr  Oray,  with  JIUh>  8. 

Lond.  17S(). 

12.  yirnilii  GeoTfpea.    8.    Cambr.  1788. 

13.  Ilemarki  on  Dr  HtHTwlef'e  OrdbtaHem  Stmm. 
12.    Lond.  1788. 

li.  Four  Marts  if  Aniichritt.    8.    Lond.  1788. 

16.  Anew  TraatlatieHqfFarle^  the  Item  Teita- 
mm  mvHgly  traadateL  8.   Lond.  IT89. 

16*.  An  Addreeeia  ikelmhaUumU  ^Hettin^tam. 

S.     Lond.  17  89. 

17.  '  <  on  the  ItiteraatEaUmeetfAeChit' 
tian  Ileti^ion.    8.    LontL  1789" 

18.  Siha  Critka.  I.    8.  Cambr,  1789.  !!•  1790. 
.    *  IIL 1783.   IV.  Lend.  1793.   V.  1795.  Intended 

Ibr  ^  iDaelMlioa  of  Ihe  SteripMiM  ftoot  Ae  Ondk 
and  RoDian  writers.  The  last  two  parte  were  prioU 
ed  at  the  expense  of  the  Rev.  R.  lyRWhitt 

19.  An  Address  lo  the  Bi>hop  ^  8t  Dllrife-.  8. 
Birm.  1 790.    On  the  Liturgy. 

20.  Curtory  Rtfieciiont.  8.  Binn.  1790.  On 
the  Corpwation  end  Test  Acts. 

91.  An  Imftmy  iata  the  Expediency  and  Propriety 
qfPiMearaaeMWankm.  8.  Lond.  1791.  Bd. 
s.  1792. 

22.  Memoirs  of  his  T.fe.  8.  T.ond.  179'2.  2  Ed. 
2  V.  8.  180i.  CotUinued  by  Mr  Hutt  and  Mr 
Wainewright. 

98.  A  Tramiatiaa  eftki  Nem  Tettameai,  S  T.  8. 
Land.  1798.  Mad. St. 8.  179& 


2'if.  Stncturet  on  Dr  Priestley's  Letter  eoneeming  WihWhtf 
Public  Worship.    8.    Lond.  179*.  ^'^V**' 

25.    llejJy  to  the  Arguments  against  the  Ittquiry, 
«.    Lond.  1792. 

S&EvUencesofChriitiamty.   8.  Load.l79S- 

<7.  Tke  Spirit  of  (^rMamty  compared  mtA  Ike 
Spirit  of  the  Times.    8.    Lond.  17;H  Seditions. 

28.  An  Examination  of  the  Age  <f  Reason.  8. 
Lond.  1794.  '2  etlition; 

29.  Remarks  on  the  Oeueral  Orders  o/'  the  Duke  £f 
York.    8.    Land.  ITM. 

80.  Uarain  fam  mftnaat,   IS.  Lond.  179*> 

51.  Trt^enhat'im  Orttearwm  dehdai,  9  t.  A. 
Land.  179»  The  Eumenidu,  Tntdkiaht, FiUeOtlaB, 
Hrrculei,  A/cestes,  and  Ion. 

52.  Po|>e'»  tVorks,  with  JlfHMrlff  and lUtu^vAme, 

Vol.  I.  b.  Warr.  J  794. 

35.  A  Reply  to  Paine's  SeoMd  Fut  ^iU  Agt  ef 
Reason.    8.   Lond.  1795. 

84.  PneficHl  Tramslattomt.  18.  Land.  1795.  Ba- 

peciaUy  from  Horace  and  Juvenal. 

55.  Bionis  et  Moichi  qua  supersunt.    IS.  Lond. 
1795. 

56.  VirgUn  Opera.    12.    Lond.  1796. 

57.  Obstrvaiions  on  Pope.    8.    Lond.  1796. 

38.  A  Reply  to  Ike  Letter  ^  Edsaand  Barte,  Esq. 
a   Lond.  1796.  Twice  reprinted. 

89.  Homer'B  Ukd  hj  ¥age,  with  Mtfee.  11  r.  8. 
Lond.  1796. 

40-  Lucretius  de  Rerum  Natura.  3  v.  i  jml  8. 
Lond.  1796,  1797.  A  splendid  book,  with  some 
cxiUations  uf  manuscripts,  and  some  notes  of  Bent* 
lejr«  But  the  collations  are  snid  to  be  inaccurate, 
aadtlte  commentary  more  prul  i  x  than  jadidous.  See 
PiDnaii  in  ffr,  CHtk,  1801,  X.VIL  p.  48S.«ml  Elmt- 
ID  tfie  CKudeel  Jaaraii.  He  Kceived,  however, 
man  v  ^ i  ;t  rful  iind panegyrical  acknowlpdgtneiilji  from 
liis  UiTiii;>n  corrwpondents.  The  edition  is  dedi- 
cated to  Mr  Fox,  with  whom  ha  ceaunanoad aB  ao- 
quaintance  on  the  occasion. 

41.  In  Euripidis  Hei^abam  DfahOe,  Land.  179«. 
On  Fanaa'a  Jxceate. 

49-  A  Lefterle  Jaeai  Bryant,  Esq.  on  ike  War  of 
Troy.    4     I.ontl.  1797- 

45.  A  Letter  to  H'iHtam  IVtlberforce,   Esq.  8. 
Lond.  1797.  Ileprinted. 

44.  A  Reply  lo  some  parts  of  the  Bishm  ^  Lou* 
dafs  .Address  to  tke  People  of  Great  Brkaia,  9, 
Load.  1798.  Twice  rmiuted. 

49.  A  Later  ia  Sir  Mm  SeaU,  kit  MajesiuU 
torney  General,  am  fAe  fo^^  ^  a  Ude  TntU,  <• 
Lond.  1798. 

4(j.  Drfrnce  delivered  in  the  C<ji-ri  ,.f  King's 
Bench.  47.  Addreu  to  the  Judge*  in  ApriL  48^ 
Address  to  tke  Jadge$.  ia  Majf.  hiiitad*  but  not 
published. 

4ft.  Tie  Pint  Satire      Jmend  HdMed.  IfL 

1800.    Life,  Vol.  II. 

50.  Correspondence  nitk  tke  late  Right  Hon.  C.  J, 

Fos.   8.   Lotid.i8ia.  ChiafljenadgeeU«rcl^ 

sical  Literature. 

But  few  of  the  characters  that  have  ever  cmpb]^ 
ed  the  pen  of  a  bkMnnfaer,  have  exhibited  mora  w> 
inttkdd«  «aDtmt^»  cittar  In  a  moial  gr  IB  a  li^^ 
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Mint  of  view,  than  tint  of  Gilbert  Wak^d:  aid 
^ne  Ihu  moordingly  been  depicted,  hj  crMee  and  bte* 

torians  of  varioan  senlimciits,  in  colnurs  the  niost 

Xsite  and  the  moist  discordant.  "  Of  his  lurti- 
modi's  of  thinking;  on  reVifrioua  and  political 
aabject'ii, "  says  Mr  Liodsay,  "  different  men  will 
finn  different  opinion* :  concerning  the  intigri^  of 
lua  liaar^  and  the  oooautency  of  hie  character^  there 
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I  fa*  hut  «Kic  ophdon  amonfSt  tbeae  who  enjojed 
the  happiiWM  of  hi«  acquaintance."    It  would,  In< 
deed,  be  difficult  to  find  out  a  more  •plf'n<li(l  ex- 
«mpl(>  of  Iii^h  honour  bikI  self  deniul,  and  of  innpnifi- 
ccnt  liberality, even  uiidcractu.il  pecuniary  embarrasa- 
inent,  than  Mr  Wakefield  displayed,  at  a  time  when 
he  had  to  aupport  hinuelf,  with  a  wife  and  lix  or 
aeran  children,  Mi  abnit  L.  150  a  year,  in  volnnlari* 
If  ipagring  the  espouea  of  Mr  Cuthell  on  hk  m«M> 
taition  for  publisbinif  the  Reply  to  the  Btthop  of 
T  inil  ifl~s         .  r>  ,  which  exceeded  the  whole  yearly 
anioiint  of  his  iiic-nme.  "  Hi«  devotedness  to  study," 
■ays  his  friend  Dr  Aikln,  "  was  by  no  means  attend- 
ed with  a  reserved  or  unsocial  cli^sition ;  i'ar  no 
one  could  delight  more  In  free  conversation,  or  bear 
Int  fart  b  kwM  nam  ttd^soo^  aadii; 
n  controvenni  and  cntieal  wnttngt,  be  wat  cfit  to 
intittl^  in  the  contemptuous  und  severe  expressions 
which  he  found  too  much  sanctioned  by  polemicAl 
use,  in  disputation  hy  word  of  mouth  he  was  sinj;u- 
larly  calm  and  |i^tk,  patient  in  hoaniKt  and  placid 
in  replying.    To  conclude  tha  topic  orplit^  moral 
character,  it  vaa  nuurked  by  an  B|iCBni!W,  a  aimnliK 
city,  a  good  ikith,  an  affieetfeoate  ardour,  a  noU* 
elevation  of  sotil,  which  mAde  way  to  the  hearts  of 
all  who  nearly  approached  him,  and  renilercd  hirai 
the  obji  i  t  ;;  tiipir  warnu-st  attachment.  "    But  "  he 
wanted  time  or  patience,"  sayi  Dr  I'arr  very  justly, 
"  for  that  discrimination  which  would  have  made 
hie  coiijactmw  lawer  indeed,  but  more  probabk^ 
and  h«  prineiplea  more  exact:  {jet}  I  shall  «vn> 
think  of  hira  as  one  of  the  best  scholars  pradoced 
by  my  own  country  in  my  own  nfce."    The  cotnpit' 
nents  of  Heyne,  and  of  iii-.  ]i<iy'H  .T.ifnli-,  .irv  scill 
more  elaborate:  but  it  is  well  known  iluit  when 
Por.Kin  wan  one  day  asked  for  a  toast,  with  a  senti- 
ment from  Sbtdieapear,  he  gave  "  Gilbert  Wake> 
Mi,  WUft  HacuMd  ia  Ann,  or  *e  (o  HKcvjuf  and 
as  ibimIi  «f  tmtfa  aa  Acm  im  of 
I  in  the  a^Uoation.  A  weiawii'  of  hia  £ 
in  the  Ttrliish  Critic,  by  no  means  favourably  dis- 
posefl  toward*  him,  readily  ndmits,  tliat  "  he  was 
strictly  and  enthusin.sticully  honest,  and  Hecnis  to 
have  acquirctl  even  a  pas.<tiun  for  privations:  these 
feelings,  adde<l  to  his  pride  of  independent  thinking, 
kd  hni,  we  doubt  nol^"  he  nys,  "  to  abMiin  ftcu 
wAm  ;  to  hare  reUnqnidwd  in  part,  and  to  be  tHMU 
tng  entirely  to  give  up  the  vu  (if  '.iilm;;!  fcxxl,  with 
various  other  instances  of  peculi.iniy.    Knowing  his 
own  assiduity,  and  giving  himself  ample  credit  for 
Sagacity,  he  tli ought  that  he  was  equal  to  the  deci- 
aion  of  every  poMlble  qawlion :  and  thus  he  became 
blotted  to  aunnfe  emy  ^pandoa  which  had  once 
poainnd  hia  very  ceeentrienndentancBnf.'  He.  was 
as  violent  against  Creek  accents  as  he  was  against 
the  Trinity,  ami  anathematiaed  the  hnal  N  as  strongly 
~~  "  MvithhM 


Mm*  ofraetituda,  juitiec^  dqimi^cr  whatever  dae  wskcMd. 
it  might  be,  waa  to  give  way  at  once,  and  to  be  re> 

scindwl  at  his  plea-sure,  on  pain  of  the  mrst  violent 
reprehension  to  all  opponents ;  whether  it  were  an 
article  of  faitli,  a  principle  of  jxilicy,  a  doctrine  of  ,  . 

morality,  or  a  reading  in  an  ancient  author,  awaj 
ft  moat  go,  aiisowi  ttm^  rt  mai,  to  tlw  d^ga  and  the 
vultwca.  These  exterminating  aantamatwnv  dm 
given  witfi  anch  precipiuncy,  ns  not  to  allow  inm 
a  minute  for  consideration.  To  the  paper,  to  the 
press,  to  Uie  [^publicj,  all  was  given  at  once,  fre- 
quently to  the  incurring  of  the  most  p.i  1 1 ):>>•  <  Absur- 
dity. Thus  the  simple  cl^ance  of  O  henii  Sexti,  in 
Horace,  was  proposal,  in  ea  edition  of  that  aiakor, 
to  ba  changed  to  O  Am  7?  filMfi,  tbotwh  tha  alMnK 
tioo^  beridn  being  iMBt  fadd  and  taatelm,  pvodMMd 
a  Mnnder  in  quantity  so  gross,  that  no  b<^,  even  in 
Ae  middle  part  of  a  public  school,  would  have  been 
thought  pardonable  in  committing  it.  By  iEaidta 
feither^  original  or  habitual,  his  sincerity  became 
offensive,  hia  honesty  haughty  and  uncharitable,  his 
intrepidity  factions,  hia  acuteness  delusive,  and  hia 
memory,  assisted  bf  amdl  diligence,  a  vast  weapon 
which  hia  Jndginent  waa  totally  nnaUe  to  wield." 

It  ia  not  impoarihte  that  Mr  Walufield  might  have 
been  more  successful  in  his  studies,  if  he  could  have 
fouiul  suflident  motives  Ibr  directing  them  rather  to 
scientific  than  to  philological  pursuit.s  :  for  he  seems 
u>  have  been  fully  impressed  with  tbe  superior  dig« 
nity  of  science  to  that  of  any  department  of  philo- 
logy. "  Compared  with  the  noWa  Iheorias  of  malkt* 
maiml  philosophy."  he  says,  "onr  efaarieal  Itienhm* 

tions  are  a«  the  glimmering  of  a  taper  to  the  meri- 
dian .'•pleiuiour  of  an  equatorial  sun."  He  would, 
however,  scarcely  have  had  ))er.severance  enough  to 
distinguish  himself  in  tliat  solitary  labour  which  is 
required  for  the  minute  investigation  of  natural  pfaa> 
nomena :  and  it  is  saidom  that  any  oellateral  encou* 
■agement  is  held  onl,  in  thia  oovntry,  for  the  oonti* 
aued  cultivation  of  abstract  adonea ;  while  the  clas- 
sical scholar,  though  he  is  supposed  to  be  principal- 
ly occupied  with  nouns,  and  verbs,  and  particles,  is, 
in  fact,  unconsciously,  and,  tlierefore,  most  efTec  lual- 
ly,  learning  the  arts  of  poetrj-,  and  rhetoric,  and  lo- 
gic, which  have  furnished,  in  all  ages,  the  spur  and 
the  reins  for  urging  on  and  daccting  tlie  tojgh^ 
bulk  of  tlie  body  politic,  in  church  ami  in  Mato*  al 
the  will  of  italcwiara.  The  young  man,  on  tlu  other 
hand,  who  comnicnces  the  pursuit  of  science  with 
ardour,  obtaiiiii,  if  he  is  must  successful,  and  untor- 
mented  by  luuieceaaary  scruples,  a  quiet  fellowship, 
a  ctnnfortable  apartment,  and  an  excellent  plain  din» 
ner  for  the  remainder  of  hia  life :  and  if  be  fifle  of 
tfacae,  he  m^r  cfaanee  to  lie  made  an  exciseman ;  or. 
ni  Ae  improved  afian^tamenta  of  the  present  auspi- 
cious da}'s,  a  computer  or  an  assistant  astrono* 
mer:  but  with  respect  to  any  influence  that  his  pur- 
suits  nii,^lit  lie  supposed  to  liave  on  the  elevation  of 
his  rank  in  Life,  or  in  the  independent  provision  for 
a  family,  he  must  lay  no  such  flattering  unctions  to 
his  soul,  but  nnat  at  aU  timea  place  hia  pride  and 
his  happinna  ha  Ae  illliiii  liiiii  that  a«  Mini  nAWM 
IPSE  DaMt,  which  is,  in  truth,  the  btot  mbtwnary 
support  of  the  wise  and  the  good  itt  cvtoj  dvcwi* 

(*•*•) 
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New  Bomh  ,  WALB8  (Nbw  Sovtr).  ta  tiw  Eneydop«edia, 
W<Im>  unjei-  the  hcwd  !!l>li.\nti,  Nnv,  i,  ,l;'vi:[i  nn 
account  of  this  culouy,  lacJuaDj)^  u  iiistury  ut  lUi  rir»c 
settlement  by  a  party  uf  convicts  conducted  there  by 
G«f«nior  Philip ;  a  description  of  the  country,  and 
of  ibe  atttivMb  mA  wcfa  few  slight  notices  on  its  in- 
terail  gaojrapbyt  ml  aaioial  and  Tagetabb  pradoo- 
tloiu,  aa  tSis  oanvir  Ibato  wbioh  ibm  boaoded  the 
excursions  of  tbe  settlers  bad  enabletl  them  to  make 
In  this  RupjJemcnt,  under  the  Article  A  ^ )  ji.v  l  a  si  a  , 
tlie  accounts  of  the  injttlerncnt  arc  brouj^h-.  il  hs n  td 
the  year  and  copious  details  civen  of  the  re- 
mitt  of  several  expedttieM  undertaken  for  the  par* 
pne  of  iatemal  diseoivcijr*  CiMMidaraUa  diMOB* 
riooa  having  been  ezdted  m  FwUanwnt,  and  carried 
on  in  the  diurnal  r.r-.A  other  periodical  publications, 
respecting  the  .  i  i  iiiri,?nt  of  the  distant  settlc- 
mcQU  in  the  sou:ii( tu  lumi^phere,  it  wan  resolvcfi 
by  Uie  Goveromcnt  to  »cnd  a  CommisiiioDer  with 
powers  to  examine  every  part  of  the  administra- 
tion i  to  fftport  Ml  tbo  condition  of  the  inhabitanta 
in  geoeial,  on  their  pofiidta,  thoir  haUiai  Ifaoir 
property,  and  their  conduct;  and  to  suggest,  for 
the  consideration  of  his  Majesty's  Ministers,  such 
lavvi  ind  regulations  as  might  tend  to  make  tliosc 
■etiiemeots  lew  burdensome  to  iireat  Britain,  and 
mora  conducive  to  the  improvement  of  those  per- 
sons wboae  violations  of  law  bad  created  a  neces- 
sity for  their  removal  froen  Europe^ 

From  the  Reporit  of  Commissioner  Bigge,  whose 
Uboura  were  closed  in  1821,  and  from  other  papers 
laid  before  Parliament,  the  follotving  accounts  of  the 
present  state  of  New  South  Wales  are  chiefly  ex- 
form. 


Pcwnt  tute 


at  tbe  Popu-  inereaie  of  inhahitanls  by  births,  owing  to  the 
hdMb       great  disproportion  between  the  males  and 


\B  totne 
lOBialca, 

has  been  very  small  tince  the  commenoement  of  (he 
settlement,  nnd  r.u  i  <  i.t ii  u  j  to  be  so  till  the  sexes 
approach  nearttr  to  an  equality  ifian  they  do  at  pre- 
sent- The  whole  number  of  convicts  exported  to 
New  Sotitb  Walea  and  to  Van  Dieman'.K  Lund,  from 
the  ycdt  1787  to  IfltO^  WW  SS,il7  male^.  and  3661 
ihmilM;  and  the  preaenl  pqMtlatioa  of  all  the  settle- 
menta  in  tlie  letter  year  amounted  only  to  29,407 
persons.  The  inhabitants  of  New  South  Wales, 
amounting  to  SS,9S9,  are  classed  in  the  following 
manner,  viz.  LSO?  are  persons  who  came  to  the  co- 
lony as  free  setters ;  li09  are  persons  born  in  the 
aetuement ;  3255  were  becoifoe  free  by  the  expiry  of 
the  teraw  for  which  thcgr  bed  been  aentenced  t  139 
hod  received  ahaoluta  pardons;  g69  had  received 
conditional  pardons;  1482  were  convicts,  but  with 
tickets  of  leave,  which  enabled  tlieni  to  work  on  their 
own  account ;  220  were  serving  on  board  colonial 
vessels;  9i31  were  convicts  in  a  state  of  servitude; 
and  the  remainder,  5668,  consisted  of  children  of 
iMth  lexei-  Tlie  wbola  munbcr  of  female^  of  all 
eloaaes  and  agce,  in  I920,  were  6310,  via.  S707  wo*, 
men,  and  2603  female  children.  It  appears  that  in 
thirty-three  years,  from  17HT  to  18'j!0,  during  which 
the  whole  numbers  transported  iuive  been  25,878  per- 
sons, the  number  of  the  convicts  who  have  died,  who 
have  lawfully  retimed  lo  Great  BriUin,  or  who  have 
'  their  cMafei  ammmie  tofetber  to  TOiO.  The 
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of  Sidney  (the  capital),  or  in  its  immediate  vicinin'.  ^alifc 
The  returns  from  that  place  make  tlie  ijjl  :ib  tants  to  "^'"^ 
be  12,079,  of  whom  4457  are  convicig. 

Whilst  tbi^  colony  ha«  been  iocreasiog  in  numbeis,  Mosal  Cw 
there  is  reason  to  hope  it  bss  been  instrumental  {ndida* 
eomewfaat  inqMrovhig  tiie  moral  chinictcr  of  tbe  per- 
aone  transpeiied  to  it,  or,  at  laeat,  diet  their  progeny 
is  placed  :r  rircumstance.i  less  exposed  to  tempta- 
tion than  it  would  have  been  under  tlie  tuition  of 
such  parents  in  Europe.  There  has  been  a  gradual, 
bat  general  improvement  in  the  moral  conditimi  of 
the  society,  by  the  children  of  convicts  arrt^|f  at 
maturity;  thna  fanning,  with  tbe  flree  aettlera,  siieeMr 
proportion  to  the  coovida  than  was  the  ceae  at  liw 
more  early  periods  of  the  settlement.  The  remitted 
convicts,  and  those  whose  time  has  expired,  seem, 
111  some  instances,  to  !; 'cu ne  useful  members  of 
society.  Mr  Bigge  relates,  that  out  of  4S7(>  remit- 
ted convicts,  including  those  wboae  time  has  expi^ 
ed,  S6&  tang  be  ccnaMered  aa  respectable  in  con* 
duct  end  duieeter. 

The  proportion  of  landed  property  acquired  by  Ad  uKr.r 
those  classes  of  inhabitant*,  may  be  coiuidcrcd  as  at  Pnpr- 
evidence  of  gome  mijirovt  iyie:i*  in  their  condition 
and  cltaracter.  The  whole  quantity  of  land  grant- 
ed was,  in  1820,  389,888  acres.  Of  thi.^  portion, 
20,517  belonged  to  remitted  convicts^  and  S^MS 
to  ooBvicu  adioae  dme  haa  expired.  Thoe  thoae 
damna  eeem  to  have  a  fiiir  proportion  of  the  land- 
ed property  of  the  settlement;  and  we  thinlc  it 
may  be  Inlrrnd  from  the  Commissioner's  Reports, 
that  they  possess  a  large  &bare  of  the  moveable 
property  likewise,  as  tJiey  seem  to  be  the  prin- 
cipal persons  who  own  veaaela  and  cany  oo  dietant 
trade.  Mr  Bigge  remeika,  that  **  tboogh  the  lien 
settlers  have  not,  as  a  body,  been  tbe  moat  aocceaafal 
improvers,  either  of  their  own  condition  or  that  of 
the  colony,  yet  the  best  cultivated  cetates,  and  the 
greatest  cjuantity  of  cattle,  belong  to  them,  though 
they  have  not  lately  engaged  in  mercantile  opera- 
tions." I'he  large  eranu  that  have  been  recently 
made  have  rendered  the  quaatl^  of  land,  held  by 
classes  of  individnala,  a  mm  accurate  critertoQ  of 
property  than  it  waa  hefbte  those  granu  were  mnde^ 
In  tl iL  Y'  jr  1810,  the  land  cleared  was  to  the  land 
granted  as  1^  to  4;  but  in  the  year  1820,  when  the 
land  granted  wan  389,000  acres,  the  portions  return- 
ed as  cleared  were  54,896  acres,  or  as  1  to  7. 
Of  the  cleared  land,  in  18S0,  16,706  acres  were  cal- 
tivated  to  yield  wheat,  11.S70  maiae«  1230  barley, 
979  170  tad  oatti,  213  |>eoae  and  beans,  504  po<a« 
foes,  nrr!  1094  in  orchards  and  garden  ground. 

'1  lie  lusure  progress  of  this  colony  must  depend 
mainly  on  the  productions  raised  from  the  soil,  and 
hence  the  coodition  of  its  agriculture,  including  the 
breeding  of  cattle,  becomes  a  most  interesting  tub- 
jeet.  Ilie  Am  land  aeuled  near  Sydney*  thoogh 
then  inoderately  (bftlfe,  haa  been  eshaaaied  by  over- 
croppinp,  f  t  Mint  n  rnTi=;r!crnble  expenditure  in  ma- 
nure, or  in  Ubuur  lor  taiJo'i mg,  or  !n  both,  is  indis- 
[ii  ii^ahle  to  renew  its  proLiu -;iv[-  powcrx.  It  has 
hence  become  necessary  to  pay  ottentioa  to  the  pro- 
duction and  proper  application  of  manure,  as  well  aa 
to  tbe  cnltivntien  of  aitifidai  food  for  the  canlew 
I 
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sigik  Lucerne,  unfoin,  and  bomet,  as  well  ea  tye-grati 
^^^'Ij'"^  meadow  fescue,  have  (mm  introduced  and  gra- 
""--Wilaii^  MMUWilawd  to  tlie  clinntt.   It  liw  been  re- 
marked of  the  gran  feedt  inipovted  fWMn  Europe, 

that  their  first  anJ  second  flnveriog  is  in  conformity 
with  the  season  in  Europe,  but  that  the  next  time 
they  flower  according  to  tliu  season  of  New  South 
Wales.  The  co«c  of  reclaiming  an  acre  of  torest 
land,  of  coavertiog  it  into  tilU(g^,  and  of  sowing  It 
mth  wlMBt,  it  caTcubtcii  to^  MMMiat  Ut  JL6»  lOt. 
Tbe  cost  of  (be  smie  opsralion  to  fit  .it  fiw  iMize 
'       .      would  be  L  fM     Mr  Cox,  tt)e  surveyor,  lioa 

*  e»Uuittted,  that  uu  a  iami  of  oo  acres,  when  the  go- 

I  vernment  supplied  subsistcuce  for  six  months,  the 

expence  wouU  exceed  the  produce  L.5,  19s.  the 
irst  year ;  that  in  the  second  year  the  produce  would 
eusMd  the  expenditure  1*49*  10k,  and  in  tlia  tbiid 
JMT  LM,  10$, ;  after  wbicb.  neotine  miut  be  had 
to  the  renovating  power  of  manure.  Maizo  and 
wheat  are  grown  on  the  same  land  in  one  year  ;  tlie 
former  when  hoed  wtil,  und  twice  hilled  up,  being 
found  a  good  preparation  for  tlie  latter.  Wheat  is 
sowed  in  March  or  April,  and  harvested  in  NoTember. 
Maisc  it  iowed  in  November  and  aatbarad  in  Ap(i]. 
The  produoo  of  wheat  on  the  Hawkabury  settlement, 
from  1804  to  1814,  was  from  21  to  25  bushels  to  the 
acre,  and  since  the  lost  of  those  periods  frocn  1 5  to 
20  bushels.  The  land  on  the  risinp  ground  is  ii  tL  i  inr 
to  that  on  the  borders  of  the  river,  but  tiie  wheat 
grown  on  it,  though  yielding  less  in  quantity,  is  of  a 
auparior  quality.  Mr  Onley,  the  Samgror-Oaneral, 
^mb  tlia  average  prodaee  of  wheat  on  the  colony 
docs  not  exceed  10  bushels  to  the  acre;  whilst,  on 
land  of  similar  quality,  the  produce  of  maize  is  from 
30  to  60  buiilifls.  Tlif  price  of  wheat  has  been  from 
lis  to  lit.  tid.  i  of  mai/e  from  38.  to  7s.  per  busliel. 

Besides  the  grains,  attempts  have  been  directed  to 
aeraial  articles  whose  cultivation  appears  suitable  to 
lb*  dinatOt  Flax  has  been  grown  with  suecew,  but 
baa  not  been  extended  from  the  very  limited  demand 
for  it  in  the  settlemenu  Tobacco  has  been  well  pro- 
duced,  but  from  want  of  sufficient  practice  in  curing 
the  leaves,  the  tobacco  of  Brazil  has  been  so  gene* 
rally  preferred,  as  to  leave  but  little  inducement  to 
grow  it  in  the  aiioaj ;  tiwogb  of  iatei  aome  improve* 
me^ts  in  drying  ooer  a  pnwpMt  of  more  succeM* 
Vinea  have  not  yet  been  prosperous,  owing  to  blights 
whidi  probably  have  arisen  from  improper  exposure 
to  prevailing  winds.  As  this  i^^  an  object  of  great 
importance,  Mr  J.  Macarthur  has  paid  much  atteno 
tion  to  rectify  any  errors,  and  hopes  are  entertained 
of  onore  favourable  raoUs  in  future,  than  have  hither- 
to been  pradnoad;  The  same  gentleman,  one  of  the 
eailieit  aattlcn,  with  his  characteristic  Bpirtl«  faaa 
be«n  at  pains  to  introduce  the  olive,  and  aa  ftr  aa 
can  b6  judged  from  the  trees,  which  are  yet  but  in 
Uieir  intkacy,  with  the  greatest  earnest  of  suecew 
All  the  finer  fruits  of  Europe  are  most  profusely 
brought  forth,  and  in  some  gardeiw,  the  choicer  ktoda 
of  the  tropics  are  successfidly  ctdlivated. 
^aad  The  breeding  of  cattle  mustflioiPeTar,  be  the  moat 
aura  road  to  the  prosperity  of  tbe  colony  Ibr  aoBM 
years  to  come.    The  numbers  of  horned  cattle  have 

Suintupled  between  the  yam  1810  and  1820.  In 
IS  latlar  year  thagr  amoaiilad  to  M»lOSi  heddce 
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thoM  tmn  oatHe,  a  nee  have  grows  op  wild  in  the  [^ufi 
wooda>  dainod  from  aoae  atodc  which  early  strayed  . 
from  the  aetilement,  and  which  were  supposed  to  ^ 
have  perished,  till  their  offspring  were  discovered  in 
large  herds  in  the  interior.  'I'he  ^hecp  have  been 
tripled  in  ten  years.  In  18tiO,  they  amounted  to&U,4i>7> 
Mr  Macarthur  has  a  flock  of  6800,  of  which  about 
800  are  pure  Aleriooa,  and  yield  vrool  of  excellent 
finanen.  Ai  dM  duty  00  wool  fran  New  South  Wales 
has  been  reduced  to  Sd.  per  lib.  in  Great  Britain, 
eager  hopes  are  entertained  of  sucoeas,  which  will 
naturally  tend  to  increai^e  the  numbers,  and  to  im- 
prove the  quality  of  the  wool,  liw  average  WL'ight 
of  the  fleeces  of  the  New  South  Wales  Merinos  is 
about  2  lb.  7  oz.  Some  few  boles  of  thut  wool  have 
been  told  in  England  at  St.  6d.  per  lb.,  aud  one  at 
10>.4d.f  but  the  faff  gicater  pert  havahitfaartoaoldat 
aboutSa.  The  nnportadenhitoGreatBritafaihaa  been, 
in  1819,  Tl,'^99  Ibe. ;  1820,  112,616  lbs.  ;  1S21, 
175,433  lbs.  Tlic  increase  of  horses  has  been  in 
nearly  the  same  ratio  as  the  sheep.  In  1810,  tliey 
were  1114,  and  in  1820,  8689*  They  are  generally 
of  the  European  breed,  with  a  mixture  of  the  Arabian 
broogbtfromjodia.  Pigs  and  poultry  have  iocreaaed 
!b  naofly  the  same  proportion  aa  other  atoek.  The 
mineral  proH  ictmr,.  of  this  settlement  are  yet  but 
slightly  n«cerLaiueJ.  Iron  has  been  fouud  about 
(ji-;r.  jii  li  's  from  Tort  Dalrymple,  which  is  said 
to  be  equal  in  quality  to  that  of  Sweden.  The 
mines  have  not  yet  been  worked.  There  is  abund- 
anoe  of  coal  at  Uonter'a  Eivcr..  about  60  buIcb  north 
of  Fbrv  Jaekton.  The  vein  ia  dme  ftet  thidt, 
was  irnrkrii  hv  a  pagsage  from  the  river,  but  ia  now 
by  a  shaft  i  12  feet  deep,  and  the  labour  of  Iwentjr- 
seven  men  can  extract  twenty  tons  per  day.  In  this 
labour,  the  criminals  from  Sydney  are  destined  to  be 
employed.  Lime,  for  building,  has  hitherto  bceu 
burnt  frooB  ayaier.4hella,  at  do  limestone  has  been  • 
diacovered  near  the  aaltled  poru.  Common  salt  has 
been  extracted  from  sea-water,  but  from  the  bitter 
not  being  accurately  sroarated,  the  culinary  aalt 
I  I  11  gland,  Dotwithaianffing  ila  prices  ia  geoeially 
preferred. 

The  circumstances  of  the  colony  are  not  favour-  M»nufiM. 
able  lo  manuftu;totiaa :  but  aome  bau,  blnnkcts,  wool*  ^u***- 
Ian  atockings,  and  COane  dotbi*  have  been  made 
from  the  native  wool.    Pottery  wares,  of  different  ' 
kinds,  have  also  been  made,  but  they  have  not  yet 
acquired  the  art  of  glazing  them.    The  most  advan- 
tageous operation  of  manufacture  is  tanning  ;  but, 
from  want  of  sufficient  practical  knowledge,  it  has 
haen  hitherto  bedly  performed.    The  bark  of  the 
flaiaMMe«  a  tree  that  abounds  in  the  interior,  is  found 
to  ccntani  the  re<piitite  propertieB  for  tanning  bidea. 
With  a  little  more  experience,  and  with  aome  ref- 
lations to  prevent  damage  to  the  hides  on  flaying 
them,  tlie  colony  might  supply  iuelf  with  leather 
from  the  cattle  bred  and  slaughtered  at  home. 

The  foreign  trade  of  the  colony  consists  of  the  im-Commer«. 
nortationa  of  sugar,  ipiriu,  soap,  and  cotton  gooda, 
ham  Bengal ;  of  tea,  sugar-candy,  aiika,  and  mmo 
clothing,  made  of  English  cloth,  from  China  ;  of  iron 
an  J  lurdware.cottons,  millinery,  wines,  porter,  cheese, 
and  salted  provisions,  from  Ei^hmd ;  and  of  su^ar, 
MibMee,anaapiriii»ftaaiBiMa.  TbeaxponaiMBa 
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Htm  twth  have  hitherto  been  twt  trMii^.  Wool  fas  bteb 

already  noticed  :  seal  skins  nnd  fiih  oil  mrgfit  have 
War  formed  rtJlurns  but  tor  their  being  charged  witli  higli- 
er  duty  in  England,  if  taken  by  a  colonial  than  by  a 
Britiab  veaact.  fixportationa  to  China  have  been 
made  of  aaodd^weod,  anil  pavl  llwlli,  pKiiuwaly 
eolkctcd  at  the  Iilands.  Some  attemplB  biv»  been 
luaslc  to  export  flour  to  the  Cape  of  Oood  Hope, 
and  horsi's  to  liataviii;  -on  •  <  oals  Imve  also  been 
shipped  lor  Bengal  and  for  Hatavia.  i'lie  shipping 
of  the  colony  consist*  of  twenty  seven  vessels,  mm 
15  to  184  tfliM  burden.  This  branch  of  indtiacrf  it 
much  retarded  in  its  growth  by  the  wetHenewa 
which  are  found  aoceWMy  tO  pnwtt  Um  fiOlp*  «f 
Ct>DVict!*  by  sea. 

The  external  trade  lia»i  been  assirted  by  l' 
bitshment  of  a  bank;  but  tiie  institution  h:t^  been  in- 
jured by  having  suDercd  its  cashier  tn  deiVaud  it  of 
searl^  L.  10,000^  being  baif  the  capital.  Ht«  prind- 
pel  aretilatihg  medium  is  th«  bills  of  ilio  Govern- 
meiU,  or  rcct  ipl.^  for  stores  recei»ed  by  ihe  Commis- 
sary, wbieli  uniount  to  about  L.  40  000.  The  smaller 
operation*  arc  pi-rromied  by  mean*  of  the  notes  ot' 
the  baoJij  which  are  issued  lor  2s.  6d.,^  10s.,  SOs^ 
and  fite  povmta.  Hie  legal  intertat  of  aiaaej  in  tlw 
colony  ««  tt  >lBd  it  nam  niaed  to  lOperomt. 
.  By  tbe  «ecouiti  of  tho  ummuw  Mr  acvcn  jtan^ 
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ondtng  September  ISfil,  it  appears  that  the  taes' 
eol'LciLui  in  tdu*  piriod  amounted  to  L.  1"4,310, 
108.  and  Ihe  expenditure  to  L.  163,7^  Si.  Ite 
iacoma  is  derived  chiefly  from  port  dues,  inpsit^ 
dutaas,  Uconces,  and  tolia.  The  cbief  eipeadiMe 
Im  boan  o«  tbe  eUnbliriNMati  for  naloaM  ftiMili 
orphans,  and  for  public  schools— for  public  boiUii^ 
and  works — for  salaries  to  officers->-«od  for  pubhc 
and  judicial  charges. 

In  aJI  the  grants,  reservationa  of  land  have  bm 
made  for  the  support  of  the  derg]r,andfbrthaBiiB- 
tamwoofaoboola.  Tb*  detur  ve  lke» 
^MetiOB  of  one  of  tiieif  ownber,  dwwsBwialsd  MHr 
chaplain.  Some  Roman  Catholic  chapeli  are  bslM. 
in^,  and  otio  for  the  We^deyan  Melhoditls.  Ik 
|ji<hilic  services  of  religion  are  rejinrii  li  to  be  iUls- 
tively  observed.  The  administraiiou  ol  jaKiceisa* 
ecuted  in  a  court  established  by  special  act  of  F» 
Manani,  in  wbidi  the  Cbief  ia  an  Engiisb  Barriria; 
and  reeeotij  an  Atteraej-Ci«Bcia]  baa  bacaappH^ 
ed,  wbaiito  be  ihafMnUpeeeMMtotordldb 

ces. 

See  Weatworth'sjVno  SotUk  Wales  i  Pofimmtnlt- 
ry  Papert  ordeied,  kf  the  Honie,  to  bepriotedstik 
fbUo«rtngdares_l 9th  June  18S8,  igtbApiiWI. 
ISth  March  18S9,  gtb  March  1821.  ») 
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The  present  state  of  military  science  presents  nn 
inquiry  of  very  considerable  extent.  To  lake  a  lu. 
nrinous  view  of  every  branch,  would  require  a  com* 
pass  of  theoretical  knowledge  and  practicd  experi- 
CMoe,  poMoied  by  very  few  in  any  aervfee.  Bsen  te 
attempt  a  satisfactory  essay  on  any  one  of  the  prin- 
cipal branches  would  be  a  ta.sk  of  considerable  diffi- 
culty ;  if  recent  tiuthom,  of  known  ability  and  cxperi- 
encei  had  not  discussed  many  of  the  most  important 
qeastiona.  and  demonatratcd  the  is 


,  . —  mutual  dependence 

behreeit  Awy  and  practice,  in  ail  their  anaotial 
beaiingt. 

Objsets  ef     In  the  body  of  the  work,  tbe  science  is  cooaidered  tm- 
der  the  articles  I'oRTiricATioNiGcifiiBRTiand  War. 
Tbe  two  former  talte  a  anfficient  view  of  tlieir  tiapae 
live  anbfaeta ;  but  the  latter,  inehiding  lllmriie  nanl 

vaTt  ia  contracted  to  the  mechanism  oF  columna  of 
BBOvement  and  formation  in  armies :  the  operations 

of  detachmcnis  ;  and  a  short  account  of  strategy, 
pQ»itton,  and  field  service.  But,  as  no  particular 
notice  is  taken  of  the  great  principles  of  war,  the 
knowledge  of  wliidi  ia  of  priaMrv  inportance'to  the 
aoldier  and  the  politidan,  and  hideed  to  the  general 
observer,  a5  the  only  »afe  guides  in  the  judgment  of 
operations  ;  and  osthe  improvements  in  this  essential 

br;iiH"'lj   rui:-ll|[Ur    ihr.   ini:.>'  valuable  feature  in  the 

late  cveiitlui  want,  we  shall  endeavour  to  give  aa 
complete  a  view  of  its  principal  combinatioos  as  oar 
lianita  will  dlow ;  and  by  referrii^  to  the  most  signal 
•WDia  ia  modem  tiaaea,  aflbrd  Chm  that  Bhntntiooj 


which  the  reader,  if  not  previously  Bcquainlld  »i|i 
the  details  of  the  subject,  wtU  immediately 
hj  referring  to  aiijr  authentic  author,  ia  wlu^  ^ 
•re  mora  cireooMtantially  described  s-  naerriof  ff 
the  eonetosion,  a  few  obsCTvations  on  mhor  sotjecft 
of  present  or  future  applicability,  and  a  li»t  of* 
authorities  consulted,  or  whose  works  ate  o'^f'^'^ 
ledgod  utility  in  the  study  of  the  theory,  or  la  j«T 
ing  the  practice  of  war  ia  aniiiaiy  hinoiy. 

Jomtni  has  demonstrated  that  tbe  art  of  **' 
poses  upon  one  governing  principle,  or  whit  (o^'* 
termed  the  Fundamental  Maxim  i  by  the  m** 
tion  of  which  ail  the  combinatioos  are  g>°^>''~  i 

hb  ■!■!■<*'  I 


withooi  wUdi  they  at*  ril  ftulij. 
lists  in 


lUll 

Effrding,  mth  the  prMM  mm  <ifj^>"^ 
binrd  operaiiou  upon  tie  deasiw  poiat. 

To  illustrate  the  subject,  it  may  be  obsCTtW,  I* 
the  decisive  point  in  war,  or  what  has  l>e«i 
the  primitive  objective  point,  is  obviously  •»» 
which  resides  the  principle-of  strength  in  •«  f^^-/ 
and  it  feltowa,  that  to  be  able  to  destroy 
Aorteel  and  roost  effectual  manner,  must 
damental  principle  adopte  I  Ijy  l  i'-  Qntagooi* 
mode  of  effecting  this  purpose  i«,  howerer,  tw 
colt  part  of  the  question,  becaose  of  the  i 


mode  of  effecting  this  purpose  i«,  iittyever,  ^ 

colt  part  of  the  question,  becaose  of  the  "^i^ 
rieqr  of  ciieiiaHMaiioee  to  whiah  it  is  sob)ectea< 

Ibe  tlieorjr  of  war  nae  nwerilialwi  be  ^^^^ZZ 


three  primitive  rnmbinntions; 
is  composed  of  as  many  branches 
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pend  upon  p&tticular  prineiplei:  therefore,  a  great 
^  ■  V  ^  operttloa,  to  be  pertecr,  ought  to  eooaWao  the 
three  prtnltiwe  combiaotiontj  beoMW^  Iboi^  Ib^ 
produce  tbo  oonpiolo  qiplieatjaii  oTthe  findoMntil 

maxim. 

The  fir»t  of  the«c  relates  to  what  is  commonly' 
I  termed  forminj;  the  j/lan  of  a  C!i[ii[)aign,  and  consists, 

either  ia  an  ofiensive  or  defeiwive  view,  in  the  art  of 
embracing  fAe  Unn  tf^enHoM  Ai  tit  mm  wAmh- 

in  the  HOii  nprf  moHHer  po$*Me,  upon  the  objective 
jMW/  of  the  primilive  or  accidental  line  of  operations. 

Thii  is  the  ir  jrli  d  of  execution,  or  strategy. 

The  third  is  the  art  of  eombining  ike  nmuUaueom 
ap^icaiion  of  the  man  of  forcee  on  the  most  important 
ftttut  ^aJM  ^battle,  Tbit  bmuib  k  oMuOlj  do- 
liguui  fagr  die  tarn  T^Mtlco.* 

A  plan  of  8  campar'gn  depends  i  pon  t'v  lsh;:!- 
tial  considerations :  Ist,  The  political  situation  oi 
both  parties;  2d,  The  situation  of  the  moment;  Sd, 
Tlie  relative  force  and  military  meana ;  ^th,  The  lo< 
Cation  and  distribution  of  the  armiec ;  5th,  The  sa- 
livol  line  of  operatioDt;  6tb,  The  moat  aiilvantage> 
0111  line  of  openttiaDS.  In  forming  the  plan,  it  ia  not 
rcft  Hsjiry  to  nave  regard  vilely  to  the  exact  balance 
ot  the  relative  means  of  war  between  the  parties,  but 
to  view  them  only  as  they  are  important.  Terri- 
torial aod  maoceuvring  lines  of  operations  are  tba 
priM^lt  flljeets  «nd  though  they  are  subject  to 
BUj  aooMion  comiderKtioiM,  tbo  nilee  of  the  art 
most  neverthden  fonn  their  btiia.  Originality  aod 
grrnt  botflness  are  not  incompatible  with  their  appli* 
catiuu.  such,  for  instance,  as  the  plan  which  Napo- 
leon, in  ISOO,  executed  in  Italy.  No  enterprise 
oould  be  more  daring,  none  more  rich  in  great  aod 
deciaiTe  combinniions,  or  more  jmideDt  and  cautiOMft 
alnoo^  wbile  it  meiMoed  tbe  enemy  wiib  rain,  no 
mater  niafbrtime  conld  oeeur,  in  oaae  of  check, 
uan  the  sacrifice  of  the  extreme  rear-guard. 

Before  we  proceed,  it  roaj  be  useful  to  fix,  by  de- 
finitions, several  terms,  upon  the  comprehension  of 
Wfatcb  the  roost  important  militaryreasoning  depends. 

Bjf  « low  or  iatu  f|f  operatmu  is  meant  e  frontier, 
thecotirie  of  a  river,  a  coast,  a  range  of  momitaina 
or  (brtreaaes,  or  any  topographical  or  pdlttetl  extent 
of  country,  upon  the  imaginary  line  of  which  the 
corpi  of  an  army  assemble,  ofienaively, — to  take  their 
dciiorture  from  thence  into  the  enemy's  country, 
and  towards  which,  in  caae  of  failure,  it  is  intended 
to  retfcot;  &fe)sively, — to  counteract  ell  thomen- 
nret  which  an  iowodiog  force  maj  pnmo. 

£jMri  o/  Operatiom$  are  divided  into  territotial  and 
manauvring  lines.  By  Territorial  Line*  are  under, 
stood  those  which  nature  or  art  has  traced  for  the 
defence  or  invasion  of  Mates.  Frontiers  covered  by 
fortreagee,  or  defended  by  nature,  with  clutioa  of 


mountains,  great  rivera,  or  other  obsucles,  form  their 
constituents'     AfanoniBrfijf  Linei  are  the  dispoal.^**v^ 
tioM  of  tbo  fonoral  to  invene  ibcai  offieunvei/,  «r 
Moerfboati icleiiatvdy>   Bodi  dieiolinea  of  opei*« 

tiona  are  intimately  connected.  In  ofiensivo  war, 
'  the  line  is  sn  imaginary  perpendicular  upon  the  base, 
along  whiclt  an  .jrmy  (  [  :  ruis  against  the  enemy; 
ia  ddeostve  war,  it  is  often  the  same,  but  still  oftonor 
fmnM  to  the  territorial  line.  A  Line  of  Cboim-. 
mtUm  ia  eitbor  tbo  aane  «■  tbat  of  operatioflt,  or 
•njolberbf  wbioli  the  HrnyreeeivM  ila  auppliet, 
and  communicates  with  the  base. 

Sonte  examplea  will  render  the  definitions  more 
evident.    France  anil  Austria  have  three  great  lines 
of  operatioas  against  each  other-~4>y  Italy  on  one 
side ;  Switzerland  and  Tyrol  in  tbe  centre :  and  hf 
Genaany  on  tbe  other.   In  tbeso  tbe  Po«  tbo  U^gfa^ 
tbe  Danube,  or  •  prmelpol  raad»  eooktituto  Aa  wmt^ 
riel  of  linea;  which  are  amenable  to  only  a  few  rule* 
prescribed  by  their  nature.  Between  Prussia  and  Au** 
tria  again'are  three  lines — throu^^h  Moravi.n,  Lusatio, 
and  Hflxony.    Lines  of  operations  are  diviktble  into 
collater&l  or  «eparatc  points.     Frederick  entered 
Bohemia  by  his  central  line,  upon  four  pointa.  Tbe 
•French  invaded  GermaDy  ia  ll^jQ  aad  1799  upon 
two  aubdlvided  lines.    Mapoleoa  alway*  opcmted 
upon  one  principal  line,  as  did  tlie  Dokeof  Welling- 

Icn  in  .Sjiiiin. 

I  uus  i.ir  HO  great  variety  of  combinations  seem  to 
perplex  the  view;  but  in  the  selection  of  the  parti- 
cular line,  tiw  problem  becomes  difficult ;  bccau:>e  a 
great  multiplicity  of  circttmatanccs,  many  of  tbemt 
iMt  purely  military,  ioterpoaay  The  political  tittia* 
tioD  oftha  belligerents ;  their  relative  reioureee ;  cha- 
racter aod  siEiintion  of  tlie  fortresses;  accidental 
Strength  of  their  lorccs;  distance  by  Rca  ;  course  of 
a  coiit'iderable  river;  direction  of  a  cluin  of  moua> 
taius ;  nature  of  the  country ;  political  elate  of  either 
.party  ;  jealousy  of  a  neutral,  ur  apprehensions  of  an 
al^;  ikll  in  ibeir  turn  claim  eonaideration.   In  gene* 
FBI,  bowover,  the  initbd  application  of  military  masMO  ' 
abould  be,  when  the  belligerenls  are  neighbours, 
upon  some  part  of  the  frontier,  which  projects  into 
the  hostile  state  ;  such  as  Bohemia  with  regard  to 
Prussia,  or  vice  mrta,  Silesia  with  regard  to  Austria. 
But  it  is  a  maxim  that  lines  of  operations  have  ihcir 
k^  as  well  as  fields  of  battle  i  in  tbe  former,  the 
great  strategical  poinia  are  deciiire  ;  as  in  the  latter, 
tbe  points  which  command  the  weak  part  of  a  posi* 
tira  constitute  the  key.   Where  there  exists  a  vast 
superiority  of  force  on  one  side,  tlie  key,  or  great 
strategical  point,  may  be  sought  at  a  considerable 
depth  in  the  line  of  operations ;  but  where  the  massea 
are  nearly  lulaoced,  it  ia  necessarily  reduced  to  a 
relative  proportion  with  the  breadth  of  the  baae* 
Thus,  for  iBttaaea^  d»e  dettruction  of  a  French  army 
on  the  frontier  of  tbe  Netherlands,  would  not  imme- 
diately produce   the   conscijuence  of  the  viciDrs 
marching  to  the  capital,  unless  they  bad  suJticieot 


*  For  the  sake  of  perspicuity,  when  this  term  ia  applied. I». tbo  jnatruction  of  troopi,  it  should  be  distill- 
guirbed  by  the  qualifying  adjective,  Elemeniary  Tndiee.  Thtia  alao  the  phrases,  acMoce  and  art  of  war,  aco 
used  as  synonimous,  while  w  c  should  understand  by  the  science  of  war,  iho  knowlcdgO  of  the  tbOQty  of  oU 
iu  elements ;  -and  by  the  art  of  war,  the  skilful  application  of  that  knowledge. 
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luperiorlty  to  mask  the  phncipei  for^reaM*  wbidi 
cover  her  line  of  dofomw  in  (hot  ^nwlct,  or  MOM 
other  accidental  dieMMMMtt  mUwad  lodl  a 
sure  practicable.   At  flvtber  praoft  of  the  lolottw 

proyjrtion  between  the  dcptli  Jml  linsn  cC  n  l;nc  of 
operation*,  that  of  Napoleon  lu  Kak^ia  i^tiitd  uii 
both  its  pivots,  before  the  summit  was  defeated  ;  and 
thoae  in  Spain,  althoucfa  they  were  supported  by  in- 
termediate fortresietfUMMdiately  canliMttad»* 
.the  bkttle  of  Solaamat  produced 
ofldangered  the  western 


AlttlOtlgh  it  ia  absolutely  necessary  to  move  with 
a  moss  of  l  jrco  ni  ir  tlie  enemy,  c  n.r»re  advan- 
tageous to  march  in  separate  corps  while  still  at  A 
dhttnoe  fttiin  him,  if  he  has  not  a  coooenlrated  BMHt 
twdjr  to  act,  and  tbene  bo  levoral  roada  laadiag  cobf 
cantrteany  towarda  tba  poht  iotfiidcd  to  be  eae«> 
pii  <1  Tt  is  evident,  that  five  corps,  of  twenty  thou- 
sajiii  Luca  each,  will  move  forward  more  rapidly  to- 
wards any  point,  than  a  liumlri'd  tliousunl  men, 
marching  on  the  same  road,  who  can  only  advance 
with  the  tardiness  inherent  In  large  bodies,  and  be- 
ndaa  at*  eacambered  with  the  immense  train  of 
their  anbaiMence.  Cderl^  of  aaovement,  aMdtiply* 
ing  the  force  of  an  army  by  anabUBg  the  man  to  be 
carried  alternately  upon  every  point  of  the  line,  is 
an  advantage  of  invaluable  confiequcncc ;  but  this  i« 
not  the  ouiy  reason  for  rccootEnendtog  this  roetliod. 
There  are  two  others,  viz.  the  increased  facility  of 
aubsistence,  and  the  uncertainly  into  which  it  throws 
the  enemy. 

An  amy  of  so,000  men  can  tmi  aobeiatenoe,  in 
eeatral  Europe,  on  every  part  of  their  nareh,  by 

merely  causing  the  country,  within  some  Icaguea,  to 
contribute  to  their  wants;  and  if  they  convey  with 
them  biscuit  for  eight  or  ten  days,  Uiat  is,  during 
the  first  period  while  corps  are  in  position,  or  ma> 
noNlvrinK  in  a  contracted  area  with  other  columns, 
tiNj  Wl  be  enabled  to  subsist  till  the  magazines 
are  fbnned.  Thua,  military  operations  are,  in  a  great 
degree,  emancipated' from  the  neccKsity  of  jsr,  . ar- 
ranged magazines,  and  the  regular  encumbi  ance  ot 
field  ovens. 

The  army  which  commences  oSensive  operations 
lakae  the  lead  in  all  the  movements,  and  thoae  of  tb  e 
aaeoT  am  Deceatarilj  oubordiaate  to  tbeai.  If,  thete- 
fore.  It  occaptea  with  >coiya,eadi  of  tbe  greata?  eiwiea 

leading  to  the  enemy,  he  will  be  in  asute  of  uncertainty 
along  his  whole  line  of  defence  or  operations,  and 
remain  in  suspense  as  to  the  point  upon  which  he 
ought  to  collect  bia  roasaon  to.  oppoea  them.  Upon 
these  facts,  ilw  iMUmiBig  aetiaa  «f  aiaadna  am 
founded : 

1.  When  an  army  undertalcea  an  Infaiien,  or 
afturifely,  it  taltea  the  lead  (or,  aa  tiM  Fkwwh 
it,  Finilittthe)  m  the  movementa. 

£.  This  advantage  pr<:-Lludes  the  necessity  of 
marching  in  mass,  until  near  the  point  where  the  ene- 
my is  to  be  found  and  attacked ;  tmtil  then,  it  is  pre- 
ierable  to  aiote  ia  Mveral  strong  corps,  ta  proportioa 
la  tba  ooUaetive  alrength  of  the  army,  and  to  direct 
tbem  upon  the  eoomimicatiana  arbieb  lead  eoMaa- 
trically  to  the  point. 

S»  The  gansM  dnctfan  can  aalj  b«  iqwa  lha 
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centre,  one  of  the  extremities,  or  the  rev  of  the  hos- 
tile line.  An  exlremiiy  will  usually  be  found  most 
aUgftlau  bacaaatb  firom  that  point,  the  rear  ia  aaailjr 
attaiBea:  the  eantre,  only  in  the  cbn  wheia  dla 
riu'my'.s  line  is  fcattaiadt  and  Ut  cai]ia  ac(ni«t*d tif 

gnat  ialervaU. 

4,  In  this  case,  the  greater  number  of  the  corps 
•bouhl  advance  upon  one  of  the  isolated  parts,  and 
andaavatlf  to  aurround  it,  while  tilc  remainder  should 
aeeapjr  a  caateal  paiat  to  Itaep  tba  coat  of  the  hottUa 

 IB 


5.  ^^'ll€n  the  priiiripnl  mass  of  thr-SD  corps  is  di- 
rfc:ti:J  into  ilic  rear  ui  an  cutui^,  by  passing  one  of 
the  es'.riTijaiL's  of  hiii  line,  one  corps  should  remsiio 
upon  thai  extremiijf,  iu  order  to  keep  open  the  con* 
aMmioatioo  «ith  the  line  of  operationa,  arlvQe  dia  o^ 
panaat  ia  aal  off  Ikoai  bia.  Thia  aorpa  ear? ea  liba- 
wiie  to  attack  IUb  ia  flankf  aid  to  ptafaofc  bin  ftoB 
withdrawing  out  of  a  fiwdty  poailion  b)r  a  aacrat 

movement. 

(;  I  hese  o]>erations  are  most  advantageoiis  when 
the  enemy  i«  at  a  great  distance  from  his  own  base. 
The  prifkciple  may,  however,  be  applied  to  pobitiotjs 
leas  dktaot  (two  or  tfaiea  marchea) ;  provided  the 
diffarant  oMpa  bafa  no  greater  diaiuice  la  travam 
to  the  point  of  reunion,  |han  that  which  aepontea  them 
{torn  those  of  their  own  advanced  posts  who  face  the 
enemy.  But  rule  should  not  be  understood  aa 
applying  to  isolated  divisions  Ujioo  an  extended  front 
of  ninety  or  a  hundred  miles,  unable  to  unite  on  a 
day  of  action,  and  wboae-mevcneiUs  cannot  be  si* 
mulUneous  upon  the  daclaifepoiet.  The  difference 
ia  eaailjr  aafoaifcd  betnaanauch  operations  and  those 
efaeveiai  corps  concentrated  b  a  position,  the  depth 
of  which  equals  'he  uxtent  of  front,  and  whose  simul« 
taneous  co-operauun  certain  before  the  enemy  can 
make  an  attempt  upon  tlu  ir  line. 

7.  By  means  of  this  system,  the  army  occupying 
a  greater  space  marches  more  rapidly,  and  i«  ena«i 
bM  la  anbaiat  an  the  roada.  Cattle  and  biscwi 
aleae  win  be  required  to  EtUoir  each  corps,  in  sufS- 
cier  t  quantity  to  subsist  it  when  in  tlie  vicinity  ofthe 
Liitiiiy,  where  the  other  corps  having  likewise  arriv- 
ed, tliey  are  obliged  to  live  vv  iiliin  a  smaller  periphe- 
ry. The  stock  of  provision  will  be  sufficient,  tf 
equal  to  the  time  required  for  collecting  another. 

8.  M^gaainea  are  then  fimaed  in  the  rear  aa  tba 
anny  ndfaaoca.  They  are  cdlected  by  meatia  ofre- 

gular  requisition?  tnaJe  on  the  neighbouring  provin- 
ces, and  enforced  by  a  few  troops  ;  contracis  arc  en- 
tered into  with  the  local  administration;,  and  precau- 
tionary convoys  follow  from  the  frontiers.  Cattle, 
rice,  and  biscuit,  are  the  aMlt  ttiefiil  piaviiiooaj  dm 
•aaim  to  be  tnuaaorted. 

Ia  tbii  viair  ofthe  theory  of  initial  operationt,  each 
as  Jomini,  and  other  authorities,  r r  rui  Ii  r  tf  i  rn,  no 
great  regard  is  paid  to  the  wajite  oi  Luuiua  life,  by 
the  frequent  want  or  irregularity  of  the  iseue  of  pro. 
visions,  or  notice  taken  of  the  indiscipline  which  na^ 
turally  arises  when  faadaa  dlif at  Iba  MMiar  to  OMh- 
rauding.  A  relentlaai  caoaeriptiaB  qiatem  may,  tn^ 
deed,  supply  recnilta;  bat  they  are  a  very  inadequate 
iasirument  when  compared  to  formed  si r^. 

It  remains  to  examine  the  art  of  forming  a  plan 
of  caMBBigB  ar  eperatioaB  u  refcrcMO  to  ' — *" 


WAR. 


Wifc  «cpediltoni«  In  tli«  aiiplicatioii  of  masses  on  Uic  bate 
lint  of  operations  bj  taa^  or  an  insular  foroej 
nuch  diffieuJty  oceurac  ftpedAliv  if  tfau  lMi«ia  in 
be  obtained  by  force  on  an  boMve  coiitt  bacran 

the  lineorcommunicstion  froro  the  port  whence  an 
expeditionary  army  proceeds  to  the  point  where  de- 
barkation  takes  place  i«  Icngthcnctl,  uncertain,  and 
broken*  The  point  of  debarkation  becomes  a 
eoodBry  baiet  and  oldaH  a  friendlj  fbttresa,  or 
•  milnndljr  •d*«iiii^i«eaa  point,  left  OMurded  bgr 
dM  coentj,  oar  be  occupied,  tiie  dincnitlea  ere 
Marly  insurmountable.  It  is  agiin  il  fficah  to  I.  s- 
|Hitcb  a  large  force  in  one  tiect ;  u  is  dangerous 
to  keep  it  logcihcr,  and  dangerous  to  allow  great 
intervals ;  the  elenaeats  afi'ect  Ibe  time,  conaectimif 
•ad  order  of  tbe  convoy ;  an  independent  and  Mpa* 
tiMaervioe  (dM  aaf j)  niimnot  the  priMiyomn- 
intion  and  exeention  t  d^herkatieo  ebmritt  nitcB  in« 

valuable  time,  particularly  that  of  llic  artillery ,  !i or'  i 
end  stores.  I'rom  these  cau»es,  a  practici?  Iiat  jrihcii 
of  fitting  out  expeditions  not  sufficiently  i uriiiKi  ibie, 
with  a  view  of  osccrtnining  the  practicability  of  an 
object,  but  which,  by  that  very  gystcia,  is  often  ren- 
dered impoasibic ;  fur  the  fii«(  iendii^  haviiy  been 
effected,  the  enemy's  aUendon  b  no  longer  difided ; 
he  assembles  his  me.  i  ;  nf  Jcfencc,  while  tbe  second 
convoy  is  expected,  and  the  deluy  becomes  decisive 
of  the  event.  Yet  if,  in  any  military  operation,  the 
effect  of  masses  simultaoeo«isly  employed  be  of  con- 
aequence,  it  i*  in  those  whicfa  commence  on  the  sea 
•hofet  for  tbe  Uoope  have  not  ooljr  to  debark  and 
aet  eflbnaively,  but  aho  to  eonatmct  dwfr  neme  ef 
srcLTi'ty  and  retreat,  in  case  of  failure.  If  we  exa- 
mine the  primary  operations  of  this  class  from  tbe 
wars  of  King  William  to  the  present  period,  we  shall 
find  that,  with  the  cxceptioa  of  such  as  were  faroiir* 
ad  by  chance  or  particular  circanaKaaec^  thaiae- 
eoH  or  ftiittia  was  dependent  upon  one  or  nore  ut 
tba  Ibllowliir  lawme,  especially  as  applied  to  ccoti* 
aaalal  expeditions : 

1.  When  an  army  is  directed  to  make  a  descent 
up  n  an  enemy's  coast,  with  the  object  of  penetrating 
bto  the  country,  a  point  of  debarkation  should  be 
selected,  where  the  eaemy  poasea&es  no  local  menna 
to  arrest  tbe  iiwigiWi  snob  at  a  fortified  city  or  a 
dafaoiible  peotniulB.  If,  howetar,  cfrQaMtaaeoa 
compel  the  descent  near  or  upon  aaeb  a  ijpot,  imme* 
dtate  measures  should  be  taken  to  DBik  or  capture 
it,  and  secure  tbe  success  of  ulterior  operations. 

£.  If  the  expedition  is  iotended  to  be  confined 
aolely  to  tbe  coast,  the  point  of  debarkation  should 
tbe  iodi^ocable  qualifioationa  of  fiMility  of 
ttion  witb  tbe  fleet;  aaoari^  of  retreat; 
irkation.   A  point  poaaeawd  of  these  ad- 
is  a  fit  spot  for  a  temporary  baae  of  opera- 
tions. 

S.  An  expedition  mtettded  to  operate  ulteriorly, 
riiould  be  ao  m<to  superior  to  the  probable  imme- 
diate force  of  the  enemy,  ao  that  tbe  auocaie  of  tbe 
landins  and  aiarelt  into  tht  aonatry  ba  not  praUe- 
aulieu. 

4-.  No  combiaationa  of  faivaatoa  should  be  made 
dej>i-'ndinp  en  the  co-operation  of  corp«  expected 
iroia  distant  or  opposite  quarters.  It  is  important 
to  have  tbev  ooUecttd,  at  nmcfa  at  pnwiMBi  oo-or 


near  ono  point  of  ecsbaricatioo,  to  proceed  iroa 
tbence  in  mass  to  execute  the  enterprise. 

f.  lo  liie  plao  of  an  auicdttioak  no  coad>tnatioi» 
ahodd  be  annittid  trincb  udude  two  or  more  line* 

of  operations  from  separate  hiu  -..  Armies  trana- 
ported  by  sea  are,  from  that  cirtumaUnce,  not  nu- 
merous ;  division  renders  them  still  weaker,  and  if 
ou  one  point  a  misfortune  occurs,  the  other  must 
reimbark. 

6>  la  colonial  and  inaular  expeditiona,  it  is  only 
neeetaary  to  coabme  tbe  meane  m  proportion  to  tbe 

stri  n^th  of  ti  e  object,  and  with  attention  to  the  sca- 
suii  uiiJ  cim>dlc.  Uui  on  all  occasions  whero  tbe 
reduction  of  a  fortress  ii  in  contemplation,  the  engi- 
neer department  should  possess  an  adequate  matentt 
as  well  as  the  artillery. 

All  theae  nuutinaa  aia  la  uaiMm  with  tba  leading 
principles  of  the  art  of  war,  or  ceoititate  mere  mo- 
dill  a' [i  I  S  to  .ur  .pt  them  to  maritime  oflairs.  Aa 
L  jjlci  ot  liii:  importance  of  the  first  rule  may  be 
'juDted,  the  landing  oi  lIjl- Emigrants  at  Quiberon  : 
t>eing  confined  to  a  nsrrosr  peniDSida,  they  were  im- 
BMdiatcly  blocked  in  by  the  enemy.  llie  Uelder 
espedittoo,  tboogb  victorieua  in  two 
not  penetrate  beyond  tbe  neek  of  tbe  Haerl 
Meer,  which  makes  a  peninsula  of  N'l-rtf,  Holland* 
At  Abouktr,  ai>ain,  a  peninsu'u,  ^junlur  results 
would  have  ensued,  but  for  tin  e n  in  tnce,  that  a 
communication  ceuld  be  opened  on  tbe  side  of  Uo- 
setta,  wbicb  icndcrod  tba  poailien  eootral  againet 
tba  two  aKteriar  Unea  of  iba  aaamy ;  aaaieiy*  tboaa 
of  Cairo  and  Alexandria  i  and  enabled  the  Britbh  to 
carry  their  mo^s  alternately  upon  each,  and  ultimate- 
ly with  inferior  numbers  to  reconquer  that  province. 

In  the  aecond  maxim,  the  causcis  arc  pointed  out 
which  allowed  the  expedition  to  Cherbourg,  in 
1758,  to  reimbark  in  Wlbtjt  akboncb  nO  IMobur  pia- 
cautioaa  iasaiad  tba  aDaaiuNt  aoA  thaw  winch  po- 
daeed  tfao  dfaaater  at  8t  Caat  under  General  BBgh, 
notwithstanding  every  precaution.  The  Ostend  ex- 
pedition had  the  i>ame  defects,  though,  perhaps,  on 
(his  occasion  tht  ob  ccl  was  considered  of  sufficient 
magnitude  to  allow  a  disregard  of  the  consequences. 

Inattention  to  the  third,  had  a  preponderatmg  influ- 
once  at  the  iielder.  Tbe  first  diviaion  having  land« 
ed*  wai  obliged  to  wait  behind  tbe  ntrencbmenia  of 
the  Zyp  for  the  arrival  of  the  main  body.  Meanllmo 
the  enemy,  now  certain  of  the  point  in  danger,  col- 
lected his  means,  and  arranged  the  plan  of  defence. 
After  three  battles,  be  was  only  thrown  back  upon 
stronger  ground,  in  a  position  where  he  could  neither 
be  turned  nor  attacked  in  front  with  probability  of 
success.  In  Egypt,  tbe  expeditionary  force  waa 
likewise  inferior  to  the  enemy,  and  if  the  hostile 
commander  had  sacrificed  the  establiihments  and 
Imtitut  at  Cairo,  to  collect  his  forces  on  one  line,  he 
could  have  resisted  the  invasion  with  success.  The 
Waicberen  expedition,  considered  in  its  primary 
combiaationa  and  preparatory  measures,  was  a  model; 
as  also  that  of  the  rreodi  for  tbe  iafasion  of  Egypt 
Both  were  wrong  in  the  ebdee  of  tbe  point  of  de- 
barkation ;  but  tbe  reanlu  wwe  dilftrent,  and,  from 
an  uncon(]uerable  propeaaity  la  man,  by  tbe  nndta 
they  have  been  judgedl 
The  aqpediiioo  lo  the  Hddar  again  romUics  th« 
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proofu  of  tTie  Tourtli  maxim.  Had  the  two  Briti»h 
'  aad  the  Buniaa  division*  arrir<fd  in  tioit!  to  act  io 
,  friUlia  •  few  heunt  «rtcr  the  first  landing,  the 
could  Mt  ham  matured  aa  efttctual  plu>  of 
defence.  But  the  eembinitiima  reqnved  ceiterly 
irind>  for  the  Russians  fir.d  wefterly  tor  the  Rrituli 
reinforcetBcntii,  nnd  botli  were,  ntvertiicieiB,  to  ar- 
rive, if  powiblc,  sinniltancously  on  the  «anic  i-pot. 
Xbe  Egyptian  expedition  was  to  be  sustained  by  a 
corpa  frooi  India  and  the  Cape,  by  the  Red  Sea, 
-wliich  could  acaroeiy,  by  any  chance,  tfrite  in  pro> 
per  time.  At  Copenhagen,  indeed,  the  two  dIvUioat 
from  UugLTi  (an  island  in  llic  IJ.iliio,  wtu  re  a  nriiish 
corps  lay  in  transports)  and  fraiu  Eogland  dttl  arrive 
Witnoot  accident ;  but  the  successive  divisions  sent  lo 
tbe  river  FUte)  to  be  tucccasively  defeated,  ares  far- 
ther eomiboratioiia 

TIic  fifth  maxim  Is  sufficiently  obvious.  Sir  John 
Mnorc's  division  was  off  the  coast  of  Portugal  when 
the  battle  of  Viiniera  was  fmight ;  hud  it  sailed  ccn- 
jointly  with  Sir  Arthur  Weikuley's,  the  result  of  that 
Mttle  would  Imtc  V.  ought  the  Britisli  into  Lisbon 
laftKoiil  •  ceaTeatinn.  If  the  division  engaged  had 
beea  defctted,  a  corps  oa  board  of  «I)ips  could  net 
have  rendered  the  !i  art  a«ivistance.  In  the  next  cam- 
paign, Sir  John  operated  on  SLvernl  lines  from  Portu- 
gal, and  ^iir  David  IJaird  from  n  different  base  (C'o- 
runna),  with  the  view  of  uniting  at  the  distance  of 
more  than  200  mile*  on  •  point  in  possession  of  a 
formidable  enemy.  Such  conbiaatiouM  produced 
their  natural  consequences,  the  bard  preaaed  re- 
treat of  tiic  army  to  Corunna  ensued  ;  and,  as  If  an- 
other proof  were  wanting,  no  sooner  were  the  troops 
compelled  to  fight  an  action,  than  anotlicr  division 
oppeared  to  witness  the  conflict  from  the  kbip*,  aod 
retnm  to  England. 

To  the  deficiency  of  a  proper  establishment  of 
tappers  and  miners,  with  the  malerkl  ri^ijuired  to 
enable  the  engineers  to  act  with  effect,  many  deUys 
and  failures  may  be  ascribed.  It  has  necessitated  ilbe 
severe  system  of  bombardment,  and  repeatedly  rea« 
dered  tM  British  aro»  odious,  wiihoat  tbefd 
fog  eaeceak  Careaaiee  and  iwdcete  nda 
less  inhabitants,  but  have  no  decisive  f 
the  defence  of  a  regular  fortress. 

If  we  examine  the  wars  in  America  by  the  rules 
of  art,  we  find  Lord  Amherst  operating  by  the  line 
of  Lalito  Cbaioplain  upon  Montreal,  and  Wolfe  by  the 
8t  Laurence  opoa  Quebec,  both  tuccetsful,  and  vet 
two  years  without  ooniiectioD.  Next  appear  isofat. 
ed  expeditions  traversing  a  vast  continent,  deficient 
in  numbers,  and  therefore  always  inferior  to  the  local 
militias  on  the  spot,  terminating  their  career  in  defeat 
or  capture ;  or  else  diraerscd  along  the  coast,  occu- 
pied in  landings  for  trtrial  purposes,  end  when  le- 
imbarked,  leaving  the  enemy  to  boaist  of  successful 
resistance.  In  the  Cnnadan  we  behold  the  key  of  de- 
fensive operations  le(t  without  a  fortress;  irue,  in- 
deed, that  a  fortreu  dtx^  not  defead  a  state — that 
an  amy  must  be  looked  to  for  that  purpose ;  but 
an  amy  b  a  fnit  iaatmaientf  and  if  arniee  defend 
aationa,  fortrenei  delend  anaiee. 

Reflecting  on  the  miscarriajjcs  produced  by  dis- 
persing the  forces,  it  appears,  that  in  Britiah  mili- 
taty  coodrinitiimi  it  iliooM  be  «m>iB,  araarle  mf 


offeHsSvfly  on  rtiurf  il.an  one  point  at  a  timt.  Tie 
rule,  a  fundan.'iaial  principle  of  the  Uofooo  poiig a>wy 
her  best  days,  shoutd  have  been  acted  upoa  iaAi 
wars  of  tli«  Speairii  aaewninii,  wlica  thetyiHte 
ought  to  bavc  hc«a  decided  ia  the  MetMriiadt 
TI>e  consequence  of  pursuing  a  muUipVicity  of  ofcs. 
sivc  coii^inatiofis  ai  the  same  time,  wu  never  l>cli«r 
exempiilii-d  rhan  in  Uiu  fudurcs  of  the  fifflultuesa 
expeditions  to  Buenos  Avres,  Constantinopir,  Akt- 
antlria,  and  Rugco.  Itlwo*atbatsinallexp«iiiiiici, 


hovaeiag  along  boeiile  'coMli*  atodiMe  ao  ben«6ciii 
rfeetii  The  local  garritoaa  ana  a^hiaeftiwcMiou; 

•ragMMrally  superior,  and  :i  m  imcntary  di;ba;L:a:.ia 
producea  io  the  mind  of  the  enemy  uol  miami 
union,  but  also  the  ideas  of  victory.  The  (lebwb> 
tions  at  St  Male  aad  St  Cait ;  that  under  Sit  Jiod 
Polteney  at  Conmeai  neat  of  those  io  Americt. 
were  fraught  with  riaks,  not  counterbalanced  hjuj 
prospects  of  real  advantage.  Those  on  the  eul « 
Spain  were  of  a  JiilLrent  character ;  tliey  had  a 
Uval  obiect  of  importance,  and  served  m  a  ikmnii 
which  uted  a  whole  hostile  army  in  that  quarter. 

Jt  is  a  geaeial  r«le»  liable*  indeed,  lo  occuicul 
exceptions,  tlut  ilit  ^eraUoni  qf  ihi  land  fma 
shouul  he  confined  lo  Jixed  tmpcrtanl  pointi,  xekn 
the  of^cct  is  not  only  to  land,  hut  lo  emquer 
maintain  ihemichrs.  There  is  no  in»taDLt  in  tl^ 
history  of  the  nation  where  a  British  mau  «f 
forces  met  with  disMtCT,  wh«ttthit  m»aclcilf 
iiael^  Of  Willi  aoficieDt  pfaMndcnnct  «iMifi»»' 
lie*.  From  the  nature  of  the  sea  line  of  opMlia^ 
expeditions,  like  other  military  enterprises,  miiitt* 
liable  to  mi»CAririage ;  but  a  right  use  of  ibc  fonts 
will  at  least  increase  the  chances  of  aucces;.  In  ti« 
■election  of  the  poiau,  nudi  muat  be  left  to  ttw  a^ 
cameiancee  of  the  cate,  bat  tfieir  imporuoce 
always  be  in  relation  to  the  risk,  expence,  and  taa 

As  these  observations  apply  to  great  opefilia* 
only,  it  is  unnecef-eary  to  advert  to  tljing  corps,* 
such  expeditions  as  are  merely  inUindcd  t«  sis™* 
coast  or  distract  an  enemy ;  because  these,  io  not 
OMMofpiobleiBatical  utiytif»ahouldbevcf7i|i«i'V' 
lyraaorted  to;  and,  at  all  eveatt,  never cmmiw 
more  than  a  few  frigates,  "Ith  troops  on  bds™ 
The  geographical  extent  and  insular  posiitoaof^'^ 
Briuin  afford  equal  facilities  for  defence  tai  siuo- 
Defence,  however,  wbea  paasive,  is  allowed  to  te 
the  very  worM  that  caa  be  adopted  in  the  oaiu? 
policy  of  a  state ;  but  when  the  national 
ot  sea  is  considered,  it  becomes  evident  thitBnV 
operations  ought  to  be  offensive.  With  a  great 
her  of  garruK>ns  stationed  in  evoy  quarter  «f  d" 
world,  the  land  forces  form  no  when  a  con*idenil)>fi 
body;  those  in  fioglaad  beiag  acarodiy  «deq<Mi«^ 
the  local  duties,  and  the  leHef  oTanch  ai  »tuni »« 
abroad.  At  the  ccrmnienccment  of  a  war,  slthfp 
the  militia  is  caded  oui,  the  reinfoxceiaenis  nif^ 
(  d  10  [i!ace  distant  garrisons,  on  the 
mcnt,  absorb  nearly  aU  the  iniiutry,  aod  l<«2.w 
only  ao  diipoMM^  fbioot  but  evea  no  wStnn 
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w«r.    ing  offera  ore  mtie,  which  the  opponent,  blinded  by 
""v^*  sttccMl,  hw  die  iraprudenoe  to  reject.  Then,  Torced 
to  f  tilt  greater  ex pencCi  otb^r  campaigns  forttrw,  to  re- 

covt  r  iv(»Bt «  !o6t  In  the  firtt.  By  a  rational  system  of 
piepai  juon  «ars  might  bo  terminated  in  a  ?nort  pe- 
riod, or  alto{;(ttluT  prevented;  and  yet  long  wars,  the 
real  can>e  ol  the  prodigious  national  debt,  are  brougllt 
•bout  by  an  ill-judged  prejudice  against  a  standing 
•my;  bftdtcd  bv  atiU  weaker  titeu  of  economy. 
Stace  regtdar  amiiet  have  been  niintameil  in  Borope, 
the  obvious  utility  of  having  at  Icait  some  disposable 
fiiice  to  giife  weight  tn  ncgutiations,  requires  scarce- 
ly  an  nT<;unioni.  Instead  of  tfiree  battalions,  the 
ottly  applicable  tnops  in  1792-3,  which  were  sent  to 
Willemstndt,  had  Great  Britain  possessed  85,000  dis« 
potable  troopi,  the  Natiunel  Conventien  would  have 
paused  brfofe  h  «!ee!ireil  war ;  or  thh  (bree  wonld 
immeJiatfly  have  iiifliiencfd  the  rcconqucst  of  Bel- 
gium. Even  a  year  later,  such  a  national  force  could 
have  averted  the  consequences  of  the  action  of 
Hoqghledei  tfie  retreat  flreo  Dunkirk,  and  the  final 
•tBcaallan  of  the  NetberfeiHle.  In  the  late  war, 
the  Inability  of  Great  Britain  to  act  from  the  first 
sn'th  viffour  conipelled  her  to  fight  twenty-one  yeart, 
»rfth  incalciilablL- w  »>(c  of  blood  and  treasure,  merely 
to  restore  ilie  balance  uf  power ;  and  the  nation, 
which  at  fir-'t  hnit  only  three  battalions  for  service, 
ended,  in  1814.  wiik  •  psm  of  more  than  •  miflioa 
•f  men  bt  eras.* 

In  a  military  point  of  view,  the  economical  system 
has  been  productive  of  immense  losses  to  the  nation  ; 
but  if,  iinilcr  given  circuniRtar.cei,  in  time  of  peace, 
the  army  must  be  very  generally  reduced,  care  siiould 
be  taken  not  to  destroy  the  elements  of  regeoeratian. 
On  •  war  breaking  out,  u)l  the  troope  in  the  king- 
tfom  diodM  be  brigaded,  with  their  generals,  staff, 
field  rrain  of  artillery,  commissariat,  and  medical 
officers,  and  concentrated  as  much  a:»  possible,  for 
the  purpose  of  rapidity  of  execution,  and  creating 
habits  of  duty  in  large  bodies,  which  the  staff  and 
coiBiaiNarat  generally  begin  to  learn  when  beftire 
the  enetnyi— -at  a  period  when  all  parties  should 
be  fully  acquainted  with  them,  and  when  mistakes 
mny  be  fatal.  The  orders  of  Government  are  thus 
executtid  as  «oon  as  issued,  and  that  species  of  con- 
fusion is  obviated  which  all  who  served  in  tbebC|giB!> 
nlng  of  the  late  war  must  have  witnessed. 

TQI  fbe  begimitng  of  the  preeent  centnry,  phoe  tS 
Operatlohs  were  usually  arranged  in  die  Cabinet,  by 
Mfierannaated  officers,  on  obsolete  principles  ;  or  by 
Ministers  without  professional  know  ledge,  upon  com- 
binations entirely  political.  The  Austrian  Govern- 
ment was  particularly  unfortunate  in  ihb  ayatenit 
Plan^  calculated  with  the  prectsien  of  aunnaer 
BMBMBOvrea,  where  every  march,  battalion,  and  de- 
tachment were  prescribed,  withnut  adverting;  to  the 
njcoMures  of  the  enemy,  tied  the  hands  of  the  ge- 
nerals, w  ill)  wi  i  L  never  successful  against  a  for- 
midable enemv  but  when  thcj  disobeyed  their  in« 
MraetiMa^  aa  EogaBo  Ad  ak  ZmtM,  Bat  when  Fln- 


dcrick  traced  his  own  plans  of  campaign,  aUIiOiigh 
even  be  was  not  fully  scodUe  of  the  laws  whidi ' 
should  regulate  territorial  aatf  aaaBceof ifi^ -llDet  of 
operation^  atili  circumstances  and  superior  lad  soon 
led  him  into  the  true  system.  Jominr  blames,  with  sa- 
gacity, some  of  his  initial  operations;  but  he  does  not 
sufficiently  consider  his  crrcumstanees  and  his  era; 
he  compares  the  operations  of  Napoleon,  with  all  tba 
resources,  fortresses,  popahttioa,  and  lenilatiooaij 
exeftatlm  of  France,  together  with  the  advemurena 
gambling  of  his  hero,  to  the  conduct  of  a  sovereign 
who  hatfRis  native  throne  to  defend;  witi:out  a  mili. 
tary  frontier,  with  a  scanty  population,  a  barren  soil, 
and  no  pecuniary  means  but  such  as  arose  from  hia 
economy ;  and  yet  he  rose  superior  to  all  thc  difico^ 
des  of  hia  aitoatlon,  though  under  drcaiMtMieea  mora 
unnromiihig  than  tboae  which  ottinaiely  hurled 
poleon  from  his  throne. 

II. — Maneeuvriifg  Liiu*  of  Operalioitik,. 

Thc  connection  between  maoiBitTriag  Ihiaa  aai 
those  whidi  natare  haa  narked  ott,  aad  the  vl«w$«f 

the  general-in-'chief,  form  separate  classei^  tiA 
named  after  the  nature  of  that  connection. 

I.  Simple  lines  of  opiratic^a  are  those  when  an  ar- 
ni}'  operates  in  a  siogle  direction  from  a  frontier^ 
without  forming  detached  corps. 

S.  XTomMs  and  auUtipUid  linet,  whan  aa  aiaqr  ada 
opon  the  aame  frontier  with  two  or  three  isolated 
corps,  towards  one  or  sevcrn!  rihjrot'. 

3.  Interior  lines  o  f  operations  are  f  ormed  to  oppose 
several  hostile  lines,  and  are  so  directed  as  to  possess 
internal  connection,  and  enabled  to  move  and  ap- 
proach each  «dwr»  without  alhnriag  the  coaaiy  Ut 
flfpoaaai  auMriar  maai  to  thta. 

4.  EiOmof  Unet,  on  the  contrary,  pceaese  the  op- 
po>itc  qualities  ;  they  are  such  as  an  army  snay  form, 
at  tltc  same  ttoic,  upon  the  two  extremities  of  one  or 
several  hostile  lines. 

5.  Lines  upon  an  ettended  JiroHi  are  tiioee  which 
are  arranged  upon  a  great  cuntigueua  devetopenaaai 
by  isolated  divisions ;  but  still  belonging  to  the  same 
mass  of  forces,  and  operating  upon  the  same  oMect. 
Under  this  head  are  comprehended,  likewise,  lines 
formed  by  two  separate  corps  upon  one  given  extent ; 
they  are  then  double  lines  upon  a  great  front. 

&  Deep  or  lenphened  Unet  «re  tluMe  which,  com- 
nAiefaig  at  their  base,  paas  over  a  great  «ktaM  of 
country  before  they  can  attain  their  object. 

7.  Conrrnlric  lines  of  operation t  are  either  several 
cr  a  ^  ul:  line  subdivided,  iiuiving  from  distaai 
points  in  order  to  arrive  at  the  same  object,  in  front 
or  in  rear  of  their  base. 

8.  Eeeentrie  liett  deaignate  a  afaiglo  BMla  atarthig 
from  one  point,  and  dividing  itaerlhi  aidtr  lo  fbrn 
several  diverging  lines  upon  isolated  objects. 

<).  Secondary  lines  are  those  in  the  groat  combina- 
tions of  two  armies,  »hic)i  (ieM LrniitL-  their  relative 
connection  while  operating  upon  the  developemeBt 
•flhoi 


*  According  to  authentic  documents,  this  mass  amounted  to  1,116,813,  iaclodiog  navy,  East  India,  and 
M  •diiia  fima,  hat  i —  ^  — *  
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10.  Accldtnted  lints  are  prodticdl  h  dw  ori^od 
plan  of  campaign,  when  unexpected  evcDtt  oeceici- 
tMto  ■  new  direction  for  ihe  opcrationt.  Tbej  an  o( 
IIm  highest  importance,  and  mrif  idoplcd  bvt  bj 
of  the  fiat  abititiM. 

PMinerly,  Hnea  of  opei^OM  vanr  cooaidtrad  Mily 
at  they  eff^'ctuJ  ih-  v;n!rr;r!  of  armic* ;  it  was  ercn 
adtaoceti,  that  acmits  encamped  near  tbeir  inaga- 
sioes  bad  no  lines  of  opcrationi ;  but  an  example  will 
proMtbafallacjrofthit  opinion.  Suppoeiog  two  French 
anma  encamped,  one  on  the  Upper  Rhine  in  front 
of  Briac,  and  the  other  oa  the  Lower  Rhiiit  in  front 
of  Donddorf,  with  both  their  magazhifl*  fat  tht  mAm 

Elace,  that  »•,  behind  the  river.  Thete  armica  mittt 
ave  either  aa  oScnaive  or  defensive  ofaject,  and  there- 
ftrahare  territorial,  as  well  at  mancEutrring  lines  of 
,  opMitiaM.  lat,  TIm  tetfitoriil  d^ensite  line  will 
'  exiad  Amb  iIm  pobt  of  tbeir  ptiiition  to  the  point 
which  thej  arc  to  cover;  therefore  tbej  would  both 
be  cut  off  if  the  entmjr  occupied  that  point  before 
them-  If  Melaa,  with  hia  army,  could  have  subsiat- 
ed  near  Alexandria  in  Lombardy,  after  ibc  battle  of 
IflloafO^  he  waa  no  leaa  cut  off  from  his  line  of  ope- 
mtfeaaae  Imw  m  hk  nctoriooa  oppooeou  occupied 
the  Vat  of  we  Pio>  Sd,  Tbeir  ■uHKBarriog  Gnce 
would  be  a  doable  o;;  lin  t  i  .Mm;>lc  one,  if  the  enemy 
concentrated  his  raa»w.i>  la  crush  one  of  the  armies  ; 
it  would  be  a  double  external  line  against  a  double 
ioternal,  if  the  enemy  formed  also  two  corps,  but  to 
direeted  that  they  could  be  unite  I  most  raodllj. 

The  article  in  the  Ediaiurgh  Eesiem,  00  ibo  work 
of  Jomini,  makes  the  feUowli^  able  remirlrt  oa  Ibiot 
of  operations:  "  Among  all  these  lines,  the  in  pie  and 
interior  are  the  beat,  particularly  when  ^.uLiib.ned,  a« 
being  most  congenial  to  the  great  principle  of  carry- 
bi|f  K  mai  of  troops  upon  the  decisive  poioU  A  few 
temefla  will  eaolie  the  truth  of  this  apparent.  If  an 
army  advances  from  iu  base  of  operations  upon  fme 
line,  it  is  clear  that  the  general  commanding  will  have 
L  It  two  important  dangers  to  provide  against;  first, 
that  of  bis  troops  being  attacked  unawares ;  and,  se- 
«Mldljr,  that  or  being  turned  and  cut  off  from  his 
jiOMMimiftlinnn  with  bia  baao>  Tbe  meet  efffctual 
OMifaod  of  guarding  agaiMt  cHber  la,  to  attack  tbo 
opposing  enemy  first,  or,  as  tlie  author  calls  itf  prendre 
rtnitiative  ;  and  if,  in  so  doing,  the  assailants  can 
place  lliem:i--lvi;i>  m  ^uch  a  (lOiitiun,  I ! I. a  a  victory 
will  give  tliem  li  e  means  of  utterly  destroying  their 
adversary,  i^  lulc  a  defeat  will  aot  M  of  noienal  de> 
triiiient  to  thenaelvoib  tbe  onnoeuvre  must  bo  eoo> 
'  eideiuJ  aa  •  perflwt  one.  Kow,  a  sin|,'le  and  ioterior 
line  has  a  tnanifeiit  aJvan'ngp  over  every  other  in  aid- 
ing such  an  operation.  An  a.imy  which  moves  upon 
double,  exterior,  or  multiplied  lines,  must  be  weak- 
ened in  proDortioa  to  tlie  number  of  iu  divisions. 
Tbo  gononf  bas  many  combinations  to  attend,  and 
iMMqr  danfam  to  gnoid  egainst;  bia  columoa  bctiv 
on  muKf  Toedi  omI  uaeonnected,  nust  ebo  be  do- 
pendant  upon  many  persons  and  many  orders.  Ob> 
stacles  will  be  multiplied  at  every  st£pi  and  errors 
Mnnot  be  known  or  corrected  without  much  loss  of 
tine.  The  success  of  his  plan  must  depend  upon 
the  exactness  and  oonotrt  between  tbo  oiCemit  di> 


perately,  will  be  too  weak  to  Mike  ao  inpgtint 

b '.  I.I «  ,  i ;'  a  favourable  opp  <j  r ;  u  n  i v  ^  h  ould  occur.  ITm 
will  sutler  severely  from  mishaps,  and  tli^asaa 
well  talte  advantage  of 

"  An  aniy  ibit 
lerior  Inice  gttt  rid  of  on  tboo*  ftfliiMHi;fc 
troops  w  ill  be  together  and  well  in  hand,  viihi}; 
general  upon  the  ^pol,  ready  to  rectify  crron,  1% 
to  superintend  every  movement;  and  upon 
ever  road  be  marches  against  an  enemy  acting  cp«g 
double  or  multiplied  lines,  hiB  combinatiooi  miiitbc 
■era  ainp^,  end  bit  niunben  must  be  snpcmr;  k 
wni  bote  tbe  power  of  oforwhelming  whsttw  M 
tion  of  his  adversary  he  may  hclI  wit':,  an<J,lrr^;f 
disorganizing  his  opponent's  pian  at  campairr.  -jy 
able  himself  to  cut  off  their  communicaiioos.  t  ;- 
attaclt  their  columns  in  detail.    We  «iU  ssppt, 
however,  that,  Coding  tbeir  line  penetrated, 
m^ht,  by  great  exertions,  unite  the  roniiiesf 
tbeir  scattered  corps  by  a  retrograde  iiwiemit;  tat 
they  "^II  hardly  be  able  'o  cover  their  con:rai£;j- 
tious,  which  must  be  nearly  as  nimwrous  m  tki;*^ 
visions,  and  the  ■Itockillig  army  will  give  iottlt  i: 
the  execution  of  n  pracoDceitod  plaob  wiiiit  it? 
wDI  be  fai  the  confttskia  of  n  bafled  one.  Vlb 
great  principle,  fiu«  cvcr,  if  carrying  ainsssiipoi^r 
decisive  point  li^  jj^neuitdi  the  general  wliOsdr»» 
upon  the  p'mple  line,  he  will,  by  a  victory,  itfrn 
bis  foe  of  retreat,  and  utterly  destroy  him;  Mi,  '^ 
be  Cul,  bis  communications  are  still  open,  sad,  me 
want  ofa  ptan,  tbe  putauit  cannot  be  very  vigcri»  ! 
'  These  retnarka  upon  moneravring  lines  srrss  1 
illu=tr;iird  ir;  irirulcni  military  history.   In  Ike  S(0»  « 
Yeats  War,  1  rttltrick  had  the  choice  of  Siud^  ' 
Austria,  on  his  left,  by  Silesia  into  Morsvis,  is  1** 
centre  through  Lusatia,  and  on  the  right  bj  ^^ 
my,  both  into  Bohemia.    His  natural  tcmu  i^  . 
line  was,  aadoubtedly,  the  firat  of  tbeie  t^^'f' 
caoae,  whUe  bia  own  flank  waa  oovered  by  ^'<f 
tresses  of  Silesia,  he  could  (>enetrate  at  ooce  11^^ 
the  vitals  of  the  Austrian  dominions,  SJid 
Olmuu,  threaten  Vienna.    l  ie  did  not  feel  it  *' 
fant^  of  tbia  line  vntil  the  third  camps^s, 
bo  waa  aveiy  wbeia  otttnoatbored  by  the  eneaij,  >» 
yet  even  then  he  might  have  had  signal 
his  besieging  train,  &c.  had  been  in  more  enc**  1 
order  and  betttr  a[Jii|juJ.    From  this  period b*» 
came  sensible  of  the  superior  utility  of  ceaBaf  '"*  ! 
and  from  1758  he  operated  successively 
pnodpalmass  in  Saxonv,  SUeaia,  and 
tbe  aame  troopc  wcto  notorfoaa  in  all  tlwic 
ters,  by  alternately  reinforcing  each 
to  aitain  a  superiority.     Huvioff  missed  Of  *t 

"J '.to 


superiority 

portunity  in  1757  of  deciding  the  wsr  6J  • 
cesaful  invasion,  he  at  last  gloriously  ''"r^ 
kincdom  by  this  new  system.  All  "f^u 
«eiNa  bekiqg  to  tbo  tbieo  fiiat  classes  oTtff^ 
double^  and  interior  linea  of  operationi.  ^'^^ 
his  adversaries,  on  the  contrary,  were  "  ^ 
fourth  and  fifth,  exterior  lines,  and  lin«* 
extended  front.    I'or,  on  looking  • 


Iriiioaa ;  a  ndribrtune  attending  aogr  ono  vitlaies  or 
daatraja  the  whole  project,  and  yet  oaeb  oohnno,  se< 


•eat  of  war,  it  will  be  readily  oh«er«ed^'t*t  Mp'Jr 
After  tbe  balila  «f  A****' 


rated  withjn  the  triangle  formed  by  ^'^^^  0> 


law,  and  Custrin,  while  the  enemy 
aide  of  that  figure. 
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iudeed,  when  thif  area  was  broken  io,  Im  made  a 
'  oiMtw  atrofc**  by  imitins  bia  UtiM  annk*  ia  Swm 
■ad  that  WNftiog  ftma  Dami  the  advaaiagca  of  hh 

victory.  The  operationa  of  that  cristc  belong  to  the 
tenth,  or  accidental  linea,  in  which  Frederick  has 
never  been  aurpassed.  To  thia  daaa  belong,  Vtl.r- 
wiae,  hia  inraaion  of  Bohemia,  after  raiaing  the  £iego 
'Uf  Ohautx;  hia  march  into  Stieaia  and  manceuvres 
ktttn  mi  aAar  iba  bawl*  of  Liegnitx,  in  1760 1  wd 
hii  central  poahian  Buotaalwits,  by  whicli  ha  kiftc 
the  enemy  divided,  Id  1752. 

The  i't  ench  operations  in  Hanover  were  not  more 
•UCCessfui.  If)  1  ~5S,  they  formed  two  lioea  ofoper- 
atioiu^  io  Heaaia  and  oa  the  W'eaer,  upon  a  dev»' 
IgBWUlt  of  too  BiQea.  Prince  Ferdinand  manceii- 
tkdr  ntraoM  kft,  bad  oolj  IsolaMd  coipi 
ttt  eontead  with,  and  drova  them  aerMa  dw  Rhim. 
Marshal  ConradcR,  after  the  battle  of  Crevelt,  felt 
the  advantage  ot  liie  line  of  the  Rhiae,  all  the  for- 
tresaea  being  in  his  hands;  but  while  he  acted  with* 
out  vivacity  on  fai«  right,  Prince  Ferdinand  took  a 
ijntral  direction,  and  bro^e  the  concert  between  the 
tmf)  boMile  acauatt  who,  at  the  end  of  the  campaign, 
leat  nearly  all  diey  bad  gained,  having  spent  their 
time  ill  disjointed  marches,  and  in  writing  proJeU 
and  counter  ^r^'efa.  After  the  battle  of  Bergen,  in 
the  FrencI),  grown  wiser,  united  all  llieir  forcea 
in  Hcasia  ;  they  made  conquesu,  which  even  tbe  de- 
feat of  Minden  did  not  wholly  repair.  In  1760b 
Manbal  Broglie  peniatiog  in  opantiooa  io  omm, 
mad*  a  reapectaHe  campaign,  but  the  next  two, 
armiea  were  a^^ air.  formed  at  a  great  di  t mc  j ;  Prince 
Ferdinand  ugiiiu  was  beforehand  wiiJi  them  every 
where;  at  length  Uiey  uppruaclied  each  Other  to  at- 
tack^ but,  for  want  of  concert,  were  defeated  at  Fel- 


la  oonparing  tha  aooatant  difference  of  the  linea 
of  opecatlena  which  the  Auatriana,  Russians,  and 
Ffinch  adopted,  with  those  of  the  Prustians  and 
Jlanoveriaus,  their  opposite  reaulta  are  at  ooce  di«« 
covered. 

Oaring  tb«  wan  of  the  Revolution,  the  Duke  of 
Branawick'a  nareh  lata  Cbampaign  waa  a  simple  line, 
but  wasted  corps  to  cover  the  flanks  and  activity  in 
die  «a«culioa.  The  recovery  of  Belgium  by  the 
Auatriana  waa  alao  effected  by  operating  in  maas{ 
but  00  the  French  frontier  they  wasted  their  time  in 
aieges,  and  acted  upon  exterior  and  eccentric  lines. 
Tbe  French  operated  in  a  similar  manner,  but  hav- 
iag  a  Una  af  farirawM  and  numerical  auperiority, 
they  were  at  last  successful,  and  expelled  the  allies 
Irom  Belgiuaa.  This  worthless  system  was  then  cried 
up,  and  denombated  Carnoti  Aci  ordingly,  in  179j, 
the  French  persisted  in  acting  on  double  lines.  They 
nunceuvred  on  tha  Rhiaa^  ny  Daueldurf  and  llaa- 
hctaa:  Ciarfiutapaialinf  canMUy^puiiedbUoMHei 
allaniat^  from  right  to  left ;  gained  the  decUive 

victories  of  Man  he  im  and  the  lines  of  Mayence,  and 
threw  the  Fre  ncti  arm/  of  the  Saaibrc  and  Meuse 
back  acroM  the  Rhine  to  cover  the  Mgaallfl^  and 
Pichegru  under  the  cannon  of  Landau. 

In  I79fi,  the  French  in  theirlinesof  optntioaiaalba 
Bbina,atiUoopjiiig  Fcederkk'sfaultyayatemof  1757, 
and  tiMir  awn  af  179*  and  1795*  weia  not  mora  sue. 

TbsanBiaaf 


the  Rhine,  and  of  tbe  Sambre  and  Meuse,  moved  from 
the  extremities  of  their  base  to  take  a  concentric  di- 
faction  on  the  Danube.  As  in  n9*t  they  foroacd  two 
anterior  lines.  The  Archduke  Charlea  opp«!>ed  his 
own  in  an  interior  direction  to  be  more  readily  con- 
centrated, and  leized  the  critical  moineni,  while  the 
corps  of  Count  Latour  waa  covered  by  tbe  Danube, 
to  ateal  aoma  nMrcbes  unperceived  by  Morvau,  and 
to  throw  bis  mam  apoo  Jourdan,  who  was  routed  at 
Wurtalmrg.  Tbb  decided  the  fiwtuna  af  tba  cam* 
paign  in  Germany,  and  compelled  MiOKatt'a  deep 
lines  to  retreat  into  France. 

Meanwhile  Napoleon  commenced  his  extraordi. 


nary  career  in  italjf,  as  Frederick  had  recommendt 
adUfa* 

f,  and  Avce  tba  Aiistrtana  and  Fiednoatesa  to 


i  century  before :  his  system  waa  to  divide  the 


take  two  exterior  lines.  Tbay  fell  into  tha  iaare^ 

and  he  dt  tV.~tt>  d  them  separately  at  Mondovi  and  LiK 
di.  All  ikiLoy  hud  assembled  in  the  Tyrol  to  relieve 
Mantua  ;  it  was  led  on  in  two  lines  separated  by  a 
lake  (Guarda).  The  French  general  raising  the  sieget 
hurried  with  the  mass  of  his  forces  to  meet  the  mat 
.cohunaatBreiciaf  and  rautad  it ,-  the  seoood  colaain 
■rrived  soon  after  00  the  same  ground,  and  waa  like* 
wise  driven  back  upon  the  Tjrrol-  Wurmser  deter> 
nil  ltd  to  cover  the  two  lines  of  Roveredo  and  Vi- 
i^uru.ii  •  Napoleon,  after  defeating  the  first  and  driv- 
ing it  into  the  L.awis,  ctiaaged  his  direction  to  the 
right,  passed  through  tha  gaigee  of  the  Brenta,  upon 
the  left  line  of  the  enemy,  aM  forced  tbe  wrecks  of 
thia  fiae  enny  into  Mantua,  where  It  ultimately  ca- 
pitulated. 

In  iia^,  the  system  of  Carnot  again  prevailed. 
France,  twice  punished  for  operating  with  two  ex- 
terior lines,  now  adopted  three.    An  army  on  the  left 
observed  tlie  Lower  Rhine^  one  in  the  centre  was  on 
the  Danube,  and  a  third  occupied  Switaerlood*  'tbcea 
armies  eonld  not  unite  till  they  reached  tbe  valley  of 
the  Inn,  eighty  leagues  from  their  base.    Tlie  .^rch« 
duke  uniting  his  forces  in  the  centre,  gained  the  vic- 
tory of  Stockacb,  and  the  Helvetian  army  was  con- 
strained to  evacuate  tbe  Gritona  and  Eastern  Swit- 
zerland. In  their  turn  diaaOiea  ceennitted  the  saoM 
fault ;  instead  of  pursuing  the  conquest  of  this  aans ' 
tral  bulwark  of  Europe,  they  formed  a  double  tine  in 
SwitzerUnd  and  on  the  Lower  Rhine.    The  army  In 
the  former  country  woa  ruined  at  Zurich,  while  tliat 
in  the  latter  was  trifline  about  Maoheim.   In  Italy  a 
double  line  was  formed  by  the  French ;  one  towards 
Naples,  where  38,000  men  ware  employed  to  no  pur-  ■ 
pose;  while  the  other,  on  the  Adige,  was  too  weak, and 
suffered  severe  loss.    At  length,  when  the  army  of- 
Naples  returned  towards  the  north,  it  committed  the 
£Mut  of  taking  a  direction  from  that  of  Moreau. 
Suworow  took  an  able  central  position,  marched  . 
■gaiast  tbe  first  ef  ihaia  armieit  and  daftatedit  with-  • 
in  a  few  leagues  af  the  odier* 

In  1800  tlie  scene  changed  again.  Napoleon,  . 
having  returned  from  Egypt,  displayed  a  new  combi- 
nation of  the  lines  of  operatione  :  1  C  ,r)00  men  filed 
off  on  the  flanks  of  Swiuerland,  opening,  on  one 
side,  on  the  Danube,  and  on  tbe  other  upon  the  FVi . 
This  masterlv  conbination  aeeured  immense  ad«as« 
Mges.  Modiem  Europe  had  not  as  yet  prewaiad 
audt  apantieiM.  He  fnaA  uam^  mnkig  tw^  ■ 
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forced  the  Atutriani  to  take  a  contrarj  or  rxt^or 
direction,  which  diaabled  then  from  communicatinf 
together.  By  thu  arrangecncrit,  ihe  refcfwe  army 
cut  oS  dm  communicalioot  of  Mdai  with  the  base, 
while  it  preaenred  all  it«  own,  with  the  annj  of 
llw  Bhia^*  •kid)  comriiiWd  iti  MeoodMT  Hoe. 
A  ttftnace  19  llie  map  «f  tlii*  MM  of  WW  vtn  ihow 
IMoreau  potted  at  Stockach  and  Zurich,  and  Krnj 
facing  him  on  tlie  north  iide  of  the  Danube.  In 
Italy,  Napolton  on  the  Po,  at  P.iTi.i,  and  rortons, 
with  a  corpn  u  Verceii,  completdjr  inauiating  Me- 
laa  ■!  Akxaodria ;  while  the  French  command* 
«r,  ia  cat«  «f  check,  had  all  the  goqtaa  of  Svic- 
terland,  tbe  9t  Bernard,  Simplon,  St  G^bar6,  and 
Splugen  open.  The  CTenti  of  that  period  offer  con- 
vincing proof*  of  the  deciiiTC  e&ccl  of  a  proper  cho;cc 
of  line*  of  operationt. 

In  •  MibaeqiteBt  campaign,  Napoleon,  breaking  up 
fWwi  Boalogae,  and  directing  icTeral  corpi  through 
central  Germaoj  lo  BimraaaB  tlie  Danube,  fnMrn\j 
turned  the  potftion  of  Mack  al  Uhn,  and,  placing  him' 
ieJfupon  his  communication,  forced  him  to  surrender. 
But  in  this  caidpaign  hu  fortune  began  to  blind  him. 
For^^ettin^  that  he  had  no  base  of  operations  nearer 
ibao  the  Bbioe,  he  hurried  forward  to  Vienna,  and 
ibeaee  to  meet  tbe  Ruuiani  in  Moravia.  Proaiis 
was  in  arms;  an  English  corpa  had  reached  the  west 
of  Germany;  Bohemia  had  risen  In  mass;  tlie  Ty- 
r  J  .  ir:  nu  Je  a  succc-'^ful  rcsiiitancc ;  and  the  Arch- 
dulte  Cbdrles,  afUir  crippling  the  French  army  of 
Italj,  bad  advanced  to  the  vicinity  of  Vienna.  At 
thii  aMHBCBt«  with  obIj  a  aniali  reMire  at  Frankfin-t, 
die  Attttro.RiHsina»  who  bad  crerjrintereM  to  tern* 
porize,  ha^ardL  J  the  battle  of  .^ttitcrlitz;  and  hisgood 
fortune,  and  the  in)i)rudence  of  the  allies,  saved  him 
from  Q  dilcmxna  from  wliich  that  victory  would  not 
have  relieved  him,  but  for  the  purillantmoua  feeliogi 
wliich  signed  tbe  peace. 

Similar  maaeeuTrea  loamida  the  Hmreei  of  tha 
Saala  produced  ilie  ditasters  of  the  Praniam  at  Jena 
and  .\iJL  '■t  vTt.  But  in  tMs  'v  ir,  Naj)a!con  became 
dill  more  enamoured  of  (iLtp  and  bas^ilcsj  lines  of 
operations  ;  the  bantCul  effect  of  which  he  was  not 
destined  to  fed  till  the  campaign  of  1812,  when  he 
invaded  Russia  without  a  true  base  nearer  than  the 
^ine.  His  secondary  bate  on  tbe  Vistula  bore  no 
xelatioo  to  the  depth  of  hie  line  of  operationt,  inter- 
acctcd  by  tbe  Niemen,  the  Dwina,  and  a  s  olidiry 
•waste,  of  endless  woods  and  heaths.  Although  he 
ijperated  oo  a  simple  line,  the  immense  di!!tance  from 
Jlit  bate  left  bioi  without  communications.  The  ex* 
tremet  or  pivots  of  tbe  secondary  base  were  already 
turned  and  broken,  when  KutusofT  moved  to  the  rear 
of  his  flank  upon  Kalu^'a,  towards  the  Berezina,  and 
destroyed  the  gre;jt<  st  in  ir.y  rccordi  d  in  modern  his- 
tory. Xite  ne;it  year,  thouj^ii  h'u  lines  were  shorter, 
circumstat]ccs  were  totally  altered ;  he  Operated  with 
aiNiitv  io  matti  but  being  greatly  bfenor  in  hom, 
and  tlM  allies  nanoeiivriog  lilawite  in  niati,  the  flm 


r,  mm*     ^v^^ww,  operaii| 
double  exterior  I  me*,   on  this  occanoo  i:-:-.-  ■  < 
cable  from  their  ^reat  st^tenarity  ia  aomben  aid  n 
cavalry, — moved  again  vooad  tbo  AmI^  OaddRiW 
tbe  (fu^tioa  at  Leipaig. 

MeaBttow,  tbe  Duke  of  WdH^glBa,  ia  the  IW 
■rtanrfo  ratitmH  raw.  OMattag  a  siagitfai 
a  siagla  line,  he  saved  Fsrtngal  by  hitMf. 
terly  position  of  Torres  Vedras,  wiihoui  a  b»i;': 
Nent,  he  drove  the  enemy  from  tlic  froniier  .a. 
trewes,  by  alternately  carrying  his  mas^  sctoh 
Tagvs.  iiis  line  was  shorter  froia  north  lo  mm 
Uiaa  that  of  the  eneany,  and  he  canted  thca  to  '\tf 
iheiis  bv  the  dsoiiiKtioa  of  tbe  bri^if  Al- 
That  fee  fa««ad  liit  oppoocala  It  9fm 
exteriorly.  .^ftcr  the  victory  of  Salamana,  'it 
march  into  Spain  was  by  two  interior  lin^. 
thoijph  this  operation  has  been  blamed,  benu-v  i 
ended  in  a  retreat,  we  forget  that  the  eaamr  n 
oM%ed  to  abandon  lhasaath,  or  oaa  hrffsTM 
topedaeait.  Tb«aeiiafenlin«w«paatai|||t 
and  decMve  llae>  The  eneaiy  awa  caosaaiari  a 
VitTirrij  before  he  c  i  iV!  r -sncentrate  his  forr«, r.' 
oti  trom  h'li  base,  and  drivea  beadloDg  iato  Fasp 
lona. 

This  comparison  of  the  cowbiBatioat  aod  icah* 
of  tlie  moat  cdcbnued  c«npa%BeabBai|,tbstillhg 

linet  of  operationt  that  have  been  crowned  viA  a^J| 
cest  depended  oo  general  principles,  of  whicft  lb 
following  are  the  principal  heads. 

t>  A  double  Ime  of  operations  it  advanlagiaai  1^' 
the  enemy  has,  likewite,  •  double  line;  prorided 
theirs  be  eatcfiory  and  at  a  greater  dirtsace  i« 
Tourt,  and  onaMe  to  noita  wiihaat  fint  ndav* 

battle. 

.\n  army  possessing  interior  lines,  more  at- 
nected  than  those  of  the  enemy,  can,  by  stntfg" - 
movements,  destroy  them  auccessively,  by  asj)>H 
the  mass  of  forces  alternately  upon  each  ptioti  a 
exemplified  io  liie  caaapaiga  of  17Mk  ^ 
quentlv  at  Manhekn  end  the  tioet  of  Mtynce; « 
Wurtsburp  and  Eramendingen ;  at  LonatjM<'Ci> 
tiglionc;  Trente  and  Basiatio ;  at  Stockscli  ^ 
rich  ;  Abendsberg  and  Eckmuhl,  &t 

3.  In  order  to  effect  this  naovement,  a  corps •lioo'' 
be  left  before  the  amy  trfricb  it  is  intended  to  ^ 
in  check,  with  orders  not  to  engue,  bat  aqj^" 
retard'tbe  march,  by  taking  posu  oeMad  dcfla' 
rivers,  and  retreating  towards  the  army. 

4.  From  the  above  premises,  it  tollows  ita*  * 
double  line  of  operationt  uainst  an  ene.-nv,  *^ 
corps  are  in  closer  eoaaeetion,  vrfll  alirty*  ^  ^ 
tunate  with  equal  noaihers^  if  the  easmy 

the  advanugcs  Of  hls  sitBatio«i  and  BsasMnt* 
rapidity  within  W. 

5.  A  double  line  of  operations  becomes  sttl'J'^ 
dangerous,  when  its  parts  are  tepAraied  by*"" 
days'  march. 

&  Simple  add  hiterior  lines,  on  the 
■hr^mostaarej  beeaoae  thqr  adaiitiacscp* 


Army  of  the  Ilhioc,  of  tbe  Sambre  and  Meuse,  ircre  names  given  to  French  armieSi  tlthoo|' 
not  always  orthese  liveis. 
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the  BUM  of  forcet  againtt  tbe  isolatfld  divisions  of 
f,  if  Iw  to  w  inpradMi  as  to 


7«  A  dmUe  Uae  of  ofwmleM,  bowaw,  muf  to 

adopted  with  $ucces9,  if  the  fbrces  employed  are  so 
much  greater,  that  superior  masses  can  be  |>re«ented 
to  the  opponetitit  on  both  id  parts. 

8.  Two  interior  lines,  malually  suBtaintog  each 
dttor*  and  (adng  two  esieifar  Haet  at  a  oartain  dis. 
ttmet,  mnat  avoid  toinf  opiopwsaad  bio  •  amall 
iVoat  Ibr  tto oiterior  hostile  luaa night ttonbyoet 
iimuttaneoutly. 

9-  Again,  ihey  iliould  not  oppratu  at  too  great  in- 
tervals ;  fur  the  enemy  might  havf  time  to  crush  one 
of  tlicse  divisions,  while  it  is  wealteoed  by  detacfaing 
to  the  other,  and  thus  gain  a  dediivc  advMlt^ek 

10.  It  being  tbe  interest  of  •  oooMMHlder  to  'di- 
vide and  inlete  tbe  opponeaiTt  (brees,  Mi  iranMvw 
ring  lir.F  s  hlioiild  never  have  ihc  object  of  drawinu 
the  whole  hostile  forces  upon  him;  as  Tempelboff 
boasu  FredoridL  to  Imwo  dono  ia  the  coapoigii  of 
1760. 

ByrefimnoetotiiepreoediiigtlcetdioftfaeoperBtions 
&i  late  wan,  the  value  of  tbese  rules  is  eveiyviimo  ob- 
aervable.  When  the  details  in  history  ore  examineil. 

Such  as  they  are  presented  by  authors  acfju.i'iited  with 
the  art  of  war,  they  form  a  key,  which  opens  an  in  <t- 
riug  way  into  all  the  fauses  of  success  and  misfor- 
ttuie.  Thus,  in  wliat  has  been  said  on  accidental 
Uacs  of  operation,  it  migbt  have  been  added,  that 
Napokoa  did  not  know  howtoavaO  himself  of  them, 
Irhen  be  was  advised  to  operate  by  the  right  bank  of 
the  Kibe,  and  change  his  direction  ii]M>n  the  pivot 
of  Magdeburg,  instead  of  risking  the  battle  of  I^ip. 
lig,  and  suffering,  in  violation  of  the  eighth  rule, 
die  enemy  to  place  Iiim  betweoD  two  fines.  -  Nor« 
fa  Champaign,  in  1814,  wton  ho  operoted  ait-too 
great  a  disunce,  overloddng  the  ninth  role,  which 
gave  the  allies  dme  to  force  the  gates  of  Paris,  thus 
employing  the  just  system  of  throwing  the  mass  of 
their  farces  ujpon  the  most  important  point.  The 
Onke  of  Wdlington's  defmsive  campaign  in  PtHrtu- 
fd  hinged  upon  •  pradeat  appUeotioD  oftto  aeoand 
rale;  and  Napoleon,  in  18H,oo«ld  not  have  reritted 
so  long  as  he  did  in  France,  but  by  the  same  sys- 
tem ;  although  the  allies,  at  that  moment,  conducted 
tlu'ir  ojit  ralions  on  the  S4'vi  iith  rule,  perfectly  appli- 
cable under  the  then  existing  circumstam-ci>,  yet  the 
vast  »<uperiori^  of  internal  lines  remained  evident 
But  when  hie  ecosntrie 
Ae  iptoia  of  iwil  tiperationa, 
diird  nde  widi  p«rftet 
fall. 

In  order  to  complete  the  view  of  territorial  and 
manoeuvring  lines,  it  is  requisite  to  consider  tliem 
as  thej  aro  albcted  bf  dw  oanflgamian  of  fktn- 
tiert. 

1.  In  order  to  anenrto  ^nA  aJfantnge, 

should  not  bo  two  dWmut  amiiw  upon  tlie 

frontier ;  because, 

2.  Double   lines  will  always  fail,  with 
chances,  against  a  single  line,  as  has  alresdy 
•hown. 

8.  Interior  Bnes  resist  with  advanti^  i  _ 
Itrior  Knee,  oiltor  upon  the  same,  or  upon  two  ^t- 


ment  placed  him  oat  of 
i,ttodli«8n|riiadtto 


ferent  frontiers.  Tbe  objection  Uut  Piche^u  proved 
successful  in  1794  is  not  valid;  because  Prince 
Cebiai]gdidnqt,  a«^  himself  of  Ids  interior  line,  but 
acted  by  >  detachaienta,  while  he  remained  inactive 
with  his  mass,  inferior  in  .streugth,  and  unsupported 
by  fortresses  on  the  flunks. 

I  .  \V  lii  ri  the  hl«^tile  fortresses  are  l^cattered  UpOB 
a  line  ot  great  extent,  the  moi»t  advantageous  ma* 
ncBUvring  Line  is  upon  their  centre ;  as  the  Ruaaiana 
experienced, tMthiir  4Vtt» in. thftjieginning  of  tto 
eanqiaign  of  lSlSi  but  on  all  other  occasions,  the 
best  direction  in  u(x>n  <n;c  of  the  <  xtrtniilie*.  and 
from  thence  on  the  nar;  as  txiinpliti<  il  in  1800, 
Ml  Italy,  in  iHO.i,  in  llavaria,  ;iiid  the  next  year  nt 
the  sourceit  oi  Uie  Meiu  and  Saala,  &c.  U'hen  central 
masses  are  moved  with  abili^  against  scattered  corpa, 
all  otlwr  tluBga.  haiag .  aqiial,  Uiey  must  always  be 
sucoessflil,  omn  even  without  a  battle:  as  when 
Moreau  niakiog, daaiO"'tratic>iis  ai,'.ii'i>t  tiir  ii ft  of 
Kray.  r'fnr  Huningen,  inuvcd  rapidly  into  .Switzer- 
land, \s  ill  I  I  l>y  tlu'  frreater  jiart  of  Swabia  fell  into  his 
hands  wiihuul  on  action,  l  ite  march  of  the  .fiuke 
of  Wellington  npoil  Madrid  and  Burgos  produeed 
tiM  immediate  evacuation  of  tbe  south  lif  Spain  ;  and 
fto  movement  of  Kutoaoff  upon  Kaluga,  forced  tbe 
French  from  Moscow  and  out  of  Russia. 

5.  The  coTjfiguration  of  a  frontier  may  have  im- 
portant influence  on  the  direction  of  lines  of  opera- 
tion. Central  positions,  forming  salient  angles  to- 
warda  tto  enemy,  suc;^  as  before  obeerved,  Bohemia 
forma  towards  Prussia,  Switxerland  towards  Austria 
or  Saxony,  as  it  wss  circumstanced  in  1818,  are  the 
most  ;id\  antatfL'ou-s  ;  biTuu^e  tlicy  are  naturally  inte- 
rior, and  lead  to  the  flanks  and  rear  of  the  opponent's 
defenaive  hn*.  Tbe  sides  of  these  salient  angles  are 
^CTOtoe^ao^k^wrtm^^^ all  tto  ijaamaneea of  art 

Impregnable.   Switxerland  and  Bohnm  are 

cicntly  proved  to  posses,-*  the«e  natural  advantages ; 
but  .Saxony  aj)])ears  more  douhtdil,  Wi.'.u-e  Napo- 
leon was  at  length  defeated  at  Leipsig.  ^  et,  it  was 
hi.H  ceinviclion  nt' these  central  advantages  that 
him  neglect  to  change  tto  line  o£  hie  qpyratiopH 
tto  pivot  of  Magdebm^)  and  if  .wo  enmune'lto 
character  of  the  operations,  though  the  allies  were 
n  umerically,  and  especially  in  excellent  cavalry,  KU]>e- 
rior,  We  discover  that  when  his  defensive  manamvres 
were  confined  to  a  m<«ieritte  tiistance  from  the 
Elbe,  and  the  ridge  of  the  mountains  of  Bohemia, 
no  imptnasioa  opidd  tomadeupoo  him.;  buthis^fih 
tamvraa'aalalythsit  of  attack,  and  his  impatience 
sought  the  Prussians  dtep  in  Silesia,  the  grand  armv 
lM'yf)nd  the  defiles  of  lioheniia,  and  the  northern 
anny  in  the  sjinds  of  Berlin  ;  not  mu  i  es.^ively,  1ml  all 
at  the  same  moment.  He  was  tlius  on  ali  sides  in> 
ferior,  but  notdbh|%ed,  till,  by  his  own  indecision, 
to  allowed  thnpMBf  to  turn  both  hia  flanks  aiamtt 
Hisly,  and  to  bwng  him  to  action  between  two 
at  Leip«i£r.  may  t.iko  (K-casion  to  revert 

oilce  more  to  the  double  exterior  hues  <if  the  allies, 
here,  and  in  1S1+,  in  C'hiiiiipiii,fne.  When  each  of  the 
armies  operating  exteriorly  amounts  to  12(),000  or 
150,000  men,  th«r  poanrnn  a  consistency  which  ob- 
vatas  all  need  of  co^jperation :  for,  admitting  tto 
^■aj  to  to  evon  atronger,  there  ia  notagreatdja. 
5B 
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parity  of  tew  bctwwD  the  potits,  which  can  be  (!•• 
ployed  and  iMOUgM  mtaaraon  on  the  same  field  of 
battl*:  htnw  tlie  weaker  ariDy  en  deriiM  « imlsH 
and  in  bolli  thcM  eiuea,  where  the  lUiefl  hmi  gmt 

•uperiority  of  cavalry  ,  they  could  l)c^  ;i  nu  l  break 
ofTa  battle  at  their  pieMure  ;  aa  tlifcv  }>t'o¥i:ii  at  the 
first  battle  of  Leipsis  or  Lutaen,  and  at  Hnut^n. 

6.  Where  no  such  central  position  or  territorial 
projection  exists,  the  same  effect  owf  be  |irodiioid 
ligr  the  irialiT*  divMtiflii  of  the  flMMntmog  hou^ 
wt  exemplified  fat  Phle  CXXI.  6g.  1.  C  D,  ramoniv* 
rill;:  Mil  ih(»  right  flank  of  the  array  A  B,  ^tt  I  II  L 
niuviii^  upon  the  left  Hank  ot'  F  G,  form  two  iiiU  ruii 
lini-M,  C  K  nud  1  K,  upon  tht-  i  xtrL-inilies  of  each  of 
the  exterior  lines,  A  1)  and  l'  O ;  both  of  which  nuy 
tic  deili'oywl  hf  currying  the  mew  of  flBreee  «ltcr> 
tiRtafy  imea  dimi.  Tiiia  comhineriwi  ptaante  tb* 
efiwct  or  the  Freneb  cempnigrtt  «f  iSOO  end  I8O9. 
It  is  also  tlu  -jiirii  of  the  Duke  of  Wellinjrton'it  de- 
fence of  Porlll^.ii ,  for  by  hii  bridges  on  tlie  I'a^is, 
he  iiad  ii  direct  mid  inferior  coininunicatioi.  n  h  ilii 
his  lines  north  and  south  of  the  river,  wlule  the 
enemy,  being  placed  en  the  segment  of  a  circle,  had 
eoljr  tbe  praariooe  flonnectkm  by  the  biidge  of 
Alnefeti,  vfaidi  being  deatnycd,  he  amid  net  ad* 
vance  from  either  Andalusia  or  Salamanca,  without 
'  immediately  placing  himself  in  the  disadvantageous 
position  here  described. 

7*  The  configuration  of  tlie  ttieatre  of  war  may 
possess  the  some  importance  as  that  of  a  frontier ; 
m,  in  £sct,  every  theatre  of  war  may  be  caneidered 
M  e  quedrnetcral  figure.  To  elucidate  ibie  idea,  die 
■erne  of  opvatieae  of  the  French  army  <Vom  1757 
to  176S,and  the  operations  of  Napoleon  in  1 806,  may 
lx>  cited.  In  Plate  CXXf.  fig.  '2,  the  hide  A  B  being 
inclosed  by  tbe  North  Sea ;  tite  side  i>  by  the 
river  Wexer,— base  of  the  army  of  Prince  Ferdinand ; 
C  D  representiiw  the  river  Mein, — base  of  the  French, 
and  AC  tbe  Rhine,  Ukewbe  in  possession  of  the 
F^MBch)  their  etmiee  epcfatitw  offioMtvely  « the 
■dcs  A  C  end  C  D,  bad  the  ttiint  A  B  or  North 
Sea  in  their  favour,  and  therefore  v  a-;  the  only 
side,  whicli  they  were  to  gain  by  tJieir  i:iaiia>uv  re», 
to  have  possession  of  the  four  sides,  and  consequent- 
ly of  the  base  of  all  the  commnnirations  of  their  ad* 
wBTsery. 

This  ii  wire  clearly  exemplified  in  fig.  A 
The  Pt«*idi  army  E,  proceeding  Omn  the  btee 

C  D,  to  gain  th<  (i  i-ition  F  G  H,  rn'',  t  ff  the 
allietl  army  J,  irum  tlio  nk\e  B  D,  ita  uiily  com- 
mur)ica!iiin  sinI  base.  It  wouUl  tlnis  be  driven  into 
the  angle  L  A  M,  which  is  formed  near  Embden 
by  the  line  of  the  Rhine,  the  Emt,  mi  the  Sea ; 
whfle  the  army  £  oould  alwMt  wimmnnioale  wttb 
CDortheMem. 

The  maneeuvre  of  Napoleon,  on  the  Saala,  in 
1806,  was  combined  on  tlie  same  principle^)'  Pie 
moved  upoJi  Jena  and  Naumburg  in  tJie  |nis;ti  :i 
F  G  H  ;  and  then  advancing  by  i^aiie  and  Dessau, 
Ite  threw  the  Prussian  army  J  upon  the  side  A  B, 
formed  by  the  sea.  The  fitte  which  attended  that 
army  at  &fbrtb,  Magdeburg,  Ltrtiedi,  and 
Um,  k  well  known.  The  great  art,  therefore,  con* 
Mi  hi  oombtniDg  the  marcbea,  so  as  to  arrive  upon 
the  -  --.^  ^  ST- 


one's  own.  Now  the  Ihwa  F  G  H»  by  meaae  «f  the 
prolonged  positioo,  and  the  an^  fimned  toenvde^ 
the  extremity  of  tlie  enony,  alwayitKreserves  the 
emnmunicBtioa  with  the  beae  C  D.  Tm  ooostitutes 
the  applignlioii  ef  the  naiMMtnetef  Maanqgoand 
Jena. 

\\  hen  the  theatre  of  liostilitie*  is  not  near  the  sea, 
it  will  be  still  circumscribed  by  some  great  neutral 
pow  er  which  guards  the  frontier,  and  incloses  oiut 
aide  ef  the  4|nadrangle.  No  doidit  tbia  banier  ia  in* 
fMor  to  the  tea,  but,  in  a  general  view,  tt  nnut  im> 
vertheless  be  considered  as  .in  iili-^tnt  le,  upton  whicJi 
It  is  dangerous  to  be  driven  alter  a  dei'eat,  aiul  ad- 
vantageous topu:ih  an  enemy.  A  state  with  l'Q0,O0U 
men  will  not  suffer  its  neutrality  to  be  viokted  with 
impunity  s  and  if  a  beaten  army  ventured  ao  to  doy 
■tiUitwouU  bacuteffflmnttebaN.  Bvtifaain* 
lierior  power  fSwme  the  Ihnit  of  the  thenbre  ef  war,  the 
square  of  operation^  may  then  be  Considered  as  extend- 
ing over  it  to  tlic  next  great  neutral  power,  or  the 

To  give  a  still  more  convincing  proi>t  of  the  juaC. 
ness  of  the  preceding  ideas,  let  us  examine  the  scene  of 
the  canipeign  of  l80&-7t  in  Poland.  Tbe  Raltieand 
the  ftootier  of  Austrian  OalUda  fanned  the  two  ridea 
A  B  and  C  D  flftfao  ebove  square.  It  was  of  great 
conaequencc  to  bodi  parties  to  avoid  being  driven 
upon  either  of  these  obstacles.  The  configuration 
of  the  frontiers  may  modify  the  sides  of  the  square^ 
and  convert  tliem  into  a  parallelogram,  or  a  tnp»> 
sius,  as  in  the  ith  figure,  Plate  CXaI. 

In  this  case,  the  army  G  H  being  in  possessioo  of 
the  sides  A  C  and  C  O*  wolild  be  itiU  more  ihvoai>- 
ably  situated,  because  die  bate  of  the  opponent  ba> 
ing  contracted  at  1^  D.  woidd  be  more  difficult  to  keep 
open.  The  front  ul  iLi.-  base  B  D  havnig  le^  e&teut, 
offers  fewer  reeourccg  for  manu-uvring,  and  affords 
to  the  army  G  H  the  means  of  operatipg  with  i 
success ;  because  the  doredioii  ef  the  line  C  D  i 
tnlly  leadb  npon  the  caumnakadeni  of  die  ( 
and  because  tbe  ipaee  to  be  ecfiBpsd  m  order  to  < 
him  off,  \n  nhorter,  and  theretoM  UOM  eaaOj  bdd 
with  coneentrate<l  forces. 

The  tlieatre  of  war  in  Prussia  and  Poland,  previoua- 
1^  meuttoncd,  was  preci^ly  of  this  figure.  The  froo- 
tiersof  Austrian  Cia]iiciaextendingtotheNarew,forro- 
*d  by  the  line  of  tbe  Viatula*  the  oantndcd  aide  B  D 1 
and  tbe  manner  in  which  Napeken  embraced  dial 
linr  :it  Pultusk  and  Eylau  waa  similar  tothr  fi^'^urf 
here  Jiavvn.  This  operation  had,  however,  ita  tiai*. 
vourable  chance*.  The  i'r^'.  < li  |k mlirj^r  ujn  n  the 
doubtful  trust  to  be  repo«cd  in  tlic neutrality  of  Atu» 
tria,  and  tlie  second  upon  the  great  distance  ftoB  A« 
of  opaiMiani^  whieh  espoied  the  coHmtmien- 
tioneof  die  arayee  widi  the  Oder  to  the  mercy  of 
tlic  Cabinet  nf  Vif  nna.  It  depended  even  then  upon 
Austria  (as,  in  lLni,  it  had  the  year  before  depcnil- 
«1  on  I'rii-Mri)  t<i  yiiit  a  stop  to  -^L-  endless  inva- 
aions.  Ihu  maiHCUvre  of  the  French  general  waa 
good,  but  the,  openltioa  of  the  statesman  was  only 
ere  sufficient  to  demonalnil^ 
of  embracing  a  theatre  of  war  ie 
amenable  to  the  two  following  principles. 

1.  To  «iirect  tiw  masses  upoa  the  dectaive  poiata 
thet  T|rim  the  cnti%  if 
1 
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hM  ban  «>  inqmidaiit 


line. 


^^if  beiama  can^giunM 


8,  To  make  the  great  efTort  in  the  Utter  caae  upon 
that  extri'iniri ,  which  biu>  its  l>ack  n;;airut  an  insur- 
nonntablt:  ulMtMla^  or  vhich  leads  upon  the  com- 
of  the  mmf  withaiit  aaerifiaing  our 

DaltaMive  apaMlions,  in  a  great  mmmn  already 
auMinadJn  the  firaeadiaf  iliacwwiiiiiifc  ttq^iiuh  ii«> 
v«rthdeu,  tome  farther  TCfoarka.    Paariva  Mmee 

offer*  »io  »c<airity  to  »  state,  nor  fortrc*«t'!>  without 
an  army  ;  it  is  confiding  in  u  shield  without  :i  Kword. 
Keaaon  and  experientc  aUke  j>rovi'.  that  dtftusive 
ajratem  to  be  the  best,  whidi  erabraice»  the  greatest 
«ilBiber  of  offensive  facilities ;  for  tliese  we  refer,  in 
particaUr,  to  intariaraiMlaimplie  linaa;  and  thaaedfr* 
neliani«rUnaa'«riiidi  baat  antie^iiata  «r  oouitaraet 
the  most  cfll-clual  offensive  ones.  But  as  defensive 
measures  imply  inferiority  of  forces,  they  must  tn  a 
considerable  decree  depend  upon  local  muaiis  to  coun- 
terbalance tlie  superiority  of  the  cn  c  my .  li  i  v  ur/i  ami 
of  mountains  are  the  nattirai  obstaclei^ ;  Cof* 
,  iatcaocbad  caaop^aod  arallaelectfidpositiflqa 
iqMMi  tlK  KMMt  adfantagaiNia  IKica  of  damie^  the 
ariifii -il  Tiif-atis  in  a  territorial  front.  Fortresses, 
witli  i,:;ci  lie  ;wN<  upon  a  river  parallel  to  the  fron- 
tier, sre  very  nd  vantageotts ;  but  upon  a  river  perpi  n- 
dicuiar  to  the  frontier,  they  are  still  more  useful ;  par- 
ticularly if  fortified  upon  both  banks,  as  Prague  on  the 
Mulda,  «r  Maastricht  on  the  Mauaa.  In  the  fimner 
anM^  an  aflanaiva  amy  nnat  craaa  the  rjw  only 
once ;  but  in  tlie  latter,  it  must  cross  as  often  as  tM 
adversary  tliinks  proper:  for,  placing  his  camp  un- 
der protection  of  one  of  these  IbrtresjcRj  the  enemy 
cannot  pass  htut,  without  being  tukert.  m  Hank  or 
rear;  nor  besiege  the  place  wiUiont  dislodj^in^  tin- 
miSilj  ■  Hance,  intrenched  camp«,  covering  and 
CBifaBd  by  a  fortress,  add  oonsidembly  to  the  defence 
of*  state.  Tlw  AaMtriana  ftU  aavaaaljr  the  vimt  of 
theae  precautions  on  the  Danobe  hi  the  late  tnn. 
Thus  the  op  r.ttlon  of  Mack  upon  L'lm  would  have 
been  good  n*d  he  moved  in  time  to  attack  from 
thence  cither  on  tlic  right  orlef^  of  the  river ;  but  to 
have  retulered  it  secure,  there  should  have  been  tbr- 
tified  positions  on  the  ScheUenbcrg  at  Donauwerth, 
ImprlntinH.  and  Batiabon;  for  then  he  could  al- 
waya  plaee  tbe  fiver  bat««ea  him  and  the  enemy ; 
sn  l  :f  'he  latter  operated  on  both  bonk^  be  fiottld 
att  i.  k  V,  til  his  whole  mass,  thnt  part  whidi  was floost 
( ()iivi-:iiLnt,  before  the  otl  i  r  i o  ii  l  cross  U>  assist  It. 
Furtiiicntions  tutv  aiso^iuncntly  umjIuI  in  the  defence 
of  pa.sM!s  in  chains  of  mountains.  The  insignificant 
fiuri  of  Bard,  with  600  men,  arrested  the  progress 
of  the  principsl  column  of  Napoleon,  when  de- 
soending  the  Great  St  Bsmard  into  tbo  vaUagr  of 
Aoate,  m  1800  ;  and  if  the  fort  had  been  better  aa* 
cured,  the  whole  plan  of  campaign  would  have  fail- 
ed ;  for  Meias  would  have  had  time  to  arri\  e  and  de- 
feat the  enemy  in  detail.  Again,  the  I'rench  Em- 
pator  having  caoatriiGtad  tbo  fine  roads  into  Italy, 
m«laolad  to  aecoro  tbcm  Iqr  iay  fortifications,  and 
the  first  military  me  that  tnt  IBMla  of  tlicai  wai 
by  tbe  AuMriana,  in  tbe  two 
F^Mo^  «bm  tbo  old  tec  of  »«NSP, 


VI,  wia  die  only  point  that  OMiU^  and  aotuatly  did* 
retard  then  aome  days. 

Portresses  likewise  secure  the  magazines,  stores, 
and  hospitals  of  an  army,  and  nave  the  materiel  and 

Ijroken  tr<>tj])s  aftei'  a  clclcat.  Fainpeluna  savetl  what 
did  c&c4tpe  of  the  French  alter  thi  battle  ol  Vittoria, 
as  Prague  did  the  Aiistriani;  in  1 7.37.  But.  in  order 
to  make  them  capable  of  praduaing  the  ahara  of  ao* 
ciui^  to  a  italo  trUdh  featon  cancxpectftmntiMn , 
fixtiuujB  skould  not  be  too  nunwroua,  beeanae  thi^ 
abaorb  too  great  a  proportion  of  troops  for  gamsona, 
and  rost  iiium  iise  suuift ,  nor  small,  for  then  thry  are 
esutily  embraced  and  overpowered  by  artillery  ;  nor 
all  on  the  frontiers,  for  if  the  enemy  penetrate  beyond  . 
them,  the  great  arsenals,  depots,  founderies,  &c.  of  tbe 
nation  are  no  longer  within  reach  of  tbe  defensive 
«nny»  wbich  ia  also  deprived  of  tbo  aygM*  Ibr  «  po- 
sition to  cover  the  capital,  and  tnJti  flank  of  the 
iir  .ul,  :  In  last  eanipai^ns,  Fr.ince  felt  the  want 
ol  niierviJivii^iUt  iortrcsses.  It'such  liad  existe<l  al>out 
Soi88on>i,  on  the  M.irnc ,  and  about  the  junction  of 
tbe  Seine  and  Aube,  tiie  avenues  to  Paris  woidd 
hmbeennore  easily  defended.  Intrenched  positkne 
•re  oAcn  eminantly  aaefiil«  provided  tbey  interaocf 
or  dank  tbe  moot  mioot  linoa  of  operationa ;  bat  as 
they  do  not  contain  arsenals,  &c  they  are  less  no 
than  fortresses,  and  the  selection  of  their  i>ite  is  ex- 
tremely difficult.  Those  of  the  Russians  at  Drissa, 
upon  the  line  of  Moscow,  were  abandutied.  The  in- 
trenchments  of  the  French  on  the  frontiers  of  Spain, 
and  at  Ttmloiiae^  were  forced;  but  tboao  on  tbo 
Ua  near  Gadie,  and  at  Toma  Vcdraai  botb  amnad 
kiligdana.  A  position  ably  chosen  hss  samatiinea 
th"  same  effect.  Tlut  of  Dumotiriez,  near  the  wood 
'  if  A  rrfonne,  arrested  the  advance  of  the  Duke  of 
ilrunswick  in  179!^i  and  that  ot'  Kutusofl'nt  Maloja- 
rodaf  near  Tula,  forced  the  I'rench  to  retire  by  the 
load  they  came.  Both  were  on  tlie  Hank,  and  ne- 
naced  tbe  rear  of  the  enemy.  Dumouriez,  in  dn 
aoKtb-ciit  corner  of  the  French  firoatier,  preaaOf^ 
od  a  aaBant  angle,  upon  a  simple  line  of  operationa 
towards  the  German  ar  l  tin  N'etherland  fronts 
of  defence,  and  was  ncjir  iJ.c  I ih tresses  of  Ixirrnin, 
NnjKileon,  in  ]  8 1 +,  endi  a\  oured  to  recover  a  similar 
itne  after  the  battle  of  iinenae ;  but  it  wan  then  be- 
yond the  sphere  of  operations,  and  his  march  cost 
bim  tbe  loaa  of  bi«  emnife.  To  conclude,  defimaive 
war  dooa  not  oonaiat  m  eovetjqf  ovcfv  part  of  a 
state,  but  in  freventing  an  enemtf  from  (Maininf;  am^ 
advanta^,  which  may  enable  him  to  accomj^uk  hu 

Ul.—nrtttfn. 

Between  a  battle  won  and  a  battle  lost  there  is  an 
immense  distance,  said  Napoleon,  the  day  beffare 
tbe  conflict  at  Leipa^g— empires  li«  between  tfaem ; 
and.  Indeed,  the  plan  of  campaign,  and  tbo  itratcgi* 
cal  muvenients,  are  only  so  many  preparatory  diipo> 
siliiins  to  arrive  at  the  great  crisis  of  a  battle.  Tbe 
rulefi  applicjil>lc  to  battles,  therefore,  form  the  most 
tiuuort^it  branch  ot  the  sdeno:  oi'  war  ;  because, 
unless  they  are  well  understood,  all  oilier  know, 
ledlge  Hill  be  oonparatively  useless.  Jn  matur  ra- 
dna  bnadi  la  less  capable  of  being  rejiiied 
to  fittd  ptncbilii  tban  tbe  tOten,   Ibmt  iif^  ' 


Wir. 
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however,  certain  general  rules,  which  thotild  f|^em 
the  dispositions,  and  the  chance  of  sikcos  will  ho 
increased  or  diminished  in  the  ratio  of  their  ilnt-  .im- 
plication. Among  theae,  the  first  is  that  of  operat- 
ing with  a  superior  mats  upon  the  daciaive  point,  be* 
cante  the  physical  force  of  orgnisedl  nmnben  In  imt 
furnishes  the  unerring  means  of  victory,  when  the 
mum  I  qualities  in  both  armies  are  equal.  The  means 
of  hrinijirii,'  tlii^*  fori  t-  to  bear  in  the  most  advantage- 
ous manner  is  the  art  of  fighting ;  conseqoentiy, 
eomme  MuI  fiirtnne  being  nearly  bnlanoMl,  iMft 

MiMrd  who  an  opmta  with  the  krgeM  nuM  opoB  ^^-„  ,    ,  . 

tlw  iMNt  deeinve  point  tnuit  beanonMrfut   But  to   hifffily  nnportant  to  huwA  «U  odculatiant  vIM 

effect  this  purpose,  the  combinations  nuist  ho  such 
as  t.i  j)ro<liipe  a  unity  of  movemcnta,  conilucing  w- 
Biultaiifously  to  tiio  s.iiiU'        i  t. 

'i'he  fuiluwiDg  uiaxaus  are  of  general  application  s 
1.  No  opportunity  should  be  left  tiU  die  momw. 
8.  No  tmttle  abould  be  given,  but  for  an  importmt 
einiect,  iinlan  (he  pontion  thottld  iwnder  it  unavoid- 
iihk-.  3.  After  a  victory,  the  enemy  sfiould  not 
b*  allowed  to  recover — the  pursuit  sliould  be  in- 

At  in  lines  of  operations,  so  on  fields  of  battle,  it 
if  neoenury  to  avoid  dispositions,  which  have  gene- 


knows  what  he  rntendnto  pnfofm;  he  Mnceili  hu  t 

march,  «urj)ri«cs  or  overpowers  an  extremity  or 
w  e.ik  ]i:trt  of  the  hostiU;  hue  ;  while  the  waiting  mt 
is  clt'iVated  on  one  of  its  points,  before  the  Icui*. 
ledge  of  the  attack  has  reached  its  — 1% 
Renoe  die  (bllowwg  are  corollaries. 

1.  An  anny  talunff  the  le«l  in  a  movcnett  m 
conceal  it  until  In  roll  execution;  therefore, win 
tlu-  iiiuTui'iivrc  takes  place  in  the  interior  of  it$m 
line  of  operations,  the  commander  roay  gais  tntnl 
inarches  of  the  enemy. 

S.  To  judge  soundly  of  military  apentiaii,ilj| 


siqijiose  thnt  the  hostile  general  will  be  infomtid 
u  iiKivement,  and  will  oppose  it  by  the  bcrt  poudili 


mansuvre,  from  dio 
begun. 

S.  When  two  armies  combine  to  place  die  cbodj 
between  two  fires,  fWtn  the  distance  of  inml 
Burches,  they  must  groand  the  dispositian  spoil 

double  line  of  operntions  against  a  simple  one,  and 
fxpoiie  themwlve*  to  be  defeated  separately,  if  the 
eiitniy  t;ikes  ntivant.itje  of  his  central  position.  Suti 
a  manccuvre  is  similar  to  a  nsovement  made  it  t  di^ 
tance  ngainst  the  flank* ;  said  should  be  mffi 
tal^  pnived  fatal;  such  a%  lat,  fimning  isolated  among  those  which  cannot  jiadiies  a simiihiBww 
divisions:  ordering  extended  movements,  which  eflhx  »t  the  moment  requireil. 
deprive  the  unr.y  of  11  part  of  its  strength,  and  II.  The  secovid  consists  in  directing  the  isow- 
eiiahte  the  enemy  to  ruin  either  the  main  body  menla  againrt  a  weak  point  of  the  enemy,  whoit'* 
or  llie  iletaclmient  ;  3d,  positions  with  too  great 
an  extent  of  front ;  4t}i,  allowing  obstacles  to 
sepante  the  wings,  or  obstacles  whidt  pie*«ul  the 
eouwetion  of  CQlumnq,  and  expose  than  to  aqiarato 
deAata. 

The  finest  combinulions  .ire  tliose  which  produce 
an  oblique  ortler  of  battle  ;  tho»t'  with  a  wing  rein- 
forced ;  those  wliit  li  out-Hank  the  enemy ;  and 
those  which  form  a  perpendicular  upon  a  hostile  ex> 
tremity,  or  upon  a  scaUcred  centre.  These  are  al> 

noit  dwaya  sacceasful,  because  the y  prp'^nnt  a  whole  tncally  j  as  was  proved  in  the  disasMts  of  - 
line  to  an  extremity  ;  and.  therefore,  a  greater  masa    Mack,  and  the  Duke  of  Brtraswick.  Ajsin*** 

thin  fill  1:11  1',.  'iiini  the  fiinclanientj«l  principle  pie  lines  of  o]>er;ition8  and  Coit  L'lif  linM  of  Wfc 
ol  .ill  iiiihiai  v  <•  uuiij;ij.itions ;  namely,  to  effect  ixUh 
the  greatest  man  qt  forces,  a  comfnnea  attack  upon  the 
decuive  pmnl,  is  applje<l ;  and  it  is  easy  to  onderstand 
how  a  general  of  ability,  with  (iO.OOO  men,  inriy  be 
able  to  defeat  1 00.000,' if  be  can  bring  50,000  into 
action,  upon  a  single  part  of  his  enemy's  line.  For 
battles  are  tieciiied,  not  by  troops  upon  the  muster 
rolls,  nor  even  by  tiiuse  present,  but  by  thotie  aioiM 
■w  ho  are  simidtaneoualy  engaged.  Numerical  supe- 
riority uf  troops  not  engaged,  so  fitr  flram  being  use- 
ful, only  increases  the  diaorder,  a«  ma  fnUy  ei«n« 
pUfied  at  Leotbcn. 

There  are  not  a  great  variety  of  measures  appli* 
cable  to  lliis  injixim. 

I.  The  fust  is  evidently  that  of  taking  tlie  lead  in 
the  movrtnent*.    The  general  who  is  enabled  to 


point  offers  the  greatest  advantage*. 

An  attack  to  the  tront  is  always  tu  be  •iv4)t^ 
if  a  conoentrated  effort  can  possibly  be  nude  ops 
die  cztremil^  of  an  enemy's  Itn^  tut  wUdi  aofir 
demonstratioM  on  the  front  are  anffiefant 

Against  double  and  scattered  lines  of  opentKH 
it  is  preferi#)le  to  direct  the  attacks  upon 
points  ;  for  the  mass  of  force.**  having  miticti  1  ctfSn. 
division,  the  corps  to  the  right  nnd  left  ran  no  y«(B 
operate  in  unison,  and  urc  forced  to  retreat  eoo- 


the  weak  points  are  the  flanks  '>ei'ause  ibejut^ 
ble  to  be  crushed  before  they  can  be  sustsiwi 
Albuera  o^a,  perhaps,  the.  only  positire  ewr 
to  the  contrary  in  modem  Ustory.  For  km  *" 
right  wing  of  the  allies  was  tomed  snd 
yet  the  battle  gained,  by  the  centre  forming  sasn* 
Ion  to  tlie  rear. 

A  deep  eolmnn  being  attacked  on  the  ijcsi  "^ 
a  similar  condition  as  an  extremity  of  a  Ime : 
the  one  and  the  other  are  eiwsged  in  succi^«  ^ 
defeMcd.  or  what  is  termed  roUed  up.  Thu 
proved  at  Rosbach  and  Anerstadt    It  it,  Ik*<^" 
more  practicable  to  make  a  fresh  dispoyitifl'' 
colunm,  than  with  the  eZtfCld^of  a  BUtW**" 
tacked  by  the  enemy.  ,„mett 
In  executing  a  general  strategical  ^"'"'^ 


have  this  advantage,  can  employ  his  forces  wber-   against  an  extremity  of  an  enemy's  Une of 


ever  he  thinks  them  applicable;  whil^on  die  contrary, 
ha  who  is  obliged  to  await  the  enemy,  is  no  longer 
master  of  a  single  combination  :  becan  se  liis  move- 
ments must  l>e  subordinate  to  those  of  his  lulvers-iry, 
and  it  is  too  late  to  arrest  thetn,  when  they  are  al* 
TCidjr  «aaoatliif  .  The  general  who  tolm  tfaa  \mA 
II 


or  of  pontion,  a  nnsa  i»  not  only  hrmtght  to  °^ 
against  a  wenk  point,  but  also,  from  that  eitW"^ 
it  Ijccomes  r.i.sy  to  gain  the  rear  and  conJiw  ^ 
lions,  eitlier  of  the  l>a«e  or  of  the 
the  opponent.    Nifmtean's  manceuvre  in 
nMNrthand  di»  Kat  af  di»  Lack^ 
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line  oi'  comnmnieation  of  Mack  with  \  ivtum,  which 
t'^^  was  his  ba*e  ;  and  it  iitU-rcepted  his  connection  with 
Bohemia,  which  was  his  most  important  secondary 
line,  by  which  he  expected  the  assistance  of  the  Rus- 
mm^  Sudi  w«m  mw  the  Tiem  of  Soolt  when  be 
turned  the  elHeB  at  Albnera,  and  of  Janot  in  hb  at« 
tack  Uic  flank  and  rear  of  the  British  at  Vimi- 
era.  Napuit-uii  performed  the  same  manrpuvre  a^inst 
the  Prussians  in  ISOli  by  -Sajiirild  uml  (icra  ;  Kutu- 
•olTin  1812,  by  Kaluga  and  Krasnoi ;  the  grand  al- 
Eedarmy  in  18 IS,  when  it  debouched  from  Bohemia 
opon  Drtaden  end  I^ipsig;  and  Napuleoa  fioellj 
aMnnBtod  it  in  1815  by  VVavi«. 

1.  But  if  it  be  inlende<1  to  remedy  tlie  deficiency 
of  numbers  by  acting  with  all  the  t'urces  upon  a  sin- 
gle point  of  the  enemy's  line  ;  that  line  l>eini^  coiiti- 

Soua,  ilie  ])oint  selected  shoukl  be  as  tar  m  possible 
•n  till-  CL-ntre,  because  thecMHvecan  be  sustained 
inunediately  from  botl)  tbe  wmgi ;  while,  on  the  colu 
tnrj,  an  extremity  can  only  mdve  inoooun  fay  de» 
grees  from  tbe  divisiooa  nearest  at  hand. 

2.  An  attack  upon  the  centre  is  never  advisable 
exwptiiiff  when  the  hostile  line  is  very  extensive, 
and  iicattered  into  separate  diviaiuii&j  tlien,  indeed, 
the  result  must  be  successful  from  the  same  causes, 
and  the  consequences  even  more  brilliant,  because 
the  enemy's  corps  will  thereby  be  taCaUjr  ee|Mttnted 
and  dkaUed  Cpom  iie>fliiitin|(;  wherm  an  attack 
upon  tbe  tank  om  produce  mmilar  auceeaa  only  un- 
der particular  firi'iim>.t.'uices. 

HI.  The  rtsult  of  the  j)recedin<,'  iruihs  leads  to 
the  maxim,  that  as  it  is  better  to  attack  the  extre- 
mis of  a  line,  yet  that  both  the  extremities  should 
net  be  attaeked  at  the  same  time,  unless  there  be  a 
varj  xwat  aupenoritj  on  tbe  part  of.  die  assailant. 
An  arrojr  of  60,000  men  nrming%two  corps  of 
.'?0,000  each,  for  the  purpose  of  attacking;  an 
enemy  equaily  mimerous,  is.  de])i  ive<l  of  the  power 
of  striking  a  (lec:.-il\c  blow  ;  because  it  enables 
tile  adversary  to  take  equal  measures,  or  even,  if  the 
movement  be  extended  and  imconnccted,  to  aiaemble 
hi*  maaa  againat  one  of  the  division^  and  destroy 
hf  bia  noea«Btary  superiority.  Maltiplied 
attaeka  1^  means  of  a  greater  number  of  columns 
are  still  more  dangerous, — more  repugnant  to 
the  best  j)rini  lj)le-^  of  war  ;  |Mrticularly  wlien  tliey 
canuot  cuuiuience  acting  at  the  same  moment,  aud 
upon  the  same  point.  But  when  there  is  a  very 
great  superiority  of  force  on  tbe  aide  of  the  asaail- 
ant,  tlien  indeed  both  tbe  estremtttca  of  tbe  boMiie 
Un«  aboold  be  attacked,  bccanae  thus  agwater  amn- 
ber  of  troope  ?•  brought  Into  aetion  on  both  hU 
wings;  whereas  if  this  gre.it  supi  riority  w  ere  kept  in 
iwip  mail  u]>on  a  single  |iii:iit,  the  ailvt  r'.aiy  might 
dejiloy  as  nuiny  as  the  other  ji.arty  eoulii  bring  into 
action,  and  thus  enfjnpe  with  equal  numbers.  In 
tfaia  ease  it  is  only  rei]uisitc  to  coOaet  die  greatest 
mass  upon  that  wing  wiiefe  the  greatest  suceeie  ii  ex- 
pected. Dann  nunoniwed  in  diis  way  at  Hocbktrcb, 
and  the  whole  allied  forces  at  I.eipsig. 

To  illustrate  tliis  maxim  more  fully,  it  is  necessary 
to  enter  into  some  detail,  and  fix  a  few  p.u  cicular  prin- 
ciples. U  50,000  men,  intending  to  attack  60,000, 
would  form  two  corpa  of  neariy  equal  force,  and  wiUi 
a  vi««  to  codiniee  both  tbe  cxtremitie*  of  their  line, 


khuuld  extend  and  isolate  the  attacks,  it  is  clear  w»r. 
that  the  6i),000  will  have  the  facility  of  moving  more  '^V^ 
rapidly  within  thcinteriorof  their  Hne,than  the aaaail- 
ant's  corps  with  sofib  «  maaa  betwecb  tbem ;  aa  Plate 
CXXI.  <ig.5,  demonatmtes.  The  two  corpa  B  and  C 
might  gain  momentarily  some  ground,  but  the  enemy 
A,  leaving  a  cor|>K  to  l  iu  ek  ('  upon  the  most  advan- 
t^eoHK  (rround  for  dLieucc  which  iUi  position  might 
oflLT,  could  throw  tl;e  remaining  mass  of  forces  on 
tite  front,  iiank,  and  rciur  of  B,  which  must  conse- 
quentlv  l>e  destroyed.  If  B  and  C  diuuld  have  a 
third  detachment  on  tbe  centre,  the  result  would  be 
•tfll  more  dtHttrona,  for  then  aeparate  corpa  would 
attack  without  union,  a  force  everywhere  iuipo-ing, 
which  could  not  fail  to  overj)o wer  them.  This  took 
place  at  Kollin,  from  in.iUcntion  to  tlie  orders  of  the 
King;  at  Ncerwiiideu  m  1793  ;  -'"d  at  Slockach  in 
1799»  where  Diimouriez  and  Jourd.in  were  de- 
feated by  Prince  Coburg  and  Ardtduke  Charles.  At 
Krevelt,  a  aimitar  result  would  have  occurred  if  die 
French  army  had  Ixen  ably  commanded,  and  exer- 
cised in  great  mancDuvres.  At  Blenheim  all  F.u- 
gene'b  efforts  witc  un.ivaiilii^,  (•\eii  when  be  Iiad 
gained  the  Hank,  u:itil  Msu-lburuugh  ii  :iuccc:>s  decid- 
ed the  victory. 

The  truth  of  these  observations  is  so  nuni£eat, 
that  it  may  be  applieil  to  an  anny  anperior  in  nani> 
here:  60iOOO  attadui^  in  thia  manner  an  amj  of 
40,000,  would  adQ  incitr  all  die  aaine  risks ;  and  if 

•1  inferior  force,  after  leaving  a  corps  to  mask  one 
Htiack,  should  Uikc  a  rapid  offeiisive  mensure,  and 
overtake  tlie  enemy  in  bis  ])n  piir;:lory  dispcsitioiis, 
which  would  necessarily  be  calculated  upon  the  prin- 
ciple of  finding  the  opponent  in  bis  position,  die 
Iie.ids  of  hie  ^umns  might  be  tomed,  and  cobi> 
j>letc4y  routed.  But  if  die  two  hostSe  attacks  sbonld 
Iwve  butween  them  some  difficult  object,  a  wood  or 
river,  they  i. light  each  in  their  turn  be  destroyed. 
Ivxampli's  of  this  kind  (jccnred  at  Lonato,  Caitig- 
lione,  Auend&herg,  Eckmuhl,  and  Ratisbonne. 

When,  however,  the  attadiing  army  is  double  the 
force  of  the  enemy,  the  principle  no  longer  holds 
aa  stated  in  the  easee  of  Hochkirch  and  Letpsig; 
but,  to  avoid  tbe  danger  of  divided  (broes,  it  is 
requisite  to  have  the  lead,  and  to  conceal  it  in  sucli 
a  ni.'inncr  that  both  attacks  may  commence  nearly  at 
tile  siime  moment.  I'hus  two  maxims,  in  appear-  . 
aiice  contradiduiy,  are  derived  from  die  same  priiiF 
ciple. 

J.  An  army  intciiding  to  attack  another  of  cqtul 
or  niperior  niroe,  eanoot  insure  suceess  but  bj  a 
concentrated  eSbit  upon  •  single  point  of  a  weakci^ 
ed  line,  wbidi  ia  not  inacoiiditioii  tobe  dmety  aup* 

ported. 

2.  liut  when  a  superior  army  att-icks  one  rnucJi 
weaker,  two  or  three  divisions  should  be  formed,  in 
order  t»  br&Og  aU  its  masses  into  action  against  tfie 
inferior  names  cpposed  ;  for  if  the  attack  were  eon* 
fined  to  a  single  point,  &e  whole  of  tbe  (brces  could 
not  he  brought  into  line,  and  the  enemy  might  de- 
ploy an  equal  number;  but  it  is  nccci*s;iry  that  the 
whole  coinbii>atioi:«  tuntre  on  the  .s.io-.c  ^ro;ir-!.  and 
at  the  same  instant,  to  prwiuce  unity  of  execution, 
and  avoid  partial  and  successive  defeat. 

3,  As  every  front  of  opcntioiw  end  ^ocb  position 
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of  battle  ecntailUi  •  deeinw  |>«int,  it  i«  important 
that  the  repartitUm  of  fincn  inauB*  not  oafy  a  ge- 
henl  wperiority  otet  Oe  cMAjr*  twt  alao  tiiM  a 
reserve  be  appropriated  to  ni|ipoft  Ac  VttM^ 

upon  tltat  principal  point 

These  maxim*  nrc  more  especially  applicaWc  to 
battle*  than  to  (tratej^ica)  operations  ;  for,  with 
tbCMt  no  necessity  demands  that  corp;*,  nctitig  at  tlie 
distance  of  several  marches  from  each  other,  should 
engage  exactly  at  the  same  hour  «pd  it  would  be 
imiK>>>^ible  so  10  do  «D  tb«  «nw  mund.  But  if 
the  principle  11  to  be  enlbveed  djITerently,  it  U 
•.till  of  full  efTicacy.  It  may  appear  that  in  thes*- 
ideas,  tlu-  main  stress  of  the  arffument  re«t«  upon  tlic 
local  supcrii^rity  nf  numbers;  liut  it  nevertheless 
true,  that  their  ccimbination  is  the  chief  object ;  for 
30,OCX)  nn.u  may  be  defeated  by  half  their  numbers, 
%  tntbo  diapoaitioD,  and  intbe  cboioe  (if  thesmindr 
mme  vidoo*  amingcment  take  place,  wMoi  ]in^ 

duces  a  real  dis.-nlv.nitaife; — sufh  as  La  Motteexpcn- 
enceil  from  Webb,  at  ^VynLIu^lel  and  C'hcvert,  from 
[iiihotf,  at  Meer;  and  tile  AilstriUM  fivOI  MoMni« 
in  the  defilea  of  Ilolienlindcn. 

IV.  In  the  strategical  iWMi«mcnt  of  a  great  mass 
■n  k  cambioed  effiort  open  one  point,  H  is  advisable 
to  keep  the  fbrcea  conoentnitea,  within  a  space  ap- 
proachin^  to  sqtiarc,  so  as  to  have  them  perfectly 
disposable;  or,  in  other  words,  that  the  depth  of  the 
disposition  be  nearly  equal  to  the  front,  cnablinfjthe 
battalions  to  arrive  with  promptitude  from  all  (]uar- 
ten  towards  the  point  atUcked.  Extensi\  c  tronts 
mllttete  na  nmdi  against  good  principles,  as  great 
detaduiienta  and  isolated  divisions  deprived  of  the 
means  of  being  sustained.  The  inattention  of  Na- 
poleon and  Ney  to  this  maxim  gave  Benningsen  tfie 
ailvfliitJige  Ml  Kylau  ;  unci  the  c.irr  of  the  allies  in 
1815,  notwithstanding  the  ditficultj-  of  guarding  an 
oi>en  frontier,  enabled  tbem  to  coooentrala  Uieir 
masses  at  Waterloo. 

V.  One  of  the  most  efficacious  means  of  fipfdjklg 
the  above  fenenl  principleit,  is  to  indiice  the  enemy 
to  take  contrary  measures.  By  means  of  small  corps 
ofli^'ht  troops,  jealousies  maybe  created  for  some 
important  points  of  liis  eommunications.  If  he  can 
be  persiiailnl  that  they  are  formidable,  he  will  be 
tempted  to  detach  Ktrong  divisions  against  thera, 
and  Kcatteriiu^  his  forces,  be  disabled  from  acting 
with  vigour  himself  and  be  exposed  to  an  atta« 
ftom  superior  fhrces.  Operations  by  detadunents 
have,  nevertheless,  been  in  fashion.  To  divide  and 
subdivide,  till  tl)c  main  array  was  rcducetl  to  the 
si-eondary  character  of  mere  observing,  was  consi- 
dered ai»  the  very  summit  of  j^trategtcal  science.  In 
the  Hanoverian  campaigns,  the  French,  with  two 
great  armies,  acted  upon  this  ^atem ;  nor  could  tfaer 
ever  be  undeceived,  aldtoagh  Prince  Fcfdiaand,  wittl 
less  than  half  tlieir  force,  contrived  not  only  to  re- 
conquer the  country,  but  afterwards  to  keep  them 
constantly  at  bay,  niul  even  to  attack  theni  with  au- 
|>erior  numbers.  The  Austriaiis,  and  tlie  army  of 
the  empire,  operated  similarly  in  Saxony,  and  reaped 
similar  fruits.  But  Mack,  trained  in  the  Turkish 
wtn,  was  tllo  great  patron  of  cordons  and  scattered 
posts,  with  inert  positions  to  sustain  then.  The 
AuMriatia  have,  however,  little  reaagil  t»  emit  in 


the  SIICCCV5  of  their  system.     The  leaw  mischief  W«- 
which  they  have  derived  ftom  it  waa^  that  tfacf  ""^V 
fought  on  accesaary  poUls,  while  the  maiB  wmiei^ 
ledaoad  in  str8n|(th,  were  unable  to  do  more  Am 
vuenaeedM  p^^Bopal  objects  of  the  campaign,  waat- 
int;  thdr  time  oMil  tlMif  wwe  rtl^iiiiH  by  aiipsiwi 

forces. 

Nor  are  hostile  armies  destroyed  by  merely  taking 
positions  upon  their  communications,  and  remaining 
inactive  within  them.  Had  Napoleon  halted  upon 
theU«difail80S»«r«athe8a«]»in  1806.  heeoidd. 
neither  have  prevented  Ae  escape  of  Mack,  by  Do. 
iiauwerth,  nor  the  retreat  of  theDuke  of  Brunswick 
to  the  Kll>o.  'I'lie  art  of  war  doe«  not  consiM  in  in- 
cursions upon  communications,  but  it)  plating  the 
mass  upon  them,  in  order  to  attack  the  enemy  with 
decided  advantage.  Detachments  upoothc  commu- 
Bioations  of  the  adveraaiy  are  only  aecwaorias  at 
secondary  utility- 

VI.  When  the  lead  In  taken  in  a  dcci.<i\-e  move- 
ment aj^ainst  the  enemy,  grcHt  imjxirtancc  in  attaeh- 
e<l  to  an  exact  knowhtlpf  of'tlie  positions  and  move- 
ments which  he  may  undertake.  i>pie»  are  Uaen  of  , 
the  utmost  consequence ;  but  the  use  of  partisans, 
thoroughly  versed  in  watching  the  enemj,  is  of  atiD 
greater  utility.  For  this  purpose,  the  genaralaheiild 
scatter  small  parties  in  all  directions,  and  multiply 
them  with  as  much  care  as  be  would  show  to  restrain 
them  In  preat  operations.  .Sorm  il:\  i-!onsof  li(^lt 
cavalry,  expressly  orgaUiiz«d  for  this  MTvita;,  and  not 
includeti  in  the  order  of  battle,  are  the  most  eflidcnL 
To  operate  without  such  precautious  is  to  wnik  in 
Aa  dark,  and  to  be  expoaed  to  tho  disMtTiws  cobso> 
quenosa  whkh  may  be  produced  by  a  secret  march 

of  dw  enemy.  Generally  »p«»«kin>r.  these  measures 
are  too  much  nefrlixted.  I'he  I'.:p:'.,Hnnge  is  not 
suflicicntly  organized  beforehand  ;  and  the  officers 
of  li^ht  troo])-<  liave  not  nlway!»  the  rffiyMSillf  Wpstf- 
ence  to  conduct  their  detaclimentf. 

TThe  Cossacks  under  Platofi",  Cliernicbeff,  Tetten- 
bom,  &C.  in  Rnssia  and  Poland ;  thest^  with  the 
Ptnaaians  midar  Lutaow  m  Germany  and  France ; 
and  the  Guerill.T<«  of  Mina,  the  Empednado,  and 
others  in  Spain  and  I'ortufjal,  have  shown  the  im- 
mense advantages  to  be  dcrivrd  tVom  their  services. 
While  they  were  few  in  number,  their  real  import- 
ance WHS  not  fully  wnderstood ;  but  when  15,000 
or  20,000  of  them  appeared  in  fidd,  oifiedally 
in  a  fHendly  coantry,  they  became  tfie  most  fonn^ 
daWe  enemy,  with  respect  to  the  c  onibinntions,  whtdk 
.1  general  could  encounter  ;  because  those  were  al- 
ways lial)ie  to  1m'  disjointed,  by  the  une<Ttaintv  of 
the  timely  arrival  of  orders.  Every  convoy  d^ 
manded  a  numerous  and  well-conducted  escort,  and 
every  march  was  endangered  by  the  want  of  rc^  i»> 
fbnnatian,  rdative  to  we  hostile  positians.  The 
duties,  greatly  multiplied,  exhausted  a  great  part  of 
the  array ;  and  the  regular  cavalry  was  soon  render- 
ed unserviceable  by  their  excessive  fatigue. 

VII.  It  is  not  sufficient  for  a  good  operation  of 
war  to  convey  with  ability  the  massof  Ateea  npontbo 
moat  important  points ;  they  reqaii«,niovieovav  to  be 
brought  into  action.  If  they  vemahi  hmctive  wben 
arrived  upon  those  points,  the  principle  is  for/jot- 
ten;  for  the  enemy  may  make  counter-movemems 
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n  rrrli^pensa- 


War.  to  dereat  the  project ;  end  it  is  therefor 
— mi  ble  that,  (Vom  the  moment  hi«  eomrmiiiic«tu>ns  or 
his  fl.iiil.  irt  LTiincil,  the  mass  of  t'orce^  must  iii.irdi 
up  to  him  and  attack.  Thia  is  the  oioinent  when  a 
simultjmoous  emplaynent  of  the  troops  uiu>t  tjike 
jriace.  Meiaea  of  trea|M  ]iMMttt  do  not  ikcide  ba»- 
tke,  hnt  the  ecting  nMUMee  elooe  heve  elbct ;  the 

former,  indeed,  produce  thut  consffpience  in  slrutc- 
gical  movenicnts,  but  the  Litter  dtterinirie  the  suc- 
cenn  of  the  action. 

To  in»Mre  this  result,  n  fjeneral  of  ahilitj'  will 
•eixe  the  prop-r  moment  to  1'on.e  the  decisive  point 

gf  the  field  of  battle,  end  combine  the  lUtock  in  audi 
•  nHimar  that  all  hi*  forcee  will  be  brought  mto  ac- 
tion, with  the  exeqitiaii  alwaya  of  the  leaervc.  But 
if  the  effbrti  emaoating  from  thia  principle  fail  of 
the  desired  succet»,  no  <rthcr  combination  remains 
thai)  a  simultaneous  general  onset,  in  wliit^  the  re> 
serve  is  then  to  be  broHglit  fimnuNi,  lo  laaJte  a  last 
and  decisive  effort. 

VII  [.  We  now  come  to  battles  proper,  all 

of  which  ana  fedudble  to  thMe  ija* 


The  first  includes  defensive  battles,  where  the 
«»TJcniy  is  cxpt-ctcd  in  a  stroiitf  position,  with  the 
simple  object  of  inainlnininfj  tiie  ffround.  .Sucli  were 
the  positions  of  Tallani  at  Blenheim,  V'iUeroy  ut  lia- 
■DiDin  Uarsin  at  Turin,  Daun  at  Torgati ;  and  the 
evenu  ase  aufliaieiit  to  ahow  their  genanl  diaadvaik< 
tagc. 

The  second  is  the  .  )>|i  >  ;t«  system,  wliolly  offen* 
»ive.  It  CKiisiitts  ill  iii.uux.ivref  of  attack  wherever 
the  enemy  may  be  found,  such  as  those  of  Marl* 
borough  at  Blenheim,  lianiillies,  and  Oudenaerde ; 
Frederick  at  Leuthen,  Zonulorfl,  and  Torgau ;  Na- 
paikou  at  Jeo*  and  B«tisbonne ;  WeUingtoa  at  \ttim 
loria,  and  the  AlBea  at  Leipzig. 

The  third  offers,  in  some  measure,  the  middle 
term  between  tlie  other  two.  It  con^isbi  in  select- 
ing a  field  of  buttle,  carefully  reconnoitred  before- 
iaand  in  its  atrat^jpcal  ^[>plicabilitieis  and  advantages 
of  gMHind ;  tlien  to  wait  the  enemy's  attack,  and  to 
flit  apon  the  proper  nieiiieiit  of  poMing  from  the  d»- 
Aoaive  iMo  offensive  measiiics  with  tittbeat  cbaaoea 
efaaceaaa.  In  this  daas  nmat  be  redcooed  the  com- 
trfnattens  of  Nnpoleon  at  Rivoli  and  Aaatcrlita ;  of 
Blucher  at  t!  <  K:.Lm  m  I.  and  Laon  ;  and  of  WdliBg- 
tOQ  at  vialainancn  and  Waterloo. 

It  is  difficult  to  prescribe  fixed  rules  by  which  the 
ahoioe  of  any  of  tbcae  systems  should  be  guided. 
The  drenmataaeaa  of  the  moment,  the  moral  cha- 
racter of  the  troops,  considered  as  afliecti^g  their 
cooraf^e,  dlseijiline,  and  inclinatiolu,  their  iMlintial 
temper,  ami  the  conformaddD  of  tbo  gnondt  auut 
be  taken  into  account. 

1.  Under  these  general  considerations,  it  may  be 
fixed,  that  the  best  mode  ia  to  act  offensively  on  all 
niMMinna,  wbaa  the  tiMpe  an  inured  to  wv,  «Bd 
the  gioiiBd  pwicpti  no  eattraordinary  feitntea. 


2.  Where  the  topography  of  the  field  of  battle  is 
difficult  of  access,  either  from  natural  or  artificial 
caiisca,  and  the  troops  ofdiffi  rent  nations  not  having 
the  same  unity  of  feeling  and  of  discipline,  it  will  be 
preferable  to  receive  the  atUck  in  a  positioa  previ- 
ously selected,  with  the  determination  of  aainiming 
the  offimnve  when  tlie  enemy  shall  be  cadiansted  by 
die  firat  eflbrta. 

S.  When  the  strategical  circumstancc-i  of  the  par- 
ties are  such,  tliat  one  i^  obli;;ed  to  attick  the  other 
without  coiisidci  jng  localities ;  as,  for  instance,  to 
prevent  the  junction  oftwohoitileaiiniea^ortoenMh 
an  isolated 

4.  When  particolair  dreamatanoea,  aa  eittrerae  m. 
fetiori^  of  numbera,  forbid  any  other  than  ntrictly 
defiiliBve  measures ;  such  as  Eugene  took  at  Chmri, 
Abercromby  on  the  7.y\>,  and  Moore  at  Coruima. 

Buttles  in  gcru'r.Tl,  wtiethcr  offensive  or  defensive, 
notwithstanding  all  thii  varieties  of  groimd  aiid 
changes  (^position,  may  be  chuned  into  three  nre> 
tenu  of  diapoaitien,  or  what  are  lenned  erdm,  each 
aubiect  to  aooae  modificationa. 

Fait,  die  simple  parallel  order,  or  that  in  which 
liostilc  amiirs  are  dni" '1  in  parallellines,  to  «I- 
Vance  or  receive  the  uUat  k.  .Joaiini  justly  observes^ 
that  accident  or  superior  valour  alone  deci<le  the  con- 
test in  this  class  of  orders  and  that  the  soldier  ia  eq* 
titled  to  all  the  credit;  Iwcause  such  a  dispnaitiea 
beinig  the  fVoit  of  tgnonooe  and  incamdly,  the  ge> 
nerd  can  have  no  part  in  it  Notwitlwtanding  ^ta 
censure,  it  is  somewhat  singular  that  the  only  battle 
in  which  a  considerable  British  corps  was  severely 
handled  wax  of  this  description,  wlien  Bcvwickdfc 
fcated  Lord  Galway  at  Almaou.*  * 

The  aecond  order  is  the  ymlM,  tdafineed  vpau 
one  or  aeveral  parts  of  the  Ime.  In  thia  dai^  '■V^ 
cially  diaposttiona  with  an  angle  to  tlx  ftnnt  or 
rear  are  included,  most  of  the  ^re^t  victories  of  an* 
dent  and  modem  times  may  be  reckoned.  For 
alt!i  It  is  not  the  most  perfect  in  tiieory,  it  is  the 
most  constuntly  applicable  in  practice;  under  almost 
every  possible  character  of  gimmdy  OT  counter  dia> 
position  of  the  enemy. 

The  oblique  order  of  battle  ia  the  third  and  Ae 
best  class  of  uctical  diapoaitigiia  j  but  in  the  applica- 
tion, great  simplicity  of  combination  ia  necessary,  and 
great  jtrudcnce  in  tlie  execution.  Against  a  ma- 
nu.'uvrin^'  army  ably  cominande<l,  it  will  always  be 
very  diiTicult  to  apply  it ;  but  when  produced,  the  ef- 
fect is  instantaneouii  and  decisive :  it  ia  the  triumph 
of  discipline  and  of  grand  roanfleuVTCi 

IX.  Ordera  of  battle,  or  the  SMNt  appropriate  di»> 
poflition  fhr  lading  trot^  into  action,  should  poa- 
;  ■=  till  i:i!ierent  qualities  of  mobility  and  solidity. 
i(j  atUi.ii  these  two  objects,  troops  which  are  to  re- 
main on  the  defensive, should  lie  partly  deployed  and 
iwrtly  in  columns,  as  the  allied  army  was  at  Water- 
loo, or  the  Russians  at  Eylau ;  but  the  corps  destin- 
ed to  attack  «  dedsiTe  point  aboidd  bediapoaedinto 


*  Accident,  it  must  be  owned,  had  a  great  share  in  thia 
toBoOf  tlie  nominal  conunander-hi-duef,  wm  ahatteied  kw  • 
 1  to  vetNM^  andUnve  the  firitiah  and  Dnidk  to  tbeir  fhteb 


;  for  it  is  asserted  that  the  statue  of  St  An* 
bal^  wluch  inatantl/  oauaed  the  rwto« 
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two  IfaMs  of  Uatt-ilions,  formed  into  eolanini  vtmon 
or  lem  density.    Jnntini  proprtKn  columns  of  grmd 

divisidii^  f.-icc  iiriliti^'  to  the  Krench  formation  of  a 
battalion  of  »ix  companies,  making  three  grand  di- 
vmons)! 

6  «       9       «  1 


IS 


Jl 


10 


Three  grand  divittont  wottid  tlraa  form  thrw  lines, 

and  the  second  line  three  niorc.  This  onlrr  rirfl- 
ing  to  his  view,  offers  mucli  more  solidity  thi«n  n  de- 
ploye<l  litic,  wliich  waves  t<J<)  imn-h,  ri'tiirils  the  im- 
puue  ncceitMry  tor  atta4:k,  and  prevents  the  officers 
mm  mnnagint;  their  men.  In  order  to  fkcState  the 
nurch,  obviate  the  great  density  of  the  man.  and 
procure  a  greater  front,  the  divisions  Khoo1dbeftrni> 
ed  only  two  deep ;  for  thus  the  battalions  will  be 
more  unovcable.  The  march  in  fVont,  tbree  deep,  is 
alway*  Titi^^uing  to  the  centre  rank,  which,  being 
preastd  brtwtxu  die  first  and  third,  produces  fluctu- 
ation, 111.(1  cniisequent  faintncss  in  the  on»et. 


niisequent  taintncss  m  me  on»et.    Id  this 

manner,  ail  the  desired  strength  will  be  produced  j   ^  „  ^  _ 

the  three  grand  «li  visions  giving  a  depth  of  six  laiiki^  As  li^ht  infantry  now'fonn  nttrly  OTi'e.third"ofS» 

which  Is  more  than  sufficient;  and  the  front  beingonoa  £pOt  |n  annies,  this  s[)<'cir'$<  of  troops  '^hoalii  jn'rlum 


wars,  not  an  instance  occurred  whtn-e  a  hoctilr 
cofwrnn,  au  pat  lU  charsie,  broke  through  a  British 
line.  And  the  charge  at  Maida,  by  h  brl;;ai!e  of 
light  i.ifaiitry  ;  at  lijirossa,  by  the  '87th,  and  tbm 
rompnim  s  of  the  guards  ;  at  Vimiera,  by  the  SOth; 
Md  at  Waterloo,  by  the  whole  lin^-dl  in  dcitk^td 
"™^**««>  ^M^imXj,  agami«  KiM  or  ooluinitt,  i»- 
BWOlUale  the  enor  of  snppniing,  that  a  mass  of  hu- 
man berag^  poMMed  of  individual  will  and  feelingi, 
can  lie  subjected  to  the  laws  ol"  im-clianioil  action. 

Rngniat,  General  oi'  Engineers,  in  the  dispositions 
of  the  legion  which  he  proposes,  instead  of  battB« 
liooi,  contends  for  thne  ranks  deployed,  and  the 
swond  Urn  in  ebhimni»  at  Quarter  diatasoe,  nadf 
to  foml  aqnaree  when  required :  but  both  he  snd 
Jatnini  agree  in  the  unprofitableness  of  fire  from  a 
third  rank  ;  in  which  they  only  maintain  <ipinioM 
that  v  ert'  loiir^  a^o  held  by  Tolard,  Saxe,  and  Lloyi 
Another  system  may  be  stlgge«ted,  whicfa  wedd 
obviate  many  inconveniences  under  which  thepr««eat 
labours.  The  present  system  of  the  infantry  might 
be  left,  such  as  habit»  founded  on  experience,  has 
named  it ;  with  the  excepdon  of  arming  a  thin! 
rank  with  rifled  fimils  and  spears,  about  ten  feet 
six  inches  in  length.  The  fusil,  when  not  used, 
to  bt-  slun^'  <m  the  shoulder  in  the  manner  of 
riflemen ;  and  the  spear,  with  a  spike,  to  fix  in 
the  ground;  and  a  hook,  about  four  and  a  ball 
feet  from  the  bottom,  to  icm  for  a  reat  in  fiijiy.* 


third  longer,  augments  the  quantity  of  fire,  if  it  should 
become  ncce>sary  to  use  it.  The  i  ncmy,  likewise, 
will  he  uvvwl  by  a  display  of  greater  numbers,  and 
the  artillery  will  have  MS  tflfact  than  upon  moiv  a^ 
lid  masses. 

If  the  propmal  of  Jomini  were  applied  to  the  Bri. 
tish  Bvstem  of  battalion,  the  same  emk  would  be  ob- 
taiiMid  by  fVonts  of  wings  of  battalion,  each  three  deep. 

What  is  said  of  fluctuation  in  the  march  is,  indeed, 
true;  but  the  lock-step  is  nevcr,and  cannot  be.obser  v. 
ed  in  acharge  or  rapid  advance  to  the  iVmn  in  action. 
The  ranks  open  in  those  cases  sufficiently  to  allow 
freedom  of  step.  Firing  three  deen,  though  practis- 
ed at  drill,  is,  in  truth,  when  applied  in  battle,  not 
more  efficient,  perhaps  leaa  than  In  two  ranks.  If, 
therefiwe,  the  expedient  of  forroinn;  battalions  only 
on  two  Tanks  be  resorted  to,  still  tlu  (ront*  of  win^rs 
covorlng  each  other,  and  producing'  only  a  depth  of 
tour  men,  wouUi  be  nulhcictit  tor  troops  so  cminentljr 
M  ■  1  Ified  lor  battle  as  the  British.  This  proposal  of  Jo* 
mini  is  an  avowal  of  the  inefficiency  of  dense  calinBO% 
M  <b^  are  osnally  formed  by  the  French  and  oHier 
*         armies,  in  attacks  and  char^'e*.  If  that  Ge- 


When 


an  their  duties,  and  be  exercised  accordlng^ly. 
scattered  in  front,  their  fire  from  a  ri»t  woulrl  be 
more  destructive ;  the  spear  would  give  tliem  mom 
confidence  and  security  against  light  cavalry.  When 
called  back  into  line,  they  would  give  it  soUditr; 
and  in  a  charge,  their  spears,  reaching  hcyanA  Oe 
bayoneta  rf  the  first  rank,  would  render  it  doubly 
fbrmidaUe.  Being  drilkxi  to  form  in  fhjnt  or  rear, 
f'l  ,■  would  be  the  first  rank,  when  the  battali4}n 
h  rms  square,  t«  resist  cavalry.  In  pursuit*,  theyalone 
slu.iild  be  let  loose  upon  the  eoemy.  By  their  insti- 
tution, every  batulion.  erery  detachment,  wooU 
have  its  proportion  of  light  infantnr ;  intrenchmeiHs 
would  be  more  obstinately  defended,  and  bre.icl  « 
noreeasflyatarmed.  If  a  rivulet  were  to  be  tbrdetl, 
their  sppnrs  would  sound  for  a  jiassn^e  on  n  whole  lit* 
m  a  moment.  On  the  outposts,  three  spears  and  tao 
l^reat-cfMits  w  rmld  form  a  tent.  The  idea  ia  iMl  Xft, 
tor  tlie  Austrian  militia  in  Hungary  have  a  corps 
(GranitacrSchutzen)thas  aimed.  Should  the cnina' 

aun in  tbawmies  again  resume  the  lance,  an  event 

pwfcsbility,  since  it  is  asserted  that  the  Po- 
^  hsh  lancers  of  the  guard  of  Napoleon,  now  in  the 

►  engaged  against  the  Bntiili,  he  would    Russian  service,  changed  their  wnall  Ukrain  horw* 
Hare  bean  ^  more  convinced  of  this.  I>nring  the   fiv  a  buger  ht«ed  about  two  years      with  the  at* 


5*  bayonet,  they  might  be  fimtisbed  with  Pontoneer  swords,  and  sswj 
aMbatcllctS{  both  mstramenta  of  peat  utUity  in  securing  nosu,  clearing  obstacles,  .md  opening  road'  1 
•  tboaaaml  oOicr  daflr  wants.    It  w  not  meaiit,  that  they  sliould  not  have  a  driU  of  their  own,  and  mud.* 

or  formation  independent   t  tli  1    t  I  ion  ;  but  wawlv  that  in  tArkam  <w  tm>tM^  A---  ifaL  

to^  diould  then  coDaftitute  a  Uuxd  tank.  ^  • 
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tantiM  of  bting  ttiiivertod  into  cuirawitt  I 
*  it  nay  be  fotvaccn,  that  the  ipear  will  again  be  i«> 
aomeu  in  the  infantry. 

X.  On  the  extensive  subject  of  positiuu,  wc  can 
Oily  give  ■(■iiiu'  pnrticular». 

1.  The  bent  tuiiitary  positions  cannot  cover  a  state 
fnerely  by  being  occupitnl  ami  nijuntainad. 

2.  Every  po«ition  lua  its  key  or  dacuiTe  point, 
aa  before  ^nerved:  b«t  thia  point  ia  not  dillsult  to 
£nd.  In  a  scattered  line,  it  is  in  tbe  centre;  in  « 
contiguous  line,  it  will  be  fooud  on  that  point  where 
tlic  nearest  amnecticti.  lies  with  the  base  of.openiF* 
tioos. 

S.  When  an  army  occupies  a  position  upon  a 
height,  or  any  other  ground  fit  fur  a  field  ot'  battle, 
it  IS  important  to  have  the  front  and  danka  Oiost 
carefully  reconnottMNl  and  watchad,  to  nRveiiC  thft 
cnetny  gaining  either  otremity  of  the  une  by  a  a^ 
Cret  iiiuvemtnt. 

4.  Hill  HH  il  is  nJiiiittcd,  iliiit  to  enipltiy  strong 
corps  tor  that  purpose,  causci  a  usflt'ss  waste  of 
force,  attracts  tbe  atteiitiun  of  the  enemy,  and  does 
aot,  af\er  all,  secure  tin-  .inny  from  surprise,  it  is 
mfetable  to  place  small  posts  of  observation  in  all 
fbe'slnuoutiea  of  the  groand,  with  ovdcra  to  com- 
municate nith  each  otbsr  and  with  tbe  armyj  or  tbe 
nearest  intermediate  corps.  These  two  latter  roles 
Were  demonstrated  by  the  ^mrprise  and  attack  of  the 
Pru*siaii  army  at  Htx-likirchfiij  of  Korsakoff  at  Zu« 
rich,  and  Murat  ut  Tai-utina;  but  especially  on  tlio 
first-mentioned  occasion ;  for,  next  to  the  battie  of 
XianAen,  no  instance  produces  more  ample  proof  of 
the  terrible  e&cta  of  an  amy  bciiut  siupriaed  and 
taken  hi  ifamk.  TIm  whole  mass  of  Daufa  ftroea 
was  actually  upon  both  flanks  bcfive  they  were  dii> 
cov^rwl. 

5.  On  ground  of  difficult  acciis^,  such  as  vine- 
yards, indosurcs,  gardens,  steep  heights,  &c.  the 
defblsive  ovder  of  botdeshoold  be  in  lines  deployed 
two  deqi,  oovered  Ivf  awams  of  akimishers^  But 
the  oorpa  destined  fiv  attadn,  and  the  reservia,  am 
best  ill  columns,  formed  on  their  centres,  in  the  man- 
ner above  de«cribe<l  (IX  )  ;  for  the  reserves,  being 
destined  to  fall  up<iri  ilu  iieniy  at  ll)e  critical  mo- 
ment, must  atlvaiice  with  rcisolution  and  rapidity, 
that  is,  in  column.  If,  however,  it  be  desired  tu 
•we  the  enemy  bv  a  graater  display  of  forces,  tlie 
fMsrve  ansyr  be  dqplojed  unlil  the  nwment  cf  it- 
tadt. 

6<  A  superior  amy  should  never  wait  to  be  at- 
tacked, still  less  wholly  deploy  into  line,  if  compel- 
led by  circumstances  to  remain  in  its  post.  In  tbis 
case,  no  more  troops  should  form  line  tlian  are  ne- 
cessary to  dieck  tlie  enemy.  The  remainder,  form- 
ed into  tlirce  or  four  heavy  columns,  should  be 
abeed  ready  to  strike  a  dcdaive  blow  upon  the  moat 
unportant  pomt  A  grmt  amy  wholly  deployed 
can  no  longer  manu>uvre  with  the  same  facility  as 
columns;  and  to  render  troops  not  engaged  im- 
moveable. Is  repugnant  to  the  bestprine^lsa  of  tsfr* 
tics. 

7.  An  army  posted  behind  villages  should  cover 
Ac  firont  with  them,  by  occupying  tbo  indosures, 
Ae.  with  some  of  inl^try,  and  the  outlets 

irith  cannon.    The  firrt  line  dlPud  b«  .mfioaotljr 
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■ear  to  anstaiB  and  be  sustained  by  them,  and  also  to 
provide  the  means  of  securing  the  evacuation  of  the 

pl.-jce,  ill  case  the  im  i'  y  hould  have  gained  so 
much  ground  on  otliei  |>uuiih  as  to  be  able  to  mask 
tlieni.  \  iUages,  being  liable  to  bo  turned,  should 
not  be  bekl  by  comiderabie  corps  of  iniimtry,  unless 
their  topographical  situation  should  constitute  them 
tlie  key  of  the  posUioo,  aa  waa  the  eaae  at  Vimien. 
The  battle  of  Bfenheim  deserves  attsUkn  oa 
of  the  oonaequences  produced  by  the 
principles  applicable  to  villages. 

8.  When  an  anny  occupies  a  position  i>erpcndiru- 
larly  to  a  river,  witli  a  wing  resting  ou  tlu;  border, 
that  wing  should  not  be  attacked,  because,  if  the 
cnemy^  changed  front  in  mass  towards  tbe  river,  the 
attacking  corps  might  be  driven  into  it  On  the 
ceottar;^,  if  the  onsH  is  direGted  ^(sanst  the  othcf 
wmg  with  tbe  principal  mass  of  forces,  that  chance 
Is  in  favour  of  the  assailajits ;  because  tlie  wing  being 
turned,  the  whole  line  will  b*-  pressed  to^va^d3  tl>e 
slreani,  and  incur  the  riak  of  being  destToyed.  This 
would  have  been  the  ouie  with  Hilkr's  corps  at 
Wagram,  if  a  prompt  retreat  had  not  saved  it.  Si- 
milar would  have  been  the  firte  of  the  united  Frencit 
armies  at  Talavera  de  la  Reyna,  had  they  per»i«tad 
in  an  attack  upon  the  Spaniards ;  and  they  acted  with 
great  judgment  in  directing  Uieir  efforts  solely  to- 
wards Lord  Wellington's  left. 

9.  In  the  aucces-^ful  defence  of  a  position,  a  re- 
pul«'d  attack  glioiild  not  be  pursued,  unless  tliat  at- 
tiick  had  been  decisive ;  because  il  might  have  been 
combined  by  the  enemy  for  the  purpose  of  dttwiiK 
tbe  defensive  fiiree  oat  of  its  advant^peooa  mnmL 
An  nntimely  pursuit  by  the  Austrian  right  lost  the 


.1  I)- 


the  Saxons  tliat  of  Kcssels- 
AubtrlaJj  ccntie  lliat  of  Je- 


battle  of  Prague 
dorrt';  and  .'ijj'.iin  L; 
mappes. 

10.  Positions  may,  sometime:?,  be  so  arranged* 
tliat  although  they  be  scattered,  tbcj  still  possess  tho 
ficnl^  of  tama^  v^aaioii.  Several  are  indicated  in 
Fnderidt'a  aecnt  stFategical  uiatrnctianib  and  one 

occurs  when  be  beniegea  Olmutz.  Being  greatly 
inferior  to  the  enemy,  who  menace<l  him  from  sev«- 
ral  quarters,  be  posted  a  corps  at  Littuu,  while  h« 
reni.iined  in  pi'rst)n  willl  the  covering  aruiy  at  I'ros- 
nitz  ;  and  in  order  to  connect  the  two  maAsesat  will, 
a  small  corps  occupied  tbe  hill  of  Hrad,  between 
Kamiest  and  Laskow,  to  serve  aa  an  iBtennediata 
point.  Orders  were  given  to  the  cair|ia  at^Littan, 
in  case  of  attack,  to  retreat  towards  him,  and  if  « 
superior  attack  w  ere  made  upon  the  covering  army, 
ho  would  retire  towards  llie  other  ;  but  if  timely  in- 
fonnation  were  received, all  WetetO  Wlito  ID  tho 
fiitiiiti  of  (ifo»»  Jeiiits. 

11.  As  it  is  tt  maxim  to  operate  against  a  weak 
part  of  tlic  enemy's  line,  no  position  should  be  at- 
tacked upon  its  strongest  point,  as  the  Aastrians  did 
at  Breslaw ;  but  if  tlse  hostile  position  be  prolongod 
by  a  detached  corps,  the  principal  eflbrt  should  be 
directed  against  it ;  because,  if  that  be  defeated,  i1m 
main  body  is  turned,  and  thereby  w  orsted. 

12.  Armies  may  sometimes  be  jiosted  behind  a 
ridge  of  hills  with  defensive  points  upon  their  sum- 
mits. These  should  not  be  attacked  without  an  cft* 
act  luMwledge  of  thepoakiaa 
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-dnn^  to  rr-Ut  a  counter  movement. 
AusterliU  ojid  on  the  KaUbach  prove  theBMOthy 
of  this  precaution, 

IS.  No  position  or  disposition  of  attack  should  be 
made  where  the  )ii»e  is  intersected  perpendicularly 
bj  •  difficult  obstade,  •nch  aa  *  river  or  morass ; 
Iwnniw  the  enemj  maf  «•  dtflrtrivflljr  Ml  oM  ifde, 
•nd  throw  his  whole  imm  on  the  otherj  at  htppawd 
■t  Dresden,  where  the  left  wing  of  tbedtln  wu  Ml* 
riar  !ti  1  from  the  main 
and  severelj  handled. 

14.  When  nn  army  remains  immoveable  in  itspo- 
attion,  both  its  fiaiiks  arc  liable  to  be  turned.  To 
olnriate  such  nuuicetivres.  othcrt  of  •  rimilar  charac- 
Mr  iluNild  be  afpoaad  to  thams  aa  waa  dona  at  AU 
boera.  Tbew  eovntar  muMnivret  are  noediflcallto 
execute,  because  the  army  tuniin;»  a  flank  moves 
apon  the  arc,  while  tlie  ojiponent  takes  the  chord  ; 
consequently  he  is  en.nbktl  to  move  a  greater  mass 
in  less  time,  even  when  botii  ffartit-s  are  equal  in 
ftraeat  BoilMAf  Vianiera,  and  Salamanca,  are  de- 
dtfva  csamples,  where  the  enemy  moved  in  open 
diaj  (wbieh  it  is  both  difficult  and  dangerooa  lO 
db  in  the  night),  and  tbcNby  Nodand  the  oovBiev 
Oflensfve  both  prompt  and  dedttve. 

15.  There  are  positions  which  cannot  be  turned 
nor  attack wl  c)hll(|uely.  If  the  stratagem  to  draw 
the  tnemy  out  of  them  docs  not  take  effect,  a  paral- 
lel attack  witl)  the  centre  reinforced  is  likely  to  be 
the  best  adapted  to  audi  circumstances.  The  dis. 
podtioDa  of  Maribonmgh  at  Blenheim  were  of  thia 
daa^  and  deaervw  the  study  of  military  men. 

1.  Between  two  armies  equally  ca])ablc  of  ma- 
nojuvrinp,  the  dclVn-iive  one  mar  form  an  anj^fle  with 
advantage  to  jiecure  a  flunk  front  attack;  but  to  rt^n* 
der  this  precaution  efficacious,  the  angle  alone  is  not 
aufficien^  becaaaa  iU  utility  iaonly  mameutary;  lha 
aiaH!»  tliatafera,  ilioiikl  dHmge  mat  in  the  Hoie  di- 
MetioD,  and  pMient  a  whole  line  to  the  enemy. 

9.  ff  die  array  he  luSciently  strong  to  assume  the 
offensive  against  the  assailant,  a  change  of  front, 
which  is  merely  defensive,  should  be  followed  ns 
goon  as  the  angle  is  formed  and  the  enemy  checked; 
by  placing  the  line  in  columns  of  divisions  to  the 
flaiut,  and  prolonging  the  direction  from  the  po»i« 
tioD  first  occupied  to  gain  the  hostile  flank.  Thua 
tdien  in  front  by  the  angle,  and  in  flank  and  rear  by 
the  new  dirwlion,  the  enemy  will  be  defeated.  See 
Plate  ('XXI.  fig.  6.  A  the  army  endeavouring  loturn 
the  li  l  t  il  i  iV,  of  IJ,  wliich  forms  the  angle  C,  and  un- 
der the  protection  of  thin  corps,  prolongs  its  line  in 
the  direction  KE,  by  means  of  which  the  extremity 
of  the  hontile  flank  is  gained.  A  cannot  well  oppose 
the  execution  of  this  movement  in  the  presence  of 
the  angle  C,  and  of  the  Una  £,  which,  though  it  be 
bt  oohrain,  can  ftrm  In  an  instant ;  hence  A  must 
fall  back  and  change  front  also. 

8.  An  angle  to  the  front  of  the  line  or  potenee, 
*ucti  as  the  Austrian*  formed  at  Prague  and  Kollin, 
is  not  so  serviceable  one  thrown  back  to  the  rear; 
because  the  enemy  l  >:  n  dily  outflank  its  extremity 
Anm  bis  position^  wliik  that  citNmtlj  can  ba  na- 
— ■btttb^alowd^givM.lliaaitKoiuiiwAennfc 
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and  at  Eylau,  Bemnngaen  repulsed  the  corps  of 
Davonit  on  his  left^  and  Ney  on  his  right.  « 

4-  If  a  (li  fi  i  M  ,  e  po>iti<>n  has  an  angle  to  the  resr, 
the  front  wiJl  be  weakened  in  pruportiuu  as  tiut 
angle  becomes  mure  acute :  but,  if  there  be  a  c(» 
aiderable  interval  on  the  sammit,  where  the  two  lion 
should mae^  the  dangi-r  will  be  still  greater;  (or if 
the  laamj  can  aatablish  himaalf  onthepoint  A,itli 
dear  that  die  two  wings,  A  C  and  A  B,  will  be  <a« 
filaded  and  farced  to  retreat ;  if  not  rolled  up  in  con* 
fusion  hy  an  actual  charge  on  either  or  both  of  th«se 
extremities :  this  caused  the  defeat  of  the  Austrians 
at  Prague,  and  of  the  I^ussians  at  Dreslaw.  (PUu 
CXXI.  fig,  7.p 

6,  If  two  allied  armies  or  great  corps  take  up  pod* 
tiona,  Ibrmtng  a  re-entcring  angle  with  a  space  be^ 
tween  them,  and  some  considerable  obstacle  miAi 
that  s]>ace,  they  expose  themselves  to  be  attacked  anil 
di  l'ciited  separate!}  :  thia  danger  increases  with  the 
increase  yf  Uic  di^t^nce  between  them.  The  asp* 
A  D  being  separated  from  BE,  by  a  wood,  lake,  or 
other  considerable  obstacle,  at  O ;  the  enemy  F  U, 
being  covered  by  that  obstacle,  may  attack  and  de&lt 
ana  before  the  otber  can  aittve  to  sostain  it.  (Fig.  I.) 
TMs  principle  reaoha  ftm  tfie  maxims  of  interior 
against  exterior  lines  of  operations.  Such  \»-r'.-}'m 
as  these  were  occupied  by  Prince  Henry  and  Hulsen, 
at  Freybcrg  and  K.Ttzcnhauscm,  with  the  Tharind 
forest,  and  what  was  worse  (at  the  distance  of  tnott 
than  six  leagues),  with  the  Mnlde  between  then.  Yet 
(ha  amy  of  the  empire,  mpenor  in  ftnrec^  Mouiacd 
tbreemontbabefiafetben,  nntH  Frinec  Henry  matd 
and  dcAated  it  at  Fkaybof; 

1.  To  insure  tlie  success  of  an  attack,,  properly 
combined  and  reinforced  on  the  essential  point,  it  it 
necessary  to  refuse  the  weaker  wing.  This  precraliaa 
ia  obvious^  not  <m]y  for  the  purpose  of  aaqriqf  « 
weaker  part  oat  of  readi,  but  dbofaecaaae  icinb«»> 
mcnts  are  readily  drawn  fVom  it,  to  the  point  wbeft 
the  effort  is  making.  Thus,  instead  of  exposing  it  to 
be  repulsed  by  siii)criiir  forcc-s,  there  is  a  real  .Kiv.'j*. 
tttge  in  keeping  it  reserveil  tu  secure  the  victory. 
Leuthen  affords  a  proof  of  the  wisdom  of  such  s 
disposition  ;  Kollin  and  Joegcmdorff  of  tbe  caaie< 
qnence,  when  disregarded. 

S.  If  it  be  admitted^  that  tbe  moat  advant^ieoM 
attadta  are  thoae  wbieh  emanate  from  a  cuncrotnad 
effort,  upon  an  extremity  of  the  hostile  line;  it  be- 
comes  indispensable  to  gain  that  extremity,  by  roes' 
SLires  which  mask  the  movement.  For,  by  neglect- 
ing this  precaution,  the  enemy  may  fdlow  the  niardl 
of  tlie  columns  in  their  endeavenra  to  turn  Itim  ;  pre> 
aent  cmiatantlj  a  fton^  or  even  enUdpata^  and  Hit 
them  in  flank,  aa  hqtpened  at  Roabadi. 

3.  The  march  may  be  concealed  by  the  darT<t!«8 
of  the  night,  by  the  conformation  of  the  ground,  or 
by  nn  nns  of  a  false  attack  on  the  front  of  the  enemy. 
The  twu  last  mentioned  arc  to  be  preferred;  because 
night  marches  are  uncertain  and  even  dangcrovs. 
slower,  and  alwaya  more  inegular  than  those  by  dj^> 
For  this  puipoae,  it  it  not  ueeeasary  to  march  by  liae^ 
jf  the  movement  be  masked  by  an  attack  of  the  sd' 
"  guard,  while  the  mass  advances  towards  tbe 
•  •       of  battaHoas  at  Wf 


l^ijui^-Cl;  by  Google 


WAIt 


Wi»     dittanof.    Thii  wHl  render  it  difficuU  to  b*  di»- 
'  covered  by  the  enemy,  in  time  to  be  counteracted. 

4.  In  order  to  mokat  •  graKter  apaet  at  boat,  in* 
■lead  uf  an  advanced  giwmnaktqg  a  regular  atta^ 

ft  is  {ireferable  to  employ  a  corps  of  bght  troops, 
finraed  fn  parties ;  having  points  for  re-B9»embhn|f 
ligVit  r^,Vii!ry  aiul  some  artillery  to  sustain  ih -iii. 
This  iiu  UiikI  is  sure  to  dliitract  the  enemy  «  attt^u- 
iiori,  and  keep  liis  whole  line  in  check. 

An  oblique  attack,  according  to  Guibert  and  the 
journal  Topographigue,  is  a  ditpotitiou  iy  wfiieh  a 
part,  or  «io«M  ^ tke/oreet,  are  vdMHced  tmtri$ 
Hit  enemy,  and  tke  other  kept  out  of  kit  reaek,  Tfii* 
definition  is  not  qiiitc  correct,  as  Plate  CXXF. 
6gs.  9,  10,  11,  aud  I'i  dL>muniiCrate.  An  army 
may  be  out  of  reach  of  the  enemy,  and  therdorc  re- 
fused in  a  line  nearly  parallel,  and  strongly  rein-* 
forced  on  a  wing,  without  being  oblique.  (Fig.  9.)  It 
may  also  be  in  an  inciinad  Iwe  on  the  haad  of  tha 
attacks,  and  funn  a  pontlva  diagonal,  widioat  being 
icinfiiBoed  {6g.  10)  -,  or  perpendicular  upon  a  flank, 
aa  at  Runersdorff,  with  a  wing  reinforced  (fig.  II); 
or  horizoittil  upon  the  head  of  the  columns  without 
belnp;  oblique.  (Fig.  12.)  There  are  several  mo« 
difications  of  these  four  orders  (among  others  fig. 
11)  ;  as,  fur  example,  a  perpendicular  angle  to  the 
hwnt,  as  formed  by  the  Austrians  at  Prague,  EoUin, 
and  Hochkirchcn  (Plata  CXXI.  fig.  IS) ;  tlie  aqgla 
A  C  being  perpendiealar  to  tfie  army  D  E,  rein* 
forces  the  rigtit  wing  of  the  linn  A  I?  williout  being 
oblique  ;  so  also  an  angle  to  tlie  letir  would  reinforce 
(be  line  without  obliquity. 

A  parallel  line,  considerably  reinforced  upon  the 
important  point,  is  no  doubt  good,  and  eren 


very  i^enerallj  awtlicabla;  fiw  it  is  conforaiable  to 
the  pnncipte  whicn  fanna  tlw  baiaa  of  all  iipiiliiaiai 


but  it  has  several  inoonvaniances.  The  weak  part 
of  the  line  being  near  the  enemy,  may  be  engsged 
contrary  to  the  intention,  mid  be  defeated ,  wlticfi 
event  mmld  balance  imd  arrest  the  advantages  gam- 
ed on  the  other  wing  ;  m  happened  tu  both  armies 
at  Wagram.    The  reioforceu  wing  having 

Oflionent,  cannot  tdtt  ft  in  flank  and 
out  •  couidenblc  mofanent,  which  would 
ft  fWmi  the  other,  if  dreody  engaged.  Hot  aclniiu 
ting  the  weaker  w  ing  not  to  he  engaged,  the  other 
cannot  even  then  turn  the  flank  witKout  drawing 
it  circularly  along  the  hi)s.tile  front,  which  the  eoe* 
my  must  necessarily  anticipate  by  being  on  the 
chord  of  the  movement ;  and  consequently  give  him 
tbe  advantage  of  the  oifTensive  by  reaching  the  de> 
eiaive  point  first  with  the  mass  of  his  forces. 

With  the  oblique  order  of  Frederick,  aa  appUad 
at  Leuthen,  the  effect  is  quite  different ;  the  extre- 
i;i!t\  (  f  the  wing  attacked  is  not  only  overpowered 
by  a  whole  line,  but  the  end  >of  thai  wing  is  con* 
stantly  outflanked,  and  the  line  turned,  without 
nanocurre,  or  prolongutiun  of"  directif^n,  simply  by 
a  direct  advance  of  tlie  oblique  line.  The  di^^taaca 
of  tiba  divisions  whidi  are  not  intaoded  for  tha  prin* 
d|Hd  attack,  placet  them  oat  of  tba  dat^ar  of  botng 
engaged  by  a  su]>i  i  r  lorcti,  and  yet  sustains  the 
wing  in  action,  i'tiese  effect*  of  tlie  open  oblique 
attack,  althouf(h  known,  cannot  !»•  t<i'>  l  iti  i;  jirL^nMit- 
ed  to  the  refiediona  of  mUitary  men.   Tbej;  offer, 


besideo,  another  advantage  atOl  more  deeWvi^  in 
bringing  the  half  of  the  army  constantly  into  aeliA 

yinat  the  extremity*  ntobaUjr  of  onlj  two  brigadea^ 
Ilia  hoattle  army,  wlueh  baa  no  oomtar  manoeo. 

vre  to  stop  its  progress.  What  troops  can  stand 
ngaii>st  such  odds,  when  besides  they  are  constantly 
outranked  and  taken  in  reverse  ?  Is  it  possible  that 
confusion  and  dismay  s)u>uld  not  follow  in  a  whole 
line,  w  hose  flank  is  orertbnmn,  and  mmaietA  witb 
total  dettruction,  by  the  progreMtve  wfawMt  n  ^ 
direction  upoa  lIlB  rear  ? 

Yet  audi  must  be  the  inftllible  result  of  an  oblique 
attai^  whan  onoe  it  haa  rawhed  the  flank  of  tbe  op. 
]n n  rn  undiscovered  ;  as  indicated  in  the  precetiing 
ii;a:kaiis ;  and  when  the  lines  are  rapidly  funued,  ao-, 
cording  to  the  methotl  of  Frederick ;  as  will  be  seen 
in  the  observations  on  marches.  Plate  CXXI, 
fig.  1^,  demonstniti'^i  the  mechanism  more  clearly. 
The  left  wiiig».B  C»  of  tha  aaqjr*  A  C,  will  receive 
the  fire  of  the  aacond  lirigade  A  the  army,  DKU 
whilst  the  first  brigade,  or  extrrrr  e  rir^h'  fiarmed  in 
column  of  divisions,  will  turn  it  and  liw  ide  the  first 
attack  with  rapidity.  The  second  brigade,  in  the 
oblique  direction  of  its  march,  will  toon  be  second- 
ed by  the  third  ;  and  when  that  has  passed  the  ex- 
tremity, wbidi  must  constantly  teooil  before  a  ccati* 
|(uous  ftoBt,  Ibe  &urth  brigade  opeiM  its  fire ;  and 
in  tiiia  BwmMT,  anpposing  the  army,  D  F,  K  U  ar- 
rived aft  the  dotted  line,  II  I,  the  whole  will  have 
been  engaged  in  successioti  w  itli  i  fourth  or  a  third 
of  the  enemy's  line,  the  batuUons  of  whid),  being 
crushed  one  albranoibcf,  will  ba  naady  MwroaoMt- 
ed> 

This  demonstration  is  suflicient  to  show  the  great 
advantM^  of  ao  opan.obttque  unler  of  attack.  Jt 
is  called  opai^  bcoanae'  the  ditposiiion,  nMh  aa  tbafc 
of  LeatfacB,  was  nearly  at  right  angles  with  the  line 
of  the  Auetriant,  and  different  in  every  respect  from 
a  parallel  order.  .■\11  these  lul  ^i;.'ls  are  equally 
applicable  to  mo&scs  concentrated  u|>ou  the  extremw 
U,  which  it  is  intended  to  crush.  Tbe  army  A  B, 
qg>  li»  instead  of  forming  two  linaa,  aa  in  tbe 
ftfOMt  Mgan»  awy  draw  op-  Iha  first  line  only, 
and^  baop  Oe  aaesnd  in  cduima  at  half  diUMiew 
bchnid  ue  r^ghU  centre,  and  left,  prenared*  to  ina> 
noeuvre  or  strike  the  decisive  blow.  These  columns 
will  be  more  moveable,  and  not  being  intended  for 
the  fir»t  attack,  they  will  ncvertlieless  cover  it  against 
counter-movements  of  the  enemy.  Tbe  battle  of  8a> 
lamanca  offers  a  memorable  lesson  of  this  descrip- 
tion, where  the  troops  were  concealed  by  the  around, 
and  then  suddenly  brought  in  mass  upon  ue  aie» 
mf»  left  wing.  That  of  the  Katsbad^,  alaoat  die 
eountOT  part,  was  equally  grounded  upon  these  prin> 
ciples;  both,  hov'i  vr-,  with  tlie  difTcreTir-.',  \h;ii  t:ie 
lead  of  the  manosuvres  was  on  the  side  ot  U;v  mi- 
versary.  Jomini,  lubituated  to  the  lively  national 
character  of  France,  lays  too  UMtoh  stress  on  the  va* 
iue  of  the  lead  in  Hia»M«irwi»  and  therefore  does 
not  ibUgrappraaiate  Ae  powew  af  watt  eoodactad 
coniiter>nianoBttTm,  whicn  die  oool  Snnocaa  of  Brt* 
tisli  and  German  soldiers  can  dcvclope. 

The  battle  of  I.«uthen  furnishes  anotlter  maxini 
equally  important  i  timiiclv,  t^llt  an  army  with  the 
flank  rcating  upon  an  obstacle,  such,  aa  tbe  great 
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pond  of  Gohlau,  which  covered  the  angle  of  Ka- 
dMti,  may  still  be  outflanked  by  an  oblique  atUck. 
For  this  purpose,  it  b  only  necesiary  to  mask  the 
first  l)rigailr  of  tlie  enemy  by  the  nearest  of  the  at* 
tacking  corps,  nnd  move  obliquely  with  tho  nett,  m» 
as  to  pn  -s  the  principal  (ftort  upon  the  ■iocond. 
For  the  line  l>t!ing  broken,  the  ob»t«cle  is  no  longer 
of  any  use;  afld  the  manlied  brigFiik-  is  even  in  dan- 

Cofbdqg  taken  if  not  proni|Hly  witlulrawn.  But 
maiKMVre  n  >K>t  so  advantageous  as  wImd  tht 
IbDk  it  ill  MippQtted  and  cMily  tunicd. 

Orifafthct.  Marclies  in  columns  to  the  front,  flank,  or  rear, 
which  must  be  followed  by  deployment  or  echellon 
formations,  are  useful  aa  parU  of  elementary  tactics; 
but  never  safely  applicable  near  the  enemy  on  a 
great  scale,  if  they  are  at  aU  complicate*!  in  the  con- 
ttroction  of  the  Oolumnf,  or  in  the  nature  of  the 
groand.  Onibert  devoted  aevcral  volumes  to  their 
mechanism ;  but  Tewpelhoff  alone  haa  deaeribed  (ho 
nature  of  Frederick'j  columns,  by  iVteaiU  of  wbieb 
hia  dispositions  ivere  exec  i''  1  v,  ith  eo  much  simpli* 
dty  and  precision.  Althoiij,lk  die  present  system  of 
moving  by  corps  haa,  in  a  gri!.it  measure,  tiupcrAedcd 
Ibo  old  method  of  organisation  by  iines,  and  cuiise- 
qmntly  rendered  the  march  manneuvrea,  which 
triumphed  at  Rosbach,  Lenthan,  and  Zomdarff,  lea* 
qipUcablc ;  they  are  ttill  tlie  bett  for  i«cb  corjM  at 
ne  obliged  to  manoeuvre  in  the  praaeace  of  the  «n»< 
my,  whether  it  be  to  engage  in  front  or  to  Men  hit 
flank. 

On  examining  the  mechanism  of  liis  columns  at 
Kollin,  Leuthen,  tec,  it  will  be  perceived,  t)i;it  his 
4Dny  havii^  broken  into  open  columns,  each  lines 
Ibniung  one  by  •  mere  wheel  of  diviaionsj  rij^  or 
left  in  flmt,  bgr  thit  netbod  the  annr  eonld, 

1.  Execute  all  the  movementf  unrad  widioat  den* 
ftr  of  being  attackiJ  in  delnil  ,  !h  t  lusc  the  column* 
rf  lines  were  at  no  further  (iint  ajce  'Jan  was  r«v 
quire<1  for  actu.al  engagetiient. 

2.  The  enemy  could  neither  cut  them  off,  nor 
DCtrate  between  them. 

5.  In  taking  the  direction  of  the  intended  ltn«^ 
Ae  maf,  when  moved  to  the  ground,  it  fimiwd  la 
«  few  mmntetr— that  >">  ™  space  of  tine  requiiw 
ed  for  the  word  of  command  to  pass  down  the  eo- 

tc  wheel  into  line.  In  tJii:--  mcinr-;!,  tin'  Diily 
precaution  required  waa  to  send  an  advanced  giwnl 
to  protect  the  march,  and  at  iJie  teane  tin*  to  Iteep 
the  enemjr  in  anspense. 

4>  At  the  #11117  requires  only  two  or  three  ban-' 
died  paoei  between  the  columns,  and  the  divisions  no 
non  then  thtir  ve^eodve  dftteiiceB  te  form  into 
two  iitiea.  Ihe  «Ma«eam  it  eetlly  executtd  with 
predsion. 

B.  The  army  having  reached  the  flank  of  the  ene- 
my by  concealing  the  movement,  as  belore  uc^cedf 
and  wheeling  into  line,  will  not  allow  tlie  enemy 
time  to  flarm  an  angle,  or  to  change  ftont ;  oodm^ 
aneodr,  he  will  be  imipoweMd  in  mccmitii  elonc 

6.  To  conclude,  if  two  cflloinDt,  of  the'  of 

the  line  of  battle,  are  not  immediately  dcBircd,  or 
the  ground  requires  a  modification,  tour  columns 
be'teme^  bydoubliiv  ap  the  liM%  at  by 


marching  by  wings,  without  mcreaaing  the  didicu'  y 
of  forming.  The  four  columns  being  constructed  ot"^ 
the  two  lines  doubled,  when  arrived  nt.ir  the  point 
where  thev  are  to  form,  the  second  and  fourth  halt 
nntil  the  nrtt  and  Ubixi  here  nnNieeded  ao  fiv  at  to' 
disengage  from  each  other.  wTiile  halte<l,  they  pro. 
tect  the  march  of  the  others,  and  when  cleared  bj 
them,  they  follow  in  their  rear,  andthnt  an  pvepm* 
ed  to  wheel  iiit«  line  with  them. 

]f  tile  columns  are  formed  by  ings,  they  wiU 
agal^  ftU  into  two  line*  by  a  limple  cbanige  «f  di> 
i«etiea,  eseented  by  ell  the  beadaof  oolaaiiia  tfttA 
Ihie  at  the  same  dine  to  the  riglit  or  left,  and  thett 
leading  into  the  rear  of  the  preceding.  But  tbii 
transition  of  column!i  of -w  ings  into  columns  of  line 
should  take  place  at  iovae  distance  from  the  enemy. 
At  Leuthen,  this  manoeuvre  introduced  the  battle : 
Plate  CXXII.  fig.  I6,  A,  the  advanced  guard  masking 
the  march  of  the  army  in  four  columns }  B  B  B  B, 
the  beedt  of  tiie  four  oolinnna  fiirming  the  iint  Um} 
end  CC  CC,  the  beads  of  the  Mcond  Hne  (now  hi 
rear  of  the  fir-it^,  nil  r  hanging  direction  by  a  whed 
to  the  right  at  tiie  ti.iifie  inst.int,  .md  coiisetjuently 
forming  two  open  columns  rea<ly  to  wheel  into  iiiie. 
Tlie  advance  meantime  either  halts  in  position  to 
alarm  the  enemy  on  another  point,  or  continuciti 
open  the  mardi  by  ^needing  and  ouvering  iu 

Itia,  however,  evident  that  these  kmda  at  mardiKf 
must  be  made  on  open  ground  ;  for  in  countries 
deeply  intersected,  great  movements  are  impracti- 
cal'1  _  incj  it  tlivK  becomes  necessary  to  arrivT 
by  tiie  openings  whii  h  are  known,  and  engage  mote 
or  IcsD  in  columns.  Hy  Cniibert's  and  the  regukliiin 
nstem»  the  army  being  broken  into  several  columni, 
tbey  move  with  their  heads  often  out  of  sight  oftuk 
MMtatthe  dittanee  of  more  thap  arnOi^  and  yet 
diay  are  expected  to  keep  tbaraUgbiacnta  and  rda> 
tive  distances.  When  ordered  to  form,  they  either 
dose  and  deploy,  or  march  by  echellona  to'dt  mm 
an  exact  aligtunent.  ,\11  this  is  evidently  impossible 
befuri;  tlte  enemy,  who  must  discover  the  teditHH 
manccuvre,  and  have  time  to  act  as  he  pleases,  wbilt 
the  numerous  errors  are  rectifying;  and  if  the  emilS 
diviiions  should  be  cboaen  for  the  points  ofdqilajw 
■Mol^  half  the  columns  must  turn  their  backs  upoo 
bft  Are  to  perform  it!  Frederick,  during  ttv 
■v-hn\e  Seven  Years'  War,  «ttcmi)ted  thcs<;  caore- 
uiLiiis  only  twice;  first  in  a  coniUinatiun  with  Be> 
vern  to  attack  Ix)udohn,  which  failed  by  the  pr 


tore  arrival  of  me  column  j  andj  aeoondly,  at  Xoin% 
which,  aa  far  as  that  manamvre  waaeoacemcd,  wed 


a]ao;forZwi«n'tcolumneametooIate,  and  wasisolat. 
•d»  At  Mmden  die  French  mancruvred  in  the  same 
manner,  and  were  a  grept  |  rf  nf  the  night  and  the 
next  morning  employed  m  rectifying  the  errors, 
which  gave  Priiuc  Ferdinand  time' to  arrive.  -It  i* 
true,  he  moved  iikewi^  in  columns,  but  be  hadpte* 
▼iously  sent  all  the  gencrala  to  reconnoitre  their 
fontea  and  points  of  formation,  and  cot  openingtanl 
find  mtrke  C»  nitnre  the  eiact  direction.  SbA  pr*. 
etntione  cnrpaoa  even  the  underlumd  tricks  to  Lip 
tilB  maneeuvrea  in  a  camp  of  instruction  ;  and  dv 
very  precautions  ])rovc  the  impossibdity  of  applying 
them  in  ordinary  cases.  During  the  fievoluticsiarT 
▼aii  «rF»aiK««ell  the  BdligereDta  met  wiA&i 
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um  from  vain  endeavours  to  apply  thciti ;  notwitfi* 
Btamling  that  the  new  grgapigation  of  corp*  «t>JjP> 
use  of  8 wamu  of  ikinoiuiert  snattyfteilitated  tndr 

execution.  ,   - .        ,  , 

^•ehvald's  manoeuvre  at  Ja-ffcmdorfT  is  wdrtliy  of 
notice,  «■  particularly  applicable  in  intersectwl 
ground.  H»  fefantry  advanced  in  a  double  column 
from  the  centre,  and  formed  to  right  and  left  witiw 
oul  ritk  of  confusion ;  the  cavalry  moving  at  wnw 
dU.tmcf.  easily  took  up  tin-  .iliv'iiment. 

The  onlcT  of  marc?i  on  I'rnh  ri<k'«  system  must, 
however,  be  considered  only  as  a  nmiui  uvic,  and 
not  be  applied  to  marches  in  great  cncrations. 

At  this  order  of  march  is  best  calculated  for  nt- 
%m^^  against  linea,  lo  is  it  also  Yipon  ealiiDnu  in 
march.  An  atladc  upon  an  army  trbthi  on  tbt 
iniircl)  is  acl\ :intnf-ctii.is,  for  the  same  reaMM  Si  M 
attack  upon  an  ixtrcmity  of  a  line;  beOMiae  the 
anny  att  ulrd  on  the  heads  of  its  columns  is  pre 
daclv  in  the  same  Hituation,  relatively  to  the  enemy, 
as  oiieassaded  in  flank.  '1  he  brittle  of  Hovbncli  fur- 
nishes an  illustratiun.  AB,  Plate  tXXlI  fij;  17,  re- 
flmems  *e  army  of  the  King,  C  D  tl.nt  <.f  the 
French.  Supposmg  them  both  in  line,  CD  would 
fttiU  be  attacked  perpendicularly,  and  ontflAlked  en 
OJie  of  ita  wings,  exactly  as  it  was  on  the  head  of  its 
columns.  The  advantn'jic  of  both  these  mawpuvres 
HS8  in  the  necessity  to  whieb  the  enrmy  is  reduced 
df  brinsing  his  battalions  in  succession  to  the  front, 
while  tfie  opponent,  acting  with  vigour,  defeaU  them, 
dne  after  another,  \rf  the  superior  iwessure  of  his 
mass,  provided  !t«  march  he  onward  In  an  appropri. 
ate  direction.  Horizont-dly.  if  the  column  roovce 
ijcrpendieiilarly,  mid  jn  rjiendicularly,  if  the  march  is 
horizontal.    The  object  for  jirodiu  in;:,  as  nenrly  ns 

ftossible,  an  opposite  direction,  is  to  prefent  a  w  hole 
inc  to  a  head  of  a  column,  or  to  an  extremity  of  a 
Jine;  because,  if  bodi  raovetl  in  a  direction  to  meet 
irjth  the  heads  of  their  columns,  both  would  be 
obliged  to  deploy,  and  a  paraUd  order  would  be  the 
couseciuence,  without  tactical  advantage  to  either 
army.  Fig.  IS,  the  columns  AH  meeting  those  of 
the  enemy  CD  in  the  srime  order,  both  fearinp  to  be 
attached,  will  imroediiitcly  deploy  ;  AB  will  tliere- 
foi«  farm  the  fine  FG,  ai>d  C  I)  the  liiie  HI,  which 
ofvea  DO  advantage  to  either  party. 

The  hattle  of  Bo4>ach  offers  a  tardier  ilhistration. 
As  an  MTgl*  mint  iwcwsarny  be  ihrmed  when  the 
heads  of  columns  arc  att.icked,  to  check  the  first  ef- 
forts of  the  eiainy,  the  aflvnnced  ^ard  or  leading 
brigade  should  deploy,  while  the  re:^t  of  the  army 
shooid  take  n  new  direction  of  march  clear  of  the 
Oiemy's  flnnk,  in  order  to  protect  the  retreat  of  the 
advance  already  engaged,  and  to  gain  a  station  for 
actirtgollenrively-  See  fig.  1 9.  If  thoadvanced  guard 
or  lending  briL'Ades  A B  of  the  coltunDS  HI  bo  at« 
tacked,  a  deployment  must  take  place  accosding  to 
the  direction  of  the  attack  CD.  This  m.nioeiivre 
having  checked  the  enemy  FG,  the  army  in  the  rear 
being  thus  momentarily  proteited,  sliould  immedi- 
atdij  diallge  direction  exteriorly,  by  filine  the  divi- 
■ons  into  a  new  alignment,  IL;  or  hy  altaring  the 
direction  of  the  cdamns  in  a  ainiiUr  manner*  so  as 
to  produce  a  prohmgadon  beyond  the  •nemj'a  lank, 
KK.  iti«»lioiwcr«clm^p  thikif  d»  coltuai*  am 


left  in  front;,  ttle  flMfalion  it  aceonlinK  to  idc  j  but 
ifliie  right  be  in  ftoot,  a  ^Kraclien  to  am  left  woold 

pre  sent  the  reverse  flanks  to  the  enemy.  There 
wtxtld  be  no  time  for  a  countermarch,  and  still  less 
for  wheeling  up  in  uucccsBion.  It  theref  n  a|  pi  am 
that  the  columns  should  change  the  pivc>(.<<  ot  divi- 
aims,  and  wheel  to  the  right  into  line  ;  for  thou^ 
tllis  manoeuvre  would  be  againait  the  letter  of  then- 
gttlationa,  no  disonler  would  clian^  and  it  ia  actnallv 
pnetiaad,  at  least  bgr  cavalry,  in  MMe  «f  the  rnitl.: 
nentdaradefc  There  is  no 'Want  of  pranlh  of  the 
occasional  necesisity  of  this  mnna  iivre  m  every  c.im- 
jiaign  ;  bnt  the  battle  of  I.iisivaree  will  suffice  for  an 
illu»trHtioii.    The  British  infantry  .ndvunced  in  a  eirv- 

ge  column  by  the  ri^ht,  and  after  crcMsing  the 
ahnns  Nye^  a  deep  sunken  rivulet,  found  itself  ap< 
poeite  dtti  -ansmy's  rudit.  To  have  pnlaiund  On 
novcnienl^  w«g  to  proouoe  a  panillel  eirder  of bnfde; 
advantage  was  therefore  taken  of  h  ravine  which  led 
to  the  hostile  right  flank,  and  could  conceal  th« 
jnovcment-  The  hc«d  of  the  co'i  ivni,  tlierefore, 
turiscd  to  tlte  left,  and  gained  lt;e  Hank  ;  hut  when 
ordered  to  wheel  into  line,  the  pivots  being  reversed, 
aome  of  the  Sepoy  troope  adhering  to  the  letter  at 
An  ntlea  and  nQjidalMma,  wheeled  wtA  their  hadu» 
tothaanamy. 

Thts  tnethod  of  converting  a  probable  dellMt  into 
an  ofTen.sive  movement  and  oblique  ntt.iek,  will  pro- 
bably intimidate  the  enemy,  arcl  check  his  )iursuit 
of  AH,  from  the  moment  he  pereeivex  ti'.e  menaced 
attack  against  iiis  own  flank.  As  a  manoeuvre  it  ia 
also  more  rapid  and  simple  than  a  change  of  front 
yMeh  wooid  onlyiiend  to »paiallel  farmatiaB.  Al- 
thoogh  the  existing  OMdifleBitiana  In 'the  stmetaM  of 
anrlM,  as  already  obscrveil,  renders  this  kind  of  at- 
tack more  rare,  and  tlie  organisation  by  corps  and 
divisions  is  adytmlngcoii.s  to  prevent  them,  it  i.i  ne- 
vertheless true,  that  the  Fruseians  lost  the  fauttie  of 
Auerctadt,  and  Uie  French  were  plaead  hk.^  most 
cdtiaal  aituationa  at  Marengo,  Eybn,  and  Lutscn, 


ri 


The  battle  of  Waterloo,  unquestionably  the  most Prindplcf  of • 
deciKive  event  of  tlie  late  awful  contest,  otfcr!  so  ma- 
ny  instructive  circumstances,  and  ao  mucli  matter  for^ 
deep  meditation,  in  the  pontion  and  mancenvres,  and 
ia  the  exhibition  of  the  sotnuieat  maxims  of  war,  that 
It.  muf  be.  emniflcrad  aa  a  gaamnl  iUnatntion  of 
the  advanced  atito  of  the  art  of  vrar  at  Ae  prcasnt. 
peri 1  ^^■itbout  entering  into  details,  the  minutinf 
of  w  l.ich  tue  apt  to  cuntuse,  v,e  shaW  content  oura 
selves  with  merely  pointing  out  the  principal  d'nu 
pouttve  features  which  it  displays.  As  there  sre 
many  plans  more  or  less  correct,  and  dM  gimmd 
ia  generally  knpwn,  the  .ramariM  wn  -m  aUtot  to, 
oftr  vrill  be  readily  tmdewlaod  by  theae  who' 
have  any  elementary  knowledge  of  w  ar.  After  Bto» 
cher's  retreat  from  1-igny,  and  the  Duke  of  Welling^ 
ton  had  fallen  back  from  Quatre  liran,  he  occupied 
the  position  of  Mont  St  Jean,  determined  to  risk  a 
battle  with  the  forces  he  couUl  collect  on  tliat  point. 
Exchisivc  of  the  Prussians,  whose  aevere  loss  in  kill, 
od,  vtaoiidad,  and  stragglers,  could  not  immediate- 
ly be  KWiiariMd  or  N|*toe4t  but  by  lh««Bpec«td 
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W»    nrifi)  of  «h0  cona*  of  Butow,  th«  Aiigi»>M«lM!r. 

■uteri  afabout  8 1  battalions  ani  87  Mltia. 
dxont ;  whkiw  with  the  artillery,  may  baveeawuMad 
to  66.700  men.   Of  theae,  upwards  of  90  battelkllt 

and  aa  many  ^un  lr  ;)  .  hud  never  been  in  action. 

This  nuiii^  oi  lurctii.  waj<  posted  with  the  centre  dia> 
gonally  across  and  in  front  of  the  forkinji  of  the  two 
causeways  from  Brusselt  to  Charleroy  and  to  Nivelies; 
tlic  right  centre  behind  the  chateau  of  Goumoot,  and 

Hmflriiile,elao9tlMcnjaii<iiMlintfiedirecdeii  of 

OhHtn.  Behind  the  rij^hl  centre,  Lord  Hill  plnced 
his  corps,  en  poience,  in  columns,  prepared  to  ma- 
n<EUvre  to  hiw  riglit,  on  the  small  plain  of  liraine  la 
Lead  ;  or  to  bii  iefi,  to  auatain  the  centre-  I  n  and 
about  Braine  la  Lend  wag  a  Netherluid  division, 
vith  the  r^fat  thnim  forwwd,  and  covered  by  the 
nndet  Ham,  and  haTuiig  the  Mnatt  plata  open ;  a 
Ifad  of  gorge  to  tempt  the  enemy  between  tne  two 
a!dr«  of  the  re-entcrinff  anfjlc  of  the  rifjht  win^.  The 

l'rijs-.i;iir-,  \v(Ti  f>\];.ei.  ti  J  t.i  ili-bij;u:;iL  tliri>ugh  the 
woods  of  La^ne  toward.s  I'lunchcnuis,  which  would 
form  the  left  into  another  gorge,  or  re-entering  angle. 
Thus  the  position  formed  a  kind  of  open  W  (BB,  Plate 
«  CXXII.  AAA.  BB),  with  the  chateau  of  Goumoot 
at  the  eommit  of  the  nUeut  angle,  covered  by  a  plant*, 
tkn  of  wood  and  indosmvs,  occupied  by  six  or  eight 
battalions ;  »<  tti.i'.  \]ie.  enemy  cotud  not  enfilade  from 
behind  tiiai  pianuiion,  either  of  the  fiice*  of  th*  cen- 
tre, nor  approach  on  either  of  the  causeways  which 
pasted  through  the  centre,  without  preseatiiig  lus 
flank.  Besides  this  point,  Im  Ilaie  Sainte,  a  stone 
farm  ctoae  to  the  rfwnas6  of  Cbariercy,  and  further 
ta  lliabA^tlie  ftmof  Papdaile  and  (Aatem  ef  Fri. 
diermont  were  occupied  ;  the  ivholc  front  nffereil  a 
gentle  slope  towards  the  enemy,  aiKi  in  thu  rear  tlic 
cavalry  was  disti  iljiitL'd  in  brigades,  <  ni  li  i:i  t  .vo  lines, 
covered  by  the  rising  ground  ;  and  the  artillery,  alt 
the  field'pieeea  of  which  were  Qine*pauDder8  or 
twdve*,  ibrned  a  liw  «f  almoat  eootutwut  balteriea 
»img  Cba  ftantj  kHenptntd  willi  howtttan  and 
vodwti. 

By  die  ictunia  found  after  the  battle,  it  Appears 
that  the  enemy  had  debouched  firoiti  Charleroy  v  I  Ji 
122,000  men,*  exclusive  of  the  reinforcements  that 
joined  afVer  the  15th  of  June.  Of  these  he  produ- 
ced on  the  field  of  battle,  about  80,000  men,  fonned 
in  concentrated  masse*  on  both  sides  of  the  chauss£  of 
CiiMNdbrov, and  gradually  advaiifiinf  tfaeiuhtpaialkl 
la  AeBrttnh  left  (CCCC ) ;  but  aa  he  wasjeaWof  die 
■woods  on  the  right,  he  fomjcd  an  angle  to  tin-  roar, 
and  kept  his  reserves  far  back.  He  had  n  -  ii  n  de- 
luijn  -/.  ration  with  a  corps  of  cavalry  Ijcyouii  thu  J?ri- 
tish  right  towards  Hal,  where  he  found  tlie  corps  of 
General  Colville,  and  Prince  Frtrdcrick  of  Orange, 
viib  two  diviaiflaa  |Milad  at  Tubiaek  CUbbeck*  wd. 
Braine  le  CHialeau,  to  oofver  diat  avanne  to  Bninda  X 
another  corps,  4?,f)00  strong,  under  Grouchy,  wai 
detached  to  his  nvht  upon  VV'avre,  to  turn  the  allies, 
jpntaH^w  avHt  dka  Fwanan^  and  pnivMiAtba  timljf 


junctianef  Dnlow.   Thnsdiadiipositioniorbolhlk  *• 
comaiandcn  were  combined  widi  consummate  abilkf{W\* 
KapolaoB  ayarating  an  the  system  ef  dvowkw  tmw 
diiras  of  hie  nuMM  ditmately  on  ddier  lid^  and 

the  .  nil  ,  in  oombining  manouvrcs,  t<>  bringssupe* 
rior  iiih^i  un  the  decisive  point  On  the  field,  how. 
ever,  the  problem  was  difficult  to  tiolvc.  The  com- 
munication with  France  was  open  only  by  the  r<j«b 
of  Charleroy  and  Nivelles;  hence  the  enemy  cuulj 
not  quit  than  in  the  attack}  nor  coHld  he  fjunBiiNt 
sals  by  any  other  avome  dian  that  ef  Waterloo: 
therefore,  to  p<i»iic<«  the  chateau  of  Goumont,  without 
wliich  he  could  not  arrive  at  the  position,  w»*  the 
natural  object  of  the  attack.  As  this  was  suiUined 
by  the  nuuw  uf  the  allied  army,  and  could  not  be  en- 
filaded, his  attacks  fiuled.  AQ  those  direcldl  on  tk 
road  of  Charleroy  to  the  left  oentie^  .vcre  neccstari- 
ly  oblique,  and  exposed  to  Ae  lin  in  Jank  before 
they  could  reach  their  opponents.  To  have  riikcd 
a  general  onset  of  all  his  masses,  before  the  BritiA 
■'  f  i  I  thinned  and  exhausted,  he  knew,  under  the 
circutn«tancc8  of  the  moment,  to  be  too  haurduiu. 
The  plain  of  Braine  la  Leud  appeared  open.  He 
could  arrive  by  it ;  but  that  very  circomatanoe  prof* 
ed  that  the  enemy  was  prepared  on  that  side.  To 
have  tamed  the  fbios  thither  wooU,  in  the  first  pko^ 
have  earned  die  lam  of  die  oommonication  by  CiaN 
leroy ;  and  next,  facilitated  the  junction  of  the  Pruv 
sians  ;  and,  besides,  the  corps  on  tlie  other  iide  ol 
the  Hain  Hnnked  the  advance,  and  could,  in  • 
short  lime,  be  sustained  by  the  two  divisions  in  ill 
rcir,  antl  which  lie  knew  tol>cat  hand.  He  woald, 
tborafoie,  bare  been  placed  between  tirofii«%Mi4 
have  loot  hb  point  of  setreat  upon  Chailenj ;  ^ 
the  road  by  MvcUes  might,  meantime,  be  cut  off  by 
the  troo[>a  left  behind  at  Mons.  Again,  if  betJjre*  ' 
his  inasit'-  i<i\\.ir>is  ilu'  Idi.  bi:  only  wctit to oieet tbc 
Prussians,  and  left  the  British  masters  of  the  rosdcf  | 
Nivelles ;  and  possibly,  if  he  advaooed  Cir,  of  that  of  I 
Charieregr.  Heantaiifledhinaclf  in  woods  «m14i»  I 
ilc%  where  hie  anpwiar  cavalry  could  not  act  H*  i 
chancter  of  his  opponent  bespoke  immediste  ofliaa>  . 
aive  movements  from  the  moment  his  right  would  b(  '  I 
at  lilx-Tty ;  therefore  the  cli;iiii't  were  agaia  in  Is- 
vour  of  the  aoemy ;  yet  this  was  the  ouly  advsnti^  { 
ous  side,  because  it  brought  him  nearer  Grouchy; 
and  in  case  of  daftat*  he  could  take  a  new  liaeefrt* 
treat  by  Namnv.  He*  however,  preferred  the  Op^ 
riment  wUcit  thn  andnMiastic  vabur  of  hit  tm^ 
might  enable  Un  to  make ;  and  this  committtd 
so  deeply,  that,  wlien  at  length  the  PrussiaDSIfpii^ 
ed,  a  retreat  was  n<i  longer  possible. 

These  observations  disprove  the  ignorant  asser- 
tion, that  little  Nkill  was  displayed  oti  either  side. 
The  Generals  and  the  soldiers  equally  did  lihril 
dutgr:  the  veteran  Blucher  behaved  with  jiMt  {im> 
deiKie,  In  keeping  so  long  back  fiom  th»  daiweroat 
niaiiaruvrf  wliiili  «  assi^nii'ii  !i'm  ;  nnd  when  he 
aaw  the  iiosiiie  cavalry  destroyed,  ho  acted  with  vi- 
gour and  skiU.  AafbrGrouohy,  who  vrailvdhit  tint 


*  The  return  was  dated  the  iSd^  aceording  to  the  anertion  of  a  Fhiimn  aMcar  l>jri'tiliti)jh'  TlwtHMk 
4>cw  braqgbt  over  th«ilNBti«R  nutil^  Hmttmi  havt  amoanled  to  tMarlj:|Mb90Q:i|Mii^^ygy^ 
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in  forcing thep6«hioiiofWavre«CTO««tliePyl^«?fiT- 
M-here  fortlnblc,  his  manceuvres  rfiow,  that  M  fth  me 
dnnger  nf  hi',  movement,  and  he  wisely  remained  on 
the  banks.  Much  might  be  added  upon  Uie  judgment 
which  posted  tbe  corps  at  Wavre  and  another  at 
Hals  en  Aeaefcnl  Unaa  ef  retreat  which  the  allies 


A#  none  of  them  were  the  conaequence  of 
a  deieat^  and  especially  such  defeats  as  the  modem 
system  of  att'sck  hifli  ctn  ;  tlii'v  u  (Tc  111*,  rely  armies 
mananvring  bark  towards  their  hmc  upon  their  own 
lines  of  operations,  watching  a  favourable  opportU'- 
nity  to  resume  tbe  offensive ;  or  retftato  after  bef|> 
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couik  tike  to  one  of  MM  ;  on  the  ^bpositions  of   ties  where  boUi  parties  had  daiait  to  tlie  Tictovyi  «a 

th:  irtillrry  :  the  squares  and  lines  f<Rinedand  redu->    Benoiogaai'i  after  Eyiau,  and  Kutusoir's  afler  il»> 


■irti 

ced  rt  i»;atedly ;  tlie  dinposition  and  effect  of  the  cbaf' 
gvs  of  cavalry  ;  thccit  ttr  <>:TLirvi\'  ,  f  Uie  Prustians; 
the  general  charge  to  the  front,  and  fate  of  the  enemy'a 

Suares:  but  sufficient  is  advanced  to  excite  to  tbe  study 
a  battle,  where  duree  of  tbe  gieatert  oommandera, 
and  Ae  beat  aiiaiiceaTriBg  amke  in  Europe,  glo* 
Tiously  struggled  for  victory  ;  and,  let  it  be  added, 
notwith«unding  the  assertions  to  the  contrary,— 
where  none  committed  a  positive  t'ui"': ,  and  where 
Napoleon,  in  particular,  who  has  been  condemned 
by  some  of  his  own  partisans,  operated  with  all  the 
akill  and  vigenr  whidi  tbe  circumstances  of  Ihe  aM« 
loetit  aHowed. 

This  unpleasant  operation  in  war  require*  as  great 
I  displaj'  of  nkill  and  tirru.f  ss  any.  The  Austri- 
an* have  of\en  conducteU  their'«  with  sagacity,  and 
it  J*  perhaps  owing  to  the  preserving  spirit  of  thdr 
Mtnata^  tbat  after  twen^  mfotmaie  oaiepaigna, 
the  laonard^  i*ee  ea  ibtnndaUeaa  in  tiie  eeiinnenoe> 
mcnt.  Their  Generals  are  not  then  controlled  by 
cabinet  orders,  and,  therefore,  always  ojierate  with 
precision.  Amongtha  nM  ra  it,  Nvh  a  li  tlescrve  the  wtudy 
of  the  soldier,  arc  tiuit  ot  bchuicmburgh,  with  tbe 
Saaons ;  the  Duke  of  York's  out  of  Bel^um ;  the  two 
Mtfaaii  ef  tbe  Aiebdnke  Cfaarlee;  tbat  of  Morcau 
ftom  BavaifwtadieRluiie;tbeRiiiMiliMreat«poD 
Moscow  and  Tula  :  and,  lastly,  tbe  fine  BOfanaat  Of 
Prince  I'.ugene  Ikauhurnois,  in  Italy. 

In  the  choice  of  a  position,  it  is  not  sufficient  to 
have  a  strong  &ont  aitd  secure  ti«nk» ;  the  means  of 
tetioating  must  ti*o  be  considered  in  case  of  defeat. 
Uajrd,  ia  bia  atfktUmu  m  tkt  imUk  of  Kollim,  ob- 
aerrea,  that  a  deftated  amy  ictim  with  greater 
cility  b','  liivi  ling  itself  into  as  many  r  a-jis  as  the  na- 
ture of  Uie  country  will  allow;  btc^iiKe,  1st,  if  the 
enemy  forms  an  equal  number  of  divisions,  he  can- 
not operate  vigorously  upon  any,  and  the  retiring 
army  having  the  facility  of  reitnitinp;,  may  tataitj  do> 
JaaCoaeof  tbeluntilaeerpej  9it  if  tbeeoanqr  opo* 
flMa  en  leaate,  it  can  be  only  tewarde  one,  and  tbe 
others  fall  back  nniK>!r<(t'*'l :  that  division,  however, 
covered  bv  a  strong  rear  guard,  avoids  serious  actions, 
and  ha ving  the  faculty  of  movingmore  rapidly,  because 
it  ia  less  numerous,  can  escape  likewise  without  gr^t 
loM,  BnIow,  taking  up  this  question  mathematiully, 
'AdTaneea  the  epiBien  tbat  tbo  oolannn  ahould  mora 
outwarda,  or  eooentricany,  from  a  fMsnt  towards  the 
periphery ;  but  Joraini  combats  Ixjtli  so  far  victori- 
ously.  He  observct,  that  Lloyd  admit.H  that  tin- 
division  of  the  ])ursuing  force*  exjx»»e»  them  to 
'defeat;  why,  then,  recommend  such  a  nuuueuvre 
to  a  retreating  enny,  wbicb  must  be  already  in» 
ftrkr  to  tiba  enemy  ?  He  quotea  tbe  fine  eonceiN 
trie  retreat  of  tlie  Archduke  CWIm,  and  might  have 
addcti  the  Russian,  and  botlv  I-ord  WelKngton'.H.  Rut 
w  eMmining  tbe  mechanism  of  these  movements^  it 


rodino.  The  difference  between  Lloyd  and  Jomini 
is  merely  in  words ;  f '  r  tlie  former  points  out  the  fa- 
cili^  of  uniting  two  corp^,  which,  if  be  meant  the 
acwUidty  applied  by  Bulow,  wovld  be  impossible. 

Bat  an  army  compMely  defeated  ia  no  loqgcr  in 
the  band*  of  tJw  general,  vlMtlwr  lie  be  Ae  Dalle  or 
Brunswick  or  Napoleon.  A  check,  such  as  the  Aus- 
trians  suffered  at  Flenrtis,  and  the  Allies  at  LuUs^u, 
Bautzan,  ,;ira.l  Dra'-Jait,  (!i>a-  ;a:)t  prevent  the  00m» 
mander  from  executing  the  beat  measures  that  cir- 
cumstance* will  allow.  Thus,  in  tbe  three  former, 
the  armiea  retired  hi  BDaaaj  in  the  ktter,  tfacj  divid- 
ed into  sevwal  edanns,  and  Itiarelif  only  coveP* 
ed  tiiemselves  by  the  mountains  of  Bohemia,  but  al- 
»o  applied  Lloyd's  marim,  in  uniting  two  corps  to  de- 
stroy one  of  the  p  ir  ulth  at  Kulm.  Hence,  circum- 
stances mustguvern  tlie  measure; and  if,  ai\er  a  real 
defeat,  a  broad  river,  chain  of  moontaint,  or  range 
of  feitreieee,  can  be  ipuned  in  two  or  three  nurclie^ 
the  divitiim  of  a  touted  army  may  be  applied  as  ■ 
safe  rule. 

A  retiring  army  is  not  always  obliged  la  UM  back 
ujwn  its  own  frontier  ;  it  may  sometimes  change  the 
direction  of  its  (operations,  as  Frederick  did  after  the 
siege  of  Olmuta  in  1758  ;  when,  instead  of  returning 
into  8ileeia«  he  changed  Ue  line,  and  mazdied  ima 
Bdhemia.  This  flMaanre  waa  alao  proposed  to  Na- 
poleon  l  af'  I  I-  tlir  b,ittle  of  Leipsig.  He  was  ad- 
vised tu  appioiitt)  the  Kibe,  call  in  the  corps  of  St 
Cyr  from  Dresden,  cross  the  river  about  Wittenberg, 
and  descend  by  the  right  bank  towards  Magdeburg. 
The  Prussian  and  Northern  araaia%beiittonthalnk 
of  the  Elbe,  covld  not  banro  nweanttii  ua  daatnus 
tion  of  Berlin.  PMadan,  ana  Brandeoborg.  And 
tV<  in  Magdeburg,  reinforced  with  its  vast  garrison, 
and  connected  with  the  Danes  and  the  corps  of  Da- 
voust  at  Hamburg,  he  could  have  operated  by  u  new 
line,  iiaving  his  communications  o])en  by  Wesel, 
Cassel,  and  all  the  fortresacs  of  Holland ;  the  sterile 
oonntiy  to  which  tbe  alliee  mnet  have  followed  him 
eould  not  hare  BotiaiateddielrvaBt  cavalry;  and  the 
sandy  roads  would  hardly  have  allowed  sufficient 
trans]>ort  of  provision  to  maintjiin  the  troops.  There 
wore,  however,  many,  and  probably  ■■I'PflIMP  WIMIf j 
which  nuule  him  reject  the  proposal. 

If  the  art  of  war  eomrisu  in  applying  tbe 
Ibaco  9t  a  maea  npao  a  weak  point  of  the  ontny:*  it 
Mkneetbat  a  driMed  army  should  be  poraoed  with 
the  utmost  vi'.  aal'v  Never  delay  till  to-morrow,  is 
an  ancient  uiiliUiry  maxim,  applicable  especially  in 
pursuit ;  for  the  strength  of  an  army  consists  in  its 
organtxatioo,  io  the  unity  resulting  from  the  con* 
nection  of  all  ita  parts  with  the  niain-spring  whidi 
makea  it  mav*.  After  a  defeat,  thia  unity  no  lon^ 
cr  eiista.  The  harmony  between  the  head,  which 
combines,  and  tlie  body,  which  execiuas,  broken; 
their  coDseotion  ia  •uqpendcd,  often  destroyed.  To 
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]iitrsi!<?  and  attack  is  tu  march  to  a  certain  triun>|ih. 
A  '.^  Utc  oanipaigns  oO'er  signal  example!)  of  tJiia 
truUi.  Generak  of  meUiocrity  often  neglect  this 
.(uaxun,  and  their  victoriea  ace  acaroely  more  Uian  a 
forcible  removal  of  troops.  The  direction  of  tlie 
pursuit,  though  i^uided  by  circumstances,  should  al- 
ways, howeviT,  Hitu  ;i!  liic-  h.i->-liii,'  hue  of 
coiiimunicAtionH,  luul  cutting  oti'  ilit;  eia-uiy  from  hia 
base ;  bccauw,  by  so  doing,  he  inay  be  ttiruwa  upaO 
•odi  obatacka  aa  to  force  hira  to  surrender. 

Sieges,  according  to  Lloyd,  should  never  be  un- 
dertaken but  with  the  following  views:  Ut,  When 
fortresso  arc  situate  U|x»n  tlie  })a-sia^cs  wliicll  le.nl 
to  the  enemy,  so  as  to  render  it  impossible  to  pene- 
trate without  eaptvrioir  tbem.  Sd,  When  tiitj  ii^ 
terocpt  the  oo«Buniflatioai»  end  tbs  oeaBtiy  it  lui- 
able  to  fiiruiah  tlie  nacewary  subaialeiioe.  When 
they  arc  wanted  to  cover  ma;;iizinc5  formed  in  the 
Country,  and  thereljy  to faciluaU-  liic uperutiu;ii!.  4tli, 
When  the  etit-tny  liaa  consiiliTiLble  depot*  within  the 
A»rtre»s,  of  wliicli  he  is  aUmiutely  ui  want.  5th, 
When  the  capture  ol'u  fortress  produces  tlie  conquest 
of  a  ooosiderable  traa  of  country,  and  enablea  the 
beaieser  to  winter  in  tbit  iHeuitj.  To  tfacae  iBi^ 
be  added,  6tli,  The  recapture  of «  fiNtnw  «MOitMl  k 
the  defence  of  a  frontier. 

1.  As  victory  is  best  secured  by  tnUiiig  the  lead  in 
an  operation,  an  array  covering  a  &iegc  should  never 
wait  to  be  attacked  by  the  enemy,  but  endeavour  to 
«Btiei|Mle  him;  for,  by  defeating  the  forcea  which 
■on  at  raisiiig  the  aiege,  the  place  ia  euro  to  fidL 

'2.  It  the  enemy  upprojch  tlie  covering  urmy  with 
an  imposing  msM,  the  siege  should  be  raised,  ail  llie 
forcea  uaitM,  and  $»  aitadt  in  fiwce  directed  agtiiHlt 
him. 

S.  When  the  relieting  amy  i«  defeated,  the  siege 
abould  be  rc«iuile4»  whue  th«  punuit  continues,  and 
the  enemy  i*  not  in  a  GOddllion  to  return  before  the 

capture  of  the  place. 

When  an  army  besiepes  a  place,  in  consctjaencc 
of  olfLTisive  movemenls  am:  anterior  success,  the  cover- 
ing army  thould  not  remain  in  a  poBicion  near  the 
place,  but  drive  dlO  enemy  as  f;)r  as  possible  forward ; 
Sot  the  reite? hi^  nimf  wail  find  the  diificulty  of  nie- 
ing  the  tiege,  inerewed  with  the  diatuoe  it  is  re* 
movoi!  fi  ri;  ifiL  place  :  but,  if  at  length  that  army 
ahould  u.'^i  iv«.>  >>u  uear  as  to  furnish  a  probabiltly  of 
raisins  the  siege,  the  besieging  corps  should  then 

a idly  join  coverti^  nrmy,  and  make  a  united 
rt  to  dolkui  it. 


OmriudiBf  Among  the  late  innovations  in  war  three  are  o^ 
immense  influence ;  but  before  they  can  be  consider, 
ed  as  permanent  improvements,  they  will  require  to 
,  be  subjected  to  some  regulations.  The  first  of  thcee 
is  the  Conscription  System ;  a  salutarr  aaemure  under 
proper  resiriciions :  but  a  scourge,  ueanrled  beyood 

the  principle  of  defence.  The  next  is  itiat  of  Rcqul.  pear  likewise  to  posses^  grut  ni  mta^'e-';  hcf»^ 
aitioDSi  which  requires  to  be  placed  under  the  con-    they  can  be  raised  in  a  few  hours,  and  sre  ili^ 


trol  of  public  law.  The  third  is  the  fonaitioBjfi  ' 
Militia,  or  Landwehr.  This  mcdjiire,  iiu!aet«t%^ 
proved  to  he  eliicieat,  will  alwaiya  he  mmd  u 
in  momcnu  of  real  danger:  and  » is  eae  cakulud 
to  bridle  the  projects  of  ambition,  bicau.-e  it  luka 
every  state  strong  in  defence,  but  not  tbu  ciort  iUtsj 
in  a,.'g^t^^itjn. 

in  UKUiuiiiing  the  new  invcatioot  wbidi  aijbS' 
come  inbtrum(;iiu  of  muiuent  in  the  icieoceof  %ti, 
,  tlwt  of  Vetcets  imptdUul  by  iiteaia¥nll  |»aMHj*pw 
at  the  neat  iaportant  asDoog  maritime  nadsos;  «ta 
coasts,  rivers,  and  barbour<,  will  j  -abably  be  MU^ 
ed  and  defended  by  thein.  l.ic  urntic  KuckeUmaTB 
time  acquire  a  precision  of  direclion  eqoailotitt 
01  slit.ls  end  carcasses.  They  are,  in  tbcirpmea 
s.ste,  an  exoeUeot  aubelitute  for  horse  srttllm,|» 
ticttlar^  in  oarsuita,  vaiMuards,  aoU  false  sHactt  M 
the  battlaof  Leipsig,  a  SrUiah  battery  of  roeheliaa 
peliiHl  a  culumoof  fouf  ^pnWaliflM  Iff  mmlnf 

the  first  tire." 

'1 .10  pri..scnt  metliod  of  forming  diniiooi  vii 
ariiil«:i'y,  a  pruportiun  of  liglit  carshy,  sod  1^ 
inlantry,  commissariat  and  sUiF,  appfoadissisBai- 
ly  to  the  llomaa  Legion,  and  is,  in  realii/.Mi^ 
vaotogeous,  that  It  may  be  foreseen,  should  m 
great  r  mtincnta!  slate  permaneniiy  model  iti  im; 
upon  ihui  principle,  the  otiiers  will  inunedisttljrtilift 
It.  Should  the  lieavy-anned  cavalry  or  cuiriMin 
resume  the  Lance,  (he  infantry  would  smd  be  obAf^ 
as  befbee  observed,  to  be  partly  anBedmlhts> 
oular  weapon.  Field  Fortification  has  been  too  aid 
negteeted,  and  the  troops  are  not  sufficientlj  prrni' 
ed  with  implements  for  that  purpose  ;  but  u  (br* 
duence  of  uiiJhia  systems  will  bring  krg«  boditfc 
troops  together,  in  a  state  of  inferior  diKipliu  x 
veterana,  field  works  will  taeover  their  pnpa 
matioo. 

It  is  not  the  solid  immoveahle  system  of  DM 
tliat  ia  here  in  view,  but  merely  Mcfc 
as  can  be  completed  in  a  few  hours;  pifiiitJ ' 
greater  quantityof  light  imp  lenient*,  )i!.haici«ti,to^ 
saws,  pick-aius,  and  shovels,  be  luniished  the  tf«(«. 
and  the  nreportlon  cf  battalion  piooeen  be  sogwaial 
and  rendered  mere  respectable.  Kognlat  nwb 
advantages  which  the  French  army  dcrired  fr«iln 
practice  being  introduced  among  the  ariilkrj  ^'P'* 
arjiJ  [iiiners  under  hi&  orders;  each  of  whom  csffoi 
an  implement  of  this  kind  during  the  ctofte^ 
flf  MIS.  It  waa  bar  tlwir  meana  that  the  Ptl'*^'^ 
WCM  •••pcadilT  eontnicted  before  Onafci^iF* 
which  the  formidable  artillery  oftheallicsseaneflab 
ni  imprc5>'Li:i.  This  sort  ot  field  work  ijumiJC!'!* 
ably  0/  grtdt  importance  where  the  oiaieiwlsc^^ 
procured  ;  as  appeared  again  in  18H  at  TootD*},  " 
the  fruitless  atuck  whidi,  owing  to  its  appl)ct(>«<'^ 
the  Samm  ' engineers,  the  French,  under  Miij* 
nada  opoa  that  place.  The  Spanitk  Beiw*^ 
whieb  toe  same  ingenious  officer  recooiniaifc  f 


•  Of  this  fact,  the  author  waa  anured,  by  tba  late  General  Bulow,  who  auted  tint  he  rode  up  ^ooe" 
raceive  their  submission. 

t  So  oaaaed  from  their  Turkish  origin.— Redoubts  lenccd  with  trunks  of  trees  closely  plent«d«Hli>>f"' 
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fore  applicable  !a  a  defeiuire  poution.  If  a  tiogle 
aifht  interrenet  before  the  attack.  It  it  ■on>e« 
what  singular,  that  in  the  systetiT-  of  permanent  (le-* 
>f«i>«e,  it  thould  not  have  occurred  that  poaitioni, 
iotended  for  intrenched  catnpt,  might  be  pitched  ap- 
Ml  and  Qu/t  by  platitiaf,  aloag  tha  iiaae  of  the  traei, 
iwt  «f  aaob  traea  aa  wiU  tbrifo  daae  tagaibar,  a 
allaaB^  eicnple,  and  strong  preparatory  defence  might 
ka  rraed ;  which,  on  the  breaktog  out  of  a  war,  might 
MMttjr  to  oamililaJ  by  tba  ■a^*-'---*  
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WARWfCK8HI1lB»  an  flilaBd  eoim^  of  Sn^ 

land,  and  nearly  in  the  centre  of  the  km^drvm.  It 
it  bounded  on  the  western  side,  from  nortii  toso  itti, 
by  SiafTordshire,  Worcestershire,  and  Gloucester- 
shire  \  and  on  the  eastern  side  by  Leicestershire, 
Northamptonshire,  and  Oxfordshire.  Its  greatest 
length,  nrom  north  to  aotUh,  ia  aboot  (brty-auriitt 
knd  ha  breaMi  aeron  die  middle  thirty-two  anSaa. 
It  contains  902  squaro  miles,  or  577>280  stataie 
acres.  It  is  divided  into  four  hundreds,  besides  the 
city  of  Coventry,  which,  with  \[»  li'iLrtit';,  extends 
over  about  18,000  acres.  These  hundreds  are  sub- 
divided into  eighteen  povtfoM^  ibr  comeniMce  ia 
the  execution  of  the  lawa. 

By  the  census  of  18S1,  it  appeared  that  tbe  a«lB- 
ber  of  inhabited  houses  was  55,062,  occupied  by 
60,133  (bmiiles;  of  these  16,779  were  chiefly  em- 
ployed  in  agriculture ;  39)189  in  trade,  manufac- 
turer, or  handicraft;  and  4155  were  comprised  io 
nettbcr  of  those  classes.  The  whole  number  of  per- 
aoM  was  ;  of  wbooa  were  male^  and 

IMbfltfS  fiMDalea*  The  ineieaie  af  pepnlation  Im> 
Meal  the  yaaia  1811  and  IWl  i^peaia  le  be  abeol 
fOprremf. 

Although  Warwickshire  is  an  elevated  district,  it 
is  in  general  level ;  the  rivers  arc  of  languid  courge, 
and  the  undulations  of  the  surface  are  rare  and  gentle. 
It  if  geoenUly  inclosed,  and  the  fields  are  of  moderate 
totaot  Tbe  fences  are  for  the  most  part  high  Midi 
wnbrageous,  being  thkkijr  piaaled  with  feraat  ticea^ 
ae  that,  though  woods  are  rare,  the  flwe  of  llie  eom* 
try  seemr  at  a  distance,  to  be  one  continued  track 
of  woodland.  There  are  but  few  common  fields, 
and  very  little  waste  or  barren  land.    The  extent  of 

fiuturc  land  is  greater  than  in  most  parts  of  Eng- 
and.  and  is  estimated  to  be  more  than  half  ef  the 

^iMo.  The paMote land, calculated  at300iOODacitib 
may  be  saM  wlioHjr  to  be  appropriated  to  the  aue* 

tcnjni  I!  of  the  different  species  of  animak.  100,000 
Bcrci  cire  annually  mowed  for  hay,  and  the  other 
two  thirds  are  used  for  feeding.  The  agriculture  of 
the  county  is  well  conducted.  The  cultiration  of 
tomips  is  praeliNd  to  a  great  extaail,  wllli  Mech 
akfll,  and  with  very  productive  effiecu.  The  eiept 
«f  wheat,  barl^,  oats,  pease,  beana,  aad  tam^  an 


quite  aa  Imwiant  m  In  any  pordott  ef  bi^htfid. 
The  cows  are  generally  of  the  long-homed  kind,  but 
there  are  amongst  them  many  varieties.  Tuv  an< 
cient  race  of  Warwick -liin;  sliccp  has  been  i  ro  sed 
with  tbe  Leicester  breed,  and  this  mixture  bas  pro* 
duced  a  kind  adapted  te  the  land,  aad  «i|iial  to 
race  in  the  kingdom. 

The  atfeama  ef  this  ooonty  are 
with  the  exception  of  the  Avon,  are  inconsiderable  ;< 
though,  by  the  means  of  irrigation  which  they  fur> 
ni«h,  they  arc  of  great  value  to  its  rural  economy, 
Tbe  whole  of  them  run  directly  or  indirectly  to  the 
Severn.  The  Avon  alone  is  navigable  for  bargea 
ftom  Stratford  to  ita  juncUon  with  that  river  near 
Tewkesbury.  The  iamrooacie  ef  the  comity  ia 
much  facilitated  by  the  numerous  canals  that  inter*  - 
aect  and  connect  it  with  every  part  of  England ;  sup> 
ply  every  part  with  cheap  fuel;  and  serve  to  con* 
vey  its  heavy  productions  to  the  exporting  towns,  . 
London,  Liverpool,  and  Bristol.  These  canals  are 
the  Birmingham  Old  Canal,  the  Birmingham  and 
nael^,  the  Warwick  and  Birmingham,  the  Wor- 
cester and  Birmingbiaa,  the  Coventry,  the  Warwick 
and  Napton,  the  Stratford,  the  Ashby  de  la  Zoucb, 
and,  above  all,  the  Grand  Junction. 

The  minerals  and  fo&^ils  of  iJiis  cuuniy  are  coai,  M!n«nJt 
iron,  limestone,  and  freestone.     At  Leamington^'*  ^'iw- 
Prion  are  mineral  springs,  whose  celebrity  have'*^^'"^ 
made  tlmt  plaee  one  of  the  resorta  ef  ~ 
compaaf  aa  well  as  iavalida.  The 
neutral  and  sulphureous  rafts,  with  carbonate  of 

iron.  At  yL-wIi:!!!!  Hu^^i.s  ita  cfinlvbeatc  liutli,  whose 
renoivu  ^.^li  toruicil^  uiueii  greater  than  it  is  at  pre- 
sent. 

This  county  possesses  considerable  manufsctoriea  {  

of  these,  thegveataat  are  those  in  meUls  of  all  kindly iBMSi 
condaeied  upon  a  ■taaeodona  Male  at  lBinnkighaB» 
aad  the  towne  and  vlUages  m  ita  vicinhy.  The  mi- 
nute divisions  and  subdivisions  of  Itffiour,  the  vnrioijj 
mechanical  inventions,  the  discoverius  \a  i. luriijiiCry, 
and  tlie  industrious  and  ccoiiinii:cal  luibjts  of  lIh:  jno- 
ple,  hav«  rendered  this  part  of  the  country  the  prin- 
cipal reservoir  fVottwhanee  the  world  is  supplied  with 
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WaMrtck.  The  city  of  Coventry  hm  long  iMcn  celebrtied  for  its 
manufacturei  of  ribbone,  and  otb«r  good*  of  tilk, 

\v  I  ,  ,i>,!.  which  now  give  occupation,  in  that  place  anil  its  vici- 
•,^>»  ,<'^>  nky,  to  more  than  1 5,000  pi-rtonf .  There  are  also  at 
Coventry  large  undertakings  for  makinp  watches ;  a 
trade  that  haa  of  late  been  much  extended.  MilJa 
for  spinning  cotton  and  wool  have  been  erected  at 
Wtrwicl^  Mi4  to  them  is  Mtributad  a  grant  inorcMe^ 
«bMi  bu  lately  taken  ,  place  in  the  pomdalioa  of 
that  town.  At  Tamworth,  very  large  worts  are  con- 
etruc'.ed  for  printing  calico«t.  At  Alcester,  several 
hundred  persons  arc  employed  in  tnnking  needle*. 
In  several  parts  of  the  county  much  linen  yarn  ii 

Tb«  BMt  Knarkable  th^MU  in  dw  coimtar  ate 
^AiHwOTtb  Castle,  now  In  a  dilapidated  state;  Max* 

stoke  Castle,  a  most  extensivr  pile  ;  Cnn-h  AMi-"y, 
a  Cistertian  Convent ;  the  ncliool-UuuM:  at  Uugby  ; 
and  the  houia  at  8tcallord  »  wbidi  Sfaabaqptara 
was  bom. 

Tike  titles  derived  froib  this  I  iiUlllj  Bl»j  i  BtlTa  of 

GofaMrj  Md  Warwick^  ani  Bai«B  Afdea.  Two 
laambasi  aiw  ntoraed  to  Parliaiiieac  fbr  the  county, 

and  two  each  for  Coventry  aiiJ  Warwick.  Two  are 
also  returned  for  Tamwordi,  a  part  only  of  which 
korough  is  u>  this  couoly. 

The  largest  places  and  their  population  are  as 
follows: — Birmingham,  106,722;  Coventry, 29,380; 
Warwick,  SSSft  M«Mat4Hi»  66lO{  Sutton  CqM* 
%M,9*e$i  AtlierttaiH^S484i  and Stiatfbrd, 80^ 

The  most  remarkable,  among  a  great  number  of 
noblemen  and  gentlemen's  seats,  arc  Warwick  Cas- 
tle, Earl  of  Warwick;  Hagley  ilal,  Mart^uis  of 
Hertford;  Walton  Hall,  Sir  C.  Mordaunt;  Comp* 
ton  Vemey,  Lord  Willoughby;  Guys  Cliff,  B~  Greaf 
head;  Great  Packington,  Lord  Aylesford:  Cotnp- 
ton  Wyngate^  Marquis  of  Northampton;  A«tl«j 
Castle  ;  Newdigate ;  Hewill  Grange,  Earl  «f  Fly- 
mouth  •  and  Merevde,  D.  S.  Dugrdale. 

Sl  c  Dugdale's  Aniiijuities  of  ll'aru:idcthire ;  Mar- 
siiall  8  Hurtd  Econotnu ;  Hulion's  Hittory  of  Bir- 
mingham !  Bnutiei  of  England  and  WaU*.  (w.  w.) 

WATEKFOED,  a  mantime  county  in  the  pro. 
BsHBdaiiat.  mm  9f  MwHler  in  Irdaod,  bounded  by  the  river 
Suir,  which  separates  it  from  Kilkenny  and  Tipper* 
ary,  on  the  north ;  by  the  harbour  of  it*  own  name, 
ftn  Lirm  of  the  sea  running  up  between  ih'i.  county 
and  Wexford,  on  the  east;  by  the  sea  on  the  south ; 
and  by  the  county  of  Cork  on  the  west,  the  river 
Blaekwater  het«  flowmg  ak»g  part  of  iia  booodair* 
Bsuat.  It  ii  afeont  «1  miles  in  lengtb,  and  «9  in  btaadth, 
and  contains  710  Eoaliah  sfnan  noilei,  or  454,400 
^glish  aores,  divided  into  toe  lUwrties  of  the  city 
of  Waterford,  and  7  baronies,  and  including  7t  pa- 
rishes belonging  to  the  Sees  of  Waterford  and  Lis- 
more. 

Surfxe.  Very  little  of  this  district  is  level,  the  far  greater 
part  bang  hilly,  and  much  of  it  mountainous.  It 
w  only  on  the  aoulli  and  east  that  it  is  ridi  Mid 
productive ;  on  the  vest  and  north,  whkh  are  eectt- 
pied  by  the  high  grounds,  the  proportion  cf  ft nili 
land  it  inconsiderable.  Yet  the  wooded  banJi»  of 
tlic  Suir  and  the  Blackwater,  and  of  the  streams  that 
join  tbem»  present  many  delightful  and  romantic 
viewf,  ^fMWkd  by  aaaent  casiles  and  the  modern 

KiOTL     Man  of  tbe  propriatiNb  Tfaa  Sm,  wbich  baa  iia 


source  in  Tippotrf >  OH  Um  north,  after  Mtaring  lUa  WswU 
county,  flowe  alnbat  dneoMt,  tin  it  joine  tiM  Barvow^^^^ 

and  the  Nore,  beyond  the  city  of  Waterford,  and 
then,  taking  a  southern  direction,  the»e  united 
streams  enter  tin  sen  ut  the  harbour  of  Waterford; 
forming  an  estuary  nine  Irish  miles  long  an«i  two 
broad.  At  the  city  of  Waterford,  the  Suir  is  about 
n  mil*  broad,  with  a  dratfa  anfficiant  Aw  taMaia  «£ 
eoosideraMe  burden.  The  IBnckwaaw  liaaa  on  tbn 
confines  ofKerrv  nr.d,  after  trareriing  the  county  of 
Cork,  comes  into  Waterford  a  little  to  the  cast  of 
Fermoy.  At  Cappoquin,  beyond  Lisraore,  ^here  it 
suddenly  bends  to  the  south,  it  becomes  oavi^Ue 
for  smoU  vessels,  and  pursuing  iu  course  soutbmrds, 
ftUaintothn  aanaftYoagkaUB^.  Tba  diaainoC 
tUi  and  the  odier  diilriete  en  thoeamb  eoast  of  Im> 
Innt!  is  exceedingly  mild.  Frost  iind  snow  are  never 
of  any  duradon,  and  csltlc  continue  to  graze  all  the 
year  rom'.:'.. 

In  this  county  there  are  soine  very  large  estates, Emm 
of  which  the  most  caieaalaB  briai^  to  iheDalwaf 
DevoBibire.  Laasas  are  oooHneolT  Cte  twenty  ona 
year* and  a  Ufe;  and  on  thebenl(Bortberiven,«h«rw 

the  land  is  most  valuable,  farms  are  small.  Accord*  9vm 
ing  to  Mr  Wakefield's  information,  "  in  this  county, 
when  the  eldest  dauglncr  of  ii  rurmermarries.  ihef*> 
ther,  instead  of  giving  her  a  portion,  divides  his  farm 
between  himself  and  son-in>law ;  the  nckt  dnngbter 
gats  ono>balf  of  the  reasainder,  and  thia  diviiian  and 
aubdiviiion  eontinHce  aa  loDf  aa  tiNM  asa  daiwhleia 
to  be  disposed  of.  In  ngasd  to  tbo  male  children, 
they  are  turned  out  fatto  the  worid,  and  left  to  shift 
for  themselves  the  best  way  iIk  y  can."  (W^akefield, 
Vol.  1.  p.  280.)  Mountain  land  included,  the  rent 
in  1808  was  coflnputed  to  be  about  a  guinea  and  a  half 
the  Irish  acre,  and  this  is  chiefly  anU  irom  the  pro- 
dnee  of  the  dairy,  wbich  is  oanMOtcd  on  a  greater  oaa. 
or  smaller  scale  over  aH  the  county,  and  froan  the 
pigs,  which  are  partly  ied  upon  iu  offab.  Some 
of  the  dairy  farmers,  mo-^t  of  wliom  arc  in  ea^y  cir- 
cumstances, at  that  txutj  pkiiii  L.  iUOO  M-y  ear  ol  rent; 
and  a  great  deal  of  buuer  is  made  even  among  the 
mountutts,  where  smaM  cowi^  suited  to  the  nature  of 
the  pastures,  form  the  priaclpalitock.  In  the  neigh- 
bourhood (^W^ataclMl^tmni  vtra  let  teL.1 6, 
and  even  L.SO  fiv  dia  aeaoon.  Thar*  are  very  fiew 
sheep,  and  those  of  a  bad  description ;  and  compara- 
tively but  a  small  portion  is  in  tillage.  Where  lime 
is  used  as  a  manure,  it  must  be  brought  from  a  dis- 
tance, as  there  is  no  Uaaestone  to  the  east  of  the 
Blackwater,  «mI  it  COSta  upwards  of  L.  5  for  an  acrew 
Orchards  are  mnnerai*  m  Ibn  banks  of  this  rivor, 
and  extensive  plaotatiooa  of  thnber  trees  have  been 
forsned  in  various  parts.  Furze  is  so  much  used  a^s 
fuel,  that  whole  fields  are  kept  under  this  tUiuh  tot 
the  purpose. 

The  towns  are  Waterford,  Dungarvoo,  TaUi^lii,T«im 
and  Uaaiore,  all  except  the  first,  pMoet  of  no  great 
bapoittDce.  Waterford,  rituaiad  on  the  south  bank 
of  the  8«r,  near  the  hailMNir  which  bears  iu  naoae. 
and  having  an  inland  water  communication  north- 
wards by  the  Barrow  aiid  Xorc,  and  westward  to 
Clonmcll  by  the  Suir,  has  a  population  of 38.787,  and 
carries  on  a  considerable  trade  with  the  interior  aad 
with  JBaigtand,  and  other  countries ;  and  within  thaaa 
fgw  yeais,  it  employed  70  v«aada  ia  (ha  NcwfiMad* 
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yftnaiotil  limd  trade.    Pjclet  boau  are  csiabliihed  between 

 I       this  port  ami  MiJiurd-haven.    It  ha«  a  noble  tjuay  a 

mile  long,  With  a  woodoo  bridge  acro«a  the  Suir, 
which  aflordi  aa  eaiy  commuaicatioo  with  the  coun* 
lin.af  W«Kfiv«L-aiML  Kiikaiuiigr>  Uogtibnn  ao  imp 
IpertMBt  •  bnuidi  of  timdi^  that  ik*  Donbcr  l»rd<ight 
to  this  town  in  1809  was  estimated  to  be  worth 
nho^n  L.  1,000,000  Sterling.    They  are  cut  up  for 
b.icon  ;ivnl  Ijuciis,  which  arc  t.aited  Liiid  gent  to  Lon- 
tlon,  wiiere  they  are  cured  bj  fires  loade  from  diifer- 
•M  kinds  of  wood,  which  commiiliole  a  corre- 
ilvMM  9t  tovQOb  TItt  ptllldp*!  maau- 
•  glaw  nd  Mlk«  with  ttMa*  eouon,  and 
wooUens,  in  other  parts  of  the  county.  Beef, 
f>ork,  butler,  grain,  and  linen,  are  the  principal  ex- 
ports :  of  agricultural  produce  alone,  the  export  lias 
been  estimated  at  L.  9,000,000  Sterling  yearly.  By 
newt*  of  the  Suir,  a  great  part  of  the  goods  imported 
im  Y^iMfffonl  harboar  ara  earned  forward  to  CloniseH 
ftr*aNpplf«rilM«tatiar  of  Inland.  Part  oTlha 
pfavisioo  trad*  is  also  carried  oo  at  Yough^,  situat- 
ed at  the  mouth  of  the  Blackwater ;  the  cdiintry 
around  i(  furnishing  abundance  of  pork  and  grain, 
tMtt  it  is  not  so  considerable  as  formerly.  Duugarvuo, 
oo  the  bay  of  that  name,  is  a  fisbiog  town,  and  this 
■tooih  aad  tiM  viUagrvf  Tnmtn,  a  Hew  miles  south 
MB  WaMtei,  iMtieulBily  tiM  kater,  are  noted  for 
being  tba  inliwtM  9t  ibm  gmoxj  dunng  lb*  batbiag 
season. 

^         Ttie  <  iiiinty,  and  the  city  of  Waierford,  which  is  a 
"  county  within  itself,  with  the  boroughs  of  Liunore, 
Tallagh,  and  Duagarvon,  returned  ten  members  to 
lha  Irish  Railiamaatj  the  nnmbar afila  T^iannutivea 
kmtwt^t  t«*f<nrtbecoaaty,flMfMrdM«ity,and 
one  for  the  borough  of  Dungarvoo.   In  1791,  th^ 
opulaiiMi.  population  wiH  computed  to  be  1 10,000,  and  by  the 
census  nt  I8^i,  it  was;  found  to  Lu'  \ -7,679-  The 
Protestariu,  according  to  Mr  Wakctit^td,  bear  a  rery 
•mall  proportion  to  the  Catholics  over  the  county ; 
Mid  «*an  la  tba  ciqr  of  Walarford,  where  the  dispro- 
paMiM  ia  not  aa-gfvat  aa  la  the  country,  the  latter 
are  increasing  ia  a  greater  proportion  than  the  focoMT* 
Most  of  the  landwt  and  persona)  property  it  fa  tlie 
hands  of  the  Catholics.    The  ctli-hnitcil  piiiloKuplier 
Boyle  was  bom  in  ilie  Cantie  of  Luaioitj,  anii  ulio 
Gongreve,  the  draoMtio  writer,  whose  fatlier  was 
It  la  the  Beyla  fiani^i  the  maternal  ancestors  of 
Poke  of  DevoasMra* 
See  the  works  of  Yauag^  BaMteW  Nessanbaa, 
and  Wakefield,  quoted  under  dw  otbar  Iridi  coon* 
ttasi  Corwen's  Vb^rrrations  oh  t/t«  State  of  Ireland 
(1818),  aad  the  Siattttu^rJ  Acconntt  of  Ireland,  (a.) 

WATSON  (RiCHAnD,  Bishop  ov  Lasdaff), 
eddirated  as  aa  able  Ttaeologian,  and  a  Professor  of 
fjhMdMry,  was  bom  m  August  1737,  at  iUvenbaBt 
near  Kendal,  in  Wettaoriaiid.  Hit  ancaHOfl  bad 
been  fanners  of  their  own  aMata*  ftr  aawid  gaoan- 
tions;  and  his  fatl  t  r  fmil  for  forty  years  been  mas- 
ter of  the  free  sclnnjl  at  He»ersham,  but  was  be- 
come Infirm,  and  had  resigned  it  a  little  before  his 
Wrtb.  He  was,  however,  educated  at  this  school, 
iod  eoBtmued  there  till  1754,  when  he  was  sent  as 
a  sixer  to  Trinity  College,  Cambridge.  Ha  appUad 
without  btermmion  to  his  studies,  and  in  1757  ha 
obtained  a  sd  olarship,  with  particr.br  expressions 
•f  Sfpfobatton  Irom  Dr  3iBitb|  who  was  \i19a  nun- 
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tcr.    He  hod  made  it  a  coniUiit  practice  in  his  ma> 
thematical  pursuits,  to  think  over  the  demonstrstioo ^ 
of  every  proposition  that  he  studied,  in  his  solitary 
walks :  a  habit  whidt  onN  Mftahdy  have  been  ?ery 
ttwduciva  ta  tba  iapvovaiaent  of  geooietcical  takatp 
tboagb  it  eoald  searcaly  be  adopted  widumt  great 
la'joL^r  by  those  who  follow  tiic  algebraical  mode  of 
ar.iily^ij  in  all  tiieir  investigations.    After  this  period 
he  passed  many  hours  daily,  for  u  considerable  por- 
tion of  his  life,  in  the  occupation  of  instructing 
others,  without  much  enlarging  the  scale  of  his  ovM 
iafonnattoo,  though  oartainljr  not  without  addiM  la' 
the  saCdltj  and  pracMon  of  bis  knowledge  of  tba 
most  important  elementary  truths  of  science  ;  and 
when  he  graduated  in  17^9,  he  wa«  classed  u  tlte 
second  wrangler,  which  lie  sterns  to  have  considered, 
not  without  reason,  a«  the  place  of  lioaour  for  iba 
jrear,  the  lanior  wraogio',  who  was  a  Johniaa,  [ 
mg,  as  it  was  generally  beiiavad*  baaa  aaftirif  ], 
Amd  to  him.   In  October  l760»  ha  baaana  a.ftl< 
low  of  Trinity,  and  in  November,  auistant  tutor  of 
the  college.   Having  taken  his  degree  of  M.  A.  in 
1763,  he  was  soon  afterwards  made  moderator  of  tba 
sdiolastic  exercise  of  the  universitj,  an  arduona 
and  honourable  office^  which  ha  alaa  Bllad  hi  aatanl 
subsequent  yean. 

In  n&\t,  he  undertook  a  journey  to  Paris,  tboagb 
without  being  able  to  speak  the  ianguase,  in  order 
to  take  charge  of  his  young  firfand  and  pupil,  Mr 
Luther,  who  returned  to  England  with  him  soon  at 
ter.  He  was  elected  in  the  same  y«ar  Professor  oC 
Chemistry,  though  he  had  never  devoted  any  portion 
of  bis  attentiw  to  tbatscieooa ;  but  ha  soan  rmdarad 
himself  sufficiently  mailer  of  that  waa  iban  kaoim 
of  the  sdance,  to  give  a  very  popakr  eamaa  of  lee* 
tares  on  the  snbject  about  a  year  after  his  election,' 
with  the  assistance  of  an  ncer.itor  wliom  lnj  Imi 
brought  from  Paris,  and  lo  < muc  ihe  auiiior  ot  a 
aeries  of  essays,  which  servr  J  f  r  many  years  as  the 
most  agreeable  introduction  to  the  elemanUlj  doo* 
trines  and  the  ordinatypMMBeMiaof  chaaditiy..  Bo 

taiions,  a  satary  oFL.  100  a  yt&t^it  hfiatd^ and  tot 

all  future  [irorrs.' ors  :  lie  nfso  some  attention  to 
theoreticat  and  ]Ma.:t:ciil  iiiiLUomy,  as  fuiving  sonM 
relation  to  the  ^eiLiu  i;  ul  <  bemistry.  In  1707,  ha 
became  one  of  the  principal  tutoss  of  Trinity  Cot* 
lege;  in  1769,  he  was  elected aMIaw  of  the  Royal 
9oGiatj«aDdioOctobaf  1771|be  tMnpaflladljr  ohtiiBs 
ad  the  napartanl  and  hcratlva  apponrtoent  wRegloa 

Professor  of  Divinity,  upnn  the  (ireniitiirc  (ipath  nt  Or 
Rutherford,  and  in  timi  i.:jf,at:ii.j,'  he  lu  lii  tht-  rcvtsiry 
of  Somersham  in  Huntingdonshire.  He  had  hvca 
little  accustomed  io  4he  study  of  the  divinity  of  the 
aohools,  or  even  of'  the  fathers ;  but  bis  eloquence 
and  ingeooity  su]^lied  the  *aniof  tbaolcigiaal  lawn^ 
ing,  though  he  gave  some  oflbiee  to  Ms  laara  oithov 
dox  colleagues,  by  cDnfiniriT  liis  nrguracnts  more 
strictly  to  the  text  of  tiie  scri;i;urr  clian  they  thought 
pt'rfKLily  ui/iitoti:nr.  wuli  i!ie  dutv  ef  a  champion  of 
the  (Jhurch  ot  England,  which  they  considered  to 
be  the  desrcription  of  a  prof^sor  of  dtrfaii^  ia  aa 
liah  uoifoii^.  Ha  aitcaetad*  baweicr,  aa  hag 


rrr, 


la  adicfaMad  ia  parson, 

the  cxercisBS  in  fhr  srhools  nt  ^rluch  be 

juul  ftttaodjcd  tiis  cbeoucai  leautas, . 
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He  married,  in  Deconilior  V 


AIlss  'l;^"I50n,  of 


DAJIam  Tower  in  WMtmoTland ;  their  union  cantt- 
oufld  nninterrupted  for  more  than  fortj  ye«ra.  la 
1774  ht  obtaiMd  ftpmlMml  io  txcfauif* ftr 

«  nsMiy  In  WdH,  wMeb  dn  Date  «r  GiifkoB  iMi 

noound  for  him :  and  be  beccme  Ar^dMOoa  of 

£ly  in  January  1780 ;  in  the  aame  vetr  Bbbofi  Keene 
prc»ented  him  with  the  rectory  c  f  N'or^.hwold  in  Nor- 
folk; and,  io  ll&i,  tiia  pupil,  the  Uuke  of  Ilutiaiid« 

KMm  the  rectorj  of  Knaptoft  in  Leiceatershire  > 
■Me  intereat  obtained  hina  alao  from  Lord  Shek 
tefM  Ibe  Biabopriek  of  liCadaff.  Here  hia  epiaco- 
pal  preferment  reated :  be  generally  joined  the  poli> 
tics  of  the  OppoutiMt,  and  eapecially  on  tbequestiea 
of  the  unlimited  regency :  but  be  waa  too  iade> 
poadeut  io  hi«  aentimenta  to  become  a  very  ua^bl 
■aember  of  any  adminiatration ;  and  he  retired,  before 
the  end  of  the  jaar  1789,  without  booka,  and  with 
aomewhat  HWit  ef  diagaat  than  he  ooght  in  jaatice  to 
bare  felt^  to  an  cittta  irhicbht  iui4  baaghtt  «t  €■!• 
garth,  on  the  banka  of  Wiaanderneiv,  and  oeeapM 
bimet -f^  er;iii  !v,  ht  sirir?  the  education  of  Iiis  family, 
in  BL'ricuUural  improvementi",  especially  in  planting, 
for  u  Juch  he  receiTcd  a  medal  from  the  Sot  :ety  of 
ArU  in  XliQ.  Hia  pupil  Mr  Luther, of  Ongar  iu  £a> 
aex,  had  died  in  1786,  and  left  him  an  estate,  wbidi 
1M>  aftarwifda  nid  iSM  toBiaUuM  aMwv  than  L.flOy(l^ 

■  He eonauiered  at o»e  ef  tbeDeec  praetieal  teiidli 
af  hia  chemical  studie*  the  n-ig'^'r^  rinn  w!iirh  he  made 
to  the  Duke  of  Ilichtn  on  J,  tiicn  Masur  oC  the  Ord- 
nance, re^pooiii  L'  vhe  preparation  of  charcoal  for 
gunpowder,  by  burning  the  wood  io  doae  vanal^ 
wbiob,  k  MflMi^  vnj  mlaiMlj  iapnwei  iheqwii^ 
•TdieBewdeik 

He  bad  (be  nberallty  to  eeefer,  In  1804,  •  amtH 

living,  at  a  reward  for  litprflrv  mnrit  only,  on  Mr 
Davies,  the  auihar  of  ilit;  Cciac  JUsvarchcs.  The  uc-xt 
year,  he  applied  with  fiucce«*  to  the  Dulce  of  York 
for  the  promotioo  of  bia  too,  who  bad  then  the  rank 
of  a  Major,  and  hia  Royiri  |j%liDaa  apeedily  com* 
ptted  witL  hk  aelieilMioa,  ■«  •  pnaonal  toowr  oni^, 
viilioiit  wridng  far  aaj  MioiitOTial  infloeaca. 

Hia  health  had  been  aerioasly  impaired  by  an  Ht. 
nets  which  attacked  hi«  in  1781,  and  which  his 
frieu  l^  Qttrifi  jtc-J,  though  perhaps  without  Bufiicicnt 
reason,  to  excessive  study  :  in  October  l&O^,  be  had 
a  al^ht  paralytic  affection,  and  another  in  1811  ;  but 
il  WW  in  1S13»  that  hia  kat  iUoeaa  night  be  aeid  la 
bagin,  aai  he  wak  gradoaUy  til)  IIm  4tll  ef  Jolr 
1816.  The  elder  of  hia  two  sona  was  in  the  army, 
the  younger  in  the  charefa  :  be  left  alao  seTcnl 
daugtiters.  Hia  writings  are  as  miscelianeauaaallMqr 
are  numerova ;  but  none  of  them  are  bulky. 

1.  /aalitufioHKM  Ckemicarum  pars 
8.    Canbr.  1768.   H^.  £t$.  ViA.  V. 

■  S.  Experimet^  mi  (NemafMat  ea  fit  SebOmi 
of  8alU.  Phil.  Tram*.  I77a  P.  885.  Ess.  V. 
Especially  on  the  specific  gravities  of  salu  and 
their  aoltUiona.  8.  Remarks  on  the  Fleets  ^ 
CM  w  February  1771-  Phil.  Trans.  1771.  P. 
«1S.  £m.  V.  With  some  experinenu  on  congela- 
tion.  4.  Etptrimtal  vM  o  SFaeraiesislsr  ktvh^  its 
iuth  Waobaerf.  FtO,  2Vmh;  177S* 

V.  Raised  l<f.  «.  Chemieat  Sigmimtmis  and  Ok 
^ervatmu  oa  Zaaif  Ore.  PUt,  JVaaa.  1778.  P. 
ada.  £m.V.   ■•-•rr  --  "\r  ""(jp'V  Vr^'t 
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at  nmimgtk^  rm  Ihmt.  ITM.  P.m.. 

V. 

7.  Euay  ea  tit  SMeOt  ^  rlwafili'f,  < 

flaasraf.  

«. 

17619. 

9.  Xaltera  to  the  Menbert  of  the  Hmue  qf  Cemmout 
by  a  Christutu  JVr.iy^  ill'i. 

10,  11.  2^0  iiermont.     4.    Cambr.  1776. 
the  Revolution,  and  on  the  King's  Acceesian. 

IS.  A  Brief  Slate  ^  the  PriaemUt  qf  Cknmk 
AtiUmrity,  177S.   Rcjuinted  in        m  •  Jaaga  : 
18.  AFaM  Sermaih  Fab.  1780. 

14.  A  Serwtm  aMntmd  I9  tht  Clergy  tf  Fiy^ 
1780.    Recommending  Oriental  Literature. 

15.  Apology  far  Chrittianili/,  in  a  Set  us  oj  Lettere 
addressed  to  Edxaard  Gihbon,  Eiq.  18.  1776.  OAca 
reprinted,  and  considered  as  very  satisfactory,  thoogh 
the  author  oonfesses,  with  laore  of  the  courtier  than 

and  importaiii'r  r) f  the  work  it  attempts  to  opjuvbr." 

16.  t'/,f7Ti!LYi/  /vtiayr,  5  V.  12.  1781-7-  Addrch*ed 
to  his  pu[ii:  llu;  Di;ke  of  Kijtlaini.  '!  lit:  work  was 
intended  tor  geaenJ  information,  and  t>eetiiiic  atm 
tremely  popefir.at  a  first  introduction.  The  fim 
.valiaae  taMw  la  lali^,  lalpliat^  »iirinl»  aad  gaa* 
aowder ;  the'  second  to  oOBnaon  adr,  ^HstMatia^, 
limc',  rlnv,  B.vii\  pit  coal  ;  ihc  iliird  to  bitumens,  cbsr> 
coai,  cvapoiiitwii,  lead,  and  kid  acu&  ,  auti  tlic  fcninh 
to  sine,  gum,  metal,  tin,  copper,  iron,  and  storn  >  ; 
the  fifth  ia  a  rvpubiicatiea  of  the  author's  e.irlicr  cbo 
mical  tracts.  After  tfaeoonpletioa  of  these  volumes, 
be  bad  the  jaaolaaiai  la  bam  all  bm  chMMcal 
papers. 

17.  A  Leller  to  Archbishop  Comtnallis  on  iht 
Church  Revenun,  I7S2.  A  plan  for  equalising  the 
bishoprics. 

18.  >f  Sermon  preached  the  SOlh  Jan.  before  the 
Lords.   4.  1784. 

10.  rtiihKwa  ArtideotftrtJm  Diatm  ^  f  nui^, 
.  «a  neofagwaf  TVatfs.  «tr.  ^  I98«>  rallectij 

from  various  nuthnrs,  riot  cxcludiBf  WBV  Vaifca  if 

disscDtero.  trom  lljc  cliurcb.  • 

21.  A  Scniiun  or,  ilic  fVudom  and  Goednese  q/" 
God,  in.  having  mcide  Jiich  and  Pmr,  I78fi»  1788^ 
Adapted  to  aUay  the  diaconteNto  vUch 
pccvalciit  Rmoag  the  lower  1 ' 

S&  8lenM0Ma  mm!  IVarit. 

publication? 

23,  An  Atidmi  ia  Youn^  I'erson*  t^fter  Conjirnus- 

.  S4.  VoHsideratiims  on  (he  ExpeeUea^  qf  Ji€rising 
tie  Ltlurgy,   %.   1790.  AiMwymoua. 

So.  A  Semm  /rmdkad /te  tie  rriiiBiiarti  Dm. 
peasary  im  1788^  tNTl  aa  Afpemdim.  179ft> 

26.  A  Charge  to  the  Clergy  of  hie  Dioeeu.  4.  179^ 

27.  Tmo  Sermons  end  a  Charge.  4.  1796.  The 
first  sermon  is  entitled  .Jf/ii/:  Rc/u'cdf  ihaiBMB^ 
The  Christian  Religion  no  intpotiure. 

S8.  Apaiogyter  the  BihU^  in  a  series  of  Letter* 
addreued  toYimim  Fmm*   18*  Aa  abl* 

]n»d  jddideus  aaetaer  ta  the       iiytilili  work  of  a 
nischievout  incendiary :  it  seems  to  b»Tc  hvm  ' 
gttlaiijr  sucMsaful  in  producing  clear  and  rapid  1 
'  II  .th-ta  — t  im— ri  »  iba 


8.   1788.  ChMy 
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Ilia  ade  of  tb«  ImoI^ 

jreprfatKHl  gratuitouiljr. 

29.  An  Adrtrest  to  the  Peopie  of  Great  Britain.  8. 

Eiitorr in^'  the  necessity  of  •ubminioD  to  the 
exigencies  ot  the  times.  It  went  through  fourteen 
«dlueM,  beiudet  teTeral  piradea;  and  it  wai  reprint- 
ed ia  Itelud  bj  aider  af  Lotd  Caadas,  iImo  Laid 
LteaieiNttt.  Mr  WaMald  anawervd  h  Mmaailwt 
intempcrately,  and  the  Bishop  attempted  ineffectually, 
•ot  of  respect  for  his  classical  acquiremculs,  to 
iightea  the  puniibnicnt  which  was  allotted  to  him. 

30.  Charge  to  tk*  Ctergg  of  Landaj:  31.  Second 
Charge,  On  umilar  tiilnect*. 

32.  A  drngt  rdmimg  to  liwImiiHirif  S^ftm, 

1802. 

:;3  A  Sermon  frer.rhed  at  the  Londom  itotfk»k 
1802.    Against  the  pnnciplea  of  Paine. 

54.  Thoughit  on  the  intinded  Invashm.  8. 
'   «.  Ihtoamw  -of  <  Smmk  w^aM  to  Aaa»Aam 
idktttii  ltO«,  b  fiwaar  af  CathaUe  BiaaaB^a 

tion. 

So.  tkrrrion  preached  htJoTt  the  Society  for  the 
•Buppreuicii  o  )'  I  n:,:,  I  KOI- 

.  ai.  A  Charge  to  the  Ckrgu,  IS05.  «8.  Another 
Gmrgt,  on  the  Cafhoiie  Qfuttum,  iWt. 

S.   laot.  ScpHfMcd. 

40.  A  Scco'l!  D'-fnicr  rf  Rn-rr.lcd  JicJigioH,  IStyj. 
In  two  ncriiiOMS,  pi-uached  ill  Llie  Chaptil  Royal. 

41.  yl  Viijicr  o:i  I'ianlsiic  tusd  on  Wcuie  Land. 
Cotnmuuicattons  to  the  Board  of  Agriculture,  V^ul. 
VII.   4.    1808.   45.   He  had  also  written  some 


beea  aaid  that  tw  pabKM  m 
tnchesur  Mmmnt  but  llMy iai 


4S.  MiaetUaneout  Tract*.  S  v.  8.  1815.  Rc- 
Ugiooa,  p<rfitica)i' and  agricultural.  *' His  discourtc 
on  the  first  and  second  Adam,  and  the  nature  uf 
daath  at  affected  by  each,  is  alaooafc  gaegoaHad  io 

arigiDality  of  thought,  and  v^aor  af   ' — * 

■  Quart erfy  Rtvieu. 

(44).    It  haa 
papers  Jtl  t  he  Manche$Ur 
appear  in  tlte  ladicea. 

45.  AH*cdot4tqf  hi$  Lifts  rettied  in  1814,  and 
aaWiahcd  by  bU  aoa  Richard  Watrao,  LLn  B.  Pr». 
bHdary  af  f4aadaff  and  WeUa.  4.  Lond.  181?. 
QitarteHtf  Bemm,  XVIII.  P.  829.  Taaaiad  wkli 
great  ability,  but  with  too  ranch  leverity.  Hia  chief 
miitske,  Indci'ii,  t-t:t:iri:^  to  have  bi-L'ii,  iliat  he  ex- 
pected hi*  literary  merits  aloce  to  secure  him  {jolitical 
■dfaaaaaaoit  further  than  this,  there  is  nothing  dis. 

PIbg,  to  a  caadid  vmAm,  Jb  iIm  ■aairiiy.with  vhiab 
displays  the  uaimlainaina  of  hia  own  letiii.  The 
^praises  of  the  reviewer  himself  arc  at  le&st  as  ener- 
getic as  those  of  the  friends  whose  language  he  hai 
Occasionally  coined  ;  his  censures  are  not  less  ira> 
ptessive ;  but  for  an  author's  censure  of  him>iel(  it 
would  be  idle  to  look  in  a  work  of  autobiography.  ■ 
Tkaufli  aoBiaa)iat  laaawwd,  Dr  Waiseo  ie  aaii  la 
haralieen  rmnvUHa  for  Aa  aimf>Ucity  ofUa  laaa- 
uere  and  tlie  tquallty  of  his  temper.  With  respect 
to  his  condact  in  the  school  of  dirinity,  the  Ucviewer 
confesses  that  "  he  ascended  the  chair  with  many 
HmtrffrntiiTBi  fbr  hft  dHBniU  and  dtrt  rngitfifth 
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ktor  of  the  philosophical  schools,  bad  rendarad  Ml 
fitcdty  of  speaking  I^'n  perfeetiy  easy?  by  gfMfc^ 
assiduity  the  rices  of  his  early  education  had  been  so 
far  corrected,  that  a  false  quantity  was  ne»er  heard 

to  escape  him;  ail  tlie  tricks  ami  shifts  oCschonl  lo- 
gic were  familiar  to  his  mind ;  in  addition  to  wUcI^ 
bis  acuteneM  and  ingenuity  were  admirabla,  Hta 
yieatio  awd  aotaaiaiidflig  tgaw»  MHawManwiai 
■anea»  fcb  ^**P  ao^arons  vafeoi  llie  uailiwhiiimt 
tenor  of  his  sentences,  which,  thnurrh  far  fr«B  dip 
liicul,  vere  never  either  barbaruuts  or  soloeeisUe,  and 
aijovr  ull,  the  boldness  and  originality  of  his  seotl* 
raents  seldom  left  the  ooder  graduates'  places  onoc* 
copied  in  the  thaotogloal  adMol.  It  was  sport  M 
aaabev  dia  grave  rrefttoee  woold  glide  over  tha 
auiflaia  af  the  subject  #Mi°  evary  appearance  of  pro« 
fandit}',  or  wheii  |Hriricd,  as  his  opponent  hoitrd,  into 
a  corner,  would  wind  himself  out  with  all  the  lubri' 
city  of  an  eel.  Still  he  had  a  large  miad ;  he  endur^ 
cd,  he  enoouraged,  A«  deUgkted  im  (he  oppotiHoit 
able  men  ;  kt  never Jiimektd  from  Me  itroktt  tfiknt 
h4o  had  mart  mfanmdion  tkan  kim$elf,  secore  hi  tba 
ooBsdoQsness  of  bis  own  ability  to  enceunter  harrf 
y-Ttj;  by  invention.  The  same  tolerance  oT  contj-aclir- 
tion,  the  same  dexterity  in  parrying  attaclu,  bo 
brought  with  him  into  private  conversation,  which 
landerad  him,  when  the  ponon  of  paHtlas  HA  mutt 
tiftnte  on  his  constitulioR,  a  anal  agiaariilti  and 
amusing  ddmter.  In  these  happier  hours,  and  they 
wen  not  few,  he  would  even  smile  at  the  pnn  p  and 
magnificence  of  his  own  manner,  ai  d  n  lax  jnto  ali 
the  playfuineu  and  pleasantry  whidi  are  aliaoet  in* 
separable  from  fmigtmttf 

Our  arilie  aMiaw,  haawyei,  to 
the  limits  af  caaoaaf  aad  af  diarity,  wbanhat 
that  "he  wa?  govrmrtl  thronphlif'e  by  the  two  Ic 
inp  principles   of  lnu■rl>^t  [inil  arnijition,  both  of 
which  were  thtturted,   iii  (us  po.ltlcnl  c.imllict,  by  a 

temper  so  wayward,  and  a  presumption  to  overween* 
tajb  that  the  disapooiotment  produced  by  their  eoi- 
Mm  anhiilafadliia  mind,  and  exasperated  hta  tat* 
tar  dKf§  t»  a  very  high  d^ree  of  malrgnity.  Ao* 
COinplifhL'fl  .16  l.e  w,i(i  in  academicEiI  learnint,^  he  had 
CO  lugeiiuoui  or  disintarasted  love  ot  kaowiedga:  ha 
read  only  that  he  might  taaab,  and  ha  f 
liuu  he  might  rise." 

<•  When  he  felt  himself  neglected,  I 
pefasssdiy  ahwdaaad  att  atady,  beaaoaa^  aays  ha; 
**  eageraeia  in  die  portaH  of  knowledge  was  a  part 

of  my  temper  til!,"  nnd  only  ti'I,  "  tlic  ucqiilsitiori  iDf 
knowledge  was  attended  with  nothing  but  the  o^lect 
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of  tlte  Km^  and  hia  Mioisters."  Disj 
fera»  and  duappeiand,  aa  aaaah  ai  h«o 
tMian,  ha  irididrav  ioialha  wiMa  af 


without  a  library,  and  to  this  privation  he  voIunt8ri« 
1^  submitted  ahnost  thirty  years.  Frora  taste  he  iS' 
rived  neitlter  amu.^eiiiLiit  nor  occupation,  lur  of  taste 
be  never  had  a  tincture :  placed  amidat  the  mou  de« 
iictous  scenca  «f  Ba^and,  he  thought  of  nothing  but 
vuwk^  U»  mm  fmtim  of  thus  ta.  aaHiaaMtr* 
Thus  •*tMa  aialaakdadalMar  agahat  shiacaNa  aa* 
nnnresiJence  was  the  firrt  who  converted  the  regiua 
proiessorship  of  divinity  into  a  sinecure  :  this  enemy 
of  pluralities  held  at  least  /  jn  fr  t  ;;  p  laees  of  prefer- 
mtatt  thto  ana  of  modaraiion  in  hia  wiahea,  aod  calnr 

af  mil— lit,  spcpt 
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tfie  lu5L  twenty  nitit;  yt-ars  of  las  life  in  '  cxccralirip' 
Lcam|>laiDing  of^  thoju,  '.'.lin,  for  his  fncimus  <ibst:- 
OMj,  bad  liift  bun  to  Umt  rclircatciii,  while  be  wmt 
Mmpiad  i»  Mminf;  up  a  fortuDe,  till,  aooordio^  (• 
Jlii  a«a  tewt*  iriih  th«  pommi  bishopric  to  the  Juog^ 
dm,  1m  beema*  ih*  ricMN  btahop  upon  tfw  b«Mb.f 

\\'i\h  rc?pecl  to  the  merits  of  the  question  be- 
tween biiu  anil  ihc  adtninistration  of  his  early  Iricnd 
Mr  Pitt,  there  «;1J  [iro;:ijl.i!;.  be  S:,  wiwy  iiillrrent 
opinions  as  there  are  reaclers  of  diSerent  political 
parties ;  but  be  had  surely  no  right  lo  expect  that  • 
nioittijr  dctanaiMil  to  s«fipo«t  ef «f]r  wquI*  $rMm 
af-lka  Mtddjakad  ttouliliiHOii  of  the  nanntrT. 
to  church  and  in  stote,  should  voluntarily  add  to  the 
power  and  authority  of  a  person  who  hid  repeatedly 
decJurL'd  Iiiir.s<:li'  rutliCT  Iioilile  than  inJififri'nt  to 
many  points  wlucU  tiicy  tliuught  essential  to  bolb; 
or  even  of  oae  who  felt  ao  decided  a  conviction  of 
<k«  iomrtsaoo  «f  oTCiy  iioglo  opiaipa  »Wob  bo  bod 
Maiif  »doB»d,  m  <o  loflMO  bisconcaireoee  to  mob 
measures  of  legtslatioa,  as  tbey  might  dvem  of  vital 
importance  to  the  r^ood  of  the  country,  and  such  as 
hod  been  sai  ciioii-:  1  by  the  concurrent  dctermins' 
tlon  of  t''ie  niLijofity  of  a  cabinet  iMking  on  ihem> 
orim  till  u  ii  liL-  responaibiiity  of  their  proceedingSk 
JHo  mm  b»«o  b««a  owm  that  •  bonM  ditidod 
iff  fort  lloalf  caoootnood,  ood  thok  tbo  aMnbaio  of 
overy  admioistration,  in  a  country  not  despotic,  must 
oonsent  to  give  op  something;  to  each  other's  feoU 
ings,  and  to  make  a  sn^ill  tacritice  of  private  con- 
viction for  tite  great  objects  of  public  energy  and 
Maniinity.  (a,  i.) 

WATT  (Jaius),  o  phtloio^f  niKirhanifiwi.  and 
tfifU  oogiDoar,  vbmo -MMOouvo  tolioti,  exMnitvo 
knowledge  of  -tbc  idences  and  arts,  and  practical 
apf>tioation  of  them  to  the  purpose*  of  life,  place  bim 
in  the  foreinosi  rank  of  those  iUustrii  uv  m  r  ^\iiase 
discoveri^  have  iatluenccd  the  state  ot  society,  and 
conferred  distinction  upon  their  ootmtry  and  age. 
.  Hia-great'graodfatber  fanned  bia  own  small  estate 
io  tbo  eounty  of  Aberdeen,  but  engaging  in  the  csvU 
wara,  was  killad  in  oae  of  Montrose's  battles,  and  his 
aroperty  hist  to  bis  family.  His  son,  Thomas  Watt, 
left  an  infant,  was  hr(  jL;lit  up  by  relations,  and  hav- 
ing a  tarn  for  the  mathematical  sciences,  made  sucb 
proficiency  by  his  own  exertions,  under  very  unto- 
ward droomstances,  occasioned  by  the  persecutiooa 
of  the  times,  as  to  enable  him  at  a  later  and  qoietar 
poriod  10  asiabiirti  bioMelf  at  Gftenod^  as  a  teacher 
of  these  seiencee,  and  of  the  dependent  vts  of  survey- 
rn^  and  navigation.  TIi*  r*-  In-  n  :  quired  reputation, 
and  iiymg  in  1734',  at  Uie  advanced  ago  of  91,  left 
a  brief  record  of  his  partiality  to  his  proleMion  in 
die  inacriptioa  upon  hi*  tomb  ia  the  West  Cborcfa- 
yard;* 

•  He  bad  twv  am  Jqlia'aod  iaioao;  iho  former 
toanght  up  aa  a  oiatbaoioticlant  settled  first  at  Ayr, 
and  afterward*  at  Glasgow,  wherr  l  e  wa-  much  era- 
ployed  io  surveying  and  directing  the  improvement 
of  estates  ;  was  an  able  man,  and  drew  neatly  and 
oecuiouly,  which  was  not  very  common  in  those 
dqnk  lie  died  in  1737.  at  an  early  age,  leaving  a 
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of  Tu-i::rd,  which  was  pubiialiti  h)  his  broUjir  icvcitl 
)  <  ars  afterwardji.   James,  his  younger  brother,  of  an"*"-" 
active,  ingenious,  and  enterprising  aoind,  becaaw^ 
.■MVObMit  IO  Greenock,  and  was  for  upwards  of  Ivra^ 
.^mm  0  Moaabar  of  tha  'iowo-Coooril,  a  Wfimirk 
ond  0  oedooa  pranoier  of  liia  improvoMnl*  «f  d* 
town.    By  hit  wife,  Agnes  Muirbeid,  be  hil 
sonis,  James,  the  subject  of  the  present  ariicie, 
John,  a  youth  of  promising  abilitiea,  who  was  lost  at 
sea  aooo  after  he  became  of  age.    Misfortuocs  in 
tndo,  and  the  decay  of  the  fiicukies  of  his  iDtnd,  Qe> 
OMHOood  bis  lotiMMBt  6wa  hMtiooaa  oano  yam 
lbf«Uidaotb,wydiha{if«iod  io  17«9;  lobbc^. 
fourth  year. 

Jame«  Watt,  hit  eldest  soo,  and  only  surriiiog 
chil  l,  vav  born  at  Greenock,  tiie  January  1?3^ 
He  received  the  rudimenta  of  his  educsUoa  m  ihs 
public  schools  of  his  native  towo ;  but  irom  the  cir 
trwne  daliooGy  of  hia.cowrttBlioB>  wia  with  difficalw 
ooddod  to  ottcad  tho  <kmm,  ood  oovdiHNb  oC  ho 
acquirements  to  hi«  studious  luibits  at  home.  Uob 
more  is  known  of  bisesrly  years,  than  that,  fromtkc 
first,  he  manifested  r  pLirii  iiity  for  mechanical  coo- 
trivances  and  operations,  and  freqoenlly  empiojm' 
binwelf  in  that  way.  The  desire  of  improvemeot  in 
an  art  tbeo  lilllo  pioftiaod  io  Sootiaod,  ioduccd  bio 
io  go  to  Loodon  IB  luaaiglMbaaodi  yoor»and  there  to 
place  himself  under  the  tuition  of  a  gsaithwmiwil  i» 
atrument- maker;  but  he  remained  litUo  tton$tt 
a  tv\elvemoai!j,  U>c  initnn  state  of  his  bull^MI' 
peiling  his  return  to  the  paternal  roof^ 

In  that  short  period,  be  appears  to  have  made  grcai 
^nAckmejt  aDdGOQtioMed,after  bis  r«iim  toScodsad, 
to  peifait  htiialf  to  tide  Ofliy  both  at  borne  and  on  bis 
visits  to  his  mother's  relatioos  at  Glasgow,  whers-it 
was  his  wish  to  establisb  biotaelf.  But  some  oppod- 
tioR  being  made  by  the  corporatioiia»  who  coniidircd 
bim  as  an  intruder  upon  their  privilegea,the  Prote«^^ri 
of  the  College  took  bim  under  their  protcctioo, 
aocgaaiB9datod  him  with  aa  apnrtaaent  and  prcnuwi 
for  cariyiog  oo  his  business  withiti  ibeir  prcciactii 
nitb  the  title  and  office  ot  MatJumaligd  Imtnm^ 
maker  to  the  UnivertH^.  Tbia  took  plaoe  in  17% 
when  he  was  twcntj-oue  years  of  age,  and  it  iniui 
be  inferred,  that  be  bad  already  giveo  ^atiilucLorj 
piroof:s  of  talent  to  the  eminent  men  who  then  aiion- 
«d  tlial  seat  of  learning ;  of  wbooa  it  is  suiiia^et 
#0  mention  the  aames  of  Robert  Simpson,  Adio 
Smith,  Dr  Black,  and  of 'fir  Dick,  the  Vnimmft 
Natural  Philosophy,  "niare  Mr  Watt  appliadttdj^ 
l  u;-!;,  to  business,  and  in  tlie  fewintervaJs  wbicb  iO 
concerns,andiU  heal  lb  all  owed, eu)tivatcdtJio«cviinina 

talents  which  dislioguished  him  in  after  life;  a/Jii  iberc 
a  lasting  firioadsbip  waa  formed  witb  tlic  kuidrwi 
minds  of  Da  Blaek,  aod  of  Mr,  afterwards  Dr  JoU 
SoUaon,  then  a  stodaotottho  UoiMniiy,  oodowlr 
of  hia  own  age. 

He  remained  in  tlic  C'^l't^'c  urA'i'i  t u me  tiao ial^l 
year  17<>8,  when  he  removed  idihj  lUc  town  previoB 
to  his  marriage  witb  his  oooain,  Miss  Miller,  HbitS 
took  pkce  ia  tbo  auoHoar  of  the  following  year. 
Tbo  Staan-BMioo  hod  baan  a  linequeot  subject  of 
'    bHuaao  Jfr  RMm  ond  bto»cif; 


*  lie  if  there  stf  led,  ProftMor  of  Ibo  Mathetiwtira> 
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Wttt.  the  ftxiMr  bad  tupgmtcd  the  pottibiiity  of  Hi  appli- 
°  'i^y^  eatlmi  w  the  moving  of  wheel  carriage!.  AbmK  the 
'  jear  1761  or  1762,  Mr  Watt  had  tried  MOie  expert- 

mtfrtu  on  the  force  of  steam  in  a  Paphi'a  digecter, 
;'.Kil  1i»d  constructed  and  (vorkcJ  "'iifi  ^^'myii'  ^tcam 
a  i<ma)l  model,  COOSiMing  ot  uuxrtuU  J>} migc  ;  the 
bottom  of  the  rod  of  which  was  loaded  with  a  weight, 
attvrmteiyadorittiiig  the  Steam  below  the  ptt>ton,  and 
lattliigitoirioliMMaiosphere.  Observing  the  imper- 
fections «f  thk  t.iiiHuiHM.  Iw MWi nhWMknwl  i»; 
but  the  atlaiiriiM  uittmmy  to  bo  beMowid  upon 
his  business  prevented  his  reconsidering  it,  until  the 
winter  of  176^-*,  when  he  wa«  employed  by  the  Pro- 
leaaor  of  Natural  I'liilosophy  to  put  in  order  a  work- 
jsg  model  of  a  stean-engine  upon  Newcoraen'^  con- 
MractJon.  When  be  had  repiaired  it  and  set  it  to 
vrerk,  ho  fisMid  that  (ho  haier,  tho^rii  large  in 
{iroportion  to  e^Kodoi!,  «M  boroij  oUo  to  supply 
it  with  stnm  for  n  few  strokes  per  minute,  and  ibit 
a  great  (juantiiy  of  injection  water  wa«  re«^uircd, 
though  it  was  but  lightly  loaded  by  the  pump  attach- 
ed to  it.  It  soon  occurredj  that  the  cauie  lay  in  the 
Ihlto  eyHador  (tPO  inahM  diBMOt«r,six  inches  stroho), 
iKfT1*'g  t  gwoiw  iorface  to  condense  the  steam 
dim  the  cylinder*  of  larger  engines  did,  in  proportion 
to  tlieir  ropective  contents.  By  shortening  the  co- 
lumn of  water  in  the  pump,  les«  steam  and  lci?s  injec- 
tion water  were  required,  and  the  model  work'  d  a:  a 
proper  speed.  Thus  the  purpose  for  which  it  was 
|htt  into  his  hands  was  accomplished  ;  and  with  this 
flMde  of  aeoooBtiM  for  the  deftol  vd  Hiii  i«mH|» 
moat  trtlrts  woold  hofs  beoa  hnMmI.  -  Wot  m 
Mr  VVatf.  He  had  now  become  aware  of  a  great 
ooniumption  of  steam,  and  bis  curiosity  was  excited 
to  a  more  accurate  investigation  of  the  cause-, 
kl  which  he  pro<^eded  in  a  truly  phHosophica)  roan- 
Mr*  The  cylinder  of  his  smalJ  model  being  of  brass, 
ho  conceived  that  low  MoiOi  woald  be  oondonood  by 
oUbMstnting  cyliodoio  orooaomlerhd  wliKh  wimSI 
transmit  heat  more  slowly.  He  mode  a  larger  model 
with  a  cylinder  (six  inches  diametei ,  and  one  foot 
stroke)  of  wood,  soake  J  m  oil,  ami  baked  to  dryness. 
He  ascertained,  from  experiments  made  with  boilers 
of  viriontooMtnictioiu,  that  the  evaponrtioii  of  boil- 
ing wotar  N  mMmt  IB  proper  tiim  to  tho  cv^pontfaig 
wifaec,'  Mf  to  tho  qoialily  of  woter,-  w  hinl  heon 
supposed  ,  but  to  the  heat  that  enters  it ;  and  that  the 
latter  depended  chiefly  on  the  quantity  of  surface 
expo'i  i1  rj  the  action  of  tin:  Wrc.  Hrlikewisc  deter- 
mined the  weight  of  coal  required  for  the  evapora- 
tion of  aay  given  quantity  of  water.  Being  convin> 
«Bd  thtl  tbwe  oxiMod  •  maft  oiror  io  the  MatooieBt 
trhhsit  hod  booB  pivtlotufy  gnooof  Ihe  hoHt  of  mitor 
when  converted  mto  steam,  he  proceeded  to  examine 
that  point  by  experiment;  and  discovered,  that  wster, 
converted  into  steam  of  tin:  heat  of  boiling  water, 
was  expanded  to  ISOO  times  its  bulk:  or,  as  a  rule 
for  ready  calculation,  that  a  cubic  inch  of  water  pro- 
dttoad  a  euMo  foot  of  atoon.  Ho  ooBitnicted  a 
bdlhr  to  bo  appllod  I*  hbioodol,  trMeb  AoaM'ahoir, 
by  inspection,  the  quantity  of  water  evaporated,  and, 
consequently,  would  enable  him  to  calculate  the 
quantity  of  steam  used  in  every  stroke  of  the  engine. 
This  he  now  proved  to  be  several  times  the  full  of 
the  cylinder.  He  also  observed,  that  oli  attempts  to 
kipfOTo  iho  wcoiiBi*  bj  thiotriBg  m  mn  intootiaB 


W  A   T  T?0 

water,  oaaiod  a  diifgoportioBaie'waatoofilBaw  i  mi  Ww. 
it  occumd  to  hiBi,  thtl  the  oauM  of  thb  tna  the  >^v^ 
beiHBg  of  water  in  voeuo  at  very  low  beau  (recently 
detemtncd,  by  Dr  Culken,  to  be  under  100^) ;  con* 
sequenily,  at  greater  beats,  tho  injeclian  u  ;ni:r  was 
converted  into  steam  in  the  cylinder,  and  resisted 
the  descent  of  the  pnton.  fie  now  peroeived  clear- 
ly, that  the  great  waste  of  steam  proceeded  from  its 
being  chilled,  and  condensed  by  the  coldness  of  the 
efiador  beflMo  it  naa  aaOciently  heated  to  retab 
irm an  olOMie  iMot  Aat,  to  derive  the  greatcat 
advantage,  the  cylinder  should  always  be  kt  pt  as  hot 
as  the  iteom  that  entered  it,  and  that,  when  the  steam 
was  condensed,  it  should  ba  cooled  down  to  100^,  or 
lower,  in  order  to  make  the  vacuum  complete.  Bar* 
If  io  1765,  the  fortunate  tbooght  occurred  to  bin  of 
acooBpKahiag  tbiii,  bf  OOBdansmg  the  steam  in  •  Mk 
parate  veaael,  exbaoatiBd  of  rir,  and  kept  cool  by  iB»  ' 
j(  t  ri  m.,  hctw  L  in  which  and  the  cylinder  a  communi* 
caiiufi  u  as  to  be  opened  every  time  steam  was  to 
be  comctjsci!,  while  the  cylinder  itself  was  to  be 
kept  comtantly  liot.  No  sooner  bad  tbk  occurred  to 
bim,  than  tbe  means  of  eating  it  presented  theot^ 
selvoB  ia  npid  auccawion.-  Tbese  bm  been  in  a 
grail  —anfo  ahoody  deoerlbed  hi  tlie  Eneyd*- 
fotUa.  A  model  was  constructed,  and  the  expe- 
riments made  with  it,  placed  the  oorrecloess  of  tbe 
tlieory,  ni^d  1  !i c  ad vanUfgea  of  tbo  iotaBtioB,  bafm4. 
tbe  reach  of  doubt.  ' 

la  tbe  cotuflo  ofliicoo  trials,  he  was  much  ttmak 
bf  the  greet  heat  comnaBicated  to  the  injection  wa- 
ter- lijr  a  aiaall  qoantity  of  steam,  and  proceeded  by 
a  very  simple  experiment  tosatii-ry  liirrnftr  upr^n  that 
subject,  when  ho  discovered  tti  ii  vsiuLr  converted 
into  !!team  will  boat  Li'iout  f,::v  t>i!jt'=  it^  own  wt  i^htof 
water  at  47**  or  4b  to  'J.\ i'  .  He  mentioned  this  ex» 
traordinery  fact  to  Dr  Black,  who  then  explained 
tohiabiadoetriaoof  Uueatheat(to  dieaa|)|KM  of 
wMdi;  Mr  Wait  bed  after  wetda  the  aatMbaioa  of 

eontribut-n  rr  his  experiment?.  I'rotn  soi-nc  of  these  ' 
he  was  ltd  lo  suppose  the  l!itL'i:t  hcai  ot' steam  to  be 
;jIiovl'  IiM:yj  \  Luit  In:  atiern-ards  considered  960^'  A 
more  accurate  detertni nation.  Vtofa  others,  he  de- 
duced the  important  conclusion,  that  tlic  sum  of  the 
lateot  aad  aooiible  heat  of  ateaat*  atiliisrent  temper* 
attwee,  ia  a  oeaataat  quantity,  tbo  htfeatboatioereaa  , 
tng  as  the  sensible  heat  diminishes:  or,  in  other- 
words,  that  a  given  weight  of  water  in  the  state  of 
steam  contain ^  m  ai  ly  the  same  quantity  of  heati  whab* 
ever  may  be  the  bulk  or  density  of  tiie  steam. 

He  also,  at  this  time,  made  expenmeota  upon  tlM 
ooptfcitiee  of  diAnnt  bodiee  for  beat,  aad  opon  tbo' 
neaia  a*  womo  wansi  oene  uuuei  vsntnn  pressnsea  j 
from  which  he  ascertained,  that  where  the  heaia- 
procccded  in  an  arithmetical,  the  elasticities  proceed- 
ed in  a  L'cotiielrical  ratioi,  tl:o  ciir»'e  of"  "li:cfi  he 
laid  down.  These  he  repeated  some  years  alter  with 
more  accuracy. 

We  have  been  thua  labiala  ia  oar  detail*  of  tbe. 
•aeeaalfo  steps  by  wMeli  Mr  Watifltaceededto  bii 
great  improvement  upon  the  principle  of  the  steam- 
engine,  in  order  to  convey  some  idea  of  the  sagacity, 
ingenuity,  and  scicnrr.  v.  \i\\  which  he  conducted  the 
investigation.  Our  limits  will  oblige  us  to  be  more  brief 
in  our  narrative  of  hia  subsequent  improvemenu. 
•  Aan4^pitiod#ee«rijp»lori765)|hisBiiBd 
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nary  for  executing  hit  improvetoMit  asM  % 
■cale ;  but  tlie  want  of  funds  prev««itai  Ml  ■HWMt 

ing  it,  I) rail  t  o  was  ii.iJucL.l  to  addreM  hioMelf  to  Dr 
Roebuck,  who  had  a  short  time  b^ora  completed  hit 
MlabiiahiBcntof  theCarron  Ironworlu,  and  who,  in  ad. 
dkiontobia  known  qualities  of  ioKenuityand  enterpriae, 
PMBBBiMwdlto  be  posaeaaed  of  ample  meaoa  of  intro- 
ducing tbe  in*  cation  to  the  public  He  afPMd 
into  Sue  plan,  upon  having  the  procMih  of  twv> 
thirds  oflbc  invention  a^signedtobin;  and  an  engine 
qwD  a  large  scale  wan  tiien  constructed  by  Mr  Watt, 
•it  Kinoeil,  near  Borrowslounness,  where  the  Doctor 
Ibea  tecided «  tbe  trials  made  witli  which  gave  satia- 
teioB;  Bat  Um  inlradaction  of  the  invention  to  At 
fmblle  VM  i«laiM!»  «o  lln  oo*  Iwadt  by  iIm  fttm* 
niary  diffieuhlct  n  whMt  dw  Doctor  beeaiM  iimilf>> 
etl,  bv  ili<:  rnlliirr  of  «tveral  oChit  riiultifii ious  under- 
takings ;  and  on  die  other,  by  Ihe  fc:aipiuyint;nt,  which 
tbe  rjaing  reputation  of  Mr  Watt,  for  knowledge  and 
•kill  in  the  line  of  a  civil  engineer,  procured  hira. 

He  waa  employed,  in  17()7,  to  make  a  survey  for  a 
«Mal  flf  jiiMtioii  hrtirw  the  riven  Forth  and  CJjd*^ 
hj  what  waa  called  LoMOod  paaiage,  and  attend- 
ed Parliament  on  tlit?  pnrt  of  tlu;  ^ulncribrrs,  where 
the  hill  w**  iuit.  Ail  otFer  »»tts  then  ir.adt'  to  him  of 
ut:Ji  I  iaking  the  survey  and  eftiranto  <ii  an  ir.ttmlcJ 
I  from  the  Monkiand  Colierka  to  Glasgow  j  and 
provisf  ifltiafactonr,  the  suMitolandaBM  of 
tbe  eaeMilkMt  va»  caB&ded  to  him.  Tbia  wm 
quickly  IWIovvd  by  Iw  being  employed  by  tha  TVaa- 
iee*  for  Fis/icri'i  and  Manufacluret  in  Scotland,  to 
inakeasurvey  ut  a  ciinalfrooi  I'crth  to  Forfar, through 
Strathmorc  ;  ami  soon  afterwards,  by  the  Commii' 
U<mert  qf  the  Annexed  E$ieUe$,  to  furnish  a  report 
whA  aKiiMtr  of  the  relative  advantagea  of  openiog  a 
waiiwmiaatiw  bMviM  tba  rwtfa  of  Clyda  and  ibo 
Wcatara  Oeaan,  by  ■••■•  of •a>«%aMo  flunl  aenN* 
the  isthmua  of  Crinan.*  or  that  of  Tarbert.  Busineu 
of  this  description  now  crowded  upon  him  ;  and  sur- 

29,  plaost  and  eatimates,  were  success i  >  W >  u n  J  er< 
en  by  him  for  the  harboura  of  Ayr,  Fort-Glasgow, 
and  Greenock  t  tbe  deepening  of  the  river  Clyde ;  the 
randeriog  luivigable  the  rivers  Forth  and  Devon,  and 
th«  water  of  Leveo ;  the  making  of  a  canal  fioat 
Biliifhrihaiiiih  b^y  to  CanpbeUtova,  and  of  another 
between  tho  Grand  Canal  and  tbe  haibotir  of  Bor- 
ron-biounneaa;  the  building  of  bridges  at  Hamtltoa 
and  at  Butbergleo,  &c.  &c.  In  tiiese  surveys  he 
made  use  of  a  new  micrometer,  and  a  machine  for 
drawing  in  perspective,  which  be  bad  invented  10  fit* 
cQilala  his  cuMrations.  Our  limits  do  not  aUow  us 
to  M  into  tbe  details  of  bis  Rnortt,  which  are 
vanaMe  for  their  perspicuity  ana  accuracy,  although 
the  work  cS  w  i-i'If-taugfu  cngirm-rr.  Tliij  Ian  am! 
greatest  work  upon  winch  lie  was  employed  was  the 
survey  and  estimate  of  tbe  line  of  a  canal  between 
Fort- William  and  Inverness,  since  executed  by  Mr 
ToUMf  upon  a  larger  sotle  than  was  at  that  tbne 
'  tho  MUBOof  ihoCalodootoik  GoDtIt 
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of  tboyoor  177S«  Mc  Watt  received  the  account  ot>^^ 
dwdoatb  ofbis  aftetiooate  vrife,  leaving  him  a  daugh- 
ter and  B  voti.  I-Jp  i![ipE'uri  .soon  after  to  Inve  made 
up  his  Qiiiid  to  ailiipi  die  advice  of  his  Iriend  Or 
Small  of  liirmngliam,  and  the  invitation  of  Mr  Book 
too,  to  aeiila  io  Rnglaod,  He  bad  aoooiod  bio  titlB 
to  his  ImprcvemmU  Jir 

JFin  Emnet,  by  pateot,  in  tbe  year  1769 ;  hot  all 
befws  of  carrying  them  into  effect,  by  the  asaittanco 

ofDr  Hogback,  bomg  at  an  end,  he  had  induced 
that  gi'iulcnian  lu  agree,  for  certain  con&ideratioaaf 
to  trail:      liiB  share  of  (he  patent  to  Mr  Boultoo  of 


Soho,  near  Birmin|{h. 
guisbed  by  his  knowledge  of  tbo 
wUng  ipirit,  who  bad 
bs  aaaafbctory  upoo  a  Mrio'iMi 

and  elegaiiLc,  hh  for  ihc' 

prOCe*'<l'-'i  CflrriuJ  (111, 

In  coi  junciioa  Aitlt  him  an  application' 
to  Parliament  for  an  extension  of  the  term  of  the  p»> 
tent,  and  an  act  prolonging^t  fcr  iwcnty-fivc  years  waa 
obtdood  fai  tbo  yoHT  1774,  wbao  tbe  booMss  of  BM^ 
faf  aMMB<4ogHM0  woi  oiMWMooed  by  tho  8na  of 
Boullon  and  Watt. 

Mr  Watt  now  married  iVr  lils  secord  nilL-  Miss 
Macgrigor,  the  daug-iU'r  ot  an  lild  irirmi,  ac  Cdai- 
gow,  and  devoted  himself  to  the  improvement  of  the 
details  of  (he  engine  with  a  degree  of  applioatioM 

Md  OMTtioo  ooi  to.bo  capoolod  firaa  hii  dalicf 
oodtofiroiit^loof  boattbi  and  he  fetwd  to  Ids  part* 

ner  a  zealoiu  and  able  coadjutor. 

Some  engti^s  for  pumping  svatcr  ^vtre  soon  made 
upon  a  I.irj.'t.'  .'•cLi'c,  and  the  savings  in  fuel  were  de- 
monstrated bj  repeated  comparative  trials  to  amoutt 
to  three-fourths  of  the  quantity  consumed  by 
of  tbo  boat  ooostnictioo  hafaro  to  mo.  A  ' 
tko  fiooi  (bo  Bsining  intenat  of  Cormrall  % 
to  ascertain  tbe  fact,  and  their  report  )r<I  1 1  the  intro- 
duction  of  the  improved  engims  into  thai  county,  to 
which  they  have  proved  of  sucli  vast  utility. 

The  immediate  application  of  the  powers  of  Meaaa 
to  giving  a  rotary  motion  to  nulls  had  formed  an  earw 
^  object  of  Mr  Watt's  ottMitioo,  Rod  ho  b^  dooplw 
ooosidered  tha  vanooa  mm—  of  dfcctiag  this.  Out 
method  of  producing  a  continued  mm  t  nu  tit  in  one 
direction  was  by  a  steam  wheel,  descnlu  J  m  his 
patent  of  ITO'g.  Various  othLrs  tf  a  siuiilar  kind 
suggested  themselves  to  him,  of  some  of  which  drmw- 
ings  and  models  were  made ;  but  the  difficulty  of 
iwdcring  tbnn  steam  aad  aiM^|fbl»  ai^  tho  k«  of 
power  bv  frietioo,  induoad  Mm  Io  ton  bit  Aoogblf 
to  the  adaptation  of  the  reciprocating'  motion  to  the 
production  of  a  continued  regular  rotarv  oiu-.  1  ii^ 
no  accomplished  by  a  series  dI  iniprovi^mLntf ,  the 
exclusive  property  of  which  he  secured  by  successivo 
patents  in  the  years  1781. 1782, 1784.  and  1785 ;  in- 


dodiof,  amoog  otbor  tomiiaoti  tbo  mImv  aaolloa 
of  Iho  «m  and  plMMt  «h««li»  t  tho  onmiio 
plib  Iho  doobto  OMto*.  iho  noaltol  MoitoB^  ite 


*  The  Crinan  Canal  was  executed  several  years  afterwards,  under  tho  direction  of  his  friend  Mr  BoMtob 
with  some  variations. 

t  Mr  Watt  bad  ot%toalhr  toMadad  to  domo  tbo  Mmj  Mottoa  fioM  the  woridog  beam  by  means  oTo 
•wttwifag  tad  wA  owAt  hot  ifco  mm\mm  CMplcyoJ  fMofci  tho  matA  p— wiiMnl  it  to  o  ncigfabow^ 


l^ijui^-Cl;  by  Google 


ff 


WAT 

Wnt    iiijokilLs;  furnace.    The  application  oftlie  centrlfu- 
'«•!  regulating  force  of  ^he  governer  gave  the  fiuikh- 
ttlg  (troke  to  the  naachine. 

Tlie  javontiOD  of  the  Mporate  condenser,  and  the 
flOOtrfvifiGM  nooeHary  to  give  it  full  effect,  would 
alone  have  eatablisbed  the  ftnw  of  Mr  W«tt{  bvl 
when  to  these  are  added  the  variotla  iilfeiMiont  call* 
ed  forth  to  perfect  his  rotative  engines,  we  are  im- 
pressed by  a  union  of  philcHwphical  research,  of  pbj> 
aiod  skill,  and  of  mechanical  in^renuity,  whldh  01% 
we  believe,  no  parallel  in  modern  times. 

The  perieetion  thus  given  to  the  rotative  engine 
t0Oa  M  to  iu  general  ai^lioMUW  for  inipwtiiig  mo* 
lioa  to  almost  every  species  of  rotll-work  and  aadiW 
■ery ;  and  gave  an  imji.i'  i:i  <  xarapled  in  the  histo- 
fy  of  inveatioBS,  to  tiic  cxtcntiion  of  our  manufacture*, 
poDulation,  and  wealth. 

Nor  wore  Mr  Watt's  inventive  powers  confined  to 
liM  atMAi«ngine.  The  neceuity  of  preserving  aooii* 
rate  copies  ot  liii  various  dnMrjofi  wd  of  hia Jfttloi% 
containing  long  and  important  olnihtiQiMH  and  dw 
deiii  j  ot  avoiding  that  labour  himself,  whicli  he  did 
Dot  think  it  right  to  entrust  to  others,  led  him,  in  the 
year  1780,  to  contrive  a  copying  apparatus,  the  ex- 
duaire  property  in  which  he  secured  by  Letters  Pa- 
UM,  and  commenced  the  miMifilClory  of  them  in 
portnenhip  with  Mr  Boultoo,  and  bia  frit-nd,  Mr 
K«ir,  under  the  firm  of  Jamea  Watt  and  Company  { 
— ^»  coc'.ri  .  ani  e  of  great  simplicity  ■ii  -  f  which  ho 
reaped  an  ample  bencht  in  the  time,  lubour,  and  ex- 
peace  it  saved  to  hioMali^loaKyBMhiiigof  itaadvaA- 
lagm  to  the  public 

in  the  winter  of  1784-5,  he  put  up  an  appao^ 
tut  for  heatii^  Uia  rooaa  jnwJiidi  lie  drew  and  wrote 
by  means  of  ateani.  The  twaaibaity  of  doing  thk 
we  find  suj;ge»ted  by  Colonel  Cooke  in  the  PhUotO' 
phical  Tratisacliuiis  (or  17J-5;  but  we  know  not  whe< 
ther  this  was  known  to  Mr  Watt  when  he  made  this 
first  practical  attempt,  from  which  he  deduced  pro* 
portion*  of  surface,  •ivc-,  which  afterwards  served  to 
otiide  bia  firm  in  ibe  introduction  of  the  prooaa  in 
larger  buildinga. 

Chemical  studies  engaged  much  of  his  attcnt!on 
during  hi*  busiest  time,  and  at  the  very  period  when 
be  was  most  engaged  in  perfecting  his  rotative  en- 
gines, and  in  maaugiog  a  business  becoiue  consider- 
able, and,  ftom  iu  novelty,  requiring  close  atteo> 
tion,  he  cBtmd  deeply  into  the  invettigatiooa  tban 
in  progress  r^athie  to  the  oonatitation  and  propertfea 
of  the  ditlcrLiir  gases.  Early  in  1"^"^,  he  was  hy 
the  experiments  of  his  frkna  and  neighbour,  iJt 
Priestley,  to  the  important  conclusion,  that  water  is 
e  oonpoand  of  depUogiatioated  aod  inflammable  airs 
(aa  they  were  Ibaw  celled)  deprived  of  their  latent  or 
BloManniaiT  beai*  and  ha  waa  tbe  linttoaiaiM  knowa 
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[Ills  theory-  This  was  done  in  a  letter  to  Dr  Priest-  Wntu 
ley,  dated' tlie  28th  April  1783,  in  which  he  states^— 
the  Doctor'a  experionatt  to  hm*  eaan  in  aid  of 
some  prior  netioas  of  his  own,  and  aeppccta  bia 
coacliHBODt  by  onginal  experimeata.  Itat  letter 
Dr  Priaatley  received  in  London ;  and,  after  show- 
.ing  it  to  several  members  of  the  Uoyal  Society, 
he  delivered  it  to  t?ir  Joseph  Banks,  will)  a  request 
that  it  might  be  read  at  some  of  the  public  oeetinga 
of  tbe  Society  ;  but  before  that  conn  be  oempUed 
with,  Mr  Wau.  having  heard  of  aocM  new  aizparl*  . 
menu  made  by  Dr  iVwstley,  begged  tbat  the  read- 
iog  aauriit  be  ddayed.  Those  new  experiments 
aoon  afterwards  proved  to  have  been  delusive,  and 
-Mr  Watt  ntnl  a  revised  edition  of  his  letter  to  Mr  Dc 
Luc  on  the  26th  November  of  the  same  year,  which 
was  not  read  to  the  Society  until  the  29th  April 
1784,  and  appears  in  the  Philctmhioal  TfHnmctmM 
for  that  year,  under  the  title  of  Thvt^gktt  Cait- 
aidMMl  ParU  of  WaUr  and  ^  Dq^kgulicated  Air, 
wUkmm  Aeeoant  iff  tome  Expermntt  upon  that  Subject. 
In  tJie  interim,  on  the  15th  January  176+,  a  paper 
by  Mr  Cavendi*li  hud  been  r^d,  contdning  his  Ex- 
perrnentt  oh  the  Conibustion  of  the  J>ephlogiilieat0d 
and  InftunmabU  Air$,  and  drawing  the  same  infer- 
ence as  Mr  Watt;  wjlh  Ibii  difference  only,  that 
ha  did  Bot  admit  alawaelaiy  beat  into  his  explann* 
tioo.  He  lefon  In  Itlobit  knowledgeof  MrWatt'a 
paper,  and  states  his  own  experiments  to  have  been 
made  in  17S1,  and  mentioned  to  Dr  Priestley;  but 
he  does  not  say  at  what  period  he  formed  his  con- 
dusioos ;  he  only  mentions  that  a  friend  of  his  had 
gtvan  aome  account  of  bis  experimenu  in  the  sum- 
mer of  l7tS  10  Mr  Lavoisier,  aa  well.  of  the 
ooaclttaion  drewn  fVom  then.  It  it  quite  certain, 
that  Mr  Watt  had  never  heard  of  them;  and  Dr 
Ulagden  has  stated,  that  he  mentioned  at  Paris  tbe 
opinions  of  both  the  English  philosophers,  which 
were  not  admitted  witboet  hentatioot  nor  until  the 
JPnach  chumi&u  had  aaiiaSad  thanielfea  by  eiperi- 
HMMia  of  iiiair  owB«  * 

Mr  Watt  abo  baa  Uie  nerit  of  being  the  first  per- 
son to  introduce  into  this  country,  and  to  carry  into 
ed'ect,  on  a  practical  scale,  in  any  country,  the 
bleaching  of  linens  and  cottons  by  oxymuriatic  acid, 
the  invention  of  his  friend,  Mr  Berthollet.  That 
seotleman  bad  communicated  his  invention  to  Mr 
Waa  at  Pari*  in  the  winter  of  17afr-7*  wbitber  he 
lied  preeeeded  wbh  Mr  Boolten  at  the  inatanoe  of 
the  French  government,  to  suggest  irTipirrvrnicnU  in 
the  mode  of  raising  water  at  Marly,  and  hm  mind 
was  inotantly  alive  to  the  extensive  application  of 
which  it  admitted.  He  advised  Mr  Bertbollet  to  ae- 
cure  the  property  by  an  English  patent  |  but  that  h* 
dediaed,  and  Icn  hu  friend  U>  nahe  aiidi  un  ef  ft 


ing  manufacturer,  who  took  out  a  patent  for  it.  This  stimulated  Mr  Watt  to  the  invention  of  other  means 
of  effecting  tbe  same  object,  of  which  five  are  described  in  his  patent  of  I78I.  He  afterwards  used  the 
«ankj  wbicb  wai  indeed  bia  own,  when  he  saw  occasion,  in  defiance  of  tbe  petentee,  who  never  troubled  ban. 

*  Tbeteii  a  eonfndaii  of  dides  in  the  accouma  of  thia  efinr.  Mr  wiUt'a  letter  to  Mr  Do  Lne  in  die 
Philosophical  Trantactioni  appears  dated  26th  November  1784,  which  is  evidently .4n  error  of  the  pwaa. 
Mr  Cavendish,  in  bis  letter,  read  15th  January  1784,  speaks  of  Mr  Watt's  paper  "  as  lilety  reed  before  the 
Society/.whaaaaa  the  piVariiaalfpwpam  la  bam  been  umA  en  die  tgth  April  17M.  Tbiaire  cannot  est* 
£lain. 

w«ft.  Ti.*  wm  n.  b  • 
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o^o^'^  nkatod  it  to  bit  fitliOT-iii«lwrt  BIr  MMsiifw,  mi 

gave  clirrrtirins  fnr  the  coMtroctioo  of  the  proper 
vessels  and  luuchujcry :  and  aoon  after  liimacif  tu* 
perititended  ihc  ilr»t  trials  at  hi«  bleucbfield  near 
Glasgow,  which  prorcti  eminently  auccessful. 

Some  years  after  this,  Mr  Watt  was  led,  by  the  ill* 
not  of  the  danghtw,  and  some  appreheai^eM  eotcf^ 
tained  for  tbe  mid,  who  were  tha  iaaoe  of  bii  Meoad 
inarriAE;c,  to  consider  the  subject  of  the  OMdical  ep> 
plicatiua  of  the  factitious  airs,  and  to  contrive  Te- 
rious  apparatuses  tor  that  purpose,  whicli  w.  di  - 
scribed  by  himself,  in  his  trieud  Dr  Beddoea'a  publi* 
cations  on  Pneumatic  Medicine. 

We  have  net  space  to  partkubuiBO  other  improre. 
teeott  iittrednocd  by  Mr  Wett.  or  et  bit  aaggestion, 
into  various  arts;  for  there  were  few  arts  with  the 
details  of  which  be  was  not  intimately  acquabted, 
and  to  tlic  practical  professors  of  which  he  was  not 
able  and  willing  to  impart  information.  We  shall 
(mjIv  mcotiun,  that,  before  he  left  Glas^jow  to  settie 
ia  £ogiand«  he  had  aasisted  some  ot  his  friends  in 
the  eataUillHBeot  of  a  pottery  there,  to  the  succeei 
\^  h  ich  his  experiments  and  edfice  bed  gyoetly  con* 
tributed,  and  in  which  he  afterwtrda  condooed  a 
partner.  At  a  l  iu  r  i  c-rioi.l,  he  occupied  himself 
much  upon  a  composuioo,  having  tb«  trunsparency, 
nd  aeerly  the  hardness  of  marble,  from  « liicli  be 
BMido  BOOJ  OMta*  Thia  ^moted,  if  it  did  not 
creeH  m  teelelbr  Molptare  end  statuary,  and  led  to 
his  employing  hiouelf,  during  the  last  years  of  his 
life,  in  the  cootrinmce  of  a  machine  for  multiplying 
but's  Other  CMVid  work,  Wlridlb*  loft  iB««ei]F 
fortvard  state- 
Mr  Wau  did  not  escape  the  common  lot  of  emU 
ntnt  own*  tiwt  «f  meeting  with  ^atea  of  bia  iaven> 
■  thm,  end  detnwton  fram  hia  mefft.  The  letter, 
indeed,  were  but  few,  and  their  elfiirU  tnnahety; 
but  the  former  were  numerous,  and  in  proportion  (o 
t  I  b<^^ne6ts  expected  to  arise  from  an  evacion  of  the 
pttienl  duea  claimed  by  Boullon  and  Watt ;  though 
tbete  were  established  upon  the  liberal  fooling  of  re- 
cetviog  only  ODe>third  of  the  savings  of  fuel  con* 
pnod  with  the  best  steam-engines  previously  in  OM. 
In  consequence,  the  attention  both  of  Mr  Watt  add 
of  Mr  Boulton  was  greatly  occupied,  from  the  year 
171>'i  to  the  year  in  defending  their  paKnt 

rights  against  numerous  mvadere,  the  prircipal  of 
whom  were  supported  by  a  portion  of  the  mining  in- 
tereat  of  CotoweU,  allbongh  the  respectable  pert  of 
-  It  teAiKd  to  ooBcnr  in  their  iiMMurea.  The  edade- 
sion  of  their  reapootivo  eona  uto  the  partnership,  h 
1 79i,  infused  vigour  inte  their  proceedings ;  and,  af- 
ter r^nated  verdiciB,  establishing  the  novelty  and 
utility  of  Mr  Watt's  inventions,  the  validity  of  his 
deim  was  finally  confirmed  in  tlie  year  1799  by  the 
unanimous  decision  of  all  the  Judges  of  the  Court  of 
Khie^e  Benob. 

In  1800,  upon  the  expiration  of  the  ect  of  Par  lie- 
ment  passed  in  his  ftvoar,  lie  withdrew  from  busi- 
ness, resigning  his  shares  to  bis  two  of  whom 
the  youngest,  Mr  (iregory  Watt,  died  soon  after, 
having  given  spleatfid  proofs  of  literary  and  pliiloso- 
pikical  taienu,  and  ktt  a  durable  record  of  the  latter» 
m  hia  paper  On  BauiU  in  the  FhUoiophicai  Trant- 
mHoiu,   Mr  Watt  ooDtinMd  to  the  dm  of  Ufe 
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10  iolefeM  hiiuelf  hi  the  ponoito  of  his  fatmr^Wais 
weeetatiii  nd  to  aMmtahi  on  nafaitenapted  fiiead'^^'^ 

ship  with  Mr  Doulton,  whom  he  survived  several  yeera. 

On  two  occasions  afterwards,  in  1811  and  1818, 
he  gave  proofs  of  the  undiminished  powers  of  hia 
mind  in  his  furnier  profession.  In  the  one  iostaoce, 
bo  was  induced,  by  his  grateful  recollections  of  hia 
reaidonce  in  Gkwow,  to  assist  liie  proprietora  of 
the  water-worin  cEefe  with  t  plan  ibr  aopp^rinf  tbo 
town  with  better  water,  by  BMena  of  •  aactioo  pipe, 
with  flexible  joints,  laid  across  tlie  bottom  of  th« 
Clyde,  accompanied  with  instructions  for  insuring 
the  supply  of  water  on  the  opposite  side;  a  plan 
which  answered  completely,  and  for  which  the  pro- 
prietors pretented  bioi  with  a  haodtoiae  awmorial  of 
their  gradtude^  I«  the  Other  imtanoe,  bo  was  pre* 
vailed  upon  by  the  cameat  aoUcitaition  of  the  Lords 
Ck>mmissioners  of  the  Admiralty,  to  attend  a  dcpuu- 
tion  of  the  Navy  Board,  and  to  give  with  hi«  friend, 
Captaii)  liudd^rt,  and  Mr  J.  Jessop,  an  opioion  up- 
on the  works  then  carrylag  on  at  Shcemcss  Dock- 
yard, and  the  iarfher  ones  projected  by  Meaara  B«o> 
nie  and  Wbidby  i  on  wbioh  occasion,  be  no  leaa  grs- 
tified  the  gentlemen  associated  with  him,  bjr  the 
clearneM  of  bis  general  views,  than  bv  biakDOwledga 
of  the  detailf,  aod  Ncaifid  the  ihMihtorthe  ikd«- 
raity. 

Mr  Watt,  also,  at  a  still  later  period,  in  1814, 
yielded  to  the  irishea  of  his  friends  in  undertaking  • 
revision  of  IVofeseor  Bohison's  articlea  on  Stbah 
and  STEAM-ENQiHia  in  the  Eneyelopttdia  Britamni^ 
ca;  and  enriched  Uiem  with  valuable  notes,  containing 
his  own  experiments  upon  stcum,  and  a  short  his- 
tory of  hi!i  principal  improvements  upoti  the  engiiae 
itself. 

His  oririnaliy  infirm  health  had  been  aobjected  tm 
severe  trids  by  the  great  exertiem  of  bis  miad,  dar> 

ing  the  pt^riod  of  carrying  into  execution  h'lS  in»* 
provemenis  on  the  steam-engine,  and  had  with  di£B- 
cuity  resisted  the  care*  and  anxit>ties  attending  up- 
on business,  and  those  created  by  the  subtleties  of 
the  law,  during  the  protracted  proceedings  seven 
leog  years.  'Itiere  appean  to  M««  been  an  otgaMC 
deieet  in  his  digestion,  and  ite  cAots  mtm  fatcwitlf 
severe  sick  headachs ;  but,  by  continual  temperance 
and  good  management  of  his  constitution,  which  be 
treated  with  much  iiH  <li[  :iI  tkill,  it  improved  aa 
he  advanced  in  years ;  and  with  faculties  little  im- 

E aired  he  reached  his  84th  year,  when,  after  a  abort 
Ines^  mther  of  debility  than  of  paia,  he  exaind 
in  the  bosom  of  bis  fsmlly  at  his  houn  at  HeathieM, 
in  the  county  of  Staiibrd,  on  the  S5th  August  ISig. 

Hia  remains  are  deposited  in  the  chancel  of  the  ad> 
joining  parochial  church  of  Handsfi  orih,  ihofc 
of  Mr  Boulton.  An  excellent  buit  had  been  made 
of  him,  some  years  before  bis  death,  by  Mr  Chan- 
try, and  a  ststne  is  now  nearly  finished  by  the  aame 
greatarliM  $  intended  by  dial  piety  to  be  placed  «p> 

on  hif  tomb,  8l>d  to  convey  to  distant  avti  a  ratthful 
repr4;8entution  of  those  featurea  io  which  the  lines  of 
intense  thought  were  Mended  with  tha  arihl  eipiaa* 
sion  of  benevolence. 

Mr  Watt  was  elected  a  member  of  the  Royal  So> 
eia^of  Ediobafgh  hi  17M*  of  the  Royal  Socisty  of 
Loadan  b  1785 1  .«ml  a  ooncspondiog  mrmhar  «f 
the  BataeiaK  Society  ia  17S7.  n  lM6s  lha  boM< 
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upon  hini  by  fhc  apontnnenus  and  unanimous  vote 
of  the  Senate  of  the  Univtrsity  of  Glasgow  ;  and 
in  1808,  he  was  elected  first  a  corresponding,  and 
•fterwards  a  foreigo  member  of  the  Imtituto  of 
Fnnce> 

la  tbb  brMf  Dontive  of  bit  loag*  itaqr*  «nd  mefitt 
IHv,  mm  hmn  «Bd— foorwl  to  ooniiiio  oniMlm  to  ■ 

statement  of  the  principal  fact«,  and  abail  noir  add 
the  Character  drawn  up,  Roon  after  hi*  death,  bj  a 

distinguished  writer,  who  kuc^v  hiini 
ed  a  large  portion  of  bia  esteem. 


*•  k  i»  witb  paio  that  «•  find  oavMim  cmUmI  apon, 
ID  Nfla  aAer  tho  Iom  of  Ifr  Ployftir,  to  fieord 

tbe  deceaae  of  another  of  our  illtutriou*  country* 
men,  and  one  to  whom  mankind  haa  been  atlll 
more  Inrgply  indebted— Mr  Jamoa  Wottt  tbo  glMI 
improver  of  the  fiteam-engiae* 

"  Thit  name  fortunately  needs  no  comMnMnCbM 
of  oon :  for  he  that  bora  it  anniMd  to  aaa  ii  «r«M- 
•d  nitb  imdttpotcd  and  MMOwM  boBOon;  aad  BBBV 
generatioos  will  probably  pass  away  boibre  it  shaU 
nave  *  gathered  ali  iu  fame.'  We  have  said  that 
Mr  Watt  was  the  g rest niprooer  of  thestcam  i nginL' ; 
but,  in  truth,  as  to  all  that  is  admirable  in  its  uruc- 
tute,  or  vast  in  iu  utility,  he  should  rather  be  de- 
aeribod  as  ha  imtntor.  It  waa  by  hit  loTeatiooa 
diat  ili  aetioa  wai  ao  regtdatod  at  to  awka  it  capa- 
ble of  being  applied  to  tbe  finest  and  most  delicate 
manufactures,  and  its  power  so  increased  as  to  set 
weight  Biu]  solidity  at  <l<jii  kilc  By  his  adrairabie 
contriraoces,  it  has  become  a  thing  stupendous  alike 
for  ita  force  and  its  flexibility,<>-for  the  prodigiooa 
power  which  it  can  exert,  and  tlie  ease,  and  preci- 
•iaa»  and  ductility,  with  which  it  can  be  varied,  dis- 
tributed, and  applied.  Tbo  traak  of  an  elephant 
that  can  pick  up  a  pin  or  rend  an  oak  is  as  nothing 
to  it«  It  can  engrave  a  t^en!,  and  crash  mdn.oi  ni' 
ClMurat«  metal  like  wax  bctore  it,— draw  out,  with- 
out breaking,  a  thread  as  fine  as  gowaiaer,  and  lift  a 
•hip  of  war  like  a  bauble  in  the  air.  It  can  em* 
broider  muslin  and  forge  anchors, — cut  steel  into 

of  tha  winda  and  warn. 

"  It  would  be  diffictUt  to  estimate  thr-  valur  of  the 
benefits  which  these  inventiunit  have  coniurreJ  upmi 
the  country.  There  is  no  branch  of  industry  ih.it 
baa  not  been  indebted  to  them ;  and  in  ail  the  most 
natartal,  they  have  not  only  widened  most  magnifi< 
CBM^j  tha  field  of  Ha  axartianab  but  niiltiplaad  a 
thoiMHidlbld  tbo  aaaooBl  of  ha  predootioDa.  It  i» 
our  improved  stetiiii- I'll -'no  that  lias  fou^-ht  the  bat- 
tles of  Europe,  and  exalted  and  austamed,  through 
the  lale  tremendous  contest,  the  political  greatness  of 
our  land.  It  is  the  same  great  power  which  now 
enables  us  to  pay  the  interest  our  debt,  and  to 
mainuin  the  atdnaoi  Mraggla  in  itMah  tnr  tan  atiU 
engaged,  with  tha  riciB  aooeapital  of  cooal 
oppressed  with  tnxntion.  Hut  these  arc  poor  and 
narrow  views  of  itn  importaDue.  It  has  increased  in- 
definitely the  mass  of  human  comforts  and  enjoy- 
ments, and  rendered  cheap  and  accessible  all  over 
Ih0  world  tbe  materials  of  wealth  and  prosperity.  It 
hiB  MMd  tbo  fjneMahBadoCBMB^mahertyiritha 


WAT 

power  to  wUcli  a*  limita  can  be  assigned,  completed 
the  dominion  of  mind  over  the  tno«t  refractory  qua- 
lities of  matter,  and  laid  a  sure  foundation  for  all 
those  future  miracles  of  mechanic  power  whicb  ai« 
to  aid  and  reward  the  labours  of  after  geiaetatiOfl» 
It  is  ta  the  genius  of  one  oaa^  too^  that  all  ibia  k 
maiotj  wring}  and  cartaiolv  no  aMU  efir  before  be- 
atowad  aiieb  a  gift  on  his  Imd.  Tbe  blessing  is  not 

only  uoiverul,  but  unbounded  ;  and  the  fabled 
inventors  of  the  plough  and  the  loom,  who  were 
deified  by  the  erring  gratitude  of  their  rude  con. 
temporaries,  conferred  less  important  benefits  oa 
mankiad  ibu  llio  iDfeotar  af  oar  pNoaat  atean* 


'*  This  wil  be  tba  fame  of  Watt  with  fiitwe  genera- 
tions; and  it  ii  sufficient  for  his  race  and  his  country. 
But  to  those  to  whom  he  mure  immediately  belonged, 
who  lived  in  his  society,  and  enjoyed  his  conversa- 
tion, it  is  not  perhaps  the  character  in  which  be  will 
be  roost  frequently  recalled— most  deeply  lamented 
— ^r  avan  ntoat  bighlv  adnoirad.  lodapondaulj  of 
hit  giaat  atiainiaairta  in  nacbaide^  Mr^att  was  an 
COttrancdtnary,  and  in  many  respects  a  wondcrf  ])  n  nn 
IWliaps  no  individual  in  bis  age  possessed  so  uj  u  h 
riml  such  varied  iir.d  ex  act  informal  mn . — liml  ri;rul  so 
iuuch,  or  remembered  what  be  had  read  so  accurate- 
ly and  well.  He  had  infinite  quickness  of  apprehen< 
•ion,  a  prodigious  memory,  and  a  certain  raoliQrb^ 
and  methodising  power  of  understanding,  whidi  ex- 
tntctad  aoualbiog  pradous  out  of  all  that  was  pre- 
aomad  to  it  Bis  stores  of  miscellaneous  knowledge 
were  immense, — :in  I  yet  less  astonishing  than  the 
command  be  had  at  all  times  over  them.  It  seemed 
as  if  every  subject  that  was  casually  started  In  con- 
versation with  him,  had  been  that  wnichiiabadbaaii 
last  occupied  in  studying  and  oxbamtioff  }>-aadk  tvaa 
the  eopioumew,  the  precision,  and  toe  admirable 
deamett  of  the  information  which  he  poured  out  up- 
on it  without  effort  or  hesitation.  Nor  was  tliis 
promptitude  and  compass  ol  knowledge  confined  in 
any  degree  to  the  studies  connected  with  his  ordinary 
piuauita.  That  he  should  have  been  minutely  and 
aatauirely  skilled  in  chemistry  and  the  arts,  and  in 
MNlof  the  huaiiebas  of  pbjiaieal  aeiaocb  at^t  paff> 
bapa  have  been  eoojectored ;  but  it  eoi^  not  nave 

been  inferred  from  hh  usual  (Hs.:u]);irlonis,  and  proba- 
bly lb  not  ijeutraiiy  known,  itiai  rit^  was  curiously 
IcQiiicd  iti  many  branches  ui  aiii.(|ii;ty,  ruetapliysics, 
medicine,  and  etymology,  and  pcrfeciiy  at  borne  in 
an  tlM  dataib  of  architecture,  music,  and  law.  Ha 
well  acquaintad,  too^  wiib  OMt  of  tba  m»- 
dera  languages — ud  Amfliar  wtlh  didr  noM  x«* 
cent  fitcrature.  Nor  was  it  nt  all  extraordinary 
to  heM  the  great  mechsoici&n  and  engineer  de- 
tailing and  expounding,  for  hours  together,  the  me- 
tapbysicai  theories  of  the  German  logicians,  or  cri- 
IMUBf  lbs  ■aarowa  ar  thaaat^rtf  ihpGciiMD 


■tiU  poelnr. 
law  '•.Hii 


h  aitoaiahiBg  mamery  was  aided,  no  dtmbt,  in  a 

prpnt  menstirr,  hv  n  still  higher  rarer  faculty— 
by  bis  power  of  digefclmg  auJ  aimnging  in  lut  proper 
place  ail  the  information  he  received,  and  of  casting 
aside  aiMi  rejecting,  as  it  were  instinctively,  whatever 
«aa  wartblaM  or  immaterial.  Every  conception  that 
to  fail  BBind  aeoaMd  BMttBuy  to  laba 
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its  place  ninong  iu  other  rich  furniture,  and  to  be 
COfidentcd  into  the  smallest  and  moit  convuniint 
form.  He  never  appeared,  therefore,  to  be  at  all  en- 
cumbered or  perplexed  wHli  the  verbiage  of  the  dni 
books  he  peruaed,  ev  tbe  idle  talk  to  whicli  be  linen* 
ed :  bat  to  have  at  ooee  extracted,  hj  a  kind  of  in- 
tellcctual  alchemy,  all  that  was  worthy  of  attention, 
and  to  liave  reduced  it  for  hi»  own  use,  to  iU  true 
value  and  to  its  simplest  lorm.  And  thus  it  often 
happened  that  a  great  deal  more  was  leomed  from 
Ma  Diief  and  vigorous  account  of  the  theories  and 
■lyiunenta  of  tediona  writera,  tbaa  an  ordinal^  mo- 
dent  could  ever  have  derived  froiD  the  uott  fiuMU 
atudy  of  the  originals,^ — and  that  errors  and  absurdi- 
ties became  roanife»t  from  titc  mere  clearness  and 
plainness  of  his  staltraent  of  them,  whicli  might  have 
deluded  and  jjcrplexed  most  of  his  lieart-rs  without 
that  invaluable  assistance. 

It  ii  needleM  to  aay,  that*  with  those  vaat  reaour- 
tea,  hfa  coovarMtloD  «aa  at  all  dmee  rich  end  matrue* 
live  ill  no  ordinary  degree ;  but  it  was,  if  possible, 
still  more  pleasing  than  wise,  and  had  all  the  charms 
of  familiarity,  with  all  the  substantial  treasures  of 
knowledge.  No  man  could  be  more  social  in  his 
a^Mt,  less  assuming  or  fastidious  in  his  manners,  or 
mats  kind  and  indulgent  towarda  all  who  approach- 
ed Mn.  He  radier  liked  to  talk,— at  least  in  hk 
later  years;  but  though  he  took  a  considerable  share 
of  the  conversation,  he  rarely  suggested  the  topics  on 
whicii  it  was  to  turn,  but  readily  and  quietly  took  up 
whatever  was  presented  by  thotse  around  him,  and 
astonished  the  idle  and  barren  propounderg  of  an  or- 
dinary theme,  bv  the  treasures  which  he  drew  from 
Ibe  nine  Aij  bad  unconsciously  opened.  He  ge- 
nerally seemed,  indeed,  to  have  no  clwice  or  |M«ai* 
lection  for  one  sabjeet  of  dbeoorse  rather  than 
another;  but  allowed  his  mind,  litic  a  great  cyclo- 
pa:dia,  to  be  opened  at  any  letter  lu.s  associates 
night  choose  to  turn  up,  and  only  endeavoured  to 
aelect  from  his  inexhaustible  stores  what  might  be 
bait  adapted  tu  the  taste  of  his  present  hearers.  Aa 
to  their  capadljr  he  ^ave  hioHelf  no  trouble  t  and, 
bdeed.  Mien  waa  hfi  aiof^T  talent  for  making  all 
things  plain,  clear,  and  intrlli;:!!  !: ,  that  scarcely  any 
one  could  be  aware  cl"  gucL  a  dclicieney  in  his  pre- 
sence. Hi*  talk,  too,  though  ovcrHowing  with  infor- 
mation, had  no  resemblance  to  lecturing;  or  solemn 
discourving,  but,  on  the  contrary,  was  full  of  collo- 
quial spirit  and  plaanntn.  He  had  a  certain  auiet 
■ad  grave  humour,  wlUdi  na  Ihraagb  moot  of  hit 
conversation,  and  a  vein  of  temperate  jocularity, 
which  ^ave  infinite  zest  and  effect  to  the  condensed 
and  inexhaustible  information,  which  formed  its  main 
ataple  and  characteristic.  There  was  a  little  air  of 
•fleeted  testinen,  and  a  tone  of  pretended  rebuke 
and  contradiction,  with  whicfa  he  used  to  addranUa 
younger  friends,  that  irm  always  felt  by  them  aa  an 
endearing  mark  of  his  kindness  and  Umiliarityr— 
and  prized  accordinply,  far  beyond  all  the  solemn 
compliments  that  ever  proceeded  from  the  lipn  of  au- 
thonlj.  His  voice  wm  deep  oiid  powerful, — though 
be  coonHMly  spoke  in  a  low  and  somewhat  monoto- 
nous tone,  wtridi  hamumiied  adoiicab^  with  the 
weight  and  bfevity^  <rf  fail  «liinili>i«,  and  «1F  to 
the  greatatt  odvantago  die  pltawwt  aneedoioi  idiidi 


hi:  delivered  with  the  same  grave  brow  and  liis  jamt  *t 
calm  umilt  i  laving  soberly  on  his  lip6.  There  «a<<*>'* 
nothing  of  efl'ort,  indeed,  or  impatience,  aoy  isor« 
than  of  pride  or  levity,  in  his  demeanour ;  and  thert 
mM  a  Boer  enprawion  ofiepoaiag  ttraogthfaadaU 
arif>poMe«iea  b  hia  naaner,  than  we  ever  Tccdbrt 
to  have  met  with  in  any  other  person.  He  had  b 
his  character  the  utmost  abhorrence  for  all  loiti  o( 
furwardne»»,  parade,  and  pretension  ;  and,  indeed, 
never  failed  to  put  ail  such  impostors  out  of  couota* 
nance,  by  the  maoly  plainneaa  and  hanwi  ItKHfiik 
%j  of  hia  language  aiul  dnortaHat. 

**In  bia  temper  aadwipeiitieiwhe  wwaatcqlf 
kind  and  affectionate,  but  fOnaroiis,  and  considenie 
of  the  feelings  of  all  arouiM  Um,  and  gave  the  noU 
liberal  aj^ustance  and  encouragement  to  all  yoiiog 
persons  who  showed  any  indications  of  taleot,  or  id* 
plied  to  bim  for  patronage  or  advice.  Hh  bealu, 
which  wu  delicate  from  baa  yooiii  upwards,  secoicd 
to  beoeaae  firmer  aa  ha  advanced  in  years ;  sad  ka 
preserved,  up  almost  to  the  last  moment  of  bis  oMf 
eoce,  not  only  the  full  oonmand  of  bis  extnwdi. 
nary  intellect,  Ijui  a'l  the  alacrity  of  spirit,  aod  tbs 
social  gaiety  which  liad  illumiiiaied  bis  bappidt 
days.  His  friends  in  this  part  of  th«  country  am 
•aw  him  more  full  of  intelleotual  vigour  and  cdkh 
qoial  animation,— Hiever  more  delightful  or  MNi^ 
■tructive  than  in  hia  laM  vU(  to  Scotland  in  antana 
181 7-'  Indeed,  it  was  after  Aat  time  that  be  app&d 
himHilf,  with  all  the  anlour  of  early  hlr,  !  :  i-  Ji- 
ventioD  of  a  machine  for  meobanically  ciiji)'!^^  ail 
•orle  of  sculpture  and  statuary,— and  diatnbutcJ 
among  hia  fiieods  some  of  ita  eaiiicat  parfonaiooHh 
as  the  prodoctioM  oTo 7«iMig  Ktiat  jmt  cil«lD(« 
UadSdyear. 

**  Thn  happy  and  uacfol  life  came  at  lut  toageath 
close.  He  had  suffered  gome  inLunv! nicnce  throujrb 
Uie  summer  ;  but  was  not  senousiy  Ladispow.*d  uli 
within  a  lew  weeks  from  bia  death.  He  thee  bccane 
perfectly  aware  of  the  event  which  waa  appreadtiog; 
and  win  bit  usual  tranquiliitf  Mid  bcwmiieoce  at 
natnatr  aaamed  oohr  anxious  to  peiut  oat  to  da 
Mend*  aremid  him  the  many  aourcea  of  ummMu 
which  re  iiirDrdf  d  !iy  tlie  circunutaDcef  uodw 
whicli  ii  was  abijut  lu  lake  place.  He  expressed bil 
sincere  gratitude  to  Providence  for  the  length  of  Jsfi 
with  which  he  had  been  blessed,  aod  his  eiemptio 
from  most  of  the  infirmities  of  age,  as  well  as  for  tie 
adm  and  eheerful  evenmg  eC  Uft  that  he  hadlNia 
permitted  to  enjoy,  after  ifae  boooonible  labaMtf 
the  day  had  been  concluded.  And  thtu,  full  ofycM 
and  honours,  in  all  calmness  and  tranquiDitj,  bt 
yielded  up  his  soul,  without  pang  or  struggle, — sdJ 
passed  from  the  bosom  of  his  family  to  ibsi  of  ba 
God  I 

"  He  was  twioa  anniad,  but  baa  JeftneMMaNt 
one  son,  long  asaooiatad  with  bba  in  hitbovMBM 

studiee,  nnil  wyo  Lr-ni  " children  by  a  daughter  eb* 
predeceased  iuiii.  lie  wais  a  Fellow  of  the  Royal  So- 
cieties  both  of  London  and  Edinburgh,  and  one  ol 
the  few  Englishmen  who  were  elected  oaeaibat  d 
the  National  loitlUlle  of  France.   All  men  of  lesn- 

KuammDA  Ubanlbjr,  even  npaa  tfao  pnwfo w 
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tl      «ii*7  iueir,  and  diad,  w*  veriljr  bcUmt,  viibout  a  CoTTOM.MAMDVAeTau,intlUbAHn{^MMl*ToLIU.  " 

Wdghundaingie  eoem^.'^  p.  400. 


WEIGHTS  AND  MEASURES. 


Thk  bill  for  ascenainiDg  and  eatabliahbg  T^Kipnn« 
MfTT  of  Wkiohts  and  MEASURsa,  which  passed  the 
Imperial  IIi)u$u  of  Commons  in  the  Session  of  IS23, 
not  having  been  carded  through  (he  House  of  Lords, 
Oa  subject  has  less  imntedbila  inlaraat  attbepraMiit 
naawnt  than  tbara  has  baan  cMtrnaiaaio  auppaaa^ 
for  a  ftw  yean  paat,  that  it  would  by  tbia  Una  have  ac- 
quired. But  there  is  little  doubt  that  the  dtscussion 
will  be  revived  either  in  theUpper  or  tlie  Lower  House 
of  Parliament  before  many  more  niontha  have  elapsed ; 
and  it  seems  to  be  highly  improbable  that  any  insu- 
perable dIAcvlties  should  ttand  is  tbe  way  of  its  ul- 
  Tbii  mrawiiaptieii  ia  founded  on  no 


basty  view  of  tbe  rabfact  in  queatloD»  but  upon  a  la- 
borious and  somewhat  painful  examination  of  (ho 
historical  progress  of  the  measures  which  have  been 
tal-  eij  respecting  it,  and  ef|)ccially  of  the  laws  of 
England  respecting  uniformity  of  practice  in  differ- 
ant  parts  of  the  country ;  a  uniformity  which,  though 
laiwiaUj  eatecmed  by  all  goramiBeou  a  thing  to  be 
encouraged  and  enforoed,  baa  often  proved  to  be  no 
more  subjected  to  the  controul  of  iegislathre  enad* 
ment,  than  the  introduction  of  a  uniformity  oF  Ian* 
pua^'c  and  a  grammatical  accuracy  "f  speech  would 
be  found  in  every  part  of  an  ext«nsivc  empire. 

Augoito*  is  said  to  have  endeavoured  in  vain 
to  fame  a  new  Latin  woifl  into  the  laognage  of 
aadeot  Rone  t  tiM  Fk«neb,  on  tbe  otfaer  hand,  after 
an  their  labours  to  recommend  a  uniform  system  of 
measures,  have  ended  in  such  a  complication,  that 
for  the  most  simple  purposes  of  practical  mechanics 
and  civil  life,  it  h  become  usual  to  carry  rn  the 
pocket  a  little  ruler,  in  the  form  of  a  triangular 
prisDt  one  of  tbe  aides  containing  the  old  establish- 
ed Hnat  and  inchei  «f  the  royal  foot,  a  aecond  the 
millimetres,  centJmetree,  and  dcdnaties  of  the  nvo- 
lutionary  school,  and  the  third  tbe  new  tdtraroyal 
combination  of  the  Jacobin  raeaJturi',  ..  ith  the  royal 
division,  the  inches  conmstinj{  each  uf  the  S6ih 
part  of  a  metre,  or  the  four  millionth  of  a  degree  of 
Iba  meridian  of  the  earth,  if  such  occurrences  as 
these  be  calmly  considered,  they  will  make  us  more 
disposed  to  diminish  than  10  inarease  tlw  Buasbar  of 
penal  statutes  intended  to  cootpd  the  inhabltaBta  of 
the  different  parts  of  «  cnu-iirv  to  study  their  nnn 
convenience  conjointly  niiti  liiat.  oi  their  nciffh'tuur^. 
and  to  spare  themgclves  the  necessity  of  a  k Lintn- 
■Mtleal  opemtiona  in  tbe  course  of  every  market 
4B]r ;  nd  we  shall  feel  that  It  is  more  incumbent  on 
a  wise  govemmant  to  endeawwt  to  fiMiiitte  both 
tbe  attainment  of  correct  and  onHbnn  ttaadtrds  of 
IcL'.^i!  r\i«ting  measures  of  al!  I'ithU-.,  and  rtir  n-^ady 
imderstandiag  of  all  the  provincmi  aad  local  lerau 


applied  to  measures,  cither  regular  or  irregular,  by 
the  multiplication  of  glossaries  and  tables  for  tbe 
correct  definition  and  compariron  of  such  terms. 

Measures  have  apparently  always  been  derived,  in 
Iha  6r8t  instance,  from  some  part  of  the  human  par* 
ami  s  e  foot)  a  pace,  a  fathom,  the  orgjia  or  atretdi 
of  tbe  arms,  a  eabh,  a  palm,  and  a  linger;  thne 
have  probably  all  been  used  in  tlic  earlier  states  of 
society  by  each  individual  fVuni  tlie  magnitude  of  his 
own  person  ;  and  altertrards  a  standard  measure  has 
betui  eiiUbliglied  by  authority  from  theyeal  or  sup* 

Eosed  magnitude  of  the  person  of  soaeking  or  hero, 
k  order  for  the  attainment  of  aera  parfbct  ui^oniii* 
ty  m  prnclket  tboagb  ft  is  siM,  Aat  in  some  parU' 
of  the  East  the  Arabs  still  measure  tbe  cubits  of  their 
cloth  by  the  fore  arm,  with  the  addition  of  the 
breadth  of  the  other  hand,  which  serves  to  mark  the 
end  of  the  measure,  as  the  thumb  which  was  former- 
ly added  at  the  end  of  tbe  yard  by  the  EoglUi 
ctothiers.  It  ought  not,  liowever,  to  be  forgotteo, 
that  any  ooa  of  uase  tanua  possesses  aa  advantage, 
for  popular  use  and  for  the  convenience  of  future 
ages  and  of  remote  countries,  which  would  be  lost 
by  the  introduction  of  any  more  arl)itrary  measure- 
meat;  thus  a  haud'it  breodlli,  or  a  foot,  is  always 
sufficiently  understood,  without  any  definition,  to  en- 
able us  to  form  to  ourselves  a  toleiabla  acciliate  pic- 
ture of  tbe  magnitude  intended  to  be  described  t  and 
there. is  scarcely  an  instance  of  the  caprice  of  deno- 
mination having  ever  extended  so  far  as  to  make  tbe 
mt  iMji  L  called  a  loot  in  any  country  so  small  as  half 
a  iiatural  lout,  or  i>o  great  as  two  feet  of  an  ordinary 
person,  and  certainly  not  of  iu  amounting  to  three 
ordioanr  fitet;  while  a  metre,  even  to  those  who 
know  toot  tbe  wmd  implies  a  measura*  m^bt  as  well 
bara  maaatsmOa^araniaolvariqiiarttaaalcagtlk 
somewhat  greater  then  a  yard. 

The  idea  pf  .iccu:  Qtcly  verifying  the  standard  rTa 
country  by  any  otrier  means,  than  that  of  u  comp»- 
rison  with  some  actually  existing  original,  can  scarce- 
ly have  occurred,  except  in  a  very  advanced  period 
of  the  progress  of  civilisation.  '  It  wa^  indeed  enact* 
ad,  in  tbe  time  of  our  Hawy  tbe  Third,  that  an 
oam»  diottid  be  the  weicfat  of  640  dry  grains  of 
«  h  nt  t  iken  from  the  middle  ofthc  car,  that  a  pound 
sliuuiii  be  twelve  ounces,  a  gallon  of  wine  eight 
pounds,  and  eight  gallons  of  wine  a  bu«hel  of  Loo- 
duQ :  but  this  scemH  rather  a  direction  for  making  a 
single  standard  timn  a  mode  intended  for  the  conti* 
anu  verification  of  the  staitdard  in  case  of  any  mi- 
Bute  uncertainty.  Again,  in' a  ststufe  of  Henry  the 
Seventh,  a  gallon  of  <  nrn  "'H'-  mrnt toned  as  contain- 
ing eight  pounds  of  wheat ;  aad  tlu^  may,  perhaps, 


*  TIm  Editor  bee  laeelved  Aw  aitide  from  a  quarter  which  entitles  him  to  state,  with  the  utmost  CfCI- 
fideoce,  that  it  contains  an  accurate  and  faithful  account  of  Mr  Watu   The  briUiaat  eulogium  wttb  ^ 
it  so  properly  concludes  is  known  to  have  been  written  by  Mr  Jefiey. 
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serve  to  explab  the  origin  of  the  two  different  gal- 
loM.  But  the  nriMtlCtttion^if  ao  original  auodvd, 
derived  flron  an  object  of  defieite  nagnimde,  exte- 
rior to  the  human  persnn,  teenu  to  have  been  reserr* 
ed  for  the  days  of  the  French  Revolution,  though  it 
has  since  been  adopted,  in  «n  improved  form,  by  the 
introduction  of  a  foot  equal  to  ^j^  of  the  pendulum 
vibrating  Buconds  a$  a  Tcpresentaiivc  of  tbe  custom- 
aty  foot  of  tbc  Itiogdom  of  Deoiaark.  (Joaraa^  A  L 
ISSl.^Jlr.  CWtN.V.) 

Tlie  Royal  Society,  under  the  presidency  of  Mr 
Folkes,  made  some  very  accurate  comparisons  of  the 
English,  and  French,  and  old  Rotnau  •.tariiJards, 
which  are  recorded  in  the  Fhitotapkkal  Transaclions 
tat  17S6, 174S,  and  1743  ;  and  George  Graham,  the 
WBtchmalcer,  determined,  «t  Ibe  MUoe  timt,  tbe  001^ 
tect  length  of  the  penduhim  vflieaitog  eeeends  to  be 
39.130  incfies,  but  the  standard,  with  which  he  com- 
pared it,  ret^iring  some  reduction,  it  was  a^erwards 
ji  t.injcd,  that  the  length,  as  derived  from  these 
cxpcrimutts,  ought  to  have  been  more  nearly  39.14 
inches. 

A  CoouBittee  of  tbe  Houte  of  Conmioaa  waa  ap* 
pobted  lo  IT6B»  of  wlndi  Lofd  CaiTalert  woi  Omt' 
nan ;  their  Report  eontaint  MnM  inportaot  informa- 
tion respecting  the  standards  then  in  use.  They 
found  that  tbe  customary  ale  and  beer  gallon  of  the 
Excite  was  estimated  at  282  cubical  inches,  while 
tbe  legal  wine  gallon  of  the  Exchequer  was  compute 
«d  at  only  2S(,  thoagh  tbe  onbr  existing  standard  of 
the  vine  galloo,  in  1886,  whieii  waa  kmt  at  Guild- 
hall,  contained  BO  |Bore  than  SS4  cubteal  incfaee ; 
they  suggested  the  adoption  of  this  smaller  gallon  for 
the  le;,'al  standard,  perhaps  as  being  more  favourable 
to  the  revenue,  though  the  gnllcm  of  831  inches  bad 
been  previously  legalised  by  the  act  of  the  fiAh  of 
Queen  Anne ;  and  they  employed  the  well  known 
Mr  Bird  to  prepare  two  standards,  which  were  to  be 
Miot  cepiea  of  that  which  waa  nade  by  Graham  for 
dte  Koyal  Society  in  1743,  from  a  very  careful  com- 
p.iri-oii  rT  iliL  '.Ai-iiius  ynnU  and  ellj  of  Henry  the 
?5tveiuli  ami  1 , 1 ■/;.b<  tti,  »fiich  were  kept  in  the  Ex- 
chequer. Oni  L)i  (111  [  [jpiej  was  marked  "  Stand- 
ard Yard,  175S,"  and  woe  presented  by  the  Commit- 
tee to  the  House  with  the  intention  that  it  Aoald 
be  edepied  at  the  legal  atandard;  the  other  was 
Bade  M  with  «Mta^"  for  I 
to  be  kept  in  the  Exchequer. 

A  subsequent  Repq^  of  a  Committee,  appointcKl  in 
1759,  consists  principally  of  proposals  for  some  le« 

{(islative  regulations,  tending  to  faciiitAtu  the  equal- 
tation  of  mligbts  and  measures  by  the  esublish- 
nwDt  of  pepper  vethoda  of  cheduog  and  anlimrWiw 
Hm  ■tahoarda  to  be  emplojred.  In  1785,  two  bm 
were  brouj>ht  into  fhr  Hnuse  of  Commons  by  Lord 
Carysfort,  in  confornuiy  with  the  reports  irf'  the  Com- 
mittees; but,  from  Rome  accidental  cireMBHtMQWi^ 
they  were  not  passed  into  laws. 

Another  Committee  was  appointed  in  1790;  but 
no  ninuiea  of  their  prooeedii^  have  been  leoorded 


(,  and  proposed 


dulum  Yibrat:n-  seconds  bad  been  ascertained  tttb0'^«b'' 
jl8-lS047  iAcbes,  and  that  the  oMtre  of  plado*  MM- 
eared,  at  the  tenpeniure  of  8i*,  Ba|^ 

inches,  representing,  at  32°,  the  ten  millionth  part  of 
the  quadrant  of  tlie  meridian  ;  they  remarked,  with 
great  truth,  that,  although  in  theory,  the  original 
standard  of  weight  is  best  derived  from  tbe  measure 
of  capacity,  yet,  in  common  practice,  it  viH  general, 
ly  be  found  aioie  omtmhut  le  xefeiao  thia  oeder; 
and  they  reremewnded,  tipao  the  ai^geetlon  of  Dr 
Wollaston,  that  a  gallon,  containing  ten  poundi  of 
pure  water,  should  be  adopted  as  a  substitute  for  the 
;i!<j        I'LTii  gallons,  which  luiU  become  different  ra- 
ther from  accident  than  from  any  direct  legitlative 
authority,  containing  the  one  a  little  more  Uian  ten 
poandt,the  otheraJitlie  teah  tbovgb- tbe  atmdarda 
of  the  latter  sreie  aatHnmtfy  dbcetdiintanwngfhaM 
selves.   It  seems  to  have  been  intended  to  aboliab  th« 
wine  gallon,  whidi  is  also  that  of  the  apothecaries ; 
though  it  was  recc  ninu  rKb  I  to  retain  the  use  of  the 
Troy  Weight  of  the  goldsmithit  employed  also  by  the 
apothecaries.    It  bad  before  been  observed,  that 
twelve  wine  gaUona  of  diatiiled  water  weighed 
Ijr  100  pounds  Aveirdivowj  bti»  Dr  Well 
proposal,  to  make  an  ale  gallon  of  exactly  ten  pounds, 
afforded  a  greater  facility  in  the  operation  of  adjust- 
ing the  meaiiirc.  >iiiic<'  it  Is  hdl  v.,tv  tissy  to  divide 
100  pouodsinto  twelve  equal  parts,  with  tbe  weighta 
in  common  use. 

Some  very  important  experiaaenta  on  weighta  and 
measures  had  been  made,  a  lUtla  befen  die  iaUm  of 
this  Committee,  by  Sir  Geoi^  Shuckburgb  Evelyn, 
who  hi^  published  an  elaborate  paper  on  the  subject 
In  the  PhiUnophicai  Tramo.tiu:..-,  lor  1798  ;  and  by 
the  ingenious  Mr  WUitchurst,  vho  obtained  the 
length  of  tbe  pendulum  by  measuring  the  dlficrence 
of  two  lengths  affording  vihntioBa  of  dilfisent  fr^ 
quency.   There  were  atill  eeoe  aiaate  dlMOfdaii- 
oce  between  tbe  various  meaaurementa  which  appear* 
ed  to  be  of  tbe  highest  authority  ;  and  some  particu- 
lars in  the  ni'iiijit  of  the  Com  mi  am'  (if  ]  SI  I  are  ma- 
nifestly crruiieaus  (  thus  the  weight  of  a  cubic  foot 
of  water  is  stated,  from  a  mistake  in  computation,  to 
be  1000  ounces  at  £61°  of  Fahrcnhcii,  while,  la 
fact,  it  is  lets  than  this  evoi  at  89^,  the  aaajrininn  of 
density;  and  again,  tbe  customary  length  of  the 
English  foot,  which  has  always  been  adjusted  at  the 
onlinarj-  trrnpcratore  of  the  atmoaphere,  and  rather 
nt  that  of  the  sumner  than  of  the  winter,  as,  for  ex* 
ample,  in  the  great  trigonometricaal  operations  of  Ge- 
neral Rot  and  hia  sncceasors,  at  6S0  of  Fabreiihei|» 
was,  in  the  wpatlMMtts,  copied  by  Ibe  Coaaaittoe 
fteai  Ffele^  coovered  with  the  French  standard, 
wMeh  wae  Intend^  to  be  employed  at  tbe  frizzing 
point  of  water,  without  any  <  orr.x  iion  fur  ilii*  diver- 
sity i  though  Dr  Young  had  long  before  pointed 
out  the  omission  both  in  tbe  JomnaU      the  Rtytt 
InttittOim  and  elsewhere^  and  liad  coinpated  the  Imft 
length  of  the  metre  aooatding  to  theae  eperatioM  of 
Professor  Pictet,  confirmed  by  some  earlier  once  of 


In  1814,  however,  e  very  tmportant  Report  waa  pre-  Bird,  Mukelyne,  and  LaUnde,  to  be  S9.S710  Eng. 

aented  to  the  House  hy     Dew  Committee,  who  had  lish  inches,  instead  of  39.3888. 

ealled  upon  Dr  \V.  Hyde  Wolla*toa  and  Professor  In  order,  therefore,  to  remove  any  doubt  which 

Playfair  for  their  opinions  on  the  subject ;  and  it  was  might  still  be  reasonably  entertained  on  the  laMoil. 

ptinGiMlly  in  consequeooe  of  these  exaninatiooa  Mr  Daviea  Gilbert  laoved  the  HeiHe  of  tNmiiairiia 

«attieCownitiee«tteiltliittli»IepgiiiflfilMpeB.  inlkt  jaw  1818,  t»  piMnt  o  lawUt  dUiMto 
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Captain  Kater,  by  hia  extreme  care  in  combatiog^'^''^ ' 


vrfiit^uBDiltlie  Prince  Regent,  prayiog  tibat  he  would  give  di- 
M  libire*.  section,  that  proper  meaaures  should  be  taken  for 
naoertaiMng      Irngth  of  the  pendiiliun  vibntiog 
Moomlb  and  Ant  wwpwwg  the  FVencb  aad  English 


Moondb  ami  iwr  comMrwg  toe  mndi  um  English 
•taodards  with  each  other.  In  ooosequence  of  this  ad« 
drew,  the  Astronomer  Royal  was  in  the  first  instance 

directed  to  perfomi  the  necessary  operations  ;  and, 
upon  hii>  asking  for  some  further  assistance,  the  Pre> 
•idcot  and  Council  of  the  Royal  Society  were  re- 
quested to  appoint  a  Committee  to  cooperate  with 
bin.  Thia  Committee  consisted,  besidet  the  Presi- 
dent and  Secretaries,  of  the  late  Sir  Charles  Blagden, 


every  source  of  error,  has,  in  point  of  fact,  apparent- , 
ly  obviated  oil  these  diflkniltieai  yot  it  caanot  be  ex* 
pected  that  so  mn  •  condtiMlioo  of  qintificationy 
should  ugaio  be  found,  in  case  of  a  repetition  of  the 
experiments,  and  Dr  Young's  apparatus  may  still,  at 
i>otiic  future  tiraej  be  employed  witli  advantagOk  M 
least  for  a  collateral  check  upon  ibe  results. 

The  obstacles  which  prevented  the  completion  of 
tlie  observationa  which  were  made  for  aome  time 
with  this  apparatm  at  Graenwidi,  was  tbe  diflonlty 
of  obUkiaiog  a  aeapeiiiaat  to  ddicate  as  to  count  the 


Mr  Gilbert,  Dr  Wollaston,  Dr  Younp,  Captain  Kat> '  number  of  vibrttiont,  without  tentibly  interfering 


er.  General  Mudge,  Mr  Brown,  Mr  lUnnic,  and  Mr 
Troughton.  They  begau  by  discussing  the  several 
modes  of  making  Uie  requisite  experiments  which  oc- 
curred to  the  different  members,  and  it  was  reaolved, 
ibat  a*  many  of  these  methods,  as  were  preferred  by 
«acb  of  them,  should  be  separately  carried  i^  eM» 
cution,  in  order  to  obtain  collateral  determinadoaa 
of  the  required  length.  Mr  Pond  pursued  theme* 
tbod  of  the  i'reach  astronomers,  and  obtained  some 
very  satisfactory  results,  with  an  apparatus  such  as 
thcjr  had  employed ;  Dr  Young  proposed  a  method 
derived  from  tiiat  of  Whitehurst,  antl  very  perfect  In 
theory,  but  somewhat  complicated,  and  which  has  ae< 
ver  yet  been  practically  executed  ;  Capuin  Kater 
invented,  with  great  inj^enuity,  and  en  juoyed,  with 
great  mechanical  skill,  an  apparatus  which  does  as 
much  credit  to  his  talents  in  the  arrangement  es  to 
his  perseverance  in  the  experiments  which  he  per* 
formed  with  it,  and  the  accuracy  of  his  detemoM* 
tiOM  has  been  fully  aj^preciated  by  mathematicians 
and  practical  astronomers  throughout  the  world ;  and 
his  operations  have  been  and  are  still  about  to  be  re- 
peated by  many  observers  in  diflTercot  countries. 
Captain  Katcr's  apparatus  has  been  fully  described 
ia  the  Artide  PavouLUM  of  thia  Supplement ;  it 
owe*  no  ineennderable  part  of  Ita  advantage  to  the 
ivoper^  tubsequeotly  demonstrated  by  Ij^iUce, 
tfiat,  even  if  the  opposite  knife  edges  were  consider- 
ably blunted  and  rounded  off,  supposing  tfn  rn  id  lie 
equally  affected,  the  distance  between  them  would 
Still  afford  the  true  measure  of  the  length  of  the  pen* 
dulum,  without  any  farther  conrcctioo  for  the  change 
of  the  axis  of  motion.  It  baa  ako  been  demonstrat- 
ed ID  tfaii  oonntiT,  by  neaot  of  the  experiments  of 
CShladol  oa  tbe  olaitiaty  of  metals,  that  the  tempo* 
laiy  cbaage  of  form,  depending  on  the  comprcstsiun 
of  tbe  steel  edge,  would  bo  too  inconsiderable  to 
produce  any  wadbla  aharadon  of  the  length  in 

The  otigcet  of  Dr  Young'a  apparatus  waa,  to  ob* 
tain  two  or  niofa  lina  Inaa,  traced  at  different  paru 
of  a  scale,  which  ahootd  exhibit  between  them  a  cer- 
tain determinate  purtion  of  the  length  of  a  pc  i:Jii1ij:u 
vibrating  secotid."-  He  apprehended  that  the  accu- 
rate determination  of  the  form  and  direction  of  the 
knife  edges,  and  the  meaaurement  of  the  diatance 
between  any  such  edges,  which  was  necesaary  in  the 
■atbod  ptcpoeed  by  Prooy,  as  well  as  in  that  which 
was  Mbaeqaemly  lOTattted  by  Captain  Kater,  vrould 
rtijuirc      ri  4:111  nnd  delicacy  in  the  execution  and 


with  their  frequency.  A  very  ingenious  clockmakcr 
was  cniploycd  to  furnish  a  scapement,  of  which  the 
intention  was  to  strike  the  pendulum  slightly  and  in- 
tttuntaneously  at  the  loweat  point  of  its  vibration,  and 
tlien  to  recoil  frooi  it«  ao  nat  even  a  considerable 
iaqmbe  ntight  have  tiltla  or  ao  aflaet  in  altering  the 
rate  of  tbe  pendulum ;  but  it  waa  in  fact  observed, 
upon  comparison  with  the  clacks  of  the  observatory, 
that  the  vibrations  in  larger  arcs  were  more  frequent 
than  those  which  were  performed  in  smaller ;  so  that 
the  scapement  must  have  exeited  a  very  consider* 
able  influence  on  the  tiaw  af  every  vibration.  It 
waa  therefore  fouiMl  necessary  to  ahiodon  Ihie  nia- 
tbod  of  making  the  experiment ;  but  there  woald  be 

III)  difficulty  in  conduction'  it  vory  b3'-i-'riictrr:ly  by 
Dieaus  of  a  journeyman  clock,  wiUi  a  wooden  or  bi-asi 
pendulum,  capable  of  having  its  length  altered, 
as  to  become  comparable  with  the  vibrations  of  Dr 
Young'e  pendulum  in  its  diSisrent  states;  and  it 
might  even  be  found  sufficient  to  oboerfe  tlM  pendu- 
lum, with  tike  aame  scapement,  ao  altered  aa  not  to 
give  any  impulse  whatever,  bat  merely  to  reckon  the 
vibrations  by  means  of  the  detent,  during  the  spon- 
taneous vibrations  of  the  pendulum,  which,  on  ac- 
count of  its  great  weight,  would  be  continued  for  a 
considerable  time  in  consequence  of  tiie  firtt  impulse, 
tafcias  care  that  tbe  detent  should  ba  Mraclc  esacdj 
at  the  middle  of  the  vibration,  and  that  it  ■hoilld  un- 
bound in  some  measnra  fton  tha  pnadnimn  at 
moment  of  contact 

Before  any  attempt  was  made  to  introduce  any  le* 
gislative  regulations  upon  the  foundation  of  ihu  va- 
rtouitscicntitic  experiments,  which  had  been  soaccu* 
talely  and  satisfactorily  coodnMed,  it  waa  Uunifht 
advisable  by  his  Majesty's  Minister!  that  the  aobject 
at  large  should  be  suliimitt  d  to  \he  deliberate  con- 
aideratioQ  of  ioiae  competent  per»o»a,  who  might 
discuss  it  more  minutely  than  could  be  done  with 
coavcaience  before  a  Coounittee  of  either  HoOM  of 
Parliament;  and  that  a  commission  should  be 
mnled  ibr  thia  puipoae  by  a  writ  of  the  Privy  Seal, 
xbe  commissioners  thus  mminated  in  1818  were 
the  late  Sir  Joseph  Banks,  Sir  George  Ocvk,  Mr 
Davie*  Gilbert,  Dr  \V.  Hyde  Wollaston,  Dr  Tho- 
mas Young,  and  Captain  Henry  Kater-  Some  fur- 
ther operations  for  the  comparison  of  the  cxiatiag 
standwda  of  length  were  undertaken  by  Captain 
Kater }  Dr  WoUaaton  examined  aome  of  the  authu- 
tked  meatores  of  capacity,  and  Dr  Young  offered 
his  Kervici'i  as  i5eLri'L;ii  v  t'l  :lie  cnmmlttee,  vi  t;it! 


the  observatioD,  than  could  be  expected  from  any  assistance  of  a  cJiirk  who  liad  studied  the  law,  while 
eoauMD  worlman  or  azptrinmater ;  and  thov^  Sir  Ga«i|go  Clarh  and  Mr  Oiibait  wara  anptayed  In 
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\Vcisii'»"i'iprcpar«lloM  for  carrying  into  effect,  in  their  le- 
Mciuiirci.  gisiutivo  capacity,  tuch  regulations  as  the  comroia* 

^-^.'^  aioners  at  large  night  •grae  to  propose.  The  6r«t 
occupation  of  III*  cwrk  wm  to  dHUCo  copious  cxtracu 
from  the  statutes  at  large,  by  means  of  which  Dr 
Young  drew  up  an  abstract  of  the  present  Mate  of 
the  laws  relating  to  weights  and  mtasvircK,  and  after- 
wuds  to  select  from  the  Agricultural  liei>oris  of  ibo 
AArent  counties  such  materials,  as  afforded  a  >;lo«- 
tary  of  all  the  temw  employed  in  any  part  of  Great 
Bruafn  for  denonimting  the  irregular  wiigbli  or 
measures,  which  Imt*  acquired  •  locid  enrreiicjf  ia 
agricultural  or  other  commercial  trtMactioftt. 

Allur  this  sketch  of  the  previous  history  of  the  4ub- 
jeci,  we  may  now  jirocetii  to  fuitract  from  the  lie- 
ports  of  the  Cotnmiuiontrt,  »ad  from  the  bills  found- 
ed on  them,  aaeh  atataaicnts  ea  miy  either  nenre  in 
the  piece  of  oenoBa  for  tho  tegulattoo  of  weights  and 
measures  in  general,  or  ae  docimenU  respecting  the 
actual  value  of  the  »arfous  staadards  possessing  the 
hif-'hcst  i!of;rL'L'  of  uathenticity ;  and  this  ariicJc  can- 
not be  more  properiy  concluded  than  by  subjoining 
•one  further  oomparatire  table*  of  the  etandurds  of 
ueMwet  ood  weights  adopted  by  difiincnt  countne* 
■nd  at  diffineiit  periods. 

First  Report  "  I.  Upon  a  deliberate  OOOaldera- 

tion  of  tim  whole  of  the  system  at  preieilt  exuting, 
we  an-  iniprcfscd  with  a  sense  of  the  great  difficulty 
of  effecting  any  radical  chutigcs,  to  so  considerable 
ao  extent  as  might  in  same  respects  be  (ic^iruble  ; 
and  we.  tbeiefor*,  wish  to  proceed  with  great  caa> 
tkn.  in  the  iuggMtioDi  wUdi  we  aball  ventnie  to 


prapose. 

"  II.  With  respect  to  the  actual  magnitude  of  the 
standards  of  length,  it  docs  not  appear  to  us,  that 
there  can  be  any  eui)ici<:nt  r<:aton  iar  altering  those 
which  are  at  present  generally  employed.  There  is 
no  practical  advantage  io  having  a  qaantity  commen- 
amMe  to  any  original  qoantitjr  eaisnog,or  which  may 
be  iinnr;inod  to  cxkt,  in  nature,  except  as  affording 
some  little  fncouraj;onicot  to  its  common  adoption  by 
eeighbouring  nation  .  I?ut  it  is  scarcely  possible 
that  the  departure  from  a  standard,  once  universaiiy 
eitablished  in  a  great  country^  should  not  produce 
iBoeh  more  labour  and  ioconvenience  in  its  internal 
relatioBs,  than  ft  coaM  ever  be  expected  to  save  in 
the  operations  of  foreign  conamce  and  correspond- 
ence, which  always  are,  and  always  must  be,  coo- 
ducted  by  persons  to  whom  the  difficulty  of  calcula- 
tion is  comparatively  inconsiderable,  and  wlio  are 
also  remooerated  for  thdr  trouble,  cither  by  the  pro- 
fits of  their  conincrcial  concerns,  or  by  the  credit  of 
thetr  scientific  aequiremenu. 

"111.  The  subdivisions  of  weighu  and  meatnica 
at  present  employed  in  this  country,  appear  to  be  far 
won.-  convenient  for  practical  purposes  than  the  de- 
cimal scale,  which  might  perbapai  be  preferred  hy 
some  persons  for  making  calculations  with  quantities 
•Ireadjr  detcmioed.  But  the  power  of  expressing  a 
third,  a  fowth,  and  a  sixth  of  a  foot  in  inches,  with- 
out a  fraction,  is  a  pccaliar  advantage  in  the  duode* 
cimal  scale  ;  and,  for  the  operation  of  weighing  and 
mea<«urinj;  capacities,  the  continual  division  by  two 
renders  it  practicable  to  make  up  any  given  quantity. 


with  the  smatlc&t  possible  number  of  standard  weight*  Wi^a 
or  measures,  and  is  far  preferable  in  this  respect  to 
any  decimai  scale.  We  would  therefore  ffrrnrttm^j 
that  all  the  multiples  and  subdivisions  of  the  atla^ 
ard  to  be  adopted  should  retain  the  saoM  lelattva 
proportions  to  each  other  as  are  at  present  in  gene, 
ral  use. 

"  IV.  The  most  authentic  standards  of  length  i 
which  are  now  in  existence  being  found,  upon  a  mi- 
nute examioatioo,  to  varjr  in  a  very  ^igbt  degias 
from  each  other,  aldioa||h  either  of  tbein  n^fathe 
preferred,  without  any  dufierence  that  would  beooas 
sensible  in  common  cases  ;  we  beg  leave  to  recoo- 
mend,  for  the  Itpcl  ouf l rnaination  of  the  standard 
yard,  that  'which  was  etuployed  by  General  iioy,  in 
the  measurement  of  a  baee  on  Houn&Iow-  Heath,  sst 
foundation  for  the  trigonometrical  operations  that 
have  been  carried  on  by  the  Ordnance  throushoat 
the  eeuotfy,  and  a  duplicate  of  which  will  preMiy 
be  laid  down  on  a  standard  scale,  by  the  CooMaittes 
of  the  Uoyal  Society  appointed  for  assisting  the  Afc 
tronoiTier  Uoyal  in  the  determination  of  the  kngtb 
of  the  pendulum;'  the  temperature  being  suppewd 
to  be  62  degrees  of  Fohrenbeil,  when  the  scale  ii 
ami^yed. 

"  V.  We  propose  also,  upen  the  aatboriQr  of  ihe 
experiments  made  by  the  Coaiaittee  of  the  Roytl 

Society,  that  it  hhould  be  declared,  fi-  !lv  purpose 
of  ideautyiug  or  recoverirg  ilie  letJgth  ot  thi(  frtsfid- 
ard,  in  case  that  it  should  ever  be  lost  or  impaired, 
that  the  length  of  a  pendulum  vibratine  seooitds  of 
mean  solar  time  in  London,  on  the  level  of  the  set, 
and  in  a  vacoaro,  is  *  M.lS7fi'  inches  of  this  sciisi 
and  that  the  length  of  the  metre  employed  in  Fiasco 
as  the  10,000, 000th  part  of  the  quadrantal  arc  of  die 
meridian,  ha»  bvvu  found  equal  to  '  39.3694'  inches. 

"  VI.  The  definitions  of  measures  of  capacity  are 
obviously  capable  of  being  immediately  deduced  frosi 
their  relations  to  measureii  of  length  ;  bat  since  da 
readiest  practical  method  of  ascertaining  the  rosgiu- 
tade  of  any  measare  of  capacity  is  to  weigh  the  qua> 
tity  of  water  which  it  is  capable  of  containing,  it 
would,  in  our  opinion,  be  advisable  in  this  lo&twce 
to  invert  the  more  natural  order  of  proceeding,  sod 
to  define  the  measures  of  capacity  nuher  fram  ibs 
weight  of  the  water  they  are  esfiaole  ^  contaiDin|, 
than  firom  their  solid  content  in  space,  b  rat 
therefore  be  convenient  to  begin  with  the  defailioB 
of  the  standard  of  weight,  by  declaring  that  '  nice- 
teen  cubic  inches  of  distilled  water,  at  the  tmpfr*. 
ture  of  S(f,'  must  weigh  exactly  ten  ounces  Troy,  or 
4.800  grains:  and  t£rt  7000  such  grains  naie  s 
penidaveMnpois;  aapposbg,  however,  the  cubic 
inches  to  relate  to  the  aMBsnre  of  a  portion  of  bm^ 
adjusted  by  a  standard  scale  of  brass.  Thu  defiii> 
tion  is  deduced  from  tome  very  accurate  cxperv 
menta  of  the  late  Sir  George  8liuckburgh  on  th» 
weights  and  measures  of  Oreat  Britain ;  but  wo  pro- 
pose at  a  future  period  to  repeat  such  ol  tliem  u  ap- 
pear to  be  the  mott  important. 

<*  Vll.  The  definitiona  thoa  oatabiished  are  ast 
calculated  to  iatrodtice  anjr  variation  from  the  eiii^ 
ing  standards  of  length  and  nf  w  tif  ht,  v*  fiii  S  mjvbs 
considered  as  already  sul&cieQUy  weii  asccrtauitd. 
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Bat,  with  respect  to  the  measarc  ofcapRcity,  it  ap- 
p>eiirs,  from  »he  Report  contained  in  the  App«ndix 
(A),  tliat  the  le^'ol  gtandardi  of  ibc  highest  autho- 
rity are  considerably  at  Tarianov  with  each  other: 
the  standard  gallooi  i^uart,  and  pint  of  Queea  Elis*> 
bttb,  which  are  kept  in  the  Excbequer,  iMWing  been 
dio  apparently  eoiployed,  aluHwt  indberiniaMel/, 
for  ;u!iij:itinj;  the  nicatures  both  of  corn  and  of  beer; 
between  which,  however,  a  dirtVrt'iice  has  gradually, 
and,  u  it  may  be  sLipjioscd,  uiilnteiitionally  crept  in- 
to the  practice  of  the  Excise  ;  tlie  nle  gallon  being 
understood  to  contain  nlxiut  four  and  a  half  percent. 
more  than  the  com  £ailoa>  though  we  do  not  find 
any  particular  act  of  FmbnacDt  in  which  Ma  exctm 
u  expreuly  recognised.  We  think  it  right  to  pro- 
pose, that  these  measures  should  again  be  reduced 
to  their  original  equality  ;  ai  d  at  the  same  time,  on 
account  of  the  great  convenience  which  would  bede- 
rived  froiu  the  facility  of  determining  a  gallpn  and 
ita  parts,  by  the  operation  of  weighing  n  certain 
qtuntity  oF  waiwr,  ainouoting  to  an  entira  nmnber  «f 
pounds  and  ounces  without  flncUans,  we  venture 
strongly  to  recommend,  that  the  standard  ale  and 
corn  gallon  should  contain  exact!)'  ten  pounds  avoir- 
dupois of  distilled  water,  at  62"  of  Fitbrcnheit,  being 
nflftrly  equal  to  '  277>2'  cubic  inches,  and  agreeing 
with  the  standard  pint  in  the  Exchequer,  which  is 
Ibttnd  to  contain  euctly  twenty  ounces  of  water. 

"  VIII.  We  presume  that vecy  little  inconvenieitce 
would  be  felt  by  the  public  fronf  the  introduction  of 
this  gallon,  in  the  place  of  the  customary  ale  gallon  of 
S82  cubic  inches,  and  of  the  Winchester  corn  gallon, 
directed  by  a  statute  of  King  William  to  comaui  2(j9, 
■nd  by  some  later  statutes  estimated  at  2721  cubic 
inches;  especially  when  it  is  considered  that  llw 
■tandards,  by  which  the  QlMrt  and  pint  beer  measures 
nsed  in  London  are  habitually  adjusted,  do  not  at 
present  differ  in  a  i>cnsiblc  degree  from  the  standard 
proposed  to  bo  rtndered  general.  We  apprehend, 
also,  that  the  slight  excess  of  the  ne»'  bushel  above 
the  common  corn  mea.»ure  would  be  of  the  less  im- 
portaaM»W  the  customary  measures,  employed  in 
dilisnnt  parts  of  Great  Britain  are  almoat  univeiaal- 
Ijr  hrser  than  the  legal  Winchester  bushel. 

"  I\.  Upon  the  quest  ion  of  the  propriety  ofabolisb- 
iogalto^'ttiier  the  use  of  the  winu  gallon,  and  cilablish. 
ing  the  new  giilUm  often  pounds,  as  the  only  staridard 
for  all  purposeSi  we  have  not  yet  been  abie  to  obtain 
*  '  ~  lingtoaconclusivcdctcrroina- 


subjoined  table.  Now,  since,  according  to  Sir  Geor-e  Ws%|ws 
Shucltburfrli's  experiments,  a  cubic  inch  of  disiiikd  " 
water,  at   ,ij  ,  w,_-,.ha  5;52J  grains,  the  speciBc  gia-' 
vity  of  the  water  being  to  tiut  of  distilled  water  aa 
1.00060  to  1,  and  die  g^parent  specific  gravity  of 
distiUed  water,  io  a  v«aaai  ef  biaN  •»  AC*,  beiag  lo 
that  of  water  at  69*  w  UOOMto  l.ft  follewe^at 

the  apparent  Specifir  rmTtfy  nf  the  wu!(  r  rmploycd 
was  1.00106,  and  tl  ial  Hii  ouuce  avuuJupois  corre- 
sponded to  1.7S1  cubic  inches.  Hence  we  obtain 
the  contents  of  the  m^sure*  in  cubic  inchi-s,  which 
are  compared,  in  the  table,  with  the  mure  direct 
aeaauceoMnt  of  Mr  fiinl  end  Mr  Hanii,  reported 
todnHennerCowMmiB  17«^ 


tiooi ««  out  o^ionaalj  that  there  would  be  amanU 
ftatailvRDtage  in  tbewen^cationof  all  measures  oftbe 

■Adic.i-  iKifiit,  [iriivided  that  the  change  could  be  made 
without  pfa^LLjl  ineonveTiieiicc  ;  but  how  fir  the  iii- 
convenietice  iniglit  be  more  felt  than  the  advantage, 
we  most  leuve  to  the  wisdom  of  his  Majesty's  Govem- 
■unt  to  decide.*'  •  . . 

DWed  "  24th  June  ISIS." 
^  Appendix  (A). 

The  standards  kept  -i'  ti  p  F.xt  ht  iiuer,  for  the  ad- 

t'ustment  both  et  Cvjun  and  bklu  UR'asures,  ore  a 
»ushcl,  a  gallon,  and  a  quart,  dutLtl  iCul,  and  a  pint, 
dated  idOi,  all  marked  with  an  £  and  a  Crown.  1  hey 
were  esandned  by  Sir  George  Ctetk  and  Dr  \Vo!- 
lertOBf  and  the  weight  of  Hwmes  water  which  ibejr 
hdi,  at  the  lemperatiiie  ef  Ae%  wu  fbuad    in  the 


Os.  AfSib  Cob.  la,  GsUon.  Bep. 

Pint  20  00  34.6  (x8=)  276,9  3*8 
Quart  69.8  (x4=:)  «79-S  70.0 

Gallon  156.25  270.4  (  =  )  27a4  871. 0 
Benhd  liiQSS  81S8.9  (xAs>  <66.L  tltM 

"  The  Exchequer  standard  wist  gallon  is  dated 
1707.  and  was  found  to  contain  13^-4  ounces,  an- 
.'.ivrrin^'  to  230. y  cubic  inches.  An  experirr  t^iM  of 
Dr  Wuliaston  and  Mr  Carr,  in  1814,  gare  230.8,  the 
mean  being  230.85 ;  while  the  mcaaineaeat  ef  I7J6 
made  it  23 1  .s.  A  duplicate  of  thie  wammn,  and  «f 
llw  same  date,  is  kept  at  GuildhiO. 

**  Dr  WoUastOQ  and  Mr  Carr  examined  also  the 
three  other  wine  gallons  at  Guildhall.  The  oldest 
of  these  s  en.i  to  be  the  same  that  w  i  nieagured  by 
Halley  atid  F]am8t«ed  in  I688,  and  w«s  said  to  coo- 
uin  cubic  inches ;  itt  actual  capacity  is  224u4. 
The  wine  galloa  of  1773,  which  is  in  duly  use  for 
aiQiHliDg  other  mmmm,  was  probably  hi  the  first 
iaatanee  a  correct  oonr  ef  the  Excbeouer  gallon, 
but  has  been  reduced  by  a  bruise,  and  by  the  wear 
of  tht  to  230.0  cubic  inches,  having  Itx-i  ^  of 

a  cubic  inch,  or  of  its  whole  capacity.  The  wine 
gallon  of  1798  contains  230.8  cubic  inches. 

"  The  Excise  wine  gallon  was  found,  by  a  similar 
experiment,  to  contain  230.1  cubic  inches,  having 
partaken  of  tlie  pregrewife  deficiencv  ef  the  <iaii£ 
hall  gallon,  (hmi  wfam  it  wac  deriveo." 

Second  Report.  "  We  have  examined,  since  our 
last  Report,  the  relation  of  the  best  auilaiiticated 
standards  of  lengtJi  at  present  in  existence,  lu  I'.iti  in- 
struments employed  for  measuring  the  base  on  Houn- 
slow  Heath,  and  in  the  lata  tngonometrical  opera- 
liooau  Bat  we  have  vny  eampectedljr  discovered 
taat  an  error  hae  been  committed  hi  the  cmistnietion 
of  some  of  ihoRe  in!itrun>ent3 :  We  are  therefore 
oblif^cd  to  recur  to  the  originals  which  they  were 
intended  to  represent,  and  we  have  found  reason  to 
prefer  liie  I'ariiaroentary  standard  executed  by  Bird 
in  1760,  which  we  had  not  f  * 
b^ng  laid  down  in  the  omm 
the  best  agreebg  with  dw  meat  extensive  coinperi- 
sons  which  have  been  hitherto  executed  by  various 
ob:iei'VL'rs,  aud  circulated  throughout  Europe;  and, 
in  particular,  with  the  acils  eiD^ojed  bj  thelale  Sir 
Gcorjic  f^huckburgh. 

"  U'e  have  therefore  now  to  propose,  that  thia 
•teadard  be  eooaidered  aa  the  fmindation  ef  all  iMal 
and  that  itbedeclaredi  uat 
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liia tength  of  « nwwlwtam iribtt^mg  Mooodt 

etioia,  on  the  te«el  o#  tb*  lem,  in  Leodon,  It  S0.la9S9 

inches,  and  that  of  the  I'rtnch  mi  trr.  "S1  'J7079 
inches,  the  Kngl»h  gtandarJ  being  employed  al  (js" 
of  Fahrenheit." 

Dated  "  1 3th  July  ISaO." 
Third  Report.  "  The  mefltoraaienta  which  we 
htm  latdy  performed^  upon  the  apftflMtiia  «Bploj«d 
by  the  late  8ir  George  Shuckbui^h  Evdyn,  liiiy««»« 
■bled  t;s  tn  ilrii  rmwK  ,  with  safficicnt  precision,  the 
weight  ot  a  given  bulk  of  water,  with  u  view  to  tiic 
fixing  the  magnitude  of  tht  staml  ird  of  wcij;hc  ,  td  u 
of  length  beins  already  doterrained  by  the  expcn- 
menta  related  m  our  nmar  Reporl$:  and  wu  have 


found  by  the  compMilaliopt,  which  will  be  detailed  in 
the  Appendix,  that  the  weight  of  «  cable  ineb  of 

distilled  water,  at  62*  of  luhrenhcit,  is  '  252.72" 
grains  of  the  I'atliamentary  standard  pound  of  1758, 
ittpposing  it  to  be  weighed  in  a  vacuum." 

Appendix.  The  CoinmiMiouen»  haviog  been  fur- 
niihed,  by  the  kindneta  of  the  Honourable  C  C  C. 
JanUnaoo,  with  the  apparatos  eeipliijed  by  the  late 
flir  George  SbnclclMtrgh  Evelyn  in  the  deKrainatioa 
of  the  magnitude  of  Uie  standard  weights,  and  there 
being  some  doubt  of  the  perfect  accuracy  of  his  me. 
thud  o;  nieasui'ing  the  Ci'-j)ai:ily  nf  tlic  baJjc-t  i.  ni- 
ployed,  it  wa«  judged  nccewar^  to  repeat  that  mea- 
surement with  greater  precautions ;  and  the  results 
of  CqMln  Hater's  experiments  have  afforded  aomc 
i^ht  oemetioiis  of  the  capacities  in  question. 

*'  The  sides  of  Sir  George  ShuckburghV  cube  were 
found  by  Captain  Kater  equal  to  *.jjbyu,  4-96934, 
and  4.p8955  inches,  the  diameter  of  the  cylinder 
3.097 IS,  and  iu  length  5.99600  inchest  and  tlie 
diameter  of  the  sphere  6.00759  inches.  Hence  the 
eonteut  of  the  cube  appears  to  be  lSi.ld69  inches; 
tiMt  of  the  cylinder  75-8398 ;  and  that  of  the  sphere 
1 1 9.5364  iMbea  of  Bud's  Farliafiiientaiy  atandard  of 
1760.  reconmwoded  in  the  laat  B^poH  of  th*  Com- 
raitsioneri,  or  of  the  standard  UmIo  l^.TnNl^ttOa 
for  Sir  George  Shuckburgh. 

"  The  difterence  of  the  weight  of  the  cube  in  the 
air  at  68^  with  the  barometer  at  and  in  water  at 
00.2°,  was  31S8I.79  grains ;  and  adding  to  this  the 
weight  of  aa  ofoal  bulk  of  the  air  at  fil%  which  it 

s4r>il  of  thai  «r  the  watar,  «r  a6.! 

aubiracluif^  Iroui      „  ,  tjl'  iIm-,  ar  i.^J  grains,  the 

buoyancy  of  the  brass  weights,  we  obtain  31413.79 
grains  for  the  weight  of  tlic  cube  of  water  in  a  va- 
cuum at  60.2°.  Now  this  cube  is  Icn  than  the  sup- 
posed measure,  at  the  Mandttd  temperature  of  62°, 
in  the  ratio  of  1  to  1.0000587i  od  aceooiiiof  the  con- 
traction of  the  brass,  and  the  water  w  denser  than  at 
the  standard  temperature,  according  to  Mr  Gilpin's 
experimenu,  in  the  ratio  of  .99998  to  .99981,  or  of 
1.00017  to  1 :  the  whole  correction,  for  the  difference 
of  14%  beug  .0001133,  or  3.55  giaine,  nakiDf 


Si4l(MM  for  the  weight  of  Uie  cube  of  water  in  a  v<^a 
vaeoum  at  6^ ;  wliich,  divided  by  124.1969,  gives 
252.907  for  the  weightof  BcnbichiflifhiSirGeoijpe  ^ 
Shuckburgh's  grains. 

"  In  the  same  manner,  we  obtain  for  the  cylinder, 
which  was  weighed  in  air  under  the  aaiae  circaun- 
stancaib  aod  in  witar  at  <ilKS*»  iho  dHbieaoe  bcii« 

I900W8  grains,  the  cotnetlbn  ^34  30 

cflecl  of  buoyancy,  emodnting  to  19-43  graioa ;  and 

for  the  difference  of  temperature  of  the  water  and 
hrasK  conjointly,  the  dvnsiiie^  being  .999955  and 
.999810,  tlic  correction  .000145 — XX)0047=: .000095, 
or  l.io  grains,  leaving  grains  for  the  whole 

correction  of  ihc  weight,  as  reduced  to  a  vacoum  at 
63%  and  making  it  19024.46>  which,  divided 
75.2398,  the  content  vS  the  cylinder,  afiirda  oi 
252.8i71  for  the  cubic  inch  In  a  vacuum  at  62'. 
"  The  sphere  w  as  weighed  in  air  at  6?%  the  b8ro« 
Handing  at  29.74;  the cometionftrtito  bwif- 

or,  lor  gitiMk 


_  .  .  7.5  89.74 
mej  la  hcre^  . 


8.5  SO 

29-72:  while  the  temperature  of  66*  requires,  for 
the  difemwe  between  the  opansion  of  bran 
water,  theadditloo  tSt  .O004»-sO0OIC6,  or  4XI09M 

of  the  whole,  that  is  -f-8-4S  grains,  making  the  whole 
correction  88.15,  and  the  vreight  in   a  vacuum 
2871 1.C6;  which,  divided  by  113.52C4, 
252.907,  for  the  cubic  inch  in  a  vacuum. 

"  The  mean  of  these  three  measures  is  252.88^ 
giving  for  the  throe  enoi»t  •H>19,->^7»  and 
and  mb  bmu,  radneed  to  die  Flullanieatarj  abnid- 
ard,  makes  '  852.722'  grains,  for  the  cubic  inch  of 
distilled  water  at  62%  weighed  in  a  vacuum,  or  25?.456 
in  air,  under  the  common  circumstances  of  the  atmo- 
sphere, when  weights  of  hraj>s  are  employed.  In  ■ 
vacuum,  at  the  maximum  of  density,  that  is,  at  39% 
the  wei^t  of  a  true  cubic  inch  wiU  he  S53  grains, 
an^  of  a  etdtie  deefanetn  15140.*  The  proposed 
imperial  gallon,  often  poundb,  or  700(Vi  grains  of 
water,  will  contain  very  nearly  277-3  cubic  inches, 
under  common  crrcomstances.' 

In  conformity  with  tbtKRej^t,  a  bill  was  brought 
into  the  House  of  Commons,  in  1822,  by  Sir  George 
^  Clerk,  and  again,  witli  a  few  alteratiooat  in  1A89L 
which  appears  to  be  drawn  up  with  great  care  ttZ 
judgment,  and  which  comprehends  a  statement  of  the 
true  ground  of  the  proposed  messtires,  and  of  the  iJe- 
tcrminations  whii  h  urc  tntrrii!€(l  for  their  hastK. 

"  Whereas  noiwitliaunding  it  it  provided  by  the 
Great  Charter,  that  there  shall  be  but  one  Measure 
and  one  Wei^t  throi^hout  the  tcahn,  and  by  tba 
Treaty  of  UmoB  between  Eaghmd  and  fieodand,  that 
the  same  weights  and  measures  should  be  used 
throughout  Great  Britain  as  were  then  established 
va  England,  yt t  diff'crent  weigfatsandmeasorcs,  s<3mu 
larger  and  sooie  le««,  are  still  in  use  in  various  places 
throughout  the  United  Kingdom  of  Great  wHain 
and  Ireland,  and  the  tma  neaaure  of  the 


•  It  appcar-^i  hc"Tvrr,  friirn  an  officii!  J\,-porf  obligingly  communicatlil  tu 

fjlf^l  Mandard  chiliogr&tume  has  been  touad  10  contain  only  154^  English  grains. 


by  0»  "Mft  that  ditne^ 


uy  Google 


WEIGHTS'  AND  MEASURES. 


iTciilMi  wirtandwdi  I»  not  wiljr  kQ«wii«  vbidi  ii  tbc 
3l«Mt»  M|tcoikfbdoBiBdofiiMHiiftti  Aaudi:  Beittfn 

fore  enacted,  That  from  and  after  the  lit  January 
1 821-.  the  straight  line  or  distance  between  the  cen- 
tri  I  f  tlie  two  points  in  the  gold  studs  in  the  straifi;lit 
brass  rod,  now  in  the  custody  of  the  Cleric  of  the 
Hotue  of  Commons,  wbeMMl  tbe  words  and  figures 
*  Sundwd  Yard,  1760^'  an  angravwl,  ahall  be,  md 
tiie  nuae  It  tienrlrf  deetared  to  b«,  the  orfgfnal  wnd 

genuine  standar  l  iT  t'l.u  incisure  of  length  or  l-incir 
extension  called  a  yard  ,  and  that  the  same  straiglit 
line  or  dibtancc  between  the  centres  of  the  said  two 
points  iu  the  said  gold  studs  in  the  said  brass  rod, 
the  brass  being  at  the  temperature  of  sixty  two  de- 
mes  bj  FdiMiiJwit'a  themoaeter,  abeil  bei  and  ia 
berabv  denooiiiialed  die  « Imperial  Standard  Yard,* 
and  ehall  be,  and  is  hereby  declared  to  be,  the  unit 
or  only  standard  measure  of  extension  where- 
from  or  wfjcrcbv  all  otiiL:-  tin.  asuri'S  of  extension 
whatsoever,  wheliicr  the  same  be  linear,  superficial 
or  solid,  EliaD  be  derived,  computed,  and  ascertained; 
•ad  that  all  meaaurea  of  length  abali  be  taken  in  parts 
or  ranlth>let,  or  certain  proportioos  of  ^aaidtland> 
ard  yard;  and  that  one  third  part  of  the  said  stand- 
ard yard  shall  be  a  foot,  and  the  twelfth  part  of  such 
foot  (.h'A]l  be  an  inch  ;  and  that  the  pole  or  perch  shall 
conuin  five  such  yards  and  a  half,  the  furlong  220 
each  yards,  and  the  mile  1760  such  yards. . . 

"  And  whciaaa  it  ia  eaaedieat  that  the  said  stand* 
ard  yard,  if  leet,  dettroyw,  defiwed.  or  otbenriae  ln« 
jured,  should  be  restored  of  the  same  length  by  refer- 
ence to  some  invariable  natural  standard :  and  where- 
as k  Ills  iieen  ascertained,  by  the  Commissiouers  ap- 
pointed by  hi«  Majesty  to  inquire  into  the  subject  of 
weights  and  measures,  that  the  said  yard  hereby  de- 
sired to  be  the  imperial  sundard  yard,  wbeo  com> 
pared  with  a  pendulum  vibrating  aacende  of  mean 
time  b  the  latitude  of  London,  in  a  vacuum  at  the 
level  of  the  sea,  . .  is  in  the  proportion  of  thirty  six 
iBchLS  [fi  '?<).1.S93  ;  Be  it  therefore  enacted  and  de- 
dared.  That  if  at  any  time  hereafter  the  said  impe- 
rial staodard  yard  shall  be  lost,  or  shall  be  in  an^ 
manner  destroyed,  defaced,  or  otherwise  injured,  it 
■ball  and  may  be  restored  by  aaaking,  under  the  di> 
rectimi  of  the  I^ird  High  Treasvrer  for  tile  time 
bein^,  a  new  ittaAu-d  yard,  bearing  the  tame  pro- 
portion to  such  pendulum  as  of  rt  '^ivl  IS  llir  ^aid 
imperial  standard  yard  bears  to  mch  peuduiuai. 

"  And  *  whereas  the  Commissioners  appointed  by 
hia  Majoaty  to  inquire  into  the  subject  of  weights  and 
iiiiKe  have  reconBaaildfld  thai  tbo  standard  brass 
omda  Ingr  wiright»  nado  ia  tbo  year 
u  -dke  cuatody  of  the  Clerk  of  the 
House  of  Commons,  shall  be  i  I  U  red  as  authen- 
tic; be  it  enacted.  That  a  brass  weiglit  equal  to  one 
half  of  the  said  brass  weight  of  two  pounds,  gravitat- 
ing in  air  (the  barometer  lieing  at  thirty  inches,  and 
the  thermometer  being  at  62°  by  Fahrenheit's  scale') 
16SS  liSSSi,  be  it  farther  enaeied,  That  flrom  and  after 
the  lit  Janoary  18C4,  the  atandard  braae  weight  oil 
one  pound  troy  weight,  nia.lij  ii:  the  year  175s,  now 
in  the  custody  of  the  CletL  oi  the  House  of  Com- 
mons]], shall  be,  and  the  same  is  htiLbv  declared  to 
bOf  the  original  and  genuine  lUndard  measure 


 Staadard  Trov 

Pomd,  and  shall  he,'  and  the  same  is  hereby  declared 

to  be,  the  unit  or  only  standard  measure  of  weight, 
from  which  all  other  weif^hts  shall  be  derived,  com- 
puted, and  ascertained  ;  and  that  of  the  said  troy 
pound  shall  be  an  ounce ;  and  that  ^  of  such  ounce 
shall  be  a  penny  ««ight(  aad  that  }f  of  such  penny 
wenht  shall  be  a  grab}  ao  that  «7fiO  such  grains 
shall  be  a  troy  pound ;  uid  that  7000  such  graioa 
shall  be,  and  are  hereby  drclarrr!  to  be,  a  pound  a- 
voirdupois  ;  and  that  of  the  said  pound  avoirdu- 
pois shall  be  an  ounce  avoirdSfpois  t  wd  lh«t 
such  ounce  ^ail  be  o  dram. 

"  And  whereas  it  is  expedient,  that  the  said  stand- 
ard tnw  pouMl,  if  lest,  desnegrad,  deiaced,  or  other- 
wise liqimd,  shoidd  be  restond  of  the  saaao  weight, 
by  reference  to  some  invariable  natural  standard ; 
and  whereas  it  has  been  ascertained,  by  tbo  Commis- 
sioners appointed  by  his  Majesty  to  inquire  into  the 
subject  of  weighu  and  measures,  that  a  cubic  inch 
of  distilled  water  m  a  vacuum,  weighed  by  braas 
weights,  also  In  a  eaemaB,  at  the  taaqperatiue  of  fiS^ 


J758,  and  new 


Ngbts,  also  in 
of  ftdnwahsM  thesMaeler,  iseqnak  le  *  ti9.7%' 

1828  [1823,  253.7S4],  grains,  of  which  as  afore- 
aaid,  the  imperial  standard  troy  pound  contains  5760  i 
Bb  it  thcrcTire  enacted,  That  if  at  anv  tinu  hereafter 
the  said  imperial  standard  troy  pound  tbaU  be  lost . . 
it  shall  and  may  be  restored,  . .  by  making,  under 
the  directions  of  tbe  Lord  Hkfa  Treasurer  . .  a  new 
standard . determined  aoeoraiog  to  this  prt^rtion. 

"  And  be  it  further  enacted,  That  the  standard 
measure  of  capacity,  as  well  for  liquids  as  for  dry 
goods  not  measured  by  heaped  measure,  shall  be  ilie 
gallon,  containing  ten  pounds  avoirdupois  weight  of 
distilled  water,  weighed  in  air,  at  the  temperature  of 
sixty  two  d^^rees  of  Fahrenheit's  tliermoneter,  the 
barometer  being  at  thirty  inches ;  and  that  atnanrava 
shall  be  forthwith  made  of  brass,  of  such  contents  sa 
aforesaid, ..  sndsodibrasstneesureshallbe,  and  ishere- 
by  declared  to  be,  the  imperial  standard  l  iH  r:,  nnd 
shall  be,  and  is  hereby  declared  to  be,  the  unit  and  only 
standard  measureof  capacity,  from  which  all  othermea- 
sures  of  capacity  to  be  osod,  as  well  for  wine,  beer,  aie, 
spirits,  and  all  sorts  of  Uqjliids,  as  for  dry  goods  i 
measured  bj  heaped  in«mii«,alial]  hedeEi*ed,cc 
puted,  and  ascertained ;  and  that  all  measures  shatt 
be  taken  in  parts  or  multiples,  or  certain  proportions 
of  the  said  imperial  standard  (gallon;  and  that  the 
quart  shall  be  the  fourth  part  of  such  standard  gallon, 
and  the  pint  shall  be  one  eighth  of  such  standard  gal- 
lon ;  ana  that  two  such  galloos  shall  be  a  peck,  and 
e%bt  such  g^tUooa  sUaM*  be  n  bodiel,  and  eight  such 
bnsheb  a  quarter  of  com  or  other  dry  goods,  not 
measured  by  heaped  measure. 

And  be  it  t'urther  enacted.  That  the  standard 
measure  of  capacity  for  coals,  culm,  lime,  fish,  pota- 
toes, or  fruit,  and  ail  other  goods  and  things  com- 
monly sold  by  heaped  measure,  shall  be  the  albresald 
huahel,  coatiMaiiw  elj^j  neunide  arairdupois  of  wa- 
ter as  aforesaid,  the  same  being  made  rooad  intb  a 
plain  and  even  bottom,  niiii  iH  ln^tlp!  inches  from  out- 
side to  outside  of  such  t-tiHulnTil  [ik  i- urc  as  aForesaid, 
"  And  be  it  further  en;K:ieL] ,  I'lr-r.  ir.  iiialL:i;L'  use 
ture  of  of  such  boshel,  all  cos|s,  and  other  goods  and  things 
btn4  wmMfOf  sold  hf  htif^  maiuce^  shtfl  be  d«lj 
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WagiiMwid  heaped  up  in  luch  biuhel  in  the  form  of  a  cone,  auch 
^***''"**  «<Mi«  to  be  of  the  height  of  at  least  six  inches,  and 

iiImU 

be  a  «Mk.  and  ilwt  ImIm  Moh  MMin  (hall  be  a 


AND, MEASURES. 


the  eutsida  of  tfae  buahel  to  be  tbe  extreioitj  of 
baia  flf  auch  oooe;  end  thet  thraeaucb  btnaeb  d 


B-  P.  Wejjhu . 

19672  from  rules,  ^  Umms, 


Provided  always,  and  be  it  enacted,  That  in  all 
casea  of  dispute  reupcciing  tlie  correctness  of  any 
roeasure  ofctipacity,  arising  in  a  place  where  recourse 
cannot  conveniently  be  had  to  any  of  tbe  aforesaid 
VMHed  copies  or  roodela  of  tbe  standard  measures  of 
anpecity,  it  aball  and  laijr  be  lawful  le  and  foe  anj 
Jwiioe  of  tbe  Peace  or  Magiaintebefffaifjoriidiodaa 
insucb  place,  to  ascertain  tbe  content  of  such  measure 
of  capacity  by  direct  reference  to  the  weight  of  pure 
or  rain  water  which  such  measure  is  capable  of  con- 
taining ;  ten  pounds  avoirdupois  weight  of  such  wa- 
ter, at  the  tetnperature  of  62°  by  FaLrenbeit's  ther- 
BMMieter,  being  the  standard  gallon  aacerteiDed  by 
Ibit  aet,  tbe  me  being  in  bulk  equal  to  'VnJW 
16H  [1823,  877-274J  cubic  inches,  and  toblpM* 
portion  for  all  parts  or  multiples  of  a  gallon.** 

The  slight  discordance  between  the  numbers  of 
tbe  two  successive  years  depends  merely  on  the  a- 
doptioD  of  a  standard  troy  pound,  bi  ui  r  aatlienticat> 
ed  than  the  two  pound  weight  particularly  employed 
by  Sir  George  Shuckburgh,  which  was  finally  pre* 
'  both  «e  repreMotiqg  a  oait,  aad  as  being  I 
I  in  he  fona  then  the  two  peoad  weight. 

Tabls  op  Vaeious  Mbasukss. 

Vtem  FeOcea,  Beper,  Sbuckburgb,  Vegaj  Hutlan'te 
Ozanum,  Carallo,  and  otben.  Touitt'e  Nat,  PKL 

.  II.  152. 15a 


■die  of  Pliny 
ef  Strabo 


Sictliu  fiiot  of  Arcbimedes 
Altdorf,  foot 

Gmc 


4840.6  C 

♦903.  C. 
.730  H. 


ell 

Ancona,  foot 
Antwerp,  foot 
Aquileia,  foot 
Ariel,  foot 
At^fbai]^  ibol 
Auatria.   See  Vi 
Avignnn  =  Ariel. 
Barcciuoa,  foot 
Beal^lbei 

Bavarian  foot 


.775  H. 
.9S7H. 
•900  c. 

A.,  /  Howard  on 

•*"*\LaM«*toe. 
2.233  C. 
1.282  H. 

.9+0  H. 
1.188  U. 

.888  H. 

.973  H. 


4)98  H. 
H. 


Bergamo,  foot 
BeifiB,.fiiet 
Bern,  foot 
BHiofea^  Iboe 


•mi" 

IH. 


Bd^lonlea  ftot 

Drusian  foot 
Egypttan  "  toot" 

stediua' 
Greek  foot 


phyleterian  £ 

Hebrew  foot 

cubit 

•acred  cubit 
great  cubitaeS  1 
cubita 

Maoedonkui  foot 

Kotaralfoot 

PtoteoMicsOreek  feet 


a  P. 

]jO80H. 

1.09011. 

1.421 
7;30..s  H. 
1.009  U. 
1, 

1407 
IWC. 

1.167  H. 
1.212  H. 
1. 817  II. 
S.002U. 

H. 

1460  H. 
.814  H. 
H. 

.970  Bernard. 

M„  I  before  Titoi, 
Raper. 


Bourg  en  Bressc,  foot 
Brabeot  ell,  ia  Gernun^ 
Breoica*  foot  , 
Bnadi^foei 

braocio 

Brcsiau,  foot 
Urugea,  foot  . 

fbot 


(1.2 
tl.2 


46B< 

1.481 

.998  H. 
.962  Howad. 

1.015  H. 
244  H. 
250  C. 
1.030  H. 
&S68V. 
.9S5H. 
1.560  B. 
S.092C 
1.185  H.  • 
.749  H. 
J  .902  H. 
i.954  V. . 
1.878  V. 
&S45  V. 
.      8.746  C. 
1.107  H. 
1.127  H. 
.    f  l.OJl  H. 
1 1.050  C 

{ 606.  C. 
I6OO.  ft. 
.908K. 
J  2.195  H. 
\1.1G5  H. 

Copeahagen,foot.8eeX>HUBark  l  OiQ  II. 


gVMlereD 
Maaic  eO 


Chambery,  foot 
Cbioa,  mathematical  foot 

n 


CoDitaBtiaflplei  fiMt 


II. 


CiMMI,  foot 

greater  dl  • 
smaller  ell 

Dantzic,  foot 

Dauphin^  fiM*' 

]>«lft,fho» 

Oiowfc,eldftaet- 
new  foot 

Dijon,  foot 

Dofdrecbt,  foot  - 


1.1(39  H.  V. 
2.024  V. 

.988  H. 

M19.]^ 
.547  H. 

1.047  H. 
1.036 
1.030  H. 

.771  a 
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Dwdwi  foot 

ell=8  feet 
Edinburgh.  See  ScoUand. 
FeiiKSy  iSot 

e,  foot 

braccio 


Oan'f  Wolfe.  Ph. 

1357  V. 

1.S17  H. 
.995  H. 
11.900)  „ 
1 1.910;  ^- 
barilo  of  wine  weigba  140  iri.  pouudss: 

20  fiaschi. 
cogno=IO  barili. 
rubbio  of  whflilMO  Boman  pot 
R«BGh«  Comti,  foot  1. 1 72  H. 

Rvaktotf  Hinbing  H. 
Genoa,  pain  JISH. 

snS 

earn  a       .           .  7.300  C. 

Geneva,  foot  li9l9H> 
German,  miles^iV  degree. 

GrenoblesDanphint  H. 

Halle,  foot                 .  .977  H- 

Ifaaiburg,  foot  H. 

Heidelberg:,  foot           .  .90*  H. 

Itutiruck,  foot  UOl  H. 
liaiaDd,  perch  7  yards. 

acre,  ^840  M.  7.  E. 
Italj.  oM  oommoa  nOe  5S99. 

Le^inni,l«ot      .         •  H. 

MtiK.  fool  '      .        "  H. 

dl    l^U. 

I.eyden,  foot           .  1,088  H. 

Liege,  foot  -Q**  H. 

Lisbon ,  foot  .952  H. 
Lombardy,  raile=]^dagirae. 

Lucca,  braccio             •  1-958  C 
Ly  0D8=  DauphiaCb 

liadndfCbot      .        .  -915  H. 

.918  HomH.  . 

f  CLaeonda* 

tM5  ^minf ,  from 
(  Juan. 

Maattridit,  foot  •      916  H. 

Malta,  pain  *         '^^^  & 

Mantm,  bftdio  •  H« 

Mantnan  bracdoe^MMivl  Ct 

Maneillet,  -foot  •  *■•  •                H  . 

Mechlin,  foot  •         .758  H. 

MooU.foot      .  .  .988H. 

Milan,  decimal  fo<^  •          -855  H.  , 

aliprand  foot  .        l-*i46  H. 

braccia    .  .                  C.    ,  , 

ModeDa,foot  •              H.  , 

Monaco,  fbot  •            -771  H.  • 

Montpellicr,  pall     •  •            "777 «,  ^ 

Moravian  foot        •  •        9T1  »• 

cll  .  S.59*V. 

Motcow,foot         ■  94^  h' 


B.  P. 

Naplei,  barilo  of  wine^GO  carafe. 

carai'a=  |  Parman  piot.  , 
botto=l2  bariilL 
carro=2  botU. 

«f  vhaatS  cubic  palnu,  or  40  rotali. 

1.997  V. 


79S 


Kocaaabofi^  town  fbot 

country  foot 
artillery  foot 

cll 

Padua,  foot 


f  .861  H. 


Flwi^  old  fbot 


.907  H. 
•961  V. 

aififi  V. 

1.406  H 
.747  H, 
/1.066H. 
\li)6*78«HY. 

.0148  E.i. 
.0888,  or  ^  h. 


oaiot 
noe 

ell=44  Fr.  i.  or=43.9  V. 
londe  5  Fr.  feetn^  E.  fathom, 
toise  6  Fr.  feet=:76.73«  B.  j.  ' 
perdte  1 8  i" r.  teet. 
perche  royale  22  Fr.  feet 
league  2282  toi«e*=g^o. 
■qoare  tottt  or  bch  1.1SS81  B. 
cubic  foot  or  inch  1.31061  E. 
arpetit,  100  aquare  perchef,  about  |  E.  acre : 

mcsurcmyale,  about  \ 
pint,  48  cubic  iocbea  Diet.  Acad.s5&il  Ens* 

liflh. 

litron  74>3?5  c  i.  E. 
boiiaeao  1190,slfiUtroas. 
BiiaaCs£  boiiiMot,  nearlj  &  buabel  Eogliah 
sMSO  a  u  B. 

inine=  2  ininotaE:47f)n  c  i.  F 

■eptierziS  min««=(^6^0  c  1.  i:<.=i.ab  hecaiol. 

Anouaire :  for  oats  danbtai 
Ruids— 12  gepticrs. 
ton  of  shipping,  42  cubic  feet. 
meUe  8^07844  f.  Fr.=3.28l  f.  £.=894708  i. 
>    B>  Catar.  Hence,  correcting  the 

cal  orthograpby  of  the  new  sdiool : 
nnUmetre  .08987  B.L 

centimetre  .  .39371 

decimetre  .  S4>S708 

metre  ,  89.37079  . 

decametre  .  893-70790 
becatomctre  S937  07900 

cfailioGietm  .  8837a79000 
nyrionatra    .  ,399707410000 

8  cbilioaetrea  am  nearly  5  milea. 

1  inch  »  4»54i* :  1000J[.  nearly  805". 

8 
S 
4 

S 
6 
1 
6 

9 

10 


MaphBipaiB  \.8S9C 
.  fi«ttC. 
s**^  dagfatb"  latbar  ^ 


.89371  E.  L 
.78742 
1.18118 
1.. -57483 
1.96854 

8/78896 

...;3.T4966 

3.9370S 

I  square  ceniiinetre=.1550U6  aq.  i. 
are,  or  square  decametre      8.9^,  B>  pCrdiea. 
becatare         S  acrea,  1  r«,|4t4a, 
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  dadKtn  9.10979 

litre,  or  cubtedMimetrc  $1.02790 
decalitre  6lO.S7^)0 
Ju  t  jt  re  6102.79000 
cfailiolitre  61027-90000 
nyriolitre  610279-00000 
« litre  if  nearly  ^  win«  pint*;  •  cfaiiiolitra 
1  too  m  wine  gdloM. 
decUtere,  or  fire  wood    8.5917  €•  f*  B. 


>tere,  or  cubic 


I'anna,  foot 

braccio  . 
Pavia,  foot  • 
Ficmoiu,  olil  milc=l^  Rt.  B» 
Placentiar:  Panna. 

Prague,  foot 

«n 

ProveocesMaraeille*. 
RhioUnd  foot  . 
Kiga=Hainbuiy. 
Kone,  palm  > 
foot 


9&S171 

E.  F. 
1.869 
2.242 
1^40 


f.987 
l9» 


E.£ 

C. 
H. 

C. 

a 

V. 
V. 


H. 


1.040  V.  Eytelwdo. 


•    eacki  ^  f. 


•7SS  H. 
.966  Folkei. 
.0805  F. 
^04  F. 

JT9tS  P. 

►t  «{ O  ir  p_ 
•t.^tllii  F. 

{2.868  C. 
canna  dei  mercanti     9MIB8  F.  * 

braccio  di  architettHHI  ftMl  C* 
mile  ^  degree 
RoacaaPtoia. 


pdno  di  Hcbiletlimi 

canna  di  arcbiiettura 
ataiolo 

IwMjcibddiiieMinti      '^'^  ^• 


"4 


ID  anchin 


f  2.S333  Ph.  M.  XIX. 
12.3625  C. 
renchock  ^  «.  .1458 
wer»t  ■  9MB. 

SRV0T=Chambtff.  U* 
fleoUand.  ell,  S7  Sc.  lsfr.S  B.  1=9.100 
rn:i.  6  e.     m»A  18.600 
furlong  7M> 
mile  09in» 
Jink  8.9s 

begrMd  1889  s 

0963.6  Ml.  f.E.slJ7 
6.46So.i.B. 

«5.85 

51.7 
103.4 

206.8 

fallon  827J5 
osahead  I9t99.7»l6§. 
gaUon  of 

^Unloa  799  =1*1  £. 

Hppio,  or 

Iced  200.345 
pint  jug  of 

Stirling     10S.7S  c  L  £• 


giU 


pbt 

quart 

lallon 


d,  pint  jus  of 

Aberdeen  105.80 

firlot  of 
Linlith- 
gow, for 

bear        5205.5=31  pinta. 
-.—  for  f  8150. 

19197  3 

K.F. 

H. 

Tira  .  2-760  C 

Sieoaa,  foot  1.SS9  H. 

Spain,  leagaessft  mUm  E. 
Stettin,  foot  1'8S4  H. 

Stookholm,  foot  1^179  H* 

CMwe  106  c.  i.Sw. 
8tMb«|,  town  foot  .956  H. 

coolnlbol  .8Q9H. 
TMedQ=MMlr!d.  H. 
Trent,  foot  1 .201  H. 

Trie*t«,  ell  for  wooUcju  2.220  H. 

■Ok  2.107  H. 

f  1.676  H. 
1 1.681  C. 

1.958  C. 

10M5C. 
Tmcany,  mile         >        081^  , 

See  Florence.  ' 
IWtftol  .  1.09c  V. 

all  .  2.639  V. 

ValidAU4,foot         .         .908  H. 


Turin,  foot 


▼ohm*  foOi  •?  1 . 1  *0  Bernard,  How- 

1 1.167  c. 

biMdoorailk  9.106  & 

ell  8.O89  V. 

braccio  of  cloth  2.250  C. 

m; li'  =  ,\  or  ji^  degree. 

moggio  of  wheat  weighs  S28  \.  pouadik 
Verona,  foot  .  1.117  H. 

Vioaon,  foot-         .  1.IS6  H- 

ViMMufbot  .  IJQSS  H. 

14)97  iiown4»C.V. 

eU  %8Sn  V. 

pott  mile  24SP^  V 

joke  of  land,  1600  square  t&thoma. 

tnetz,  or  bushel,  1.9471  c  f.  of  Vit 

cimer=40  kanoeos  1.792  c  L  V. 

fa>i;=3lO  eimer.  VlfS. 
Tieone,  DowBfaiBl^fiwC  14»8S.^U. 
Ulm,feot  ■n^.       .     .      .998  R 
Urbino,  foot        i  .  .     1.163  H. 

Utrecht,  foot          .  ,  .741  H. 

War«a\(.  \oui  .  l*lfi9H> 

Wesel= Dordrecht  H. 


Zurich,  foot 


f  .979  H 


Pk.  M,  VIU, 


Task  or  Vabiods  Wcioan. 


AciieoboliN 


{ 


B.Cr. 

8.C  rhrl'tifmi. 
9.1  Arbuihaot- 
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greater  tnina 


Old  Grctk  dndim 


(51.9  Chr. 
\S*S  Arb. 
S892.   '5  or  Chr. 
rsisy.   100  dr.  Chr. 
1.5464.  Arb. 
699*.  Arb. 
art.  E. 

{li6.5E.gr.  Arb. 

narius,  Afb. 
(iiiio.  Arb. 


Old  Greek  oiina 
Egyptian  mina 
Ptolecoaic  mina  of  Cleopatra  8935. 

ride.  / 
Boa.«.denariu.  {Si^\t. 


ODDCe 


poQodoflOos* 


fUM  Cbr. 
\  437-3  Arb.=air.  oa. 

4150.  Cbr. 

{4981.  Chr. 
5846.  Arb. 


From  HotlMt  CmUo,  Vega,  an  J  othcn. 

Pound  1-  K.  grun«. 

Alqjp  1,  rntolo  .  30985.  H. 

Alexandria  .        6159.  H. 

Alicant  .         .  6909.  H. 

.    *     im.  H. 

I0S80  aaea=494X)48  grammea. 

Coqaebert,=49S.9S  grin.  V  ega. 

Troy  pound,  7602.  E.  gr. 

adjosted  at  Bruasels,  I55S,ss 

10840  asea,=491.96  ^m.  CA^. 

SB498.0044  gno.  V* 

Ibm  I6  pounda, 

•once  poondf 

drop  oanCB. 
'    Apothecaries' powdMQpw*  ^* 

See  Brabant. 
Antwerp  ,         .  7(H8E.gr.II. 

Avignon  .         >  6217  H.  , 

BasTa         .  .  7713  H. 

Bajoane  .         .         74«1  H. 

Hmm        •        .  4r)€4H. 

11660  H. 

Bergen  TMSH. 
Ba^n  72S2  Eytdw. 

A  c  ible  foot  Fr.  of  water  weighing  65.9368. 
Bern  • 
Bilboa=:Bayonne  .      •  !!• 

BoieleDuc  .      -  lfU.fi. 

Bourdeauxsfi^fOMi*. 
Boors         •  fQT4>H. 

Bronela  heavy  poondsTroys  V. 


Cadis 
China,  kiD 


Cotogoe 


Ieang=^  kin 
taicnst^  leaof 


E.  gnlni. 
70S8.  H. 

{922S.H. 
«80S.=rS75.708 
gnu.  Co^. 


i9S 

W^liand 


TMO.  H. 
7S18.  Ertdwsfai, 

grain,  jjj  of  the  weight  of  a  cubic  inch 
Fr.  of  water,  at  57  .  Siuder  ijt  GiU,  XI. 
Constantinople  .  7578.  H. 

CopfQbi^(en  .     69*1.  H. 

CnoMifCMgaMraal  pound  6SS8.H. 

404.85  gmuV. 

niattnttfc  3071. 198.82  grai.V. 

Damascua  .        .       2SG13.  H. 

Danizic  .  .  6574.  H. 

Dresden  ,          .  7210.468.8 

L>ublin  .         .  7774.  H. 

noreooe  .  52S7.  H. 

ounce  ,\  pound  (44a6) 

=24  denarioft* 
Fianoo.  8m  Hm. 

SWT'  H. 

/4426.  H. 
\66S8.  H. 

a=I8  fjunct'S- 
fotolo=18  ouoceib 
rabo=25  poaodl. 
cantanisD  r. 
pcMasSoulMi 

Germany,  apotbecariea  5528.  iSjSSpm^. 

Hamburg  .         .  7315.  H. 

Ireland.    See  Dublin. 

Konigtberg         .        .  5968.  H. 

Leghorn  .  •  5146.  H. 

Leydea         •         .  7038. H. 

Liege  .        .  7O89.  H. 

pie  e5M.H. 

TOOff.  H. 

7000.  453.61. grm.V. 

TVoy    "      .  5760.  373.i4grm.V. 

Lucca  .  5273.  H. 

Lyons,  ailk  .  .  694(>.  H. 

tow  wight  6432.  H. 

Madrid  .  .  6544.  H. 

MaraeaiM  .        .  6041.  H. 

HewfaMl  4844.  H. 

Montpelliet  .  6218.  H. 

Namur  .  .     7174-  U. 

Mancy         .  .         7038.  H. 

Nifka  4j)&I.H. 

sis  oncie 

fOlOlo=SSi  0. 

atnoslO^  r. 

cantaro=lOO  r. 

ondasSO  trapeii. 


Nonabttg 


7871.509>78grai.V. 
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E.  gnisi. 

7561  H.  or  7560= 
1.08  lb.  av. 


Dsrc  I  a  pouMl 
ounce  i  marc 
gro*  ^  ounea 
denier  |  grot 
grain  j'^  denier=: 
milligramme 
centigramme 
decigramnw  • 

deagrMnaw 

hccatograniM 
chiliograiDiae 


.8t0)  gr>  E> 

.0154  gr.  B. 

.1543 

\.r,yy.i 
15.4330,  1 8.827  gr.Fr. 
-  154.3900  Mffdr.sv. 

1549S4MCM>  4  Ib.S  |oi. 

2.r)i2f}  Ih.  Fr. 
mjriogramme      154SSO.Of)00  ;  according;  to 
Dr    Kelly'*  experiments  on    tlie  actual 
,  weighU  in  use,  but  according  to  the  £d^- 
litlt  experiments,  the  gmaiu  mgllt  tO 
weigh  15  4400  graini  £. 
qatntal=10  myriogniminei 
miHicr^UXX)  chiliogrammet ;  tbool  ttOD. 
iou'=5  grammea  of  copper 
franc  =  5  grjiiiiTies  of  silver,  with  t^,^  of  copper. 
Prague,  comnercial  pound,  79*7-  £.  gr.  514.35 

MID*  V. 

B«v6l          .  •          6574.  H. 

Riga  6149.  H. 

RtMne  •5Sd7«  H. 

=  12  oncie  ^ 
oiicia  =  8  (Irammc 
dramma=  3  ccnipoli 
scrupolo=£S  oboil  ' 
obolo=4  aUiqiM 
•UiqitaslS  paoL 

SeOtUod,  Troy  i)Ounil,  Dutcli 
Trone  pound  |  Troy 


SevUtesCadia. 
finqfrna 


7772.  H. 
4707-  H. 
7fi21.8 
9527.25 
476.S 


Stettin 
S^ckholm 
Stratburg 
Toulouat 
Trovs.  8m 
Tuna 
Tnnii 
Tyrol 

Venice 


Verona 


W  .E  S 

It  ({lahWi 

67P2.  H. 
9211.  H- 
■  ,  7277.  H. 

,         fiS'iS.  H. 
I,  8eotland. 

i        714a  H. 

i  4215.  H. 

\rm7.  H. 

libra  sottile  of  12  ooDcea,  302.05  gnn.  V. 
common  pound  of  18 oancet,  856.1  gna.  V. 
pound  of  1*  «ii*aM»  pM  gnaw*  46S.17 

libra  groan,  477vl9  gmu  V. 
7  .  5S74V. 

/  4676  H. 
\6879  H. 
MM.  ««luOl  ^ 

ApotbccariM  pomd      4M.0I  gno.  V. 

Mint  mark        .  880.64.  gnn.  V. 

carat  of  the  jewellers    .906085  grm.  V. 


Amtria 

UVIII 

FiWK  Vcfi, 

•  • 

*  a 

ia£5=| 

France 

Mt 

Genoa 

*                 •  • 

MO 

Ccnnany 

\.859  Gilb. 

Hanover 

.978 

Holland 

•989 

Naplet 

•                                     •  • 

MO 

Piemont 

• 

Portugal 

M* 

Rome 

■  • 

■909 

Sfiaio 

•  m 

.925 

Sweden 

m  • 

VeniM 

•  * 

65M.H. 


Eaiant. 


^VESTMEATH,  an  Inland  county  in  the  pro- 
vince of  Lk!in«>t«r  in  Irelaod,  bounded  on  the  north 
by  Cavan,  on  the  east  by  Meath  or  Eastmeath,  on 
dMk  lOtttb  by  King's  Coonty,  on  the  nortlMaaat  by 
LoBgfordt  and  mi  the  wei»  by  die  rieer  ShaaBon, 
which  separates  it  from  Rnscommon.  It  extends  from 
north  to  touiU  25  miles,  and  from  east  to  west  24, 
and  contains  5()'2  Engli^ih  square  noQes,  or  .S78,880 
English  acrec.  It  is  divided  into  18  baroniea  and 
62  parishes,  tlwlttier  belonging  ta  tb»a«e  «r  UMIh 
md  Afdagb. 

Tbe  sarftoe  of  fbia  dhtriet  ia  ««aeAn^  diteni* 

fied  witli  wood,  lakes,  and  ftrcrjm«,  bogB,  nn:!  rich 
grazing  lands;  in  no  part  mountainous  nor  liat,  bui 
gently  undulating  tfr  riaing  into  hills  of  no  great  ele- 
vation*  tome  of  which  are  cultivated  to  their  (unusits^ 
and  odien  covered  with  wood,  prcaentinc  in  leveral 
part*  aono  of  Uio  finest  scenery  in  Iraand.  Tbo 
11 


rivers  are  the  Sltanooo  on  the  western  boundary', 
which  here  expands  into  the  noble  lake  called  Lough 
Bee,  Adi  of  wooiltii  it^landa;  the  Inny,  which  baa  ita 
aowoe  moPB  aome  lakea  on  the  nortb,  and  flowji 
aoQth  aed  awilb-wett  ji^M  the  SbauDoo,  at  Lon|^ 
Itee,  is  a  considerable  stream  wjiich  also  spreads  out 
into  lakes  in  its  cour&e  ;  and  the  Brosna,  which  riaiof; 
in  Eouj^'h  0«-eli.  ;  I'-i^  into  King'!-  County.    I  rom 
thia  lake  aaotbcr  stream  also  take*  it  rise,  and  How* 
in  a  direction  opposite  to  that  of  the  Brosna.  Tha 
principal  lakea  ate  Ixti^a  Leiga,  Iron,  Derven^b, 
Hoyle  or  Owell,  and  Ennef,  lome  of  then  aunound* 
ed  by  low  wooded  hill^,  aru!  o'liers  by  fertile  and 
Hcil  cultivated  fields.    Most  oi  tiie  toil,  lying  upon 
limestone,  f  ields  very  fine  pa&turea. 

Weataieath  contaioa  few  large  estates,  but  it 
abounds  with  gentleoMiiof  moderate  fortunes  from 
L.  2000  to  I*.a00O  •  year,  moit  of  whom  are  reai> . 


WES 


WES 


79r 


dent.  The  Itwm  m  eoMoaly  for  21  yean  and  a 
life,  tliough  in  aome  tmtanoea  for  81  years  and  three 
lives.  A  preat  many  fine  long^horried  CAtUe  and 
loDg-woolleU  sheep  occupy  ihe  grazing  ground*, 
which  extend  oyer  much  of  the  beat  pari  of  the  din- 
tricL  Tillage  is  accordiogiy  upon  a  hmited  scale, 
thoogh  more  corn  is  raised  than  tht-  inhabitants  con- 
•ame ;  and  besides  the  crops  oomsaoa  in  other  places^ 
flax,  hemp,  snd  rape,  are  caUlfMMl,  with  defer  tmd 
towipa,  tin  two  mm^  Iwwwr,  — t  gwirtHy*  ' 

There  •!«  ft«r  toinia  heie^  and  ooiie  of  tbMB  Itige^ 
The  moat  considerable  is  Athtonc,  seat<?d  on  both 
sides  of  the  Shannon  ;  so  that  part  of  it  is  in  the 
county  of  Rosco 1 11 11101';  Mulhngar,  the  county  tow  n, 
ia  noted  for  its  great  fairs  for  horjscs  and  for  wool. 
Mool-grenoguer,  Kiibiggan  and  a  few  others,  arc 

SMBalt  placet.  Before  tiw  Unioo,  the  county, 
tko  boiwvha  of  MitlUngir,  AthloMb  KflblgBMi, 
and  the  now  miserable  village  of  Fowre,  teat  tea  WWIB- 
bers  to  ParliatneBt ;  the  number  now  is  two  Ibr  the 
county,  and  one  for  the  town  of  Athlonc.  Notw  itli 
standing  its  inland  and  central  situation,  Wtot- 
neath  enjoy§  the  benefit  of  extensive  water  coin- 
:ion  by  the  Shannon  on  the  west,  and  the 
Canal  from  Dublin,  which  crosses  it  from  east 
by  MiiUiagari  the  Ctaod  Canal  ilao  paaiea 
■oar  its  ■oitbom  boundary.  Yet.  aa  tbo  Uneii  manu> 
facture  i«  the  only  ins  which  affords  a  surplus  for 
exportation,  its  traJ-j  ccasists  chiefly  in  the  exchange 
of  live  ntDck  and  the  raw  produce  of  tlie  land,  for  the 
commodities  required  for  the  congumption  of  its  in* 
habitants.  The  land-owners  htn  uri  almost  all  Pro* 
tcamnta,  but  tho  IMI  of  die  poouUtiaa  ia  obio^  Co- 
IhoHe.  iBl^i.themaibororfariiibHniiMwuoott- 
puted  to  be  69,000 ;  by  tho  census  of  18S1|  It  waa 
188,042.  The  condition  of  the  lower  classes  it  better 
than  in  Mea'li.  ami  jiutiie  f  ihc  contiguous  counties; 
they  arc  not  mldicied  to  <triiil<ing,  but  industrious  and 
provident.  The  women,  who  work  a  good  deal  out 
of  doors,  sre  singuiariy  hardy.  Mr  Wakefield  saw  theai 
four  days  after  they  had  lain  in,  carrying  into  Out 
idds  their  husbands'  dinner.  The  people  ore  Dovoo* 
Ibdeas  very  superstitious,  and  under  great  aobjeetioB 
to  their  priestsi,  who  gnmetimeg  beat  them,  which 
they  Kubtnit  to  without  grumbling.  The  stune  suthor 
was  informed  that  indulgences  were  sold  in  1809»  at 
a  friary  at  Molti&mhaBS  in  this  oountv. 

See  the  ^eneiil  irOffai  ^notod  lUMor  die  former 
Irish  cooDtieai  (a.) 

WE8TM ORELAKDi  one  of  the  most  northern 
English  eeuDtiei.  It  ia  Kparated  from  the  sea  shore 
by  a  narrow  atiip  of  tbe  county  of  Lancaster,  which 
bounds  it  on  the  south  and  south-west,  as  do  Cum- 
berlaod  on  the  north  and  north-we«t,  and  Yorkshire 
on  the  east.  It  is  of  a  verj*  irregular  shape.  Its 
groatett  length  is  40,  and  iu  greatest  breadth 
Is  Bdhij  eoiiuiniog,  by  the  best  ealinaite,  763 
ewnre  nOa^  or  49(VtS0  Btitiah  atatute  acres.  It  ia 
dmded  into  four  iratdi,  diidngtUahad  by  the  pre&iM 
of  T.m,  K  n:k1,  Lonsdale,  andWial»  whldl  m 
mgmn  divided  into  thirty  partshei. 

The  population,  according-  to  the  returns  of  1821, 
■mounted  to  51,359,  of  whom  25,513  were  m»im, 
and  95,8^6  females.  The  fiunilies  were  10,488;  of 
5006  weco  ehiafly  mgkjtA  in  ngricBltttr» 
vol.    ffainr  n. 


8801  in  tradOi  amaaftotim^  or  iiaBdict«a,«id  IMl  «s 
were  ooaapriaed  b  neitlier  of  those  etaiaes.  The  ' 

increase  of  inhabitants  in  thu  prcccdirr:  trr.  years 
had  been  only  12  per  cent.  Tlic  de  nsity  ot  popula- 
tion is  much  Il-ss  than  in  any  other  county,  being 
but  one  individtiil  to  uiae  acres  and  a  half  of  land. 

i  he  gi-tater  part  of  the  county  consisu  of  bleak  Fao*  of  th« 
and  barren  moors,  and  groups  of  lofty  and  naked  ^^i**?* 
Bwontains.    The  vallies  between  these  moimtalna 
tbroBgh  a^iich  tlie  riten  witad  arc  rf  m  -.Jerate  fer. 
tUiij,  nod  when  wdl  oiltifatcd  yiei  i     •jd  crops  of 
oats,  and  in  some  few  instances  of  wheat  and  haric)'. 
Tbe  better  ports  of  these  vallies  arc  appropriated  to 
feed  cattle  or  produce  hay.    The  acreahic  value  of 
the  land,  in  tbe  whole  of  this  county,  is  much  lower 
than  that  in  agy  other  part  of  England.  Aocordiblg 
to  tbe  returns  under  the  inoone>las,  tiM  M«Hupwu 
aual  rent  and  tithes  together  did  not  cxeeedS.  7d. 
per  acre,  being  about  half  the  average  value  of  the 
rest  of  the  kingdom.    The  romantic  prospects,  how- 
'  ■      which  are  afforded  by  the  contract  between 
the  mountains  and  the  lakes,  more  dim  repay  the 
traveller  for  rambling;  at  his  leisure  through  the 
fine  aceoery.     Tbe  lak<>s  of  Winandcrmere  and 
Ulhsaawter  are  partly  in  this  county,  and  those  of 
Crasmere  and  Hauae  Water,  with  seveml  amalier 
lakes,  provincially  called  Tarns,  wholly  so.  Besidea 
tho  char  (afish  almos.!  ppcnli-r  tn  those  lal^csj,  trouts^ 
pikes,  perch,  and  eel«,  are  taken  abuinlin.ily  in  these 
waters. 

The  cattle  of  Westmor«]aad  are  of  the  long-hom»  Piodustiseii 
ed  kind,  and  attain  a  large  uzn  when  weil  fed ;  the 
butter  they  aibvd  is  b^bly  valued,  and  supplies  to 
some  extent  tbe  nufceta  or  the  metropolis.  Large 
floeka  of  tbeep  arc  fed  on  the  mountains,  which  ylel J 
a  coarse  wool ;  but  by  crossing  the  breed,  the  wool 
uf  late  years  has  been  much  improved.  Numbers  of 
geese  arc  fed  on  the  moors,  and  these,  with  hams, 
form  a  part  of  the  exports  of  the  county.  West- 
moreland is  nearly  deatitote  of  coals,  and  tlio  metallic 
ores  lie  ao  doop^  or  m  in  aucb  reuMe  situations, 
that  they  ore  n«ae  ef  then  worked.  Slates,  of  the 
finest  quality,  are  abmidintj  nnd  large  quantlUw  of 
them  are  expected.  Uawatone  ia  olio  wf  plenti- 
ful. 

The  principal  manufacturCB  of  the  county  aroManolh^ 
chiefly  carried  on  at  Keodal,  a  place  early  celebrat- 
ed  for  woollen  cloth,  whidi  bote  its  name.  This 
manufacture,  and  that  of  linsey  woolsey,  as  well  aa  of 
eoarse  worsted  stockbgs,  is  still  cootlottedt  and  no* 
eenlly  oonsidoralile  progreaa  baa  been  made  in  intro* 
dndng  tlte  making  of  cotton  goods. 

The  principal  rivers  are  tin  F.dcn,  the  Lunei  tbeHiviia. 
Ken  or  Kent,  arid  the  Lowther,  which  are  more  re- 
markable for  the  beauUes  dLsplnyed  on  their  borders, 
and  ibr  tbe  abundance  of  fish  they  contain,  than  for 
any  fiKiBties  they  afford  to  intercourse.  None  of 
than  are  navigable,  nor  are  there  any  artificial  ca- 


This  county  gives  titles  to  two  noblo  famtlieg,  the  RspscsiaiM 
iris  of  Westmoreland  and  Lonsdale.    Two  mera- *i"0 1"*^ 


Earls 

bers  arc  returned  to  tlio  House  of  Commons  by  the 
county,  and  two  by  tbe  borough  of  Appleby,  whicb* 
though  small,  is  the  capital  of  the  county,  and  the 
the  aaiiaei  and  eiectioos  an  held. 
51 
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■  The  ftiott  renwrkable  sesU  of  nobkoiai  aadjoi* 

tiemea  are  the  fotlowing:  Lowllivr  CMi^f  Lord 
Lonsdale:  Appleby  Casile,  I,or<i  Thamt ;  AWini 
Hall,  Chrwiopher  WiUon.  V.m\.  j  Mint  House.  J.  H. 
Long,  K<q.  ;  N'ctlu'nlale  Hull,  John  iMouii>l-_v,  K«(].  ; 
Brougham  Hall,  Henry  Br«U(;haaa,  Em).;  Cariton 
Hall*  R%ht  Hnn.  Thomas  Wallace. 

Thk  town  of  Kendal  coauina  8084  inb«biunt>, 
«Bd  Klfby  LoMdal*  IM-S;  ns  other  torn  in  Uie 
county  lias  a  population  of  1500. 

See  Britton'a  Bcautit*  of  England ;  England  Dc 

«'•) 

WEXFORD,  a  county  in  the  province  of  Ltin- 
tter  in  Irdend,  having  the  eoonijr  of  Wicklow  on  the 
Bcmh,  the  tea  on  the  east  uaA  aouth,  and  Wateribrd* 
Kilkeaajj  and  Carloar,  on  tbt  eoutlMraat  and  veit; 
extenda  about  B6  milet  froui  north  to  aouth,  and  8t 
from  east  fn  west,  nnd  contaioii  934  Enf,'ll-h  square 
n>ili'<>,  or  597, "do  Kiipli«h  bctps.  It  h  dividL-d  info 
eight  baronies,  oxclusivf  of  tiic  lihi-rtio'i  ofilte  town  of 
Wfxford,  and  142  parishtMi,  HOof  whicli  belong  to 
the  dioecee  of  Fern*,  and  t«ro  to  that  nl  Dublin. 
There  ats  tome  incooaidembie  ialeU  oa  the  aouth 
eoast  belonging  to  tbe  coumj ;  the  two  SilleiB  «• 
the  l.trgeat|iMitbcr«fthemlw«iiigiu«Miof  ••qoam 

mile. 

ftiuhci.  On  tf  L  :  i  th  nnil  nnrth.weitt,  on  the  confines  of 
Wicklow  ami  C'ariow,  this  district  i«  mountatnotit, 
and  the  same  characitr  oppliis  ^;ericrally  to  its  west- 
ern aide.  On  the  ea«t,  in  the  baronies  of  Forth 
•nd  Bargie,  it  becomes  less  elevaied,  and  here 
tiie  lojlt  Slough  light,  1»  woU  cuhi«ated  and  produc- 
.  tfve.  In  the  other  parts  a  eold  stiff  clay  prevails, 
whiih,  from  the  want  of  litnE-»t<jnc,  there  bem^  none 
in  this  touniy.  has  made  little  ntUancc  towards  im- 
provement. Tbe  SiHney,  wliich  flown  throu^'li  t!ic 
middle  of  ihe  diolrict,  from  Newton  Barry  u>  W'ex- 
fbrd,  afftirda  •  |iefpetttd  variety  of  picturesque  und 
fomantic  views  among  its  wooded  and  winding 
bonks ;  the  stream  here  atruggllng  through  rocks,  by 
irhich  its  chamirl  ia  grently  eoniraeied,  ami  ihofe 
expnndin^  into  broed  end  still  lakes.  'Hie  eeenevy 
around  the  bay  of  Wexford  hjs  been  also  much 
celebrated.  Iksides  the  SUm  v.  wliirti  it>  navigttble 
to  Knni»Corihy,  near  the  iiiiddli  nt  hi  i  i  i  jty,  n  bus 
tlw  Borrow,  which  separates  it  irom  Kdkeimy  on  the 
MSt«  by  which  large  vessels  reach  the  town  of  New 
Koas,  aitdated  near  the  junction  of  that  river  with  the 
Nore.  A  great  varietj  of  fine  timber  trsei,  and 
aorae  large  myriler,  are  found  here,  nnd  the  wood- 
lands altogether  are  of  considerable  extent  and 
value. 

9f.t^f^  Wexford  is  divided  into  estates  worth  from  L.  9000 
fMMk       to  L.  10,000  a-yi  ar,  nnd  into  farms  of  various  ; 

but  there  is  little  of  that  minute  division  which  is 
common  in  other  part*  of  Ireland;  nor  are  then:  any 
rich  graaing  (arms.  The  renli  hi  IfiOg,  wae  eetimated 
at  from  SO*,  to  95a.  an  Irith  acre  over  all  the  county. 
Dnirren,  at  which  ihc  prmcipal  article  butter,  are 
numerous,  but  generally  tirvdcr  bad  nianapemMit. 
Tlie  cons  themsilvcs  are  of  M  very  inferior  descrip- 
tion ;  and  the  same  churacier  belong*  to  their  *btep, 
which  form  a  very  iocouiiiderable  part  of  the  live 

atock.  lo  Ibeir  notta  of  cultivaiieo,  honvver,  the 
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tumn  hut  X»  taare  adtMicad  ihan  ia  aagBy 
parts  of  the  Matid.  The  baroaiei  «f  Varai  and 

Bargic  have  been  loikg  noted  for  their  f^reat  crops  of 
barley  ;  beans  too  are  cultivated  with  iuccci«,  as  well 
a*  cl:ivi'r  and  turnip*  ;  tlie  drill  syjtem  if  common 
for  potatoes,  and  preferred  to  every  other  method  { 
Md  llaw,  Ihangh  broagbt  fiwa  a  diMance  at  a  great 
expence,  and  also  mm,  an  fcty  ealeasisajy  vas^ 
ployed  as  nanore.-  The unantry, area  Indndmgtlf* 
cottars,  are  accordingly  in  a  moeh  better  condition, 
industrious,  provident,  and  many  of  them  oonpara* 
tively  w  ralihy.  Here,  as  in  C;  rk  iimi  Watcrford, 
whole  tieids  are  kept  under  furze,  which,  in  thi»  mild 
climate,  is  pretty  much  used  as  fuel.  The  bakers 
employ  it  for  heating  their  ovens,  of  which  a  Goa> 
aideiable  number  ate'  cnployed,  as  a  good  deal  cf 
wbeatoi  bread  ii  coaaiaBed  ia  Uwae  oountiea. 
The  tmme  are  Wetftrd,  the  eoomj  town: 

niscorthy  on  the  Slancy  ;  New  Ro»s  on  the  Barrow  ; 
Gorey ;  und  Newton  Barry,  tlie  latter  one  of  il>« 
pleasantest  villages  in  Ireland.  Wexford  is  a  con- 
tidtrable  town,  situated  on  the  lar^c  ai>d  beautiful 
harbour  of  the  same  name,  but  ahich  is  too  iballatr 
to  admit  vessels  of  greet  burden,  and  the  pssaaga 
Into  ft  ia  CMMiMn%  ebanging,  owing  to  t&e  aand 
brought  down  by  the  Slaoey,  which  doers  into  bu 
Here  there  is  a  wooden  bridfte  over  an  arm  of  the 
sea  2100  fcit  brosd.  The  tradi  uf  li  s  town,  how- 
ever, is  not  inconsiderable.  It  txpuri*  corn,  ciiiefiy 
to  Livprpool;  provisions  which  are  bruuglit  down  thA 
Sianey  from  Knniscnrtby  i  and  also  live  stock.  £a> 
niscorthy  and  New  Beat  are  also  placea  of  aoOM 
trade,  supplying  tbe  eeaaiHDption  of  thcstirroandiag 
country  with  their  Imports,  and  afloMlitig  oatlets  fiv 
its  raw  produce.  The  linen  m.inufieiure,  en  r  -nt  ral 
in  Ireland,  \«  almost  unknowti  in  Wenford  ;  bu:  ttiaC 
of  cotton  is  carried  on  at  Enniscortiiy,  where  a  good 
deal  uf  coar««  woollens  are  aiaii  made,  iietore  the  Krptmtm- 
Union  no  fewer  than  eighteen  members  were  retort''**' 
ed  to  Parliament  for  this  diatricC»llieceaat]raod  the 
boruuglM  of  Weslbrd,  Eaaiitorthy,  Ooiey,  No*' 
Boss,  Fetbard,  Baooosr,  Clonmines,  and  Tagbmaev^ 
•ending  two  each.  Wexford  and  New  Rms  have 
now  each  one  representative,  and  the  county  two. 

This  oouniy,"  says  Mr  Wakefield,  *♦  ia  the  only 
one  in  Ireltind  where  tbe  tenants  have  ditplaycd  tbe 
courage  to  act  in  oppr>$iti«M  to  their  landlords"  ia 
voting  for  candidates ;  "  bnt  it  is  merely  from  a  re« 
ligious  principle,  as  they  beve  no  otlicr  potitical  ay^ 
Mm  to  Mppwt,  than  that  which  pranoiee  die  iBt«i. 
reft  uiiJ  liuccetts  of  the  Catholic  faith."  The  Catho- 
lic popiilaliiin,  according  to  the  8ame  writer,  is  to 
the  Protepitunt  as  ten  to  one,  and  most  o(  the  per- 
soiusi  property,  and  part  of  the  landed,  is  in  the 
hands  of  the  former.  « In  1791  the  whole  was  com* 
puted  to  aoMMim  to  ll&OOO!,  and  by  the  census  of 
1821  it  WIS  ie9,904w  Tbe  beroviaa  of  Bargie  aaid 
Forth  am  peopl^  by  a  distinct  race,  who  are  said  to 
be  deseendtd  from  the  adventurers  who  accompa- 
nied Sironj;l)uw  to  Ireland,  and  iheir  manners  and 
hnbits,  H  Inch  are  diliiE'rent  from  those  of  the  Iriab 
arounii  them,  bear  a  strong  reacasUaflCe  feO  thOSC  of 
their  Saxon  forefathers. 

There  are  friaries  of  the  order  of  St  AiwostiiiaaA 
Hew  Boas,  CkuHaowa,  and  Wexford»  tbe  meafaeea 
10 
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Veuonl  of  wiltcb  are  lupporieU  by  contributioiu  kried  upoo 
II       the  UaMtry.    i  Ilia  coualv  took  an  active  part  ia 
vvhttthor.  th«  lUbelliaa  of  1798,  ai^  was  the  M»n«  of  aooM 
v^'arti  of  M,«age  cndtj  petp^ated  by  both  partiea* 
See  the  JIOMnl  woriu  quoted  under  the  Iritb'CSIHI" 
ties,  and  Fraier'a  Statittical  S«rvfy  of  Wexford. 

(a.) 

WHITAKER  (Jobs),  was  born  at  Manchester 
about  the  year  1735.  Of  hii  parentage,  and  of  his 
firat  atepa  ia  learming,  we  And  no  mciuoriuls ;  but  he 
waa  aent  at  an  early  age  to  the  Uuivertiity  ot  Qjtford, 
uA  ia  dat  tun*  «m  ciectad  ft.CaUoar  of  Coipiii 
dnteiColUge.  Ha  look  Um  dagreo  of  M.  A.  b 
1759,  and  that  of  U.  D.  in  1767.  Here,  we  are  in- 
formedt  "  bia  uooommon  vig^our  of  intellect  at  once 
di»pla^ed  itself  among  hi:^  li  juj  maice  ;  but,  Hhittt 
hiaoBiaated  coaveraation  Orcw  many  afouod  him,  a 
few  were  repelled  from  the  circle  by  bis  impatience 
of  contradiction  (a  failing  which  almost  ever  ae- 
coopaniea  powers  like  hit),  and  by  the  cwitciousDess^ 
it  aMHildtMfli,  of  thair  own  ioferiorky."  That  lus 
MBWMtioii  mutt  bave  displayed  aidiicwBt  vivacity, 
.and  bis  temper  fufticii.  rit  I'^rmth,  may  very  easily  be 
conceived  ;  but  linuu^h  liiesc  hues  of  panegyric,  it 
is  inpocsiblti  not  to  discern  u  »ln>iig  ray  ol  truth; 
oanaely,  that,,  fron  the  earlie»t  period  of  his  literary 
career,  ho  was  diitinguished  by  a  bold  and  dogmatical 
apirit,  which  could  ill  endure  dissent  or  opposition. 
This  nay  indcod  be  considered  as  bis  first  and  last 
jCbarwlorisiici  and  altboi^b  tb«  seal  of  •  AiaodJuub 
with  sonie  degree  of  dexterity,  endeavourad  lo  oon> 
vrr:  it  ir.t  1  I  topic  of  prai-',  l>y  representing  it  as  the 
ordinary  mark  of  a  iupenui'  aanA,  we  are  not  very 
mueh  luciinod  to  regard  it  iu  tl\u  «ainc  light.  The 
dootrioe  seems,  bdeefli  to  be  of  a  somewhat  danger- 
ous tendency  ;  to  beciicuUlad  fcr  aillMding  young 
candidates  u>r  literary  honoiui^  «rbo  nay  tjiuabo  in* 
dmiri  to  supply,  by  arro^anea  ■Ii4  dogBatimw  wkA 
Is  wanting  in  sound  learning  and  solid  judgment.  It 
may  be  asserted  without  much  hazard  of  coofutatioo, 
that  this  overweening  and  dogmatical  spirit  j»  ut 
least  as  frequently  ihe  churacterittic  of  tliosc  who 
poshes*  but  a  very  moderate  stock  of  real  merit; 
who  have  pertutps  made  no  uncotooioa  progress  in 
any  branch  of  science  or  literature,  and  yet  coo- 
aidoK  tbatnsclve»  as  oalilled  to  deoide  ail  CMtravaib 
ik*,  to  adjust  all  dabda  to  intdleetoal  diitino> 
(ton. 

While  Mr  Whitaker  was  still  a  fellow  of  his  col- 
lege, he  gave  the  first  conspicuous  proof  of  his  abili- 
ties by  the  pubhcaiiut)  of  I'he  H'utoryqf  iSIanchcUcr. 
Lond.  1771,  4lo.  The  second  volume  followed  in 
the  yoar  Xllo ;  but  although  four  books  were  origi- 
nally pcomised,  only  two  arc  tlius  completed ;  they 
ambfiice  the  Roaaoif ,  BriUabj  aod  Saxon  potioda 
the  history.  Tbie  work,-  which  is  perhaps  the  moat 
*  reiuarkabie  of  hi-s  publications,  w:i-,  imn  j  i!;:  :! 'y  re- 

guiiled  at  the  production  of  no  ordinary  »iJLii,  but 
us  more  conspicuous  for  hold  and  iogenjou«  i>pccula- 
tion,  than  for  cool  and  judicious  discussion.  Liiie 
the  othar  worka  of  die  WMM  author,  it  is  written  in  a 
livaiy  aa4  laiBbliaf  iMinier.  His  impatiaoce  and 
'  fivad^  taadaiad  bun  incapable  of  aaMctiag  bia  to* 
(Icif  Mid  coadmiof  hti  mtughtt;  and  by  fdlnciiig 


W   H  I 

lo  Ixii  tuual  method  of  writing,  a  large  book  may  be  Wtmti^r. 
produced  on  almost  any  subject.  — > 

Before  he  bad  braiij{bt  ibia  work  to  a  cloa^  h* 
pabliihad  Th»  GMnfar  HiUorv  nf  BrUot  «sw 
a^td,  Lond.  177«,  9mr  Tbis  volume  is  chiefly 
directed  against  tbe  historical  work  of  Mr  MacpheT- 
Bon,  better  known  as  tbe  fotlcr-fathtr  oro,-n.:i  jml 
butli  publications  have  been  considered  by  compe- 
tent judget  as  adding  fciy  littla  to  the  iaal  iiack  of 
information. 

In  the  course  of  the  following  year  we  find  bin  M- 
aidiog  in  the  netropolia,  and  oficiAtiDg  aa  the  man- 
big  preacher  of  Berkelay  Chapel.  For  tbit  appool. 

ment  he  was  indebted  lo  a  Mr  Hughes ;  but  their 
connection  was  of  a  very  short  duration,  for  he  uaa 
removed  from  hin  situation  in  lest  than  two  montlit;. 
He  thought  proper  lo  communicate  his  grievances  to 
tlic  publ  ic,  iu  1  he  Slate  if  the  Case  hetxuecn  Mr 
U  AUaker  and  Mr  Umkttt  rdaike  to  iht  Mona$g 
Prtmchmk^^BtHttl^Gu^  Lond.  I77i,  4leb 
His  rocaiaant  waa  ao  aUong*  and  Ilia  diieietJeB  le 
wok,  that  he  thoa  aulifccto^aMeir  to  theveutin 
of  a  lawsuit,  and  the  Court  of  KJ^g'a  Bensh  bald  hla 
printed  Case  to  be  a  libc). 

About  tbo  year  1778  he  resigned  his  fellowship, 
on  being  presented  by  his  college  to  the  rectory  of 
Ruan-Lanybome,  one  of  the  most  valuable  livings  ii) 
the  gift  of  that  society.    He  now  withdrew  .into 
Cornwall,  and  took  possession  of  his  benefice }  aitd 
h«  afterararda  narrifd  Miw  Tregeoaa,  a  lady  of  an 
andeBt'Comish  family.  For  a  long  time  his  retliv- 
ment  was  nut  atti  iKlt.d  with  pcacoand  studioos  ease. 
Ill  s  rCitles^  and  duiiilueering  di.^oeilion  soon  involv- 
ed hioi  ill  u  long  train  of  contentions  with  his  pa- 
rkhioners :  he  proposed  a  titla^compoeition,  whidi 
his  friends  represent  aa  by  Ml  nwans  unreasonable, 
but  of  which  his  pariabieoan  appear  to  have  eatato 
tained  a  different  opuiiea ;  they  Miuaad  to  aaoade  to 
his  proposal,  and  be  detnandud  the  tithes  in  kiod. 
"  Disputes,"  we  are  hiformed,  "  arose  upon  disputes; 
iinimokilick  were  kindled  ;  and  litigations  took  place. 
That  Mr  Whtlaker  wm  fiually  victorioui,  afforded 
pleasure  to  the  friends  of  the  rector,  and  to  ihr  j 
ifjiutice  and  truth  y  yet  it  was  long  before  harmony 
waa  restored  to  Raan-LaDyborne."    Let  us  here  re- 
mark in  paising,  Uutt  tbia  mode  of  confounding  the 
cause  of  religion  with  (be  canae  ef  dtbaa  is  a  pretty  ' 
ancient  device.  It  ia  not  certainly  to  be  considered  a« 
wonderful,  if,  alter  all  these  contentions  and  litiga- 
tions, Mr  Whitaker  was  subjceted  lo  the  mortifica- 
tion (jf  ubtervinj:  that  hli,  pai  i»luuoers  manii«Med  an 
aversion  to  his  preaching,  an  indifference  to  his  ad- 
ojqniiior.s,  and  iv  repugnance  to  his  authority.  Tbia 
is  indeed  the  natural  consequence  of  the  measures  to 
wliicb  be  rateited;  tbey  have  an  obiioua  tendencgr 
to  ekdte  or  oominae  eauMsitlaa,  and  to  cireuaucrdw 
the  utility  of  a  clergyman,  by  rentl  r  r  ;  luiu  obnoxi-. 
0118  to  almost  every  man  in  his  pansn  u  no  has  pro- 
pcrty  enough  to  bring  him  within  the  circle  of  such 
litigaiitiiu.    It  may  perhaps  be  regarded  as  extretue- 
ly  doubtful  whether  any  clergyman,  possessing  a 
portion  of  the  primitirt  aptrit  of  Chriitiaeityj  would 
be  tempted  to  engage,  IMN  aspeciaJly  with  laa  a«n 
fleck,  ia  qinneiai  dispiitcit  endtatwimtq,  which  tlioa 
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Whiiaktr.  might  be  any  decent  means  of  avoiding.  We  are 
'■^"^  infarmeU,  that  after  the  lapse  of  a  few  years,  Mr 
WbiMkct  b$d  tiM  Mtiifimtion  of  perceiving  a  viaiiile 
altcntioB  fat  tbt  iMhRficnir  of  his  principal  porUiioii* 
ors,  and  that  A  good  unileritanding  was  at  length  es- 
tablished between  die  pastor  and  hi»  flock.  His 
nianr.cr  was  hearty  and  familiar ;  and  notwitb«tand- 
iDg  the  rabid  spirit  that  sometimes  animates  his  writ- 
liq^lie  was  possetied  of  oiany  virtues,  though  meek- 
MH  nod  Immilitjr  were  certainljp  not  of  their  num-> 
ber. 

His  next  publication  WM  of  «  prorej»iona!  kind, 
namely,  Serntont  upon  Death,  Judgment,  Hentfn, 
anil  Hill-  l.oiid.  1?83,  12iiio.  He  uflcrwacrds  en- 
gagud  in  tin;  famous  controversy  respecting  the  cha- 
racter of  Quten  Mary,  and  produced  an  immense 
wxirk  under  the  title  of  Mary  Queen  q/  Scot*  tfindi- 
taUd.  Lond.  1787,  3  vols.  8vo.  He  published  an 
cnlari^  edition  io  the  year  1790 ;  »nd  ho  aMoe  to 
tum  been  not  « littio  moftified  tiMt  ndtber  Lord 
Haile^  tior  Dr  Uohertson  could  be  induced  to  print 
a  single  page  aijainst  him.  This  production,  which 
is  by  no  means  eminent  for  coolness  of  reasoning,  or 
sobriety  of  manner,  has  probably  convinced  very 
few  competent  judges  of  historical  evidence,  who 
faave  tubmitted  to  tlie  labour  of  a  patient  invcstiga* 
ttoo.  If  Mary's  innocence  is  so  apparent  as  sooie 
«r  her  advocMct  Afer*  ia  it  aoi  renmrbrtite  that  so 
many  bulky  ▼olnme*  shotdd  be  required  to  display 
that  innoci.iice  I?c>iIJe«j  if  we  suppose  her  to  be 
innocejit,  v,  c  must  at  tin'  same  time  supjuwc  uM  the 
most  distinguished  of  those  who  opposed  her  after 
the  murder  of  her  husband,  to  be  covered  with  an 
enormous  load  of  infamy.  And  we  will  only  vmtiore 
to  «dd,  that  the  uncootroveried  iiiatoiy  of  ber  pio- 
oeedingt,  from  ■  abort  period  preeedinff  the  murder, 
til)  her  indecent  nuptials  witb  Bothwwl,  fnmiabes  a 
degree  of  moral  evidence  wilich  teemt  to  be  in  effec- 
tual iv  op|)oicd  by  all  tbe  penofering  MiiblMiy  of 
her  dcicnderi!. 

Having  again  recurred  to  liif.  theological  studies, 
Mr  Wbitakcr  published  a  largo  volume,  entitled  The 
Origin  of  Arianiitn  disdoted.  Lond.  179l»  8vo. 
Whaterer  migfat  be  the  opinion  of  otbecr,  it  is  dear 
(bat  the  atimor  bbuelf  entertamed  a  flivoarable 
enough  opinion  of  this  production  ;  which  he  repre- 
Miul»  US  "  a  train  of  historical  argumentation,  at  once 
novel  in  its  direction,  comprehensive  in  its  scope, 
and  decisive  in  it«  etlicucy."  If  he  could  not  discuss 
a  point  of  liiatory  without  heat  and  violincc,  it  is 
easy  to  conceive  bow  be  would  be  disposed  to  di«* 
con  a  pomk  of  hcnqr.  As  a  proof  of  hia  ical  for 
.  octhodoxy,  an  aoomuMia  ftieiid  prcaeota  ua  iridt 
tbe  fliNowing  anecMte :  *'  That  the  fiteble  Delit 
should  have  shrunk  from  his  indignant  eye,  may  well 
be  conceived,  when  we  see  his  Christian  principle 
aiiJ  inanly  spirit  uniting  in  the  rejection  of  a  )iv- 
mg  of  considerable  value,  which  was  at  this  time 
offered  him  by  an  Unitarian  patron.  He  spurned  at 
the  teinptation«  and  pitied  tbe  ladacer.''  But  in 
order  to  render  tbb  aoeedote  ahegether  intelligible, 
some  further  information  seems  to  be  required. 
Were  his  principles  so  pure  and  rigid  that  he  could 
only  accept  of  pret'i-nnent  from  a  patron  of  confirm* 
cd  and  approved  orthodoxy  i    Ur  did  thi«  nameleaa 


patron  offer  him  the  livins  under  the  coodittoo,  ex-  WMte 
press  or  implied,  that  be  £oald  become  a  ooovert  to  "^^V^ 
tbe  Uniurian  ereedl  Wilik  wapaet  to  tho  fint 
qneatton,  it  is  quito  «vidaiit  that  Many  piooa  difbsaa 
have  accepted  of  preferment  from  patrons  who,  to 
all  human  appeamnce,  had  no  religion  wtuikoc-ver ; 
and  with  re»pect  to  tbe  s^econd,  it  i»  equally  evident, 
that  no  patron,  if  he  possessed  common  sense,  could 
expect  a  beneficed  clergyman  to  make  an  open 
avowal  of  opinions  which  the  cfaurcb  has  fonnally 
condemned  as  heretical. 

Mr  Whitaker  bad  eootributad  t«  the  EngUsh 
mta  a  eerie*  of  artictee  on  Oibboo'a  history,  which 
were  now  reprinted  in  a  separate  form,  uiiJur  tht- 
title  of  Gihhons  Uutoru  of  ihe  Decline  <■■':'  Fau  of' 
the  lioman  Empire,  in  Vols.  \\.  V.  aii  i  \  1.  quario, 
reviewed.  Lond.  1791,  Uto.  ibis  work,  which  es* 
tends  to  a  considerable  volume,  is  written  in  hia 
■aual  TCbi— with  auiiieieBt  acutaoeaa  and  aBiaatio^ 
bok  with  little  auarity  of  nuoancr,  or  desaoM  cf 
•tyle.  He  certainly  detects  errors  and  exposes  in- 
consistencies;  but  it  may  rcmliiy  be  »U|)po«cd  that  a 
writer  of  bis  cast  of  mind  was  not  very  likely  to  form 
an  impartial  estimate  of  iiibbon's  real  oierils,  which, 
after  all  the  fair  and  necessary  deductions  are  made, 
must  still  be  allowed  to  he  very  great.  Mr  Whit»> 
ber  is  always  an  intrepid  writer ;  he  is  never  afraid 
to  deliver  a  decided  opiaicii;  and  vhatber  ibo  aai^ 
ject  is  very  fanlliar  or  quite  new  to  bitt,  bit  Mae  of 
decision  is  commonly  the  same.  Thus,  Car  example, 
in  \ui  animadversions  on  Gibbon's  admirubtc  chap> 
ter  relating  to  tJie  Itoman  jiirisprudcncc,  he  is  pleas- 
ed to  declare,  that  "  nothing  can  subdue  tlte  native 
barrenness  of  such  a  field  as  this."  His  censure  n> 
iera  to  a  aabieot  of  which  be  aaay  be  conaidered  m 
ia  a rtata  of  ahooat  total  igDotwioe:  ha  aeoaa  t* 
have  been  alike  unacquainted  with  this  science,  and 
incapable  of  appreciating  the  masterly  maimer  in 
which  it  h  here  discussed.  It  may,  indeed,  be  af- 
firmed thnt  there  is  no  portion  of  Gibbon's  work 
more  remarkalile  than  this  very  chapter:  although 
hiii  cArly  t<uidic«  had  not  prepared  him  for  aocfa  a 
task,  be  has  yet  exhibited  a  rapid  and  powerful 
dtetdi  of  tbe  Romao  jurisnnideDoe»  to  which  it  mlMiti 
bt  ^flfeok  to  find  a  parallel  in  the  wrilfaiea  of  the 
professed  civitliins.  And  it  lias  accordingly  been 
stamped  with  tbe  approbation  of  some  of  the  nion 
distinguished  civilians  of  the  present  age.  It  has 
been  illustrated  by  Hugo  and  Wamkoenia,  tbe  former 
having  pnUUwd  It  in  OanMo,  ood  Oia  talter'io 
French. 

After  an  interval-  of  direo  yeoiBt  Mr  Whitaker  pro- 
docad  a  coipioaa  work  on  a  enbject  which  is  certain- 
ly curiooa  and  intemting.  This  work  be  entitles, 
in  his  usual  form,  Tke  Course  of  Hannibal  over  I  Am 

Alp$  ascertained.  Lond.  179-*,  2  vols.  8vo.  lAke 
some  of  bli  former  pubhcations,  it  attracted  a  con- 
siderable degree  of  attention,  and,  like  them,  waa 
thought  to  contain  many  haMy  and  erroneous  opi> 
aioaa.  Oirthia  grmind  ba  ww  oaeeoateted  by  u* 
late  Lord  Woodhooaelee,  who  pobliibed.  bat  with, 
out  his  name,  A  Critical  Examination  of  Mr  Whit- 
aktr't  Courtc  of  Hannibal  over  the  Alps  ascertained. 
Loud.  1795,  8vo. 
In  tbe  year  1793,  he  eodeaTOured  to  eniigbtctt 
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th«  poblte  iqr  an  ofliavo  met  on  Ths  ftd  (Mgin  of 
*  43^iMMNf,  wMdi  we  Mwr  bad  the  pleasure 
of  aeeiog,  but  which  hit  friend.  fwiDerhr  qao(eil»  il»> 
scribes  as  a  verv  singutar  pamphlet.  Thli  iafiinMl* 
tion  may,  without  scruple,  be  received  as  authentic  ; 
for  it  is  not  diiBcult  to  conjecture  bow  the  sidiject  of 
dvil  government  woald  be  iraatad  bf  aadi »  wffter 
at  Mch  •  period* 

The  liit  WVtk  which  Mr  Whitaker  liTtd  to  com- 
asunlcate  t»  tb*  public  is  Tkt  Amint  (Mmlrnilqf 
Conmalt  kuloricaUy  tttrveyei.  Load.  1804,  t  vou. 
4to.  Ilia  vigour  wus  ktiJI  undiminished,  and  he  had 
formed  tke  plan  nC  many  other  works,  particularly  a 
history  i»f  Oxii  i  1  ;u.d  a  bistorj'  of  London:  the 
former  he  intended  to  comprise  in  an  ocuvo  volume, 
the  latter-  he  contemplated  as  "  quite  new  and  ori- 
finali  and  fit  to  make  a  quarto."  While  he  was  pro- 
•eentmg  Ws  ardMt  mearches  into  the  antiquities  of 
the  metroaaUa,  Ma  ftiaada  t— rkad  tba  first  indiea" 
tions  of  decUtting  health. '  He  bid  originally  poa* 
se$5cd  a  robust  constitution,  but  his  mind  was  re«t- 
Iw,  and  bis  temper  arde^it ;  and  iltrriDg-  his  \m  visit 
to  London,  his  great  exertion-,  in  procurinfr  mate- 
rials for  lua  mMrki  and  his  great  eli'orts  ia  supportiog 
his  usual  tona  af  conversation  in  the  litfliarjr  ciNlta* 
kft  btai  iB<«  ttale  of  debility  which  waa  Mt  at  tat 
coaaidcted  aa  alarming.  It  was,  bowever,  foUowad 
by  a  stroke  of  palsy,  from  whicl>  his  recovery  was 
never  so  complutn  m  la  allow  him  to  resume  hi*  oc- 
cupations with  his  former  vigour.  During:  tlit  lost 
year  of  his  lite,  he  lingered  in  a  state  of  gradual  de> 
eaj;  and  he  is  said  to  have  contemplated  his  ap* 
fvoacbioff  djawJation  arith  the  cheertul  retijnatioD 
of  aCbfiatian.  Oa  Soodajr  the  aotb  of  October 
180B)  he  tank  aa  btto  «  qjitet  abunbar,  wllhaot  aaj 
lodfcatlon  of  suflbring.  and  with  a  amlte  on  his  eoiin« 
tennnce.  He  died  at  Ruan-Lanyhornc,  at  the  ape 
of  about  seventy-three,  and  left  a  widow  and  two 
dauglifcrs. 

He  had  recently  sent  to  the  press  an  antiquarian 
voltmie,  which  was  soon  afterwards  published  under 
the  title  of  The  Life  of  Stant  JNettt  Oie  tUul  otf 
Ui0  BnOtn  King  Aljrti.  LoiA  1«09^  8«a. 
>  Ibe  pfefiwe  ia  written  by  hia  aablUur,  Mr  Stock- 
dale.^  All  his  principal  worin  neve  now  been  enu- 
merated, but  a  few  hupplenuntary  notices  are  still 
necessary.  He  wrote  an  intioductioo  to  Flindcll's 
Bible,  and  a  supplement  to  Pohvlu-le's  Anlii/uilies  of 
Cornrvall,  and  wa»  a  coatributor  to  The]  CornmaU 
and  Devon  Poel$.  His  connection  with  the  English 
Renew  torn  aiieady  been  mcnluMedt  but  heliliewiae 
I  tolM«e  teat  b«a  aid  to  the  Briliik  Crkie  and 
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tlie  Antijai  uhiu  Rn  ieu^ ;  and  his  eulogii^t  informs  us, 
in  a  very  solemn  styli',  that  "  the  »tre:igth  of  his 
principles^  ii  no  where  more  apparent  than  in  those 
articles  where  ha  cumcs  forward,  armed  with  the 
panoply  of  truth,  in  defeoceiof  our  civil  and  ecclesi- 
astical constitution.  It  was  there  he  struck  hia  ad« 
venariM  with  cooalaniMieii,  and  we  beheld  fhe  boik 
of  Jacobins  shrialtlog  awagr  fiooi  bafiM  bii  fhce^  and 
creeping  into  thetr  caverns  of  darVness."  The  same 
tasteful  and  judicious  writer  avers,  timt  at  WhitakerS 
lucubrations  "  q  Cribbon  trembled  ;"  but  this  pane- 
gyric is  Boraewiiai  ubattd  by  another  piece  of  infor- 
soatioot  aoiaely,  that  Cxibboo  wat  a  "  iiwble  Daiit." 


WUbwbattanaala  af  llfliyiad^Mllon  thiawortby  whteker 
dMae  niwt>  fai  bit  fi^lhe  aeJ  aneByiaeaa  writings,    ,  I 
bare  overwhelmed  Jacohina  nnd  ^^■retics,  may  very 
easily  be  imagined  by  those  vh  u  have  inspected  hi  ""^"v*^ 

more  elaborate  work l  Ik  ir  iL'  f  is  name  and  addi* 
tion,  and  intended  for  the  benefit  of  posterity.  Some 
persons  of  cooler  tempers,  and  of  more  habitual  can- 
dour, when  they  are  liyrlj  enyeloped  m  the  com  of 
a  review,  may  now  and  then  be  lemptod  lo  ^padt  bt 
a  van' b^  and  aiNiaM  tana  ta  Btm  fMBd!j  deia^ 
«d  ^ove  tbrir  own  abvidard.  and  off  aulijeola  of 
which  they  only  poHHS  aeaij  oawat  aod  anperli- 
cial  knowledge. 

This  anonymous  writer,  whom  we  strongly  suspect 
to  be  Mr  Polwhele,  has,  in  the  following  passage, 
discussed  the  character  of  Mr  Wbitaksr  with  awie 
sobriety  and  discrimination.  "  It  ia  tine*  to  the  aama 
wanntb  of  temper,  together  wick  a  Mnie  of  good 
iatentkma,  wo  must  attribute  an  irritability  at  times 
deatnietlve  of  social  comfort,  an  impetoousness  that 
brooked  not  opposition,  aod  bore  down  all  before  it. 
l*his  precipitation  was  in  part  also  to  be  traced  to  his 
ignorance  of  the  world;  to  bis  simplicity  in  believing 
others  like  himself— precisely  what  they  seemed  to  * 
be ;  and,  on  the  detection  of  his  error,  his  anger 
al  diwiaiBhtion  or  hypocriar.  But  bit  general  good 
buBonr,  fab  hospitality,  and  bn  ooorfviel  pleasantry, 
were  surely  enough  to  atone  for  those  suddm  bursts 
of  passion,  those  flashes  ivhich  betrayed  his  '  human 
frailty,"  but  still  argued  penius.  Ar.d  they  who  knew 
bow  '  fearfully  and  wonderfully  he  was  made,'  cot<ld 
bear  from  a  Whitaker  what  they  could  not  s>o  \vcll 
have  tolerated  in  another,  la  bib  GM^ilyi  Mr  Whit* 
aker  waeuntfbrmly  regular;  aor  did  be  aufir  at  any 
time  bii  tkerary  cares  to  trench  on  his  domestic 
dotiea.  The  loss  of  such  a  man  must  be  deemed,  aa 
it  were,  a  chasm  both  in  public  and  private  life.  But, 
for  the  latter,  we  may  truly  say,  that  if  ever  wife 
had  cause  to  lament  the  kind  and  faithful  husband, 
or  children  the  alfcctioaate  parent,  or  servants  the 
indulgent  master,  the  family  at  Ruan-Lanyhome 
■mat  fiMl  thtir  lom  impanUe."  (GcH^Miaii's  Af«' 
mme,vol.lnfie.p.M»r.  See  likewita  NiobolA 
Literarif  Anecdetet  ef  ^  ASflMnKA  CSmfKiyi  «oL 
iii.  p.  105.)  (w.  w.  w.) 

WICKLOW  is  a  county  in  the  province  of  Lcin- Bo«m*itoa 
ster  in  Ireland,  bounded  by  Dublin  and  Kildarc  on 
the  north  ;  by  ^\'exford  on  the  south  ;  by  St  George's 
Channel  on  the  east;  and  by  Kildare,  pubiin,  and 
Carlow  on  the  west    It  extends  about  40  English  Kstoit. 
adlea  ftom  north  to  aMitfa,  and  SS  from  eaat  to  wcat, 
eoatalnfatg  781  iquare  nilea,  or  neariy  MXMMO  Eng* 
lish  acres,  and  is  divided  into       baronies  and  half  OivMsBft 
baronies,  and  .53  parishes.    Of  these  parisltcs,  4-9 
isri  iir  uatc  li  iij  ilu:  archbishopric  of  Dublin,  six  in 
the  dioceic  ol  Leighlin,  and  three  in  that  of  I'erns, 

The  outline  of  this  coun^  ia  rendered  very  irregu-  surftsib 
lar  by  a  dirtrict  on  the  aoaih-west,  the  barony  of 
SbflUagfa,  being  ahnoat  detadwd  from  the  rest  of  it, 
projecting  between  the  couodci  of  Cariow  and  Wes- 
ford.  On  the  east,  the  sett -coast  atretdiee  almoat  la 
ar.  unliTiiken  line,  e?:cLtif  lif'f  t-'  south  of  the 
tou)i  ui  Wicklow,  where  there  is  a  jifomontory  call- 
ed ^\  icl-iiM'.-  ller-.d.  Bray  Head,  ai'.oilirr  point,  is 
on  the  oorthem  extiaariqr*  Mottntatoa  aod  boga  oc- 
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wviitfvr.  cupy  a  preit  part  of  the  interior,  fp&m  the  iMrth 
'■^.-^^  along  the  centre  of  the  district,  to  the  barenj  of 
Shillela(;h.   Maeh  of  this  tract  it  without  inbabit- 
•nt*.   Ts  the  north  and  west  these  monntaint  ere 
boM  and  abrupt  -,  but  on  the  eeat  they  are  penetrated 
inr  wreni  boMftiAU  wji»m»  af  wbiofc  tiM  D«r|(«i  the 
glm  oftb*  DvwM,  Itovdt  ariiMiM.  Gtaidri. 
logh,  are  tho  molt  celebrated.    Some  of  these  arc  of 
considerable  extent,  finely  wooded  and  watered,  and, 
,  with  thi'  mountain*  which  incione  them,  exhiii:'  a 

great  variety  of  romanlic  scenery.  In  these  gierm 
much  of  the  wood  is  oalc,  but  not  of  a  large  site. 
Detached  bUla  alao  abowMi  an  dtfaef  aida  of  ibli 
fang*,  tbaogh  on  tha  aait,  Mulli*  md  waat»  A*  cMii- 
trj  is  in  general  low  and  fertite.  It  baa  been  oom- 
pureil,  nut  inaptly,  to  a  friexe  cloak  with  a  laced  bor- 
der. In  the  central  range,  the  prevailinj^  rock  is 
grnnite,  and  argillaceous  schist  in  the  Iom  elevated 
nilts  on  the  east  and  south.  Ou  the  north,  near  tl»e 
eongoes  of  Dublin  eounty,  Is  a  remarkable  chasna, 
«aSod  tka  Scalp,  in  a  ridge  of  granite.  Calcareous 
atnu  occur  on  the  west,  and  also  on  tka  aai|»  h«m 
Wicklow  to  Bray :  but  no  lioMStoaa  loi  baav  fcwi 
in  contiMi  lis  rocks.  In  tbei*  ^IMItM^  il  Ii  fai  the 
form  uf  pebbles  or  gravel. 
Miatnlf.  Wicklow  is  thought  to  be  rich  in  metallic  sub- 
a«aoceap  panioukntl;  oo  the  south,  fraa  tfaa  Crauigh- 
an  Maontate  to  Ilia  bUl  of  Crooabanfb  abool  MB 
miles  to  the  north>east.  In  this  tract  copper  baa 
been  wrought  at  Cronebane  and  BaliymurUgb  to  • 
considerable  extent.  In  1809,  the  Cronefaaoe mines 
produced  about  SOOO  tons  of  ore  annually,  at  an  ex- 
pencc  of  L.  8000;  but  at  both  places  tbc  works  were 
Cold  MiBai.MH»  aftar  diaeoatinaed.  Native  gold  has  bean  found 
4in  tba  Perth  ait  aide  of  the  mountaiaa  Ckaagbaa 
Kinshela,  on  the  suaastt  of  vliich  this  aanaty  SMels 
with  that  of  Wexford,  m  a  stream  which  fdls  hito 
the  Oroca,  and  also  on  tht  ^  mih  tide  of  these  moun- 
tains. In  1796,  geld  wa«  obtained  U>  the  value  of 
L. 1 0,000,  somet  imes  in  pieces  of  considerable  weight ; 
one  of  them  weighed  Mine,  a  second  eighteen,  and  a 
third  even  twen^twomacea.  The  saarenira*  then  un> 
dertaken  by  UovanMB*a«r  iMth  in  thaaaaaatainathaBk 
sehres  and  the  streama  wfiMi  flosr  frott  thamt  bat  m 
veins  were  discovered,  an<]  thi  v  rks  have  been  long 
since  abandoned.  I<cad  has  heLit  woikcd  atGlenmaher 
and  in  Glendallogh,  or  the  Seven  Churches.  At  the 
latter  placCf  in  1809,  there  were  three  naalting 
houses,  and  iboat  180  ban^  wajf^f  aaa  boodNa 
iit^t  each,  were  oiade ptr  week. 

Tlie  rhrera  are  the  LH&y,  whieb  bal  fli  rbe  on  the 
norili-wegt  quarter  of  this  county,  and  j  a  ^  s  into 
that  of  Dublin  ;  th<^  Oroca,  which  flows  miQ  the  sea 
at  Arklow ;  and  tlie  Slancy,  which,  rising  in  the 
south-west,  proceeds  southward  into  the  couoty  of 
Gwlmr.  None  of  these  rivcrH  are  navlgdriahi  the» 
oovTfa  tbivQfh  tbia  diitriot.  Tbaro  are  no  extensive 
fatkes ;  the  mait  eomidatnblaare  Loogfi  Bray,  Lough 
'J'ay,  Lough  Dan,  and  the  loughs  of  tho  Seven 
Churches.  Some  of  the  streams  precipitate  them- 
selves  from  considerable  heights,  forming'  beautiful 
cascade!  I  the  moat  rwnarkahle  ooe  is  at  Powers. 
eomt,  '«hei»  th*  trater  Alli  ptm  m  height  of  SgA 
htt. 

Tbe  clAaate  of  tbk  cognty  it  renuukably  mild. 


Bivcw. 
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Myrtle  ionUiaa  hi  vuM  profualoB  aa  to  have  been 
somethnee  tiaed  fbr  making  stable.brooms.  The 

common  laurel,  Portugal  lanrfl,  and  arbutus,  attain 
a  great  sise,  and  can  scarcely  be  recognized  to  be 
(he  same  shrubs.  Dublin  is  supplied  with  early  po« 
tatoea  and  heuse-lamb  (twa  tbe  aea'Oeaat  of  Wicfc> 
low,  the  clinate  of  whidi,  aeoordbig  to  Mr  Wak^ 
field,  ia  decidedly  diAreot  from  that  of  the  rcet  of 
Ireland.  This  Is  the  only  part  of  that  country  where 
lir  f  ver  saw  grapes  growing  out  of  door^. 

There  are  several  Urge  estates  in  Wicklow. 
That  of  Earl  Fitswilliam  extends  to  66,000  Irish 
aorta.  The  oeatre  of  tbe  cooa^,  which  ooeiiata  cf 
liogs  and  moimtaina,  and  is  anlnhabhed,  belaBgia 
tMctiy  to  the  see  of  Dublin.  The  district  of  the  se*. 
coast,  however,  is  much  divided,  and  ahoands  with 
TUhw,  the  temporary  residence  of  the  wcali!  y  riii. 
sens  of  Dublin.  "  It  appears  to  me,"  says  Mr  Walce» 
field,  "  to  contain  more  gentlemen's  seals  than  the 
•ame  ^aoa  ia  the  vicinity  of  London."  Hm  eaaa 
moo  peiiod  of  laeaw  is  twenty-one  years  aad  •  Hfc 
On  tba  aan  eaaat,  "laBd  ku  at  ttom  L.S  to'L.S  jm 
frith  aere,  or  about  47s.  tbe  Roglish  acre,  and  on 
the  north-east,  near  Dublin,  it  is  considerably  higher. 
Potatoett  and  all  the  usual  kinds  of  corn,  are  culck 
▼ated ;  but  turnips,  elover,  and  other  amelioratiag 
crops,  only  partially.  Mul  and  Ihnestone  gca*^ 
are  the  principal  mumm>  Inr%atioD  is  pracriiBd 
■ocordii^  to  Hie  aialbod  cooaBan  b  EMland.  A 
breed  of  flne^otdlad  ibeep,  paeuHar  to  uo  nsoon. 
tains  of  this  eounty,  exhibit  the  only  traces  of  a  dlfc 
tinct  race  of  short-woolled  sheep  in  Ireland. 

Besides  the  manufacture  of  coarse  woolleos  forMu^- 
domeetic  oio,  flaooel  ia  made  to  a  caatidcfabla"xs 
amount  fcr  aata,-  there  b  a  Fhioaal  Mall  aft  Saih.' 
drofli,  at  whJoh,  before  1808.  flrooi  500O  to  ?000 
pieces  wert  toM  annually.   The  cottoa  trade  was, 
at  that  period,  in  a  flourishing  condition  at  Stratford 
on  Uic  western  side  of  the  county.    Bui  tbc  liaen 
manufacture,  so  general  to  other  parts  of  Ireland,  a 
carried  on  here  only  to  a  small  extent.    There  are 
no  good  harbours,  nor  any  canal  or.  aansable  rfser, 
in  mi»  dlslriet.   Widdow  harbour  has  osny  from  ae^ 
eaa'  to  eight       of  water  on  its  bar  at  high  tides. 
Wicklow,  the  cniinty  tovwi,  \i.  Iili  naltinglaM,  lUe«e- 
ington,  and  Carjstort,  were  Pariiameutary  boroughs 
before  the  Union,  though,  excepting  the  first,  none 
of  thaoa  eontalned,  at  that  time,  1000  inhabttaata^ 
and  mddow  itself  not  Bany  more.   Tho  vilhigaa 
are  Bray,  Bathdwai,  AiMnTi  Stratford  apso  ibi 
ni^,  and  a  hm  ethera.   Of  these  Arfclow,  the  noat 
considerable,  contained  about  2600  inhabitanlj.  A 
battle  was  fought  there  pth  June  179S,  in  which  the 
rebels,  computed  to  be  about  S  1,000,  were  defeated, 
by  General  Necdharo,  with  a  nixed  force,  said  not 
to  have  exceeded  1500.  The  herrtng^i^ery,  in  tbe  Htam^ 
bay  of  Arklow,  itblcb,«n«st  to  that  of  Gal  way,  ia'^''^ 
ooasidered  the  best  hi  Iialand,  employed,  in  1816, 
from  100 10  150  boatD,  and  hat  aoaMCfanao  ptodvcad 
about  L.25,OfX)  yeariy. 

The  pojudation  of  this  coaaty,  hi  1790,  waa 
idMMt  58,000.  According  to  the  oeania  taken  In 
IMl,  it  was  115,161.  Kfr  Waleleld  campatea  the 
proportion  of  the  Catholics  to  the  Protettants  to  bo 
at  ten  to  one.    In  the  parish  of  Arklow,  according 


Digitized  by  Google 


W  I  c 

Wfcklow   to  the  writer  of  that  Article  in  the  Parochial  Si/nry, 
I       the  proportion  it  only  as  three  to  one.    'I'hc  county 
'iSSlif''  tends  two  mecnben  to  I'arliament,  both  of  whotn 
may  be  returned  by  the  inHuencc  of  Earl  Fitswii* 
RepreacAU.  The  wa«e«  oflabour  and  the  prices  of  profii 

im  turn*  hetttg  affected  by  th»  vitoiiity  of  Dsblifli,  an 
higher  than  in  moat  parts  of  Intam^  mti  tb*  con- 
dition of  tbi  lowor  daNM  it  Mud  to  bo  flMie  ooai* 
fortable. 

See  Fraxeri  General  Fiew  of  the  Agriculture, 
Ac.  «/  Ike  Coutdjf  of  IVieklaw,  and  the  worlu  of 
Boaufort  and  WakefiaMt  aa  qvolad  udar  tba^  fair* 
mar  Irish  eountiet.  (a>) 
SitutisD  WIGTOWNSHIRE,  a  uariABO  eomtf  on  ehe 
•0Uth-we$t  extremity  of  Scotland,  s)tua(L'<I  between 
Si'  38'  anJ  Sa"  4'  north  latitude,  and  between  i'  l6' 
and  5'  6'  west  longitude.  This,  with  tlie  stewartry 
of  Kirkcudbrigbt,  now  fornu  the  province  of  Gallo** 
way,  which  wae  once  more  extensive.  It  is  boan4» 
cd  Inr  «fie  •tavartty  of  Kirkoodbiighk  oa  the  east: 
by  ina  IfHh  Sea  on  fbe  aontli  attd  wart,  and  by  Ayr- 
shire  on  the  north,  containiftg  485  sqaure  mile*,  or 
about  3lU/)00  Englith  acres,  and  is  divided  into  se- 
venteen parishes.  About  a  third  of  the  land  i*  pro- 
doctire  or  cultivated,  and  the  rest  is  in  its  natural 
atata,  and  comparatively  of  little  value. 

The  district  la  of  a  tcij  irraaular  foraa^  tha  waiu 
arn  tide  being  alioost  cut  olf  Trani  the  reM  by  two 
arms  of  the  sea,  Lure  Tiav  on  the  south,  nnd  Loch- 
ryan  on  the  north  j  wh:le  Wigtown  Bay,  which  sepa- 
r,ites  it  from  Kirkcudbrii.'ht,  penetrates  it  on  the 
east.  It  is  popolarly  divided  into  the  Rhiinu,  the 
Madun,  and  tha  moors.  The  Rhinnt,  which  sig- 
ailn  ftoInU  or  promontoriai.  camiMa  priacipally  of 
the  penintnia  lying  west  of  Loehryan  and  the  bay  of 
I  I,  being  the  nearest  1  md  in  Britain  to  Ireland, 
and  icfininaiing  on  tlie  souiii  m  lUe  Mull  of  Galloway, 
the  nio^t  souilierly  land  in  Scotisnd  ;  from  whence 
may  be  mm,  in  a  Aoe  day,  the  isle  of  Mao  and  the 
shorcii  of  England  and  Irehuid.  It  it  connected 
with  the  reit  of  Wigtownshire  by  aa  itthmoa  about 
lix  fliilaa  broad,  wbnA  leeaM  to  have  baaa  at  one 
time  overflowed  by  the  sea.  The  Mac/ien  is  a 
large  promontory,  none  of  it  inuch  elevated,  which 
runs  out  to  the  south-east  between  the  b  v,  -  u;  ^\  i^'- 
town  and  Luce ;  and  the  Moor*  are  spreikd  over  the 
rest  of  the  couBty,  but  chiefly  on  ita  Mctharp  aida^ 
where  it  ia  boandad  bj.  Aynbire. 

The  adrfiiea  of  thb  county,  except  in  dw  northam 
quarter,  where  the  hills  rise  to  1000  feet  and  upwards, 
is  very  liltlo  elevated  above  thf  sea :  but,  exclusive 
of  a  narrow  tract  of  ail  ivi  il  land  near  the  bottom  of 
the  bay  of  Wigtown,  there  is  very  little  that  is  tlat  or 
level.  It  consists,  for  the  most  part,  of  a  great  ma- 
ny low  failta  aod  aeutlj  oodalittDf  grouMt,  oftaa 
broben  by  detached  rack*  wbldiriaealew  feet  ebeva 
the  surface,  and  interspersed  with  considerable  tracts 
of  mossv  and  moorish  fioils,  even  in  the  lower  and 
njorc  cultivated  psirt*  ;  being  mmilar  in  this  re*pect  to 
the  stewartry  of  Kiikcudbriglu,  the  other  division  of 
Galloway.  (SccKiaKCOOBBiciiT  'n  this  S»/>p/«m<Jsl.) 

Tiiecliaiaio,thoaKhiaoitt,is  mildand  salubrious,  es- 
peciailyindielowgnKiiidi,  theprevailin^wintU  being 
from  ttic  5-nnh-«T^T.  In  thr  Ul'in^.s  r.iiii^  iirt-  more 
firetjueat  Uiaa  m  the  Maehert  oa  Uui  soutb-easl ;  but 
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the  winlert  on  this  coast  arc  every  where  milder  than  V^*** 
oa  the  eastern  coast  of  Scotland ;  and  no  part  of  the  * 
county  is  more  than  ten  or  twelve  mllee  from  the  sea.  ' 
lo  aunimer,  however,  there  ia  also  less  sunshine,  and, 
Ibr  tbb  raaiep»  the  cnpa  of  wheat  and  barley,  parti- 
cularly  the  former,  are  commonly  inferior  in  aualitj 
to  those  raised  on  the  eastern  side  of  the  island. 

The  f  oil  of  the  arable  land  is,  for  the  mott  part, SeiL 
of  a  hazel  colour  and  sballuw,  but  dry  and  not  unfer- 
tile, and  well  adapted  to  turnip  hittbandry.  On  the 
baj  of  Wigtown,  thara  it  a  tract  of  rich  alluvial  knd, 
ft  Ar  the  growth  of  wheat  aad  baana,  similar  to  the 
Carsc  lands  of  Gowrte,  and  othar  tfacia  oa  the  Fovlli 
and  Tay ;  but  this  and  every  other  deterfptien  Of 
clay  land  forms  but  a  very  Mnall  proportion  of  the 
whole.  On  the  western  Hide,  between  the  bay  of 
Luce  and  Loehryan,  the  aoil  is  chiefly  a  deposttioil 
•f  tea  aand»  intanpaned  with  cootiderable  tracts  af. 
flowmoaa.  In  thnqoarter,  near  Glenlace,  there  ia  as 
extensive  rabbit-warren,  said  to  yield  about  L.400  »• 
year.  Much  of  the  higher  grounds,  or  the  Moon, 
is  wet,  spongy,  and  sterile,  producing  herbage  very 
inferior  to  that  of  the  hills  on  the  south-east  of 
Scotland,  and  depastured  by  a  smill  kind  of  coarse- 
wooUed  hfath-sbeep,  and  an  inferior  variety  of  the 
■Btive  cattle. 

.  The  rtveia  are,  the  Cree,  the  IMaJeaoab,  a«d  tbaRiva» 
Luce,  with  a  ntirober  of  smaller  atraam.  The  Cree^ 

which  ri^L?  :iini>ig  the  mountaintof  Carrick  in  Ayr- 
shire, enters  this  county  fr«wi  the  north,  and,  flow* 
ing  along  the  boundary  with  Kirkcudbright,  failn  in- 
to the  boy  of  Wigtown  a  little  above  the  town  of  that 
name ;  and  it  is  navigable  op  wards  to  the  Carty  a 
little  below  Newtoo'Stewait.  Tha  Jladenoab,  after 
a  circuitous  coarse  of  riraot  twenty-lbor  milea,  da* 
enters  the  bay  of  Wigtown,  and,  by  means  of  the 
tide,  adtnits  small  vessels  a  little  above  it*  mouth. 
The  Luce,  the  only  other  itrenm  of  any  size,  adera 
northern  courae*  falls  into  Lune  Bay  at  the  town  of 
Glenluce.  Tbaoe  MlcaBM  are  fiequented  by  salmon, 
of  wbicb  tbaiw-ave  om  or  t»o  aomidaiabto  toheoaa 
an  the  bay  of  Wigtown.  There  ere  aevcral  lahat, 
but  none  of  them  worthy  of  particular  notice.  Loeh- 
ryan, though  It  ha<!  all  the  appearance  of  B  lake,  it 
an  arm  of  the  sea,  and  is  of  j;rcat  importance  a*  af«  , 
fording  a  safe  and  commodious  harbour^  with  an  in* 
land  navigation  for  eight  or  test  aiilea»  Mtd  eoBMioo- 
•Uy  a  podactive  herring-ithaty. 
The  vateed  rent  of  wigtewnahire,  aa  talati 

int",  i^  I.  r;-'  GH,  17a.  Scot*,  and  the  real  rent 
tiie  luiida  and  houses,  in  1812,  was  L.  131,778,  Itt. 
lOd.  Sterling  ;  the  land  rent  being  about  8*.  an  Eng- 
lish acre.    This  it  divided  among  a  fe«r  great  proprie* 
ton^  one  of  whom  hat  a  rental  of  upwards  of  L.SO,000, 
and  aaveral  etheia  have Inm  L.M0O  10  L.  10^W» 
and  apwarde.  More  than  helf  the  eaaii^  ia  bsM  rm* 
der  entail.  The  territory  is  further  divided  into  farms] 
ol  a  moderate  size,  on  the  arable  lands  teldom  ex- 
ceeding 800  or  SOO  acres,  which  are  held  on  leases 
for  19  or  21  years,  aa  in  other  parU  of  ScotlaiuL  It 
waafermeriy  the  practice  to  add  the  life  of  the  I 
and  aooc  of  thcee  leaMB  stHl  anbutt,  but  lesr  are  I 
graMad  bat  for  a  term  of  years  eertabl.   In  no  pertBtnliaBa 
of  Scotland,  perhaps,  tiv  e  nuts  risen  more  than  inAgiitaltam 
thia  quarter.   "  A  variety  ol  uu lances,"  says  the 
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MtithoTot^Jfprktilkiri^Sitrvey."  might  be  adduced 
where  the  pctMOt  renu  of  farmi  are  equal  to  the 
price*  paid  for  tlm  in  the  memorv  of  penona  atUl 
Uvioff."  Yet  ao  faaprovad  ijjraMMi  of  fpaahan  bu 
Dot  kept  pace  with  thb  advance  of  rent,  which  hat 
been  chiefly  occMiooed  by  the  incrtaicd  demand  "f 
the  English  markeli  for  their  cattle,  whicii  arc  inucli 
mcmncd  in  eve<y  part  of  the  iihind.  (See  Aokicul- 
xuu  im  thia  ^^f^mr/U.)  The  maoagcmcni  of  the 
anblo  Ind,  diOttgb  improved  withia  tbcce  few  yean, 
if  atlll  very  nmcE  inferior  to  that  which  uteiim  ia 
the  eastern  and  other  lowland  counties  of  Soollind. 
The  principal  corn  crops  arc  oati  and  barley,  or 
rather  bear ;  the  potatoe,  which  occupies  a  consider- 
able portion  of  every  farm,  is  still  a  much  greater 
filvoiiiite  tlian  the  turnip;  and  where  turnip*  arc 
nriied  they  are,  with  few  CBoaptioof ,  carried  off  the 
ground,  instead  of  bain^  comuned  on  it  igfAttft 
according  to  the  practice  of  the  eastern  couotieat 
It  is,  therefore,  to  tlieir  caltlu  principally  ilut  t!ic 
farmers  trust  for  payment  of  their  rents,  and  a  ^reul 
poftioo  of  area  the  besl  arable  land  is  iitill  uppro- 
prbilad  to  grasiag.  On  the  western  side,  tiie  dairy 
ua  boan  introduced  withiu  tliesa  Anr  years  by  farm- 
ers from  Ayrshire,  and  found  to  answer  better,  it  ii 
said,  than  the  system  common  in  other  parta  m  the 
county.  One  of  the  largest  dairies  in  Scotland  is  in 
this  quarter.   Almost  all  the  land,  even  llie  higher 

Eounds,  is  enclosed  chiefly  with  stone  fences,  well 
aim  by  tha  aama  of  QaliMuy  dt/kaj  and  of  late, 
a  aooaidanAla  tmprofaneiit  baa  taken  place  in  the 
iknn-houses  and  olBccs,  many  of  which  have  been 
constructed  in  a  substantial  manner.  There  is  very 
little  natural  wood  ;  but  considerable  pluntutions 
have  been  formed  by  some  of  the  principul  propric- 
Ion*  ftmnm  the  trees  found  most  able  to  endure 
liia  aaa  tfttH,  and  naist  the  weateriy  winds,  are  the 
piaaMar  and  tha  Huntington  wiUov,  which  thrive 
ahnoet  on  the  sea  beach.  On  many  parts  of  the 
coast  large  banks  of  shells  have  been  formed,  which 
arc  uNcd  tt5  manure,  in  place  of  lime,  and  In  others 
sea«weeds  are  used  ibr  the  same  purpose ;  liiue  ua  well 
at  coal  must  be  imported  from  Cumberland  and  the 
weft  of  Scotlaad,  there  being  none  of  either  in  tha 
eantty*  Fran  the  want  of  coal,  the  principal  ailiela 
of  fuel  Qsed  in  the  interior  it  peat  and  turf. 

Wigtownshire  has  three  K^al  burghs ;  Wigtown, 
the  county  town,  situated  at  the  bottom  of  the  bay  of 
that  name;  Whithorn,  near  the  south-eastern  point  of 
the  Machers  division;  and  Stranraer,  at  the  bottom  of 
I^Mhryao*  In  tha  aieetioos  for  the  Scottish  burghib 
thaae^wilh  NaivGaBoway  in  the  ttawartry  of  KMtctid^ 
b«^|bl,aeQd  one  member  to  Parliament;  the  county, 
ia  which  there  are  about  sixty  freeholders,  being  also 
represented  by  one.    None  of  these  towns,  however, 
are  extensive  or  populous.    The  villaf;e8  are  Newton 
Stewart  on  the  Cree,  Garlicston,  a  kniall  sea  port  on 
tha  bav  of  Wigtowni,  Maw  Loca,  ao  iolaod  village  a 
ibw  idlai  eattlvBi  8tianflaar,GlediiGa^attba  botton 
of  Luce  Bay,  and  Portpatrick,  on  the  west  side  of 
the  Rhinns  division,  on  the  great  thoroughfare  be- 
tween Britain  and  Ireland ;  the  Channel,  between 
Portpatrick  and  Dooagbadee  on  the  Irish  coast, 
b«ng  only  about  twarty  IlilaatlOad.    There  are  no 

MMiifaoiiirta  af  aay  nwini|airt<  and  ao  oihar 
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trade  bat  what  is  carried  on  in  small  veiteii  viib  ««« 
the  nearest  ports  of  England  and  Ireland  sad  ik 
watt  of  Scotland,  for  the  export  of  their  rar  pro- 
daG«(,  and  the  iayart  of  coal,  iiaM^  aid  odmj^^ 
articles  required  Ibr  eooaamptioD.  In  the  wdghUj^ 
and  meojiures  used  here,  there  is  now  lui  TarietjiA,:,, 
llian  in  raost  otiier  parts  of  Scotland,  the  Win. 
cheater  bubhel  and  the  avoirdupoib  wciuht  being 
in  general  use.    By  the  former,  all  the  corn,  pol» 
toes,  &c.  are  neaturad,  and  the  prices  ststcd;  ik 
vejght  of  the  com,  however,  bdag  attcadatltbh 
aattnlBting  its  value,  as  well  as  the  OMaHIk  um, 
a  bubliLl  of  »!irat  wi'l^lnng  (<()  Ib^.  is  WOldi SUl 
tlmn  the  same  measure,  ol  which  tiie  weight iioiily 
5G  lbs.    It  is  to  be  wished  that  this  pruclici:  were 
general  in  other  parte  of  Scotland,  where  the  grcn 
diversity  of  waigua  and  aaaawttati  ■onetima  ertn 
in  tha  mbm  cowiMr* 


\\'igl(nvnsli;re  is  not  rich  in  antiquiliei.  Themo»tlSi|» 
noted  ruins  urc  those  of  Dunskcy  Castle,  situated  eo 
the  verge  ofu  pn  cipicc,  a  little  to  the  south  of  Port- 
patrick ;  Castle  Kennedy,  the  ancient  teat  of  ihefi- 
mily  of  Cassiilis,  in  the  parish  of  [ntdi ;  and  ihe  *)• 
hay  of  Glcnluce.  But  the  moat  iaiantting  mtn 
m  Ait  kind,  perhaps,  are  what  are  caDed  toe  SUid- 
ing  Stones  of  Torrtiouse,  in  the  parl.-li  of  Wigtovt; 
coitsi*ling  uf  19  erect  pieces  of  granite,  witbio  s 
circle  of  ^18  feet,  and  several  large  stones  ttsndiiig 
singly  at  a  little  distance  to  the  south  and  tart.  Tim 
an  uto  two  caima  or  barrows  in  thaataw  qtarttf. 

The  population,  according  to  the  censoi  oTlSOl,^ 
was  28,918;  b  1811  it  had  increased  to  $6,891 ;  sad 
in  1S21  to  33,'i  tO ;  of  which  15,837  were  roa!ei,ial 
17.'t03  were  females.  The  Jamilies  ctuplojed  in 
agriculture  were  3525  j  in  trade  and  ttaiKil  .c;jre» 
S089,  in  all  other  occimationt  IIGO.  Tt>e  locresw 
of  population  froai  1811  la  18SJ  «at  6S49. 

6ae  Smith's  Sumy  of  GaOotaoy,  and  diaMiatI 
works  qootad  onder  tlie  former  SoottiA  ctsaBm 

WILTSHIRE,  an  inland  county  of  EngW 
the  western  judicial  circuit.  It  is  bounded  on  lie 
north-west  and  west  by  the  ccMU^y  of  Gloocoti^ 
thiro:  on  the  west  by  Somertatthirei  on 
by  Donet  and  HanU ;  and  on  the  east  ind  >«»• 
cast  by  the  latter  county  and  Berkshire.  The  knrfi 
is  about  bo  miles,  ."ind  the  breadth  about  3i-  » 
is  of  an  elliptical  form,  with  very  irregular  iii<if!o!> 
tions  on  the  borders.  The  area  it  1579squsreniH 
or  882,5()0  statute  acres.  The  county  ii  dirided 
hto  twenty^nfaw  htmdftda,  comprtsioc  one  citj, 
83  market  towns,  and  295  parishes.  11>e«kt|t«i 
the  cout>ty,  with  the  exception  of  the  ptli*  ^ 
Kingswocici,  is  in  till-  diocese  of  Salisbury,  and  bW* 
clesiastically  divided  into  two  archdeaconries,  WB** 
are  subdivided  into  ten  deaneries. 
,  By  the  centiH  of  1881,  Wiltahiia  appeared  to  cod-  fft^ 
tain  4S,lt5  boasea,  nhriiitad  by  47fiM  fi^l 
of  whom  2*,972  were  employed  chiefly  ia 
ture;  16,982  in  trade,  manufticturet,  ""^  ^"'^"^zjl 
and  57SO  were  not  coiuprised  in  either  of  OK^ 
classes.  The  whole  number  of  perumt  'ras  S!2S,lii< 
of  whom  108,218  were  males,  aod  119,944  lecisi» 
Tha  iacMM  «r  p^iatia*  bttwrn  ths  oesiai « 
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yftUMn.  1811  Mia  Am  «r  Ufl  wh  al  tbe  nM  of  l4  p«r 

-^^-^^  cent. 

'ace  of  ihe  The  MNrthem  diffilion  of  Wiltshire  is  cliicfly  lhat 
loyally  and  mteoahrg  tract  of  «|iur««deii  laail  tuually  dencuoi* 
:vlii«alMD.  ji^gj  Salisbury  Plain.  It  i«  an  unindoMd  country, 
and  from  ttn  (las  an  appcaraiu  r  nC  ilc>i>lntcncs' ; 
but  bottom*  arc  IrL-quctit,  and  having  gcnvraily 
•treams  of  water  running  through  thetn,  the  hou»c* 
and  villages  are,  for  the  most  part,  erected  in  them, 
and  the  distriet  ia  mudi  tnore  pojmloaa  lliiii  a  tra* 
vellar  passing  over  the  plaio  would  autpei^,  Tba 
land,  mough  chiofly  used  for  feeding  sheep,  is,  vtiea 
brougiit  uodiT  iJk  [  Inu^h,  highly  [>roJuclivi-  iu  tnr- 
IU|)«,  bailey,  and  w  iieat.  There  is  a  tract  africii  luud 
bitween  Salisbury  Plain  and  Marlborough  Dovi  nK  ; 
and  to  tha  north  of  thcae  downa  ika  country  is  w4sU 
Sadoaad,  and  aboundt  io  rich  paiumt  on  which  an 
fed  the  cows  that  produce  the  excellent  cbaaaa 
known  by  the  name  of  North  Wiluhire.  The  pecu- 
liar breed  of  sdiL.i  of  this  county,  and  whicii  nre 
oniycrsally  called  by  iu  name,  are  ail  horned,  afurd 
Icavy  fleeces  of  moderately  fine  wool,  and  arc  very 
■■nerona;  on  Saliahory  Plain  ihey  an  aaid  to  b« 
awre  f  ban  909,000.  The  prodma  of  wheat  and  othor 
,  ^rain  ij  estimated  to  be  less  prr  acre  than  the  gOPO' 
ral  average  ol  the  contiguous  counties.  There  wara 
I  aactenily  several  extensive  forests  in  this  county, 

and»  though  the  districts  still  reUiin  the  name  cither 
I  '  of  Jbm#  or  Ckace,  they  are,  with  th«  exception  of 

Bawniaka  or  Marlborough  Forest,  and  Cnuboura 
a  Cbaea,  alioaat  wh  oily  n  ow  olther  in  paatnta  «t  undar 
the  plough. 

River*  and  Wiltshire  btmg  aa  ek  vattd  district,  noany  rivera 
ranaiti  hs^t  tticir  sources  in  it,  or  water  the  l*nili  ol  it  soon 
,  after  their  rise.    The  most  importAol  uf  the&c  arclbe 

Thames,  the  Lower  Avon,  and  ihc  Kcnnct,  all  of 
whkh  ara  navigable.   Besides  these  are  the  tributaiy 
itraamt,  the  Upper  Avon,  the  Willey,  the  Nadder, 
I  the  I'.ournc,  ilic  Stour,  and  the  Brue.    Tl.i:  canals 

,  which  ^a»«  fiuni  or  through  thi»  county  arc  llic 

I'liameji  and  Severn,  connecting  ihut^e  two  river«  with 
aach  other;  the  Kennetand  Avon,  which  also  unites 
fliOM  rivers.  Both  of  Iheia  canaU  have  been  most 
cjtpcnairab  and,hithartOkniifcodaicttve  uadcnakiagm 
designed  to  fadlitatv  the  iptereotirse  between  Loo* 
do!i  lint!  Hristol.  Ttii:  >Vi!ts  an:!  IV-rks  Canal,  de- 
tinned  lu  cmx.eci  die  .Sevci^a  uuli  uie  Thatuco,  has 
been  egpccislly  an  unfortunate  concern.  Tbe  Saiijs- 
bury  and  Southampton  Canal  has  been  found  of  some 
beneGt,  by  supplying  the  ■  former  place  with  coals, 
bni  has  boon  htilo  nrodootivo  to  iho  propiiotaM.  ^ 

This  eoonty  hat  long  bem  ooo  of  tna  ebicf  dntrieta 
for  ilic  [riaiiurdi:tiiri'  ol' fine  cioths.  Tlutt  braoch  of 
industry  is  now,  however,  confined  to  the  western 
part  of  it.  Tbe  populoua  towns  of  Bradford,  Trow> 
bridge.  IXevtxas,  WanaMMtor,  Cluppaahaav  West- 
bary,  MoUiahaio,  Caloa)  and  tho  villaiiea  aocroundiog 
tbem,  are  chiefly  maintained  by  making  dotlia  and 
eaaimeres  of  fine  qaslity,  the  wool  for  which  Bled  to 
be  iio[)uriiMi  iVoni  S[)niri  [ii  Brist.:il,  hut  of  lote  years 
the  hne  wools  ol  iiaxony  have  in  a  great  measure 
•appiaoted  those  of  Spain  in  this  country.  Salis- 
birg  m  distinguished  by  ita  namiftctarj  of  fina  flan* 
■ab,  and  by  cutlery  and  alael  artkflaa  of  anparior 
quality.  Wilton  makes  carpets  and  fine  cloths.  At 
Mere  and  in  its  vicinity  linen  goods,  duetly  dowlaai 

voft.  'n*  Munr  it. 
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are  mad&  At 

nanufacturerifi  of  gloves. 

•l.?™""!""  'wTl- "         "^^^  of  Mtiqua.  Aml-iuiiirt. 
rian  research  aa  Wthsbire.  Among  ihoae  of  British 
Ol%in  arc  the  Wanwiilte,  a  fortification  of  earth  tra- 

versing  the  whole  cc mty  ;  thi  ilruidical  masses  of 
stone  at  Stoncliengc  ai  d  Avtbury  ;  the  numerous 
barram,  or  tumuli,  w  hich  are  to  be  seen  on  a  great 
number  of  spoia  on  iliu  Dowiui  and  the  oanlien 
ramparu  supposed  to  have  foraaerly  mdoacd  tbo 
towns  of  the  .ancient  firitona.  Among  the  Roman 
antlquitiet  ara  many  of  the  roads  constructed  by 
that  people,  their  fortified  encanipmenU,  and  the 
ruins  of  8Lve.-al  of  their  castles,  especially  thoso  of 
Marlborough,  Deviies,  Malmesbury,  and  Old  SanMi 
The  monastic  reniaiosjeapeciaUy  at  dUloMahitij^pio 
•ant  fferjp  interesting  mbjeda  of  ttadyto  the  auli* 

S Brian.  Besides  these  vestiges  of  antiquity,  teste* 
ed  pavements,  coins,  urns,  fragtnenu  ot  -culpiure, 
daggers,  shields  una  ,,,  ,,,11;, oi  liritiili,  Roman, 
Saxon,  and  Is'ornian  Ijisljiaii,  have  been  discovered. 
The  cathedral  or  Salisbury-,  tiMMgh  not  of  Midi  an 
age  as  to  bv  classed  anMWf  aatjqbjtk%  h  an  objjoGK 
of  sreat  adiniraiioa  on  account  of  tlia  dC|ganl  dcdgK 
•no  scientific  execution  of  the  structure.  The  beatt* 
liful  spire  is  much  admired  for  iu  height  and  its  pro- 
portions, and  though  in  a  valley,  may  be  seen  ut  a 
great  distance  rising  abuve  tiie  turrounding  hills, 
it  \i  said  to  be  the  loftiest  in  £ngland,  rising  6mb 
the  floor  of  the  cburdi  to  tha  height  of  400  littii 

Th^  following  Peers  derivo  their  titles  fiwn  this  Titfct  iwi4 
coontjr:  Duke  of  Marlboroupl,,  >!nrqy;-cs  1 1"  Lans- jicprcwnta. 
downe  and  Salisbury,  Eatl  ut  MijluR»i>ury,  Viscount  tion- 
Bolingbroke,  Baron  Arundel.     Two  members  are 
returned  to  tbe  House  ol  Commons  by  the  county^ 
and  two  each  from  Salisbury,  Chippenham,  Calno, 
Cridtlade,  Downtoi^  Devizes,  Heyte^bury,  Hindoo, 
Croat  Bcdwia,  UauMtough,  Malmesbury,  Ludgcra- 
hM,  Wcstbaiy,  Watai^  WottoB  Bmm,  Md  Old 

Surum. 

The  chief  places  and  tlieir  population  are  as  fal*T««Bs.' 
low:  Salisbury,  8763;  Trowbridge,  95*6 1  Waiw 
minster,  5612;  Melksham.  4765;  Caln«,  dM^t 
Deviaas,4«08i  Biadiord.  3760 ;  Chippenhaai,8t01r 
DowMon,  SI  14:  and  Marlborough,  S0S8. 

Among  a  gtcat  number  of  s^fals  belonging  to  DO* 
blenun  and  ^eiUkuion,  iJic  most  remarkable  are 
Lonf;leat,  tile  Jilar<juis  of  Bath;  Bowood,  Manjub 
of  Laitsdowne;  Tottcrdtam  Park,  Lord  Ayleabury  | 
Wardour  Cwik,  Lord  Arundd ;  Foothill  Abbey, 
lata  Mr  Beckford;  Wilton,  Earl  of  Pembroke; 
Stourhead,  Sir  R.  C.  Hoarc ;  Longford  Castle,  Earl 
of  liaJr  .  r;  Nei»-  1* -  k  [  liomas  Ettcourt,  Esq.j 
Dii.iviii  liuusc,  Williana  VVyndham,  E«(|.  j  Corsliaaa 
House,  P.  C.  Methuen;  Wilbury  House,  Sir  C.  W. 
Malcc;  Charlton  Park,  Earl  of  buffolk;  Staho^Mk, 
Joshua  Smith,  Esq.;  Bradley,  DdM  of  Seowrsaty 
and  Ranubury,  Sir  Francis  Burdett. 

See  Davis's  Vteui  <f  the  AgricuJture  o  f  the  County 
of  nV/'  '/"'  l  Utcienl  11  ntor y  oj  South  Jr,/.'i/;  rt, 
by  6ir  Uiclurd  Coll  lloare,  Bart.~Aubrey'a  inlro' 
diidiou  to  the  Survey  mud  NaturtU  Uittoty  Ncrth 
WUiMMn^TAt  Btaittiu  tflViluUn  duatamed  in 
Statutiad,  IDatorM;  Md  Jkmkdkt  sSkha,  by 
JdttBriitaib  ' 

(w.  w.) 
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■Sfa*    T^"^  hi»tory  of  wines  is  both  curious  and  amu&ing; 

^ff^i*  ■  and  tiicirti>pogrophyiinot  Itssso,  ii  «i'  may  .ipply  this 
tenn  to  ihc  ^cviral  kinds,  to  their  enumeration,  and 
to  that  of  tlu  Li  tries  where  they  grow,  and  to  the 
▼aiittioM  ibUowed  ia  their  manufactore.  Xbu  u  a 
'  nilijeet  wtiicli  would  eceopiy  a  volume  $  tad  we  mxut 
therefore  pass  it  over,  that  wc  may  iIwlII  on  what  is 
of  more  moment,  the  jieneral  iiiotle  of  niukmg  thia 
important  ariiclc,  iind  tlit;  sevenil  ctumical  circum- 
stances connected  with  it.  France  u  the  only  nation 
which  baa  beatowcd  much  attention  on  the  nliilosophy* 
at  tbu  tnbject,  as  it  is  that  whicb  excela  ail  otben  in 
the  variety  and  the  goodneas  of  it*  produce. 

Pruiu,  titur  \  iiKnis  liquor*,  rescml)lin),'  wine,  may  lie  made 
ItaaiiSi  frotn  every  Iruit,  as  well  as  rroin  every  ve^'etiiblc 
which  contains  acid«  united  to  its  extnu  livc  niattcT. 
The  term  wine  it^  <iiu<>  npplied  to  the  pruil  u  c  of  cur- 
tiDlij  ^ooaeberriesi  and  nan  others ;  wtiile  that  of 
tfyder  n  eapecfally  reserved  for  the  liquor  to  be  ob* 
taincd  from  apples.  That  term  w  ould  Lie  a  fitter  one 
lor  many  of  the  vinous  liquors  in  question,  and  we 
.  Kitall  here  restrict  the  UiBi  asuM  to  the  produce  of 
the  vioe> 

All  ihliU  consist  of  the  Ibtlowing  principles :  wa- 
ter, sugar,  a  peculiar  eooabination  of  sucar  and  ex'> 
tract,  called  the  sweet  principle  by  the  FVench,  sa- 

perlartrlte  of  potash,  ii.alat  of  potash,  and  malic  acid, 
tuperoxalat€  of  potjwh,  extractive  matter  analogous 
to  mucilage,  and  vegetable  gelatin,  tannin,  a  princi- 
ple of  flavour,  and  a  coloartog  principle,  'niese, 
however,  are  not  all  fouod  ia  any  one  fniit,  and  they 
also  vaiT  in  their  jproportion  in  different  ones-  The 
osscntial  ones  to  the  making  of  wine  are  the  tartarous 
acid,  sugar,  ■  i  lin  Jwcet  principle,  extract,  and  wa- 
ter; and  lho«c  which  are  useful,  without  being  indis- 
pensable, are  flavour,  tannin,  or  astringency,  and  co- 
lour. And  it  is  by  possesaiog  these  in  right  proper- 
tiooi  that  the  grape  exealt  all  other  ftiilti  for  the 
purpose  of  making  wine. 
Effect*  of  Tartarou.";  acid,  or  its  coinbinulious,  is  especially 
ih^'rind-  indispensable:  and  hence  it  is  that  the  grape,  which 
P^gf  contains  it  in  large  quantity,  produces  wine ;  when 
the  apple,  and  other  fruits  which  contain  the  malic 
acid*  produce  cyder.  It  is  essential  to  the  fermenta- 
tion,  as  well  aa  to  the  quality  of  the  produce ;  and  it 
is  dtcamposcd  in  the  process  t-o  as  to  increase  the 
quantity  of  alcohol,  which  the  sugar  would  otherwise 
yield.  Where  malic  acid  is  also  present,  the  quHliiy 
(it'  tlie  wine  is  bad.  Sugar  must  be  considered  the 
fundamental  element,  and  as  that  from  which  the  al- 
cohol it  chiefly  derived.  Thus  the  laott  Saccharine 
grapes  produce  die  atroneest  wine.  But  ft  aeldtmi 
^exists  in  ;i  pirre  state  in  the  prnpe,  or  in  nny  other 
vearetable.  li  appears  to  be  nuisi  pure  in  thu  iiugar 
cjine  ;  but  even  there  it  in  combined  with  the  cxtrac-- 
tive  matter,  and  also  with  some  acid,  forming  the 
sweet  principle  of  the  French.  Pure  sugar  does  not 
farmeat  in  water,  it  eijfalaUiaati  and  whenever  Ion 


mentation  occurs,  some  other  vegetable  matter  ie 
present.  When  sugar,  again,  has  crystallized  from  a 
solution  of  the  sweet  principle,  what  remains  runa 
still  more  readily  into  fermentation.    In  the  produce 
of  the  cane,  this  is  molassBa.  It  is  very  inmirtaBt  to 
keep  this  distinctioa  fat  view,  becatm  the  nbrioatleai 
of  8u-tit  wines  depends  niaierially  upon  it.    It  ex- 
pliiina  ir.aiiy  circumstances  in  the  process  of  fermenta- 
tion, and  some  that  arc  often  onil;  i  kcd.    It  ex- 
plains, among  other  things,  why  wine  lermeot«  in  a 
cask  when  it  will  not  fbraMSttt  in  bottles ;  because  th* 
aiigf  r  derivet  the  necaMBiy  flUnothe  awtter  fron 
the  wood.   The  ebemioal  nttora  of  the  extractive 
nifltier  !>  iidI  known  ;  but  it  is  supposed  to  cnntatn 
azote,  ui  this  is  the  produce  of  fermentation.  Yeast, 
or  leaven,  contains  the  extractive  principle  in  great 
obundanct  ,  and  hence  its  power  in  inducing  ferment- 
ation in  a  >a[i]tit>n  of  pure  sugar.    All  vegetablea 
contain  it:  and  it  it  most  abundant  in  those  juices 
whtcb  gdatinate  in  Imling.  tt  is  Ibend  in  the  grape,  { 
and  it  is  thus  the  natural  leaven  of  wine,  whether  cx- 
istini;  in  a  separate  state  or  united  to  sugar  in  the 
form  of  the  sweet  principle.    Water  id  a  much  more 
essential  ingredient  than  would  at  first  be  suspected. 
If  over  abundant,  it  is  diflicoll  to  prevent  the  pro-  « 
dnee  from  running  to  the  aoetou*  sta^e.  Henoo 
weak  whieg  become  sour.    If  deficient,  it  is  diffictilt 
to  establish  r'n  r,  ,  I't-ntalion;  and  hence  rWeet  wine*. 
Thus,  ahu,  sweet  wines  are  insured  by  drying  ihm 
grapes,  or  evaporating  their  juice,  both  common 
practices  in  the  wine  a>unuies.   Colour  must  be 
looked  on  in  the  ligfat  of  an  onunent,  and  is  fotmd 
in  the  busk  of  the  grape.  So  is  the  tannin  principle, 
which  occasions  a»tringency  in  Port  wine.    Of  the 
principle  of  flavour  ciiemi$try  knows  nothing;  it 
seems  oAen  the  produce  of  fermentation,  as  in  Ciaret  I 
and  Burgundy  wines:  in  those  of  Front^pMI  and  ! 
Muscat  it  is  the  natural  flavour  of  the  fruit. 
-  When  the  process  is  eomplete,  the  wine  h  dry,  or  oa  He- 
containa  no  sugar,  fo  that  sivcct  wires,  -ii  hicl:  arc  asaii* 
compounds  of  wine  and  sugar,  arc  Uit  protiuce  ot  aa 
incomplete  fermentation.     When  ail  the  elements 
above  described  are  in  due  proportion,  the  product 
|s  perfect,  a  dry  wine ;  and  the  elemenu  that  refdiio 
particularly  to  be  balanoad  Sat  this  iaaidt«iotboig|>- 
tract,  or  teaven,  and  the  so||nr.   If  tho  fbnatr  i»  in 
excess,  the  wine  tends  to  vinegar,  unless  mesna  are 
u«ed  to  utop  the  fermentatton  by  abstracting  the 
leaven  ;  if  in  defect,  tlie  process  is  imperfect,  aswect 
n  ine.    Hence  the  perfection  and  management  ef  the 
ieavcn  ore  among  the  most  important  ciramMlaneaa 
in  the  ntmnfacture*  it  ia  onuulable  pmtialiy  by 
beat  t  and  henee  alw  It  is,  as  well  as  by  evaporating 
the  water,  that  boiled  tmsl  produces  sweet  wine,  it 
is  also  ab;>tr8cted  by  precipitation,  and  by  the  action 
of  sulphurous  Midi  t    '  ' 
in  wiiwrnaking. 

In  fenBcntatioDy  the  aopanmoua  cxinct  or  J 
i»  aeparated  i»  two  fumm,  that  of  foaai  aad  loaas 
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N'v  ir-^'  tnd  thete  will  excite  that  process  In  fresh  solutions 
AXidLiog.  ^  sugar,  or  renew  it,  or  continue  it,«in  the  mixture 
whenoB  it  wM  teparated ;  whence  ncktng  and  flaing. 
There  is,  however,  one  iroporttDt  difllsrenoe  betwwm 
the  natural  or  onginul,  and  this  artificial  or  lecond* 
ary  leaven.  The  latter  is  tolablu  in  h  i  i!i  r,  and 
not  in  cold;  and  itence  it  is  separated  in  lermenta- 
tioo.  By  restoring  this  separated  matter  to  wine  in 
the  coutce  of  labricaiiun,  tite  femeoling  process  is 
prolooged,  or  the  wine  rendered  drier ;  by  skimming, 
and  fining,  and  racking,  the  process  is  checked :  and 
hence  the  application  of  thete  practices  to  sweet 
wine*.  The  rolling  of  wine,  or  rt  turning  on  its  lees 
to ^ed,  is  hence  understood ;  and  hc-ace  also  the  im- 
prowment  which  certain  wines  experience  in  long 
VD^egea.  But  the  laaie  principle  and  proceaa  which 
inpravea  Haddra  deiiroyt  Burgundj,  and  the  rea- 
•OD  must  now  be  obvious.  The  theory  of  racking, 
fining,  and  sulphuring,  is  hence  also  apparent ;  and, 
of  the  sul]ihurou«  acid,  it  is  a  property  to  comliine 
with  tb*}  leaveo,  and  form  an  insoluble  Ke|)arublc 
campound.  It  ia  thus  that  it  checks  fermentation. 
HcBce,  aleo,  it  ie  that  tweet  winea  do  not  turn 
aonr:  their  leaven  bai  been  expended.  Th«»  abo 
we  may  see  that  the  procois  of  fermentation  is  not 
an  unmunageablc  and  a  precarious  one  ;  but  that  the 
essential  ingredients  are  in  our  power,  ond  that  we 
can  modify  them  to  the  desired  result.  If  it  baa 
been  stopped  prematurely,  it  may  be  renewed  bj 
freah  leaven  i  if  in  excets,  it  may  be  checked  or  rae- 
vpaaded.  And  tbua  it  h  too,  diat  dn  wtaaa,  and 

fined  wines,  and  wines  in  bottlee,  nn  ■OJUable,  wbeo 
they  would  j»criili  in  the  cask. 

The  acid  waa  shovvn  to  be  also  esfontial  to  the 
produce  of  wine.  Mere  extract,  or  leaven,  and  su- 
gar, produce  beer,  not  wine.  Tartarovs  acid  cannot 
wall  be  in  eKcaat  In  that  eotnpoand  in  which  it  aaiMir 
▼Is.  the  MipevtBrtrile  of  potash ;  became  it  ia  a  lalt 
of  difficult  solution,  an  1  th  .  superfluity  is  precipitat- 
ed ;  hence  the  tartar  o!  wme-casks ;  hence,  also, 
the  crystals  which  arc  seen,  in  colil  weather,  to  tloat 
in  Madeira  wine.  We  noticed  tlsat  it  wa.s  decom- 
posed in  the  fennentatioo,  and  was  ihouglit  to  con- 
tribute to  the  qisanlity  «f  aJooiud.  The  f  rcnoh  cha> 
■rim  abo  asaert  that  a  pait  of  H  ia  eonvertod  into 
the  malic  ;  hence  the  peculiar  properties  of  some 
wines  ;  hence  also  the  practice  of  liniinp  the  vats,  or 
of  sprinkling  the  grape*  with  lime  in  the  manutac- 
ture  of  iiherry  wines ;  whence  they  acquire  that  pecu- 
liar dry  and  hard  taste  which  diatingniibea  them 
ffom  the  triaaa  of  Madeira.  A»  the  tariaram  ndt 
adde  to  tlie  lenientli^  power  of  tlie  fluid,  heiioe  we 
explain  the  facility  with  which  the  juice  of  preen 
gra|>c«  run»  into  Ittrmcntation  wlicn  cuinpartnl  with 
ripe  ones;  the  imouture  fruit  containing  a  much 
larger  proportion  of  this  salt  than  the  mattire.  Tbua 
§ho  those  winea  continue  to  rannent  longer,  or  to 
iWtata  the  power  of  fermenting  ;  and  hence  the  viva- 
city of  Champagne  wines,  the  most  eflervescent  kinds 
of  which  are  made  from  halt  ripened  fruit, 
^^j^^  The  temperatureof  64^  Fahrenheit  isconsidcredthe 
FcimcBta-  ^oo»i  favourable  to  this  process.  In  extreme  heat  it 
foils,  as  in  exlnne  cold.  Hence  the  difficoiqr  of 
mrthig  wine  in  India,  and  the  Weat  Indian  iahinda. 
Hence  alao,  in  the  temperate  climates,  we  have  it  in 
our  power  to  regulate  icrmeaiation  by  the  use  of 


heat  or  of  coM.  Hence,  also,  it  is  that  winet  which 
had  ceased  to  ferment,  recoounepce  in  ipring ;  and 
bonoe,  onerf  thrpweweaa  aiMBtial  letfae  manufiio* 
tores  of  Chanp^a  winea}  namely,  that  of  watcbii^ 
the  spring  fermentation,  and  bottling  the  winet  in 
this  stage. 

Air  is  necessary  to  fermentation,  rather  tlian  ei>en« 
tial.  ThcopcrutioiuloeD  not  cease  in  closed  veiaels,  but 
isreUrded.  Airisnotabsorbed inthevinousfetmenta* 
tioo ;  although  its  oxygen  is  in  the  acetous.  The  wnw 
ia  •tronger  in  cloeavewela,  if  the  process  is  slower,  be- 
cause a  portion  of  the  alcohol  eicapes  from  the  vats :  ■ 
and  thi!)  h  now  u^der!^tood  in  our  malt  distilleries, 
l  liat  alcohol  u,  hdd  iu  solution  in  the  carbonic  acid 
which  is  generated  ;  and  thus,  it  appears,  to  iatosi* 
cate  more  rapidly ;  as  ia  well  known  In  ChampMMe  ' 
wines.  Under  pressure,  tlua  conpound  il  in^tad  10 
the  fluid}  and,  being  disengaged,  produces  the  well 
known  eliervcscence.  The  practice  of  fermentation 
is  partly  regulated  by  tiiis  consideration.  The  violent 
>!tago  of  that  process  in  wine-making  is  allowed  to 
take  place  in  an  open  vat:  the  next  is  partially 
checked  by  an  occasional  bimg,  and*  io  the  last  of 
all,  the  veiMl  is  completely  doaed.  In  strong  ftill 
tlie  whole  process  may  be  conducted  in  open 
but,  in  light  and  brisk  ones,  it  u  absolutely 
nt'ci:i>>ary  that  the  last  part  should  take  place  in 
cluacd  oatiii.  Champagne  wines  are  managed  so  as  to 
ferment  even  in  their  bottles.  ^ 

The  volume  of  the  icnaeating  fluid  haa  a  conaidar- 
able  e6act  on  the  proceas;  a  few  days  are  iuffieient 

to  complete  it  when  the  quantity  i.s  largr.  \\'!icn 
small,  it  is  UiiEcult  to  esiabli^h,  and  tcdiuuh  m  dio 
progress,  and  the  results  are  also  diitercnt :  wines 
of  different  qualities  being  tliui  produced  from  the 
very  same  materials.  It  is  the  same  io  tho  ultimate 
fermcntatiom  or  ripening  of  winea.  Cbampagne  would 
be  deitfoyed  in  a  large  cask:  porter,  an  exirenie 
case,  is  ripened  in  enormous  masses,  a%  are  many  of 
the  stronger  wineii.  iiulk  is  peculiarly  required  for 
thcbtrong  and  NweetwineaiCluuupagaiainay  bauade 
in  a  gallon  measure. 

The  first  appearance  is  the  production  of  air  I'lm 
bubblea,  terminating  at  length  in  a  general  ebullition. 
The  liquor  then  becomea  turbid,  a  variety  of  solid 
matters  are  (li.seii^':ii»ed,  some  Hilling  to  the  bottom, 
and  others  rising  to  the  top  of  the  lluid.  The  Icaveo, 
before  mentioned,  is  ihus  iieparated  among  other 
mailer-,  while  thu  bulk  of  the  fluid  is  materially  in* 
creased.  It  is  in  this  stage  that  we  have  the  power 
of  regulating  the  eitlent  of  the  fermentation ;  by 
separating  the  floating  leaven,  or  allowing  it  to  re- 
turn into  the  liquor.  Hence,  the  process  of  ferro  i 
iug  iu  a  lull  caak,  ejecting  that  substance  by  the  buug- 
bole. 

The  disengaged  gaa  is  cavbooio  acid  chiefly:  but 
holding,  as  first  renarfcad,  some  akebol  in  •olotioo. 

It  appears,  by  analysis,  that  this  is  the  produce  of 
part  of  the  carbon  of  the  sugar  and  of  its  oxygen  ; 
and  this  is  the  great  change  which  leads  to  the  pro- 
duction of  the  alcohol.  But  it  also  contains  some 
obscure  vegetable  matter  in  su5ipen»ion ;  because,  if 
passed  through  watcr»  it  not  only  converts  it  kno 
vinegar,  but  dcpositt  tlmt  uocilage^  wbidi,  in  vine* 
gar,  is  called  the  rnolher.  It  is  possible,  liai^TTrr, 
that  this  may  itself  be  a  new  compound :  and  it  is 
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Wb«.  one  vliich,  in  owttla  met,  containt  ^aolc.  That 
^i^-  tub«unce.  which  exist!  in  yemt,  ha*  mho  hma  fomd 

^^'^^  j„  {1,^.  ijiv  ii-n:/!  li  ^'11,  parlly,  il  w  saiJ,  ii»  llie  fmrai 
.  of  aiumoiUti :  Bfiil  iience,  puegibly  a  ii4uii«:ou»  uinmo* 
ntacal  teste,  wtll  known  in  bud  wine*,  und  very  re- 
markable ia  thoie  of  the  Cape  of  Uood  Hope. 

Tite  gaocnliwi  tihmt  i*  •moT lia-  nio»i  reaarit-. 
ableplMMMMWimf«niMatMMi,«iHi  ittMusapro* 
iwrtioaio  dwbdkartlMllaiil.  It  it  toinMwiw  w 
great  aa  to  render  it  necewai;  to  redoes  it  by  art ; 
it«  cause  il  obscure.  The  ci^our  of  winet  it  aico 
produced  duf ii  ^;  the  : i miv :it.i'  I m  ,  till  r L'd  appears  to 
be  a  auiMftaucu  analtigou^i  to  rctm,  soluble  iq  alcohul ; 
■nd  tbui  ita  production  it  occoanted  for.  Hence, 
vbita  wioM  OMV  be  made  fr«a  red  grape* ,  by  ex- 
cIlldnig'lliviianD;  benca  alaot  red  winet  are  often 
attrisftnt  j  becaute  the  tannin  aUo  lie*  M  (be  hutk< 
'fhot  dM»  in  Champagne  winea,  tht  nd  fMW* 
rally  inferior:  hrcate,  the  tpeciet  of  femtcnuition 
required  to  extract  the  colour  dissipatec  part  oC  the 
iavour. 

The  fonnalioa  of  alcohol  u  tive  lost^  and  the  eMen- 
tlal  phnMMMium  i  and  it  ia  now  plain,  how  this  mutt 
dafcad  on  the  anaotity  of  sugai-,  on  tbe  goodaaaa 
«f  dia  firoil^  OB  tbe  due  apportioning  of  tbe  leatan, 

and  00  the  management  of  the  procc^i". 

Thua,  when  all  ilie  nfccieary  circumniance*  are 
present,  the  proccM  goes  t  -i  iiN  dn  jiruducc  is  pure 
^  wine,  or  a  cottipound  ofalcohd^,  water,  acid,  colour, 
lagatabla  extract,  and  sugar.  For  although  the  two 
latter  are  taid  t»  be  daMayad,  there  ia  aloMM  al- 
ways a  minute  poffUaa  of  bolb  raaMialaf  t  tha  for* 
mer  rendered  very  aentible,  in  tome  wines,  by  the 
akinny  matter  which  they  depotit  on  the  tidn  of  the 
bottles.  In  a  similar  munncr,  it  happens,  tf;  t  a  por- 
tioa  of  sugar  coniiouet  attach^^d  to  the  wine  lor  a 
long  time,  tbout;h  it  it  not  alwayi  tenaible  except  to 
a  fine  tatte.  Th«M|  it  it  perceptible  ia  Claret,  and 
•tan  b  Madeira,  trliich  are  aatoog  (he  driatt  afott 
winaB'  k  it  ptiM  very  •eotible  in  Pott  i  anif  whan 
to  exeeat,  it  oaauaeidy  the  mark  of  a  had  wine,  tn 
the  f'l  t  K'.aget  of  tbe  fermentation,  the  sugar  it 
never  utoroughly  decomposed.  If  that  were  tlic  ca^e, 
indeed,  the  proces*  would  stop,  or  it  would  proceed 
to  vinegar.  Farther  fermentation,  that  ilower  specie* 
which  take*  place  in  the  <Mik«,  teoda  farther  to  di- 
auaith  it  t  batr  ttiii  ^  paMioo  leaMiaif  evao  irhan  it 
liaa  bean  battled. 

It   Is  Ljr.uIiiAl  rrnvprsron   nf  tliis  s:tgar,  the 

chief  optriiLioii  liidL  ^uts  uu  in  buititd  wineP, 
which  is  the  caui-e  of  the  change  which  these 
undergo.  This  proceia  often  requires  many  years 
for  ita  coouilalkat  that  it  the  case  in  tbe  Clarets  of 
Cbataau  Margaia,  and  other  fioordaau&wioaai  and 
the  jame  proceta  lodeed  takea  plaoe,  to  a  greater  or 
lest  degree,  in  Madeira  and  the  other  strong  wines. 
In  thete  catet,  it  it  a  cause  of  improvement;  the 
wine  becoming  more  perfect  under  this  last  tciliaut 
fermeotation ;  in  others,  however,  it  ia  miachievout : 
and  hence  the  dettructiun  of  manjr  adaaak  Thua, 
-ChaiBPagpe  ia  destroyed,  and  oAea  yrf  qwdclyt 
thw^  Biii||iiiidy  alao  ia  aaaSy  raiaed  t  and  thna,  etiB 
oar  Fort  la  not  a  very  durable  wine,  'though  the 
dattniotioB  it  here  acocleraled  by  the  iotenaixuue 
-*1rT-^j  -Tfil  h  ihliiiiiliiilii  mMiil>i(iwa  ig^ 


which  iboa  meliofaloB  oaa  irJa^  daalfOfa  «lKir»  Vbe. 

iadependently  «f  that  loia  of  flavoor  whidi  oceori  hi  MaMi^ 

tome  of  the  iiK>rf  ih  lit^Qti.  ,  ihdi.u'l;  rhis  nlsn  is  the '^^^V*'* 
result  of  the  >low  t<.i  ulvutdtion  under  review.  In  the 
sweet  willed,  il'.e  mme  proceea  tenda  coiutantly  to 
diaintab  that  sweetness:  and  hence,  the  comparative* 
ly  dry  qaaUtiaa  of  ancient  Malmsey  and  of  Paxaial 
aoder  ttia  aaaia  eu-cuuistancea.  Ja  thia  elaaa  of  wiaai 
alaah  the  flavaar  is  injured  by  the  tame  iimcaw,  gr 
by  age:  and  hence,  though  age  may  con'er  merit  aa 
well  at  honour  on  Malmsey  and  Malaga,  and  gene* 
rally  on  the  sweti  Sponiah  and  Greek  wines  which 
h»ve  little  tiuvour,  by  diminisbing  their  luicioiMh 
ness  :  it  (le>iruyt  or  injure*  the  highly  perfumed 
wines  of  Froot^nan,  which  can  asarcatj  be  drank 
too  new. 

beaefltwhieh  Madeira  t^icareodlTvifl  a  hot  climate, 

or  in  a  Imi  cellar.  The  effect  of  tiit-  lit ai,  .nnil,  ia 
the  case  of  a  sea  voyage,  united  tu  the  agittttion, 
w  ho«e  action  was  cunsidercU  before,  is  that  of  acce- 
leraiiiig  the  imperceptible  fcrnientaiion,  and  ibua 
ripening  the  wlae  B0ao«r  tfaao  would  have  happened 
in  a  low  tempaaatore  aadat  aatt.  fiat  it  ia  a  mblalra 
to  imagine,  that  this  ia  peeeliar  to  Madeira,  or  that 
it  is  the  only  wine  which  can  be  benefited  by  this 
treatment.  It  is  the  same  for  all  the  Sfianwh  wines, 
for  tiherry  und  (Vr  1  irt,  and  it  i»  .^l-o  truv  of  the 
better  and  sat«r  wmes  of  France,  of  those  of  lier* 
mita^e  and  the  Bordelais.  Claret  becomea  drink« 
afaia  la  a  iMicfa  shorter  tittabaaiimthao  iaaodido 
caHv;  aadifeat  is  equally  trtteaftaaajranreef  dMaa 
winea.  But  that  which  tome  will  bear,  other*  will  aot ; 
and  tirat  many  of  the  winet  of  France,  so  far  from  ad- 
mitting a  high  tcinpersturi',  <:riu  Marcdy  be  preserved 
even  in  a  low  one.  As  to  Port,  it  is  a  uselul  niece 
of  knowledge  (o  be  aware,  that  it  may  tpeedily  be 
raadered  aged  by  heat.  And  in  thia  case  it  deptiaita 
ilB  ealeort  and  aiaBBii  tbe  nerka  of  old  wiae  tellHI 
aya  aa  «dl  aa  to  tbe  ladate.  One  year  will  thaa  d» 
that  for  Port  which  night  have  required  five  or  tfs  ; 
but  tlic  period  of  its  entire  duration  is  eooiequenLly 
shortened,  as  might  be  expected.  Tbe  ediN:t  of  heat 
is  indeed  such  in  this  case  as  is  suspected  by  few. 
In  .'\iiirrica  it  is  a  well  known  practice  to  boil  Ma> 
deira,  or  to  heat  it  to  the  boiliag  IcfBperaturet  aaA 
the  efirat  ia  that  of  randeriag  it  goad  aad  old  vtaa^ 
when  prevloaaly  harab  aad  new.  The  leate  piaetida 

is  appliciible  to  Titrt.  If  newly  bntiled  wine  be  ex- 
posed to  the  sun,  it  begins  shortly  to  deposit,  anci 
improves  in  flavour;  and  even  the  rawest  wine  of 
this  kind  may,  by  beating  it  in  bet  wuter,  be  catited, 
in  the  course  of  a  day,  to  aaaaaw  the  quality  which 
it  would  have  had  after  mainy  years  of  keeping,  it 
ia  ao  far  from  being  injurious,  as  might  be  imagined, 
that  it  i«  11  vdii.ihle  secret;  and,  as  we  bilii  vr,  ore 
that  is  but  jiu.t.  known  to  those  who»e  ir  turijii  u  k 
to  give  the  complexion  of  old  win  j  tn  mw,  and  who 
generally  effect  this  purpose  in  a  frauduletu  manner, 
by  patting  it  into  foul  and  crusted  bottles. 

It  ia  inpoftaat,  b  aaathar.  vie*»  to  caaaidtr  iba 
efteto  which  follow  fteai  a  ptittiait  ef  nadaeuuipaeai 
sugar  remaining  in  wine  It  is  supposed  tn  be  a 
means  aod  a  test  ot  tbe  security  ot  wine ;  aad  the 

Fiaaah  ■hMiiii  aaaart,  that  m  Um§  m  ay  fU— 
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remalni  unJecoroposeJ,  stich  wine  cannot  run  into  e<l  are  present,  the  fermeDtalion  beglna  and  pa«« 
Uie  ecstou*  teriatiuUtian.  This  appcan  true  only  in  a  through  its  regular  stages  tiJi  titere  is  pro<iuced 
limited  sense.  la  Hock,  it  would  seem  as  if  erery  wine,  perfect  and  dry,  if  the  sugar  has  been  tho 
atom  of  sugar  bad  vaniahed,  end  yet  the  durabiiiqr  of  roughly  and  accurately  proportiooed  to  the  other  in* 
that  wioe  appears  to  b«  codieas.  If  that  is  not  IBM-  gredienu :  sweet,  it  hm  hMO  hi  «x«eat ;  ■ftd-aridi 
hitely  the  case  in  CkrciHMl  MadWrm,  still  thaw  W»  « ia  Uoclit  •hen  tbia  aubalance  baa  been  in  undue 

proportfoo  to  the  other  ingredienu.  The  unfavoar- 
able  circum.'tunces  must  be  lou^ht  in  the  ten  ycrj- 
ture,  or  in  tlio  rjuality  of  tiie  iiuiii.  The  juice  df  the 
grupe  rari-ly  laboursi  under  any  defect  but  the  want 
uf  »ugar,  arising  from  a  bad  variety  of  this  fruit,  fron 
a  bad  season,  or  Ami  tapnAct  ripening.  In  tho 
latter  caa^  ho«NNR»  there  nqr  be  added  to  defect 
of  sugar  or  exeeM  of  water,  an  etteeta  of  ecid  and  an 
excess  of  exiractive  matter. 

In  ilic  wine  countries  the  defect  of  tugnr  is  r>jnie« 
died  by  different  expedient?.  In  some,su>.'ar  or  honey 
is  added  to  the  juice,  or  must ;  in  others,  a  portion 
of  the  Juice  is  evaporated  and  added  to  the  rest;  and, 
eonetioMH  ■>!  the  jtiiee  ia  boiled  befiwre  it  it  eub- 
aJUUti  te  fefowBtetioD.  Theae  teen  to  have  hcea 
the  viva  cociu  of  the  ancients,  which,  from  ntlipr  ctr- 
coiDstance«,  we  know  to  Uate  been  thick  uud  sweet 
wines,  retjuiring  dilution.  Thev  could  not  have  been 
boiled  to  any  consistence  alter  tliry  had  becomo 
wine,  without  losing  all  their  properties ;  and  as  to 
wioea  that  were  to  be  cut  by  alcnifoi  it  is  plaia  that 
If*  must  have  misapprehended  the  neanfaiK  of  the 
torn  eiaaai  in  this  case,  ae  no  wiot  ceuld  exist  un> 
der  Mch  a  form.  To  gain  the  aaiiae  ends,  it  ia  a 
prictice  in  many  countries  to  dry  the  grape*  p«r- 
tiaily.  by  suffering  them  lo  remain  on  the  vine;  but 
thi.s  ii  cliietly  resorted  lo  for  twect  winet,  as  tn  the 
case  of  Cyprus,  Tokay,  Lip«ri«  aod  otbm.  The  odier 
expedient  for  increasing  the  propCfftieaefeDCW  in  tlw 
Joweieby  plailerofPariaiorgjpMnBi»  aotaai 
Ingredient ;  and  thii  eAct,  aa  weUla  tbat  < 


eery'durable  wine* ;  the  aioat  eo^  aAer  Hock,  at  beat 
of  the  dry  class.  None  of  these,  when  of  a  good  qua- 
lity, ever  run  into  the  acetous  fermentation.  Perlmp* 
this  may  depend  on  some  peculiar  bnlunce  of  princi- 
ples which  clienititry  baa  not  yet  found  the  means  of 
discovering.  For,  in  oAer  caaaa,  it  ia  ecftain  that 
the  eheoaiati  ia  qaeMios  an  nader  an  error ;  and  that 
the  aoetoot  fenaeowdoa  will  come  on,  though  sugar 
should  tlil!  be  pn-s  rt,  Thi«  happens  in  many  of 
the  French  wines  ot"  iIju  lii;!i  cr  kinds.  If,  in  the 
«weet  wines  from  the  griiju,  t  )at  effect  does  ntn  take 
place,  it  is  very  certain  tliai  it  happens  in  the  wines 
naade  in  thia  ooentry  in  imitatiell  of  tlMB  from  va> 
la  theae  caMa>  ««n  e*«et»iaea 
to  be-oeeaMadly  jmdtai,  aa  the  teebab 
cal  term  h,  or  vinegar  and  sugar  are  coexistent  la 
the  fluid  at  the  »ame  time.  Nor  are  even  all  the 
foreign  sweet  s'.  i. I  s  of  the  grupe  exempt  from  this 
t  {  as  must  t>e  well  known  to  those  who  have  an 
I  iBUvMpt  of  vina^  or  «f  tha 


Then  ia  naaoa  to  beHen  thai  the  cause  of  tbla 
noct  be  mtgjtut  aa  a  circiimanace  vbioh  than  cht* 
mists  seen  to  bavo  overioohed.   If  tho  balanee  of 

» principles  in  a  sweet  wine  hai  been  perfect,  u  <  J  t'  c 
process  of  fermentation  has  al^o  been  cnmpleie,  and 
if,  in  addition  to  this,  these  wines  hnvc  been  so  care, 
folly  raclced  aod  fined,  that  no  lee  or  leaven  re<. 
mains  in  them,  tbey  muj  bo  aaAb  became  there  ia 
nothing  left  ia  then  lo  r»«idta  a 
to  brii^  on  tho  aoetoua  atage.  Bm 


Bncif  chat  ii  not  the 

tea»rn  in  :<r.\'  f  irm  re- 
ttSitiiist  the 


caT,  if'  any  impurity,  any 
njatii,  the  sweetnesj  offers  no  s 
change  into  vuirL'.ir,  or  a:  lijiiH  ii;^:<'ii>'  thai  partial 
change  wiuch  comiitutcs  a  pricked  wine.    The  ace» 
toua  fetmentation  may  comment!  and  proceed  as  far 
aatha  ' 


.i  b 


""ytng  superfluous 
iL  use  of  lime. 


,balM  partially 


ing  an; 
attiiiii  - 

'I'iH-  m  iiiD ^'ca-Gnt  of  the  fermentation,  soppoeiw 
the  fluid  lo  be  perfect,  i«  regulated  bjr  the  intended 
nature  of  the  wine.  If  sweet  wine  is  desired,  not 
iBGea  allow  I  and  ihita  trinamr  and  ooiy  auiat  the  proportion  of  tiie  water  iw  diarfaiihad 
^  esiat  together  m  the  floid.  Tho  na<  by  one  or  other  of  tho  neaoi  abovo  mentieaed,  it 
ture  of  the  acetous  fermentation  is  indeed  very  ill 
uodentood ;  ai  little  as  that  of  the  vinous ;  and  we 
are  at  present  incompetent  to  reason  much  about  it. 


It  ia  a  common  opinion  that,  it  must  be  preceded  by 
the  vinous;  yet  this  does  not  appear  to  be  true. 
Certain  mizUttea  of  M^tf*  laaren,  and  water,  will 
iiaiaadiately  tend  to  vinegar,  wiiltoat  our  being  able 
to  detect  a  previous  vinoas  atage ;  and  this  snma  al> 
way*  the  case  when  the  aoititloa  is  very  week,  or  the 
water  in  large  quantity,  provided,  of  course,  there  be 
access  of  air.  It  is  indeed  unquestionable,  that  in 
the  common  process  of  making  vinegar,  the  acetoua 
fetaientatian  is  going  on  in  a  saccharine  fluid ;  ao  that 
tho  anlted  taile  af  f iaagar  and  sugar  is  peri^ptible 
WMll  that  procces  is  cooopletad*  Vinegar  can  alM 
Im  produced  by  passing  aleohaHxed  earbeale  acid 
through  water,  another  obncure  operation;  aod  in 
the  human  stomach  it  is  produced  in  a  very  few  mi* 
uutur.,  «hcn  we  can  scarcely  imagine  thakaaypa^ 
viona  vinous  staop  can  have  taken  place. 

I  lha Thwatabla-aiiaa—taaLaailiaia  mi 


necessary,  but  the  proportion  ofextractive  matter  or 
leaven  must  be  reduced,  to  prevent  it  from  running 
to  the  ultimate  »tage,  and  producing  a  dry  and 
strong  wine.  In  thia  case,  the  yeast  is  separated  as 
faat  as  it  rises  by  mechanical  means ;  as  by  fermenW 
ing  in  full  casks  in  such  a  manner  that  it  may  ba 
continuously  ejected  at  the  bang>hole  aa  fiMt  aa  it  ii 
temed.  Should  the  reverse  be  desired,  or  a  drr 
wine  be  the  manufat^urer's  object,  the  yeatt  is  suf< 
fered  to  remain  on  the  surface  in  the  vat,  that  it  may 
be  continually  returned  into  the  liquor  by  the  inter- 
nal agitation,  or  el»e  it  is  stirred,  or  rolled  in  a  cask, 
or  in  the  vat,  so  aa  to  protract  the  famentation. 
I^utly,  If  the  wine  ia  to  be  btitk,  lo  retahl  attboalB 
Bold,  as  at  tba  irioca  of  jChanvaga^  aai  mij  mm 
the  proportions  of  water  and  leevea  be  facfeesed, 
but  the  fernifnta'i  Ml  must  be  conducted  in  ssela 
partially  closed,  and  tht:«e  also  must  be  fuliy  closed 
before  the  fermentation  is  completed.  The  manage- 
ment of  the  temperature  ia  ea«ily  dodaced  from  the 
priaeiples aiwia^i laiAJoa».  Ai' '  ' 
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easily  remedied  hy  nrtificial  meant,  by  «  fire,  or  by 
exposure  to  thu  suu  ,  anJ  iliis  is  somettmet  done  by 
heating  n  portion  of  tin:  lluid,  and  then  mixing  it 
with  the  mats.  An  equal  tt-mpcruture  in  the  vat  it 
also  procured  by  ogitation,  and  when  it  is  necessary 
GttvraUy  to  mtiotain  •  meM  beat,  this  is  rrequently 
ddoe  in  Ih*  vjM  «daBtriai>  bj  turroondbg  it  with 
straw  or  other  bad  coodnetofa,  or  by  otbar  obvioui 
artifices. 

On  apparently  minute  attcrilions  of  this  nature, 
far  more  dejjcnds  thaa  would,  ou  a  superficial  view, 
be  imagined  ;  and  the  great  superiority  ol^  the  wines 
of  France  above  those  of  Spain,'  Italy,  and  GreecCj 
dapand  often  much  more  on  delicacies  of  this  oature 
than  oil  aoy  difference  in  the  qualiqr  of  iho  grape. 
In  wfne-nwuig,  indeed,  more  leenw  to  depend  on 
art  often  than  on  nature  ;  and  it  is  hoth  to  the  praise 
and  advantage  ol'  tlio  1'reni.li,  tiut,  by  tliete  minute 
attention'^,  iIr  v  have  contrived  to  i:xctl  all  Europe 
in  ihia.  art.  Italy,  b|Kiin,  aud  Greece,  witii  better 
diaMteit  eiad  every  ijutur,tl  advantage,  arc  thus  the 
aMBOftcUiran  of  a  thouaand  deteatable  wines,  wkicb, 
in  the  hands  of  Ftanehnen,  might  rival  the  produce 
of  that  country.  The  recent  improvcmenis  made 
in  the  Sitili;)!!  wines  in  new  hand«t  are  a  proof  how 
much  (leponil:;  on  these  attentions;  and  tho'^e  wlio 
have  dranic  ti>e  naiweoua,  putrid,  acid,  and  iti^gustiiig 
common  wines  of  Italy  and  Spain,  \\hc:c  notliing  is 
wanting  but  maaagement  and  care,  will  kaoir  tiow 
to  appretiate  the  valiw  of  tbaie. 

Id  conducting  the  fimneotaUoab  wmbb  other  eao- 
sidcrations  arc  necessary,  on  which  aome  remarlta 
are  also  required.  TIic  Hr-t  of  i]u  se  ii  tlie  flavour. 
That  evanescent  and  ikiicatc  proptriy,  ilu'  /iijiit/i/ct, 
as  it  is  called,  depends  on  uitentums  no  le?s  minute. 
The  flavour  is  very  apt  to  be  dissipated  by  a  violent 
or  a  long  fermentation,  or  by  an  open  one ;  and 
bonce,  for  the  finer  vioea,  great  care  fa  required 
dirongh  every  stage  Of  that  proceaa.  It  ■  the  aame 
for  the  brisker  h  uhs;  as.  if  this  be  neglected,  ttiis 
volatile  substance,  on  vtrhich  their  pccuUar  property 
depends,  may  be  irrecoverably  dissipated.  A  con- 
^deration  of  the  general  diviiiions  of  the  quality  of 
wlaea  will  render  thme  remarks  more  intelligible. 

Th^  noay  he  divided  into  fbur  claaaea  t  the  aweet 
and  strong ;  the  diy  and  MNOg ;  the  delicatir  and 
light,  nhich  arc  generally  weak  compared  to  the 
former ;  nnd  the  effervescent  or  brisk.  Malmsey, 
'I'okay,  I'rontignun,  are  examples  of  the  first,  and 
the  second  are  peculiarly  familiar  to  England.  ller> 
mitage  holds  an  intermediate  rank,  as  does  Claret, 
between  these  and  the  third  class ;  of  which  the 
lighter  Buigoody  wines,  the  white  wince  of  Greeoa^ 
and  those  of  the  lUiinu  and  the  Moselle,  may  be  con* 
•idered  pure  examples ;  and,  of  the  last,  Champagne 
is  almort  tlie  only  one  (hat  descrve.s  to  be  named. 

If,  therefore,  Uic  intention  is  to  make  either  a 
Strong  sweet  wine  or  a  strung  dry  one,  the  ternienta- 
tion  is  commenced  in  an  open  vaiU  iiut,  in  the 
former  case,  it  is  not  suffered  to  remain  there  long, 
aa  it  is  ja  the  latter.  For  the  driest^  wines,  or  for 
those  which  are  manufactured  for  distillation,  the 
ferraentalion  is  allov^  c  !  t  •  expend  il&elf  in  tlie  viit, 
and  the  wine  is  not  luuucd  till  it  is  made ;  the  cum- 

flf  tho  procoM  narriy,  or  the  liwl  lolar  flar> 


mentation,  being  reserved  for  the  CMk>  la  the  street 
wines,  on  the  contrary,  it  to  lOOB  removed  from  the 

vat  to  the  cask? ,  that  it  may  be  more  in  the  opera- 
tor's power  to  suspend  the  process,  and  thuis  to  pre- 
vent the  annihilation,  or  total  convernioo,  ot  the 
saccharine  matter.  In  the  third  class  again,  in  the 
highly  flavoured  wines,  of  which  Burgundy  may  bo 
amcted  aa  m  eiMBple,  the  fluid  is  only  suffered  to 
fonain  a  finr  heors  tn  the  vat ;  IVom  six  perhaps  to 
twenty,  that  period  varying  sec i  i  J^l.j.'  to  tt  i  state  of 
the  temperature,  the  partitulai  qu^iluy  ol  d.e  juice 
as  to  goodness  or  strength,  and  the  other  views  of 
the  manufacturer.  This  is  done  to  previ^t  the  die* 
sipation  of  the  flavour,  which  would  be  injured  if  oM 
destroyed  by  an  open  fermentatimi.  Thesaflseprae* 
tiee  la  followed  fbr  the  winea  of  Champagne  thoogh 
there  ii  here  little  flavour  to  prcscrre ;  the  purpose 
being,  in  this  case,  to  secure  tint  power  of  checking 
the  tL-rnientatton  by  pressure,  so  as  to  retain  the 
wine  in  a  low  stage  of  this  process,  and  thus  to  se- 
cure a  supply  of  mixed,  or  combined  caiboalo  add, 
at  the  period  of  use  or  drinldi^. 

There  is  nothing  which  more  atreogly  distinguishes  fmOta 
the  bad,  or  inferior  wines  of  Spain  and  Ita^  from  ^^™j»uu«» 
those  of  France,  even  from  those  which,  from  their  1^^^^"°*** 
cheapness,  must  be  considered  aa  belonging  to  the 
naam  c'liii>»,  than  tJie  various  disgusting  flavours  which 
they  commonly  present.    Wines  iq^y  have  bad  qua- 
lities from  other  causes, — from  the  nature  uf  the  soil 
or  the  grape ;  but  there  h  for  lei>  dilTerence  in  |hb 
fruit  in  diifcreat  ceuotriea  than  there  ia  in  the  am  • 
bestowed  on  the  naaafiieture.  To  vm  a  short  and 
intelligible  term,  it  is ^ih  which  is  the  cause  of  the 
bad  quality  of  these  wines ;  illtli  and  neglect  lu  every 
stage  of  the  process,  from  the  gathering  to  the  press- 
ing, the  fermentation  and  the  tunning,  ui  thefermen* 
talion,  no  precaution  too  great  can  be  uiedtohwreaU 
the  Tosels  dean  and  entirely  free  firom  every  odonr.' 
There  Is  no  aabatanee  rooie  delleate  than  wine,  nor 

any  one  which  U  so  easily  contn  minntrf!  nnd  destroy^ 
ed  by  bad  flavours,  even  in  t!;:-        itc  i  qufiritity. 

The  same  rules  npply  '  i  il^'  t.  ,-'k^  u:,  i"ie  vats. 
New  casks  communicate  the  well  kuown  flavour 

oak,  often  found  in  wines,  and  that,  fortunately, 
is  so  agreeable  a  one,  that  it  is  ofteo  gtven  designed- 
ly  bymeaaaof  oek  ahaThkga.'  Bat  hi  the  finer  whieij 
whoe  it  would  be  injurious,  it  is  extracted  from  the 
wood  by  washing,  and  by  hot  water  and  by  salt. 
The  nioie  destructive  evil  of  musty  vats  or  ca.sks,  SO 
often  a  uiu«e  ot  the  nauseous  flavour  of  the  common 
wines  above  mentioned,  is  remedied  by  scraping,  by 
washing  with  boiling  water,  and,  most  e&ctiuily, 
by  firing  or  charring  the  nshlfla;  while  ataves  which 
are  injwed  deeply  are  replaced  by  new  ooes.  Hot 
lune  and  water  are  also  used  for  the  same  purposea. 

Another  precaution  is  that  of  removing  all  the  in- 
soluble matter,  of  whatever  nature,  during  every 
stage  of  tlie  process  ;  and  from  this  neglect  it  is  also 
that  the  great  mass  ot  bad  wines  is  produced  in  those 
countries  where  this  art  is  neglected.  Thus  the 
seeds  are  alwaya  to  be  removed  aa  fiiit  es  thn  riie 
to  the  snrAcet,  as  thay  both  render  the  wtoo  hanh 
and  communicate  a  bad  flavour.  The  same  is  done 
with  the  huslu  when  they  have  performed  their  duqr 
iv  gif  lag  oat  their  colow.  Itiimttpeoiiiiitlye** 
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CCisary  to  be  watchful  orer  thete,  letl  they  should 
become'  moulded  or  musty  ;  whence  often  arises  that 
taste  which  resembles  that  of  what  is  called  corked 
wine ;  a  disease  ako  arising  from  a  bad  caak,  and 
oAan  attributed  wrongfully  to  caralaw  boctliiw.  Ill 
tlia  filter  wines,  a  single  musty  seed  or  hink  will  mill 
a  whole  tun.  in  tran>i"erring  the  wine  from  the  vat 
to  the  ca^k,  or  t>om  one  c.isk  to  another,  whether 
by  drawiri»  off  or  puiTipini;,  rare  uui^t  be  taken  fiol 
to  disturb  the  sediment ;  aud  more  cfpecitilly  still,  to 
aeptrate  any  of  the  scum  which  may  be  on  the  sur- 
Ace,  as  this  is  alwaya  in  danger  of  becoming  nuity. 
more  particularly  where  It  il  BUOtt  iofttriooa,  tlttt  it 
in  tbe  lighter  and  finer  wines. 

When  the  quantity  of  the  fermented  fluid  b  con- 
iidi-rnblc,  the  remaining  wine,  wiiicli  adheres  to  the 
solid  matter,  is  separated  by  the  pre&:>,  and  made  in- 
to wine  of  on  inierior  quality,  either  for  use  or  dis- 
tillation.  Tliat  refuse  is  also  subjeoted  to  distillation 
with  WMar,  bi  aoM  cases ;  sometioAaa,  by  ineana  of 
wattr,  it  il  commned  into  ? intigar,  or  used  for  the 
IDanufiietare  of  white-lead  or  of  verdcgris ;  or,  lastly, 
formi'd  into  cakes  wi:h  the  other  refuse  of  tlic  lirtt 
pre&»int,'  of  ilie  gr.ipes,  and  used  for  feeding  c.itiie. 

If,  alter  the  wine  is  made  and  tunned,  it  were  suf- 
fered to  go  on  fertncQling,  it  would,  in  many  cases, 
b*  deatr^rad.  I'hii,  it  haa  already  been  seen,  doca 
not  eauly  happen  in  tbe  nreet  winea,  where  aJarga 
portien  of  tbe  laadiarine  atatCer  renaini  uailianBMl, 
thoiittli  even  thc.*e  arc  not  absolutely  exempt.  P«or 
docs  it  very  easily  happen  in  the  stronger  dry  wines. 
Yet  it  doe*  iiappen  to  all,  ami  h  alinost  iiievituble  in 
tile  light  still  w  ines,  aud  in  tbe  brisk  ones,  wluitever 
dieatrcngth  or  sweetness  of  the  latter  may  be.  Cham* 

Kne  would  quickly  becooM  vapid.  Burgundy  would 
oow  atale  and  aour,  aikl  Claret  would  become  vine- 
gar. For  though  the  natural  progress  is  supposed  to  be 
from  the  vinous  to  the  acetous  stage  of  fermentation, 
there  are  plienomena  in  practice  which  show  us  that 
we  are  yet  imperfectly  acquainted  with  the  exact 
nature  and  Tarieties  of  fermentation.  Cfliompagne, 
far  euinnle,  beconei  muctla^inoiw  and  flat;  whiles 
AoHig^  Buiguody  baconea  amdj  it  ia  i<;vody  ponl* 
Ua  to  bmIbb  it  pan  to  tbe  exact  eiato  of  vinegar. 

Yet  the  tendency  to  tlie  acetow  ilaga  mo«t  be 
considered  as  general, — for  want  of  a  better  expres- 
sion; and,  on  this  view,  the  management  after  the 
j;reat  fermentation  is  regulated.  It  it  is  suspected 
that  even  itUcnded  sweet  wine  has  been  over  wrought, 
boiled  must  or  sugar  is  added  to  it ;  and  thus,  in 
llie  tadioua  fennaalatioo  of  the  caak,  it  ia  Mcorod  or 
reatorad.  But  it  moit  be  remarked,  thkt  tf  the  ace* 
tous  stage  should  have  ci  iiin'.cM.:  >  1,  tlmf  addition 
would  only  serve  to.  acctltrju  determine  it. 

The  remainder  of  the  general  c  vi  a^ement  consists 
in  regulating  the  fermentaiiou  ul  the  cask  by  tbe  ge« 
neral  principles  before  laid  down ;  that  is,  if  the 
wine  is  tocompleied,  it  ia  net  auffered  to  riie  to  the 
bun^^iole,  to  that  tbe  new  leaven,  which  ia  diien> 
gaged,  may  fall  hack  n^ain  and  protract  the  fermen- 
tation ;  white  tills  is  uUo  aided  by  heat,  by  stirring 
up  tlie  iees,  and  by  agitation.  If  the  reverse  be  the 
case,  and  that  it  is  necessary  to  check  the  secondary 
fermentation,  tlien  a  cool  teroperature  and  rest  are 
adopted  t  while,  a*  ftat  aa  the  wine  wattea,  it  it  kept 
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close  to  the  buog  by  fresh  additions,  that  so  the 
disengaged  Jeaven  may  escape.  Some  of  the  other 
requisites  to  the  completion  of  wine  will  fall  better 
Into  another  section  of  this  little  essay ;  but  the  prO> 
cess  of  sulphuring  belonga  to  the  aecond  alage  of 
nanagcment,  as  well  as  to  the  fioat  operations  of  tbe 
manutlacture. 

However  vul^-ar  and  mechanical  the  prutta*  ot  J  imng,  Sol- 
sulphuring  ni.iy  njipear,  it  is  a  refuied  eheniic:il  ope- P''"r''P>"'* 
Talioo,  the  practice  of  which  was  ione  known  before ^jJiJj^^'* 
the  theory,  however  discovered ;  and  the  theory  of 
wliicfa,  in  a  ictenttfiG  and  rigid  view,  ia  not  very  weQ 
understood  even  now.  It  bai  been  already  shown, 
that  the  process  of  fermentation  has  a  i)erpetual 
tendency  to  continue  as  long  as  all  the  requisites  are 
present,  an  i,  nu  ie  particularly,  as  long  as  liiere  is 
present  titui  peculiar  and  obscure  substance,  the  ex- 
tractive matter,  or  leaven,  on  which  it  mainly  da» 
pendi.  If,  also,  this  substance  has  been  entirely  lo- 
petated  in  the  two  forma  of  yeast  and  lee,  tho  pro- 
cess terminates  naturally ;  the  produce  being  dry  or 
sweet,  according  to  other  drcutnstances  now  under- 
stood.  But  if  any  portion  of  leaven  remains  in  the 
liquor,  then  the  acetous,  or  some  ^imil  ir  tiage,  may 
come  on,  and  the  wine  will  be  (le»tro\ed. 

The  processes  of  racking  and  mechanical  aepara* 
tion  Jott  daicribed,  are  all  intended  to  aeparate  thii 
flHtteri  and  whenever  tho  wine  remaina  tofbU* 
it  il  alwayi  in  dai^,  becania  the  fermentattoa 
maj'  at  any  lime  be  renewed.  V>ul  often  thoc  ope- 
rations are  insufficient  to  discnga^'C  all  the  leaven 
or  lec  ;  as  much  of  it  not  only  continues  mixed,  .so  as 
to  produce  the  turbid  state,  but  the  extractive  mat- 
ter itseir,  which  haa  not  been  brouglit  to  this  intola- 
ble  form,  renaioi  conabined  with  the  fluid. 

Tbe  merely  turbid  atata  ii  renadied  by  the  pro- 
cess colled  fining,  which  precipitates  all  the  insolu- 
ble or  disengaged  lec  and  leaven  that  will  neither 
subside  nor  rise ;  thus  removing  one  part  of  tlie  ha- 
zard, besides  communicating  that  brightness  and 
beauty  which  is  demanded  in  all  wines.  That 
brightness,  therefore,  is  more  than  a  beauty,  since, 
without  it,  there  is  no  security,—- at  lca«  in  the  finer 
and  lighter  winea.  Varioua  anbttancea  are  uied  for 
this  purpose,  and  the  notion  of  many  of  them  is  very 
obscure.  They  are  cither  chemical  or  mechanical. 
The  mechanical  substances  arc  sand  ami  gypsum, 
both  of  which  have  the  property  of  precipitating^  the 
insoluble,  matter ;  while  the  latter  also  absorbs  wa- 
ter<  Beechwood  chips  are  sometimes  used  for  the 
aame  purpose ;  but  the  mode  in  which  these  act  ia 
not  known.  But  the  matters  diiefly  in  use  are  che- 
mical piK  .  L'l  It.  n  and  albumen.  Of  the  latter, 
e^gs  and  i;,;]*.  iiu  both  u>ed  ;  but  the  former  are 
preferred.  Of  gluten,  ihin^'lass  alone  b  uu'd  ;  for, 
from  some  causes  hitherto  undiscovered,  the  gluten 
of  terrestrial  animals,  or  coouoon  glue,  does  not  pro- 
duce this  el^  to  tbe  aaaaeextent  that  it  ia  ob« 
taincd  by  tbe  pine  of  fishes.  It  is  also  usual  to  a- 
dopt  albumen  for  the  uhite  wines,  and  gluten  for  the 
red;  as  the  fornur  is  found  to  precipitate  much  of 
the  colour  fiom  these  last.  The  |i  i|  i  rtion  used 
is  very  small,  an  ounce  of  isinglass  being  sufficient 
fbr  a  hundred  gallons.  To  these  chemical  matters 
we  might  have  added  atarcb,  gunt,  rice,  and  blood, 
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hiit  ihey  ftre  icty  liulc  uicd.   The  action  of  the  a! 
bLirr.eii  appears  more  mechanical  Uian  chca 


fioaupg  eoagulatcd,  md  thco  entangling  the  dust, 
if  il  may  lo  be  ealM.  which  .  !•  •napended  in  the 

fluid,  in  the  same  manner  as  it  would  punfy  mudd/ 
water.  In  the  case  of  the  gluten,  howe»er,  enew 
chemic-al  combination  is  foririL-cl  with  thi;  tannin  of 
die  wise ;  and  the  produce  is  that  well  known  i.ub- 
Btance  resembling  bird-lime,  which  i»  tht  h^si^  of 
leather.  Hence,  alto,  fining  dimioishes  Uic  asuiu- 
gency  of  red  wines. 

Presuming  tbnt  «ne  of  these  fubstaaeea  hM  beem 
introduced,  the  flaTd  ts  strongly  agitated  end  laftr* 
t  l  1 1  r  ■•use  till  clear,  when  it  is  again  racked  into  a 
)"i^h  cask.  It  is  found  very  imporUnt  to  select  for 
this  purpose  dry  cold  weather,  and,  as  is  particular- 
ly remarked,  north^^ast  winds.  From  some  myste- 
rious cause,  in  clo«e  weather,  and  fogs,  and  souther- 
ly winds,  the  prtcipiuted  metten  rite  again,  and  de< 
ftat  the  objecli  of  the  operatfam.  The  other  pro. 
cautions  are  those  of  using  a  syphon  instead  of  l 
cock,  as  affording  greater  necurity ;  or,  what  u  nO«r 
wad  ITi  all  the  bcdt  Frt  r  c  h  n: mulactories,  blowing 
Ofi  lliis  is  performed  by  a  condensing  engine,  as 
Id  the  drawing  of  porter,  and  thus  acows  ot  air  is 
pnvaiiled.  Ttiia  is  very  igaportant  where  line  fla. 
tooied  wiflca  are  ooncamed,  at  it  is  in  brihk  wines ; 
because  the  carbonic  acid  which  w^d  thus  be  loel* 
carrying  away  also  a  portion  of  the  alcohol  or  atreogth 
of  the  wine,  is  thus  preserved. 

But  the  leaven  held  in  solution  cannot  be  .separat- 
ed In  this  manner;  and  for  that  purpose  recourse  is 
had  to  the  proceia  of  aulphuring.  The  most  cotn 
flMB  aod  theaionpleat  practice  in  tl«is  case,  is  to  611 
the  proposed  OMK  into  which  the  wine  Is  to  be  rack- 
ed, with  Sul{Aorous  gas,  by  burning  mMchei  In  it 
till  full.  Tlic  wine,  being  then  introducc  i  !i.  .  mrs 
turbid,  and,  after  the  necessary  time,  il  [  Kin  i  as 
before.  Should  the  fermentation  still  be  rt  n  uveJ  nr 
dreaded,  this  operation  is  repeated  as  often  as  it  may 
be  necessary.  If,  as  in  the  case  of  some  of  the  Boww 
deaux  winea,  the  qoanttty  of  keaveo  in  the  wioe  it  eo 
great,  th«t  it  cannot  be  oMfcone  in  riiia  malMen 
the  combuftioii  of  the  sulphur' within  the  cask  is  re* 
pcatcd  at  internals  during  the  process  of  filling  it. 
But  ]\  iv  also  a  practice  in  iluii  (.ountry  to  iii;[>rt'g. 
nate  with  sulphurous  acid  a  quantity  of  wine,  and 
tiiis  substance  or  mixed  fluid,  called  Muet,  Is  resenrcd 


f»  adding  to  those  which  may  require  itt  bgr  whkh 
"   —        *  ■     .eratM  '  ' 

aured. 


the  'Mcacy  of  the  oper 


la  better  «f  haea 


The  theory  of  this  practice  seems,  to  a  certain  ex- 
tent, sinnple.  The  sulphurous  acid,  or  possibly  its 
oxygen,  unites  to  tht3  extractive  matter,  or  tiie  solu- 
ble leaven,  and  rciuk-rs  it  insoluble,  aa  happens  in 
the  net  of  fermentation  itself;  and  thus  it  beoonfla 
eapable  of  b^n^  separated  by  the  mechanical  pvo- 
ceases  of  racking  and  fining.  It  h  fivr  thia  ttitok 
also,  that  sulphuring  is  largely  uied  fbr  theaweet 
wines,  to  i  n  in'  liu  ir  preservation  in  that  State.  U 
baa  been  said  that  manganese,  and  other  substances, 
oontaioing  much  oxygeu,  will  produce  the  same  ef- 
iwt  i  b«l  the  eheepoeaa  and  a«np|icit/  of  the  com- 

—'  ""»Tf« 


Supposing  wines  of  any  class  to  hare  thus  been  Wlo«. 
oht  imed,  there  is  yet  much  more  to  be  done  before  •'■king, 
they  become  the  wines  which  we  know  in  our  mar-  "^^T"'^' 
ket.   The  proccaaea  h  use  for  this  end,  to  niakeS!,p 
BMirketable  winet,  ai*  badly  diitingnuhad  by  the^  ,^' 
term  tnedieaiion,  aa  they  wn  of  varleoa  natures.  wine-Mafc. 
There  is  a  great  deal  of  wioe,  indeed,  which  can'ng- 
scarcely  be  considered  as  strictly  natural ;  though 
it  i."  a  comniiin  prejudice  that  all  wines  are  S9,  ex- 
cept when  fraudulently  mended,  or  altered,  or  mix- 
ed. It  is  difficult,  indeed,  to  draw  the  line  betweea 
what  may  be  conaidered  fraud  and  what  k  h^iti* 
mate;  M  certably  by  thoae'who  expeet  that  all 
wine  is  to  be  what  it  h  cnmmnnly  thought,  the  mere 
produce  of  the  grape,  and  of  one  process  on  one 
^ra;  11   every  subsequent  proceu  may  be  eateemed  a 
fraud.    We  must  here  limit  ourselves  to  soeae  of  the 
most  imponant  and  remarkable  operatioOBi  M  dl* 
whole  would  run  into  0  f  cry  long  detail. 

The  aimplest  proeeaa  ia  ihet  of  mixing  difiiwent  Maiag 
wiOM  t0|Eether,  whether  of  the  same  quality  or  couo- 
try,  or  of  different  ones.  In  either  case,  this  prac- 
tice may  sometimes  be  considered  fraudulent,  and, 
in  the  latt«r,  espticially  so.  Uut,  in  a  degree,  it  ia 
inseparable  from  the  nature  of  the  manufacture,  and 
the  mode  in  which  it  i«  conducted.  The  laigar 
makera,  or  the  capiteHrt  OB  tbeapot,b«qrhiKWMril 
lota  from  the  petty  manufacturers,  is  obliged  to  a- 
(lept  tbtt  practice,  pertly  to  ensure  a  certain  quiiUty, 
and  partly  for  the  purpose  of  remedying  tboee  that 
arc  difectivo,  by  the  addition  of  better  ones.  He 
must  often  also  have  recourse  to  the  same  expedient, 
and  for  the  same  reason!^,  when  he  is  himself  the 
manufacturer. 
The  mode  of  perfonDiag  thia  operatioo,  which  re> 

?uires  great  experienoe  and  judgment,  i«  to  aeieet) 
rst,  that  period  of  the  year  in  which  the  winea 
show  a  di«position  to  renew  their  fermentation,  which 
Is  in  the  spring.  They  are  then  raid,  in  English,  tO 
bear  thejf9-rt;  and  hence  the  operation  ia  called 
iVettlng-m.  It  h  only  thoa  that  a  new  and Jine  wine 
oaa  be  pradaced.  l1w  operalioa  of  ndaiiig  di^pr- 
ent  winea,  hi  all  <«*«•,  distnrba  both,  to  that  they 
become  foul.  Tiiey  al»0  tend  to  ferment  aguin,  till 
a  new  balance  of  all  their  principles  is  produced; 
and  thus  It  is  expedient  to  accelerate  and  determine 
this  fermentation,  so  as  to  fona  a  proper  cempoand, 
without  which  the  mew  wtaie  vooM  be  penibaMa. 
After  tbit,  alio,  it  beceaaaa  iwcuimy  «M8  awrat* 
ntrae  to  aelpharbtf,  Saing,  and  nidihif  i 
and  not  tiU  all  this  has  been  gone  through  is  the 
wine  complete<l.  In  the  Bourdeaux  practice  of  mix- 
ing Clarets,  the  Mm  i  nr :  vi'i  Imr.  1  A  li.r  ij  soinctimea 
added  at  tl»e  same  time,  where  lite  winea,  hieiog  of 
very  discordant  qualitieB»  •  dtlBgereill  fciwcwatklll 
njight  he  eicited* 

'In  the  wtae  couotriea,  U  la  wuat  to  eehifate  |Mifw 
ticular  grapes  or  wines,  rough,  or  coloured,  or  ae- 
tringent,  or  high  flavoured,  for  the  mere  purpose  of 
jiiiMiiL;  "  Iili  oi.icrs ;  so  far  Is  this  art  from  being  so 
Simple  us  IS  commonly  imagined.  In  many  also  it  is 
a  practice  to  import  the  wines  of  one  country  to  mix 
with  thooe  of  anMher,  and  thus  to  aoit  the  taste  of 
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puriued  ereh  by  thr  fmpnrtm  ioto  Britain  ;  and,  as 
wc  need  nut  say,  upeitg  a  door  to  endless  frauds, 
while  it  may  also  be  innocent.  Thus,  in  this  coun- 
try, as  well  M  in  Portugal,  the  wines  of  Spain,  Ali- 
Mttt,  Baretlaaa,  and  so  forth,  are  mixed  with  Port 
wtew;  M  m  the  dieeper  Ciantt  of  the  Muth  ot 
VhNMe,  and  aooe  odwr  ef  the  atrang  flaroared  wina 
of  that  eountrjr.  fn  a  similar  manner  r'l  vines  of 
Fayal  and  the  Canaries  are  manufactui  lJ  huo  Ma- 
deira, as  arc  ifmse  of  Sicily:  and  thus,  too,  Sherry  is 
largely  compounded  out  of  many  of  the  wines  of 
Spdo  and  Fattapl,  and  af  tbe  iihada'  of  lha  ■  AIH* 


Bm  tbe  noat  extensh«  eiiantiaiia  af  tfab  oatnrv 
•neairiadaaatltanrdaaiiKwfthiliewiiietwhieh  we 
'■eidi  Clai«t;  not  ooe>theiMMidth  part  of  which  arc  of 

a  good  quality,  or  unmixed  in  some  way,  and  the  one- 
half  uf  gome  of  which,  perhaps,  are  not  French  but 
Spaniali  wine.  The  following  statement,  while  it  is 
curious  in  itself,  will  illustrate  this.  lo  the  year 
1814,  the  totid-qwntlty  of  the  CUraHi,  or  Bourdaaux 
«rtiiafitatcl*«i»«M<  ~" 


Latour 

Chateau  Latite  > 

in  tbe  seoood  eiaas  it  was  tlHUC 


de  Madame  Derauitan 
M.  Chevalier 
M.  Monterison 
M.  Montalanbert 
'  Leafilt* 
Lanoae 
M.  Depichoa 
Bnae  MoQMMi 


80 

70 
SO 


StJidim 


ToiM. 

60 
25 
25 
S5 
80 
70 
60 
80 


We  cannot  afford  room  for  the  remainder  of  this 
atatemmt,  comprising  the  produce  of  the  fourth  and 
the  fifth  qualities  ;  but  it  is  phtin,  that  very  few  of 
those  persona  who  imagine  that  thfj  are  driokiog 
(he  first  erowth  of  BaordaanB  wbiaa^  eao  ataa  be 
drMiMtOM  •eeand: 

Tbe  mM  growth  of  €laret,  ft  la  tTms  seen,  amomif^ 
only  to  230  tons  fnr  nn  average  ;  and  lh:it,  even  of 
the  necond,  is  only  425:  a  fraction,  indeed,  in  the 
ci'Ti SLin  ition  of  Europe.  But,  in  the  third  class,  of 
which  wc  cannot  afford  to  give  the  details,  there  are 
tOCl  tons,  and  in  the  fourth,  825,  making  a  general 
total  of  Wl  tarn.  Beaidea  Ibit,  Chare  are  other  in* 
iMer  ^nea  vblch  do  net  enter  into  the  eBtttnera> 
tlon ;  and  it  Is  by  mixrni;  the  greater  number  of 
the«c  in  varioui  proportions  that  ihc  market  is  sup- 
piiL  l ;  it.  li'jiru;  neceMary  to  reserve  many  oflfaabei* 
ter  wines  to  render  the  others  saleable. 

We  must  however  remark,  that,  amoiw  the  db- 
tiioti  which  prodaoe  the  inferior  winei^  aacfi  aa  Iboae 
«f  Aa  Baa  and  the  Petii  ^tedoo,  a  few  fanaa  'pradute. 
aaiall  ooantilles,  of  a  quality  equal  nearly  to  tbe  r:;o<Ml 
'8t  Jidbn  or  Lafite  wines;  and  these  add  to  the  bulk 
of  tbe  better  kinds,  being  generally  reserved,  nnd 
aold  at  high  prices.  In  the  district  Medoc,  the 
aeat  of  the  better  wmalalraidy 
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besides  the  third  and  fourth  clashes,  six  or  eight 
kinds  of  wine  known  by  tbe  names  of  Grot  Bourgeoit,  J^^*™** 
Petit  Bourgeoit,  Artisan,  and  Paytan;  and  these  are  - 
manufactured,  with  others,  for  the  Eiwlish  and  Irish 
markets  chiefly,  by  means  of  Spanitb  wmes, — by  mix* 
^  with  the  atraag  wiiiea  of  Benccasio  aad  AUcant. 
The  aarae  ia  true  of  the  Grave  whie*. 

Tfiis  is  the  great  mixture,  in  fact,  by  which  the 
miirket  is  hlled  to  ulmo.sl  any  extent  with  Clarct 
wities,  so  called  ;  and  these  mixed  \vii>;s  are  almost 
the  only  ones  we  drink  in  thi^  country,  if  that  be  a 
fraud,  it  must  be  remembered  aliio  that  such  is  Bri« 
tilli  taite  in  wine;  and  that  Ciuet  ia  io  general  ea> 
Caamed  here  only  in  proportion  lo  ita  etrenglh.  Of 
the  stronger  and  finer  wines  there  is  not  enough  for 
even  our  consumption ;  and,  as  wc  must  have  them 
strong,  they  are  tfaus  made  such  by  this  process. 
That  eflect  is  also  obtained,  however,  by  some  uf  th« 
south  of  France  wines  also ;  by  those  of  C6te,  which 
are  used  for  mixing  with  the  weak  Medoc  and  Grava 
wijies,  for  the  British  market.  This  is  the  case  with 
tiuMe  of  Queyriea,  aucb  as  Moaferrant  and  Bassens ; 
and  thoae  of  Palu,  sticfi  as  Maeaw,  St  Itomain,  Co.' 

dillac,  St  .^ndr>',  Lugon,  and  many  more. 

The  I'rench  wine*  of  wiiich  we  have  been  speak-  Mlituw  of 
inp,  will  not  endure  to  he  rendered  stronger  by  means  ^"^^^ 
of  brandy.    The  property  of  tliis  substance,  thus 
nixed,  is  to  decompoae  the  wise  in  process  of  time ; 
cauains  the  oxtraotiva  natter  or  mucilage  to  be  de* 
poatteo,  aa  well  as  tbe  colour,  as  is  dally  teen  in  Port 
wines,  and  thus  dlmltiishing  their  powers  of  durat'ort. 
At  the  same  time,  it  destroys  their  liglitiiess  and  (la- 
vour;  that  peculiar  indi  finable  delicacy  well  known 
to  drinkers  of  good  wine,  but  quite  imperceptible  to 
British  drinkers  of  Port.    In  a  certain  sense,  wo  may 
oonaider  that  it  is  only  tbe  bad  wines  which  will  bear 
this  medicine ;  those  which  have  no  flavour  of  ih4ir 
SMm,  and  whose  whole  nierit  already  ia  their  ttrei^itk 
What  sort  of  a  compound  is  made  of  a  week  wine 
witli  brandy  ought  to  be  known  to  those  who  drink 
what  is  chIIw!  Lisbon  wine.    Hut  a  depraved  table 
has  rendered  it  necessary  to  our  nation  ;  at)d  thus  it  ' 
is  largely  used,  even  in  ihnsc  wines  ol'  I^ortugal  aod 
fipafal,  ot'  which  the  ciiief  fault  is  that  ol  bciug  tao 
stooag  already.   We  migr  thank  the  Methnea  TMafjf 
for  bein^  condemned  to  diink  what  Mr  Pinkertort  , 
calls  wine  fit  f tr  hogs  only.    This  mixture  is  piT- 
fornieii  in  the  sanie  niannir,  at  the  period  of  fritting; 
and  the  proportion  is  regulated,  ])artly  b}'  the  taste 
of  the  consumers,  and  partly  by  the  badness  of  the 
wine.    As  it  muHt  have  a  certain  strength,  tlie  worst 
whies  require  mest  i  and  hence,  wlienever  we  taste 
the  brandy'in'wintf,  we 'may  be  anro  it  is  bad*  It  is 
a  ta^^te  t.uincient}y  perceptible  to  those  who  ItMIW  , 
what  real  wine  is. 

Many  win-:  s  have  to  little  fl.ivoiir  naturally,  that  ! 
they  can  scarcely  be  coi^.sidercd  to  possess  any. 
Timraarefew,  indeed,  that  possew  thisqiialKy  id  any 

Sraat  degree;  aod,  of  these  flavours,  a  large prepor- 
on  h  bad.  M^faiee  so  highly  perfumed  by  natoro  as 
Hermitage  and  Burgundy,  arc  rare  :  indeed,  thcae  are 
.almost  the  only  cxuniplcs  ;  and,  after  them,  we  may 
consider  the  finc*>t  Ctnret-,  and  then  the  finest  of  the 
Rhine  wines.  The  swcut  wines  which  possess  it  ere 
nail  kaoam;  and  these  also  ait  but  a  wmUI  part  of 
5x 
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the  total  oombtf  in  tbi*  da*;  bmg  timmt  liahcd 
to  Paxaret  and  the  Mtiaeat  viMi,  tuong  wUdi  Ri- 

vesaltcs  i>tanJs  first.  Constantia  ha«  rather  a  ta»te 
than  a  flavour ;  and  what  tlic  ordinary  iweet  Spaniah 
wines  poMCM  i«  rather  bad  than  j^ood  ;  though,  liko 
Um  taate  of  Sherry,  and  Porter,  and  Olivef ,  tliey  may 
become  agrciublu  by  habit. 

Exeepnng  tlieio  cases,  and  a  fyw  among  the 
Itdian  frinee,  wfaleh  we  cannot  afltwd  room  to  delaO. 
many  of  the  flavours  found  io  wintiHOOemMideaA* 
ed  by  art ;  and  this  fomu  part  of  the  tmslness  of  die 
manufacturer  and  merchant.  Much  of  thh  is  a  se- 
creti  but  some  of  the  substances  used  for  this  pur- 
pgiQ  m  known.  The  taste  of  Greece  in  now, 
aa  it  waa  b  ancient  times,  to  perfume  its  wines  with 
tSrpetMJne— the  vina  p'teala  of  the  ancients ;  and 
this  is  effected  by  putting  litrpcBtioe  or  roMB  iote 
the  casks.  In  Britain,  our  Ckindroin  endl  1^ 
ronjal  ancestm^  mi  rr.imcd  their  wines  with  every 
strange  ingrcdiL-iii  ihal  can  be  imagined;  but  that 
was  the  age  of  spicery  and  perfumes  ;  and  he  who  eat 
cinnamon  with  his  pork,  might  driak  ambergrease 
in  his  wine. 

The  flavour  of  Madeira  ia  noUung  t  bat  that  wbidt 
nt  koow  is  given  by  meaoa  of  bitter  abMiad^  and, 

we  believe,  of  sweet  almonds  also;  and  the  same 
practice  is  followed  for  the  wines  of  Saint  Lucar. 
That  whicti  is  culled  the  boirad  i  '  u-ii;  in  wine  is 
for  the  most  part  that  of  the  tar  with  which  the 
scams  are  secured.  In  Sherry,  the  flavour  seems 
producad  by  the  deatniction  of  the  acid,  the  conse- 
quence of  wa  lloM  wwd,  and  possibly  by  some  other 
acUon  of  that  anliataaae  oa  tlw  flrwt.  One  of  tht 
most  common  ingredWota  t»ed  fbr  flavonring  wtnea 
is  oak  chip*;  and  from  this  the  wretched  Lisbon 
wines  acquire  the  little  tnste  they  have.  Orris  root 
is  also  a  common  ingredient:  and  the  liigh  flavoured 
wine  of  Jolianncsbi-rg  h  imitated  by  a  proportion 
rose  water.  The  orris  root  gives  u  very  agreeable 
Jlavoar,  and  ia  tued  in  Fraaoe;  and  there,  iHso,  it  is 
the  caatam  to  nae  raspberriaa  end  ether  highly  perw 
fumed  fruits.  A  very  agreeable  flavour  is  ai?  i  Mild 
to  be  produced  by  wormwood.  Tiie  flowers  ot  the 
▼ioe  itself  are  also  used  for  Uic  same  purpose,  their 
•roell  much  rt^embling  that  of  our  mignonette. 
This  last  is  an  ancient  practice  in  Egypt. 

Tbe  method  of  gaiaiiu  this  end  requires  aemo  do> 
licae^  and  atleinieB.  n  particular,  care  \»  tdbaa 
tliat  it  be  not  overdone.  Aa  the  full  fermentation 
would  destroy  the  more  volatile  flavours,  these  sub- 
stances  are  only  introduced  towards  its  dccliru  ,  In 
Madeira  tbe  nut  cake  is  put  into  the  cask,  llowera 
are  suspended  in  a  net  or  doth,  either  in  the  fluid  or 
the  vacant  pait  of  the  cask,  and  thus  a  aarnU  qoanti^ 
of  nipbemm  coaumnicato  a  nxj  coaaidcnlbla  §i» 


poM  t  and  It  ia  alao  ajpcaetifl*  to  VBB  th*  dyeii^  « 
logwood' and  Biara  wood,  for  obtriniof  ne 


«r   The  colottting  of  wfne  la  tSm  ^art  of  the  bosineai 

of  the  maker  ;  because  colour  is,  in  a  good  measure, 
a  matter  of  fashion  and  fancy.  Some  grapes  contain 
naturally  very  little  colour,  while  that  of  tlie  Claret 
vine,  and  many  of  the  grapes  of  Spain,  arc  highly 
ciiarged  with  the  colouring  prildple.  W'e  already 
csplaiaadihat  tbe  oatonr  ma  comaiBod  exclusively 
in  hoak*  Tbaa*  latter  wbea  «•  often,  there- 
finv,  aeloBtad  mi  imwwd  ftr  Ala  particiilir  par* 


end.  The  elder  berry,  which  is  full  m  colour,  is 
also  resorted  to;  and  in  Portugal  it  used  to  be  ex- 
tensively cultivated  for  the  purpose  of  dyeing  Port 
wines.  When  white  wines  are  thought  loo  pale 
for  the  market,  they  are  coloured  browner  bf 
means  of  the  waU-known  ingredient  burnt 
andtba  dnpaof  oak  also  produce  the  aama 
Bjr  *OBW  means  also  iron  finds  its  way  into  tome  of 
the  French  wbes,  and  thus,  on  exposure  to  air,  tbegp 
become  black.  This  unpleasant  effect  is  not  lumMim 
in  the  pwcet  wines  from  the  south  of  Fran(». 

This  property  relates  almost  exdnaively  to  the  Brisk r.;»»»f 
wines  of  Champagne,  and  it  is  one  that  may  err  in  Wim. 
excess  or  defect.  It  is  already  apparent,  that  it  ia  tbo 
nrodtice  of  an  iinftniahrd  iermentationi  and*  Ibeto 
KN«,  a  dvo  degree  of  it  moat  dcfiend  nainly  on  Oe 
proper  management  of  this  process.    It  is  secured 
by  bottling  at  the  proper  season,  March,  and  before 
the  fermentation  is  exhausted;  and,  if  in  danger  of 
excess,  it  is  restrained  or  diminiahed  by  racking,  or 
decanting,  and  sulphuring.    But  it  happena 
fka^oent^  that  it  fails  altogether  j  either  f 
dent  te  the  amwgement,  or  a  bad 
faults  in  the  fruit,  or  fermentation  carried  too  far, 
or  a  weak  wine  exhausting  itself  unexpectedly.  In 
this  case  the  remedy  is  to  introduce  sugar,  not  only 
into  the  casks  but  into  tbe  bottles.  In  the  first  case, 
the  fcrment-nion  is  renewed,  and  the  wine  may  thus 
become  legitimate  and  good,   in  the  other,  the  ef- 
fect is  far  dilbrent,  and  not  good  ;  and  hence  it  is 
that  all  the  very  aweot  Champagnf  winaa  are  bad  or  la- 
difll^rent.  These  are,  in  fKit,  a  mfattnre  of  wine  and 
sugar,  rather  ttian  proper  wine.    And,  in  this  cjfr, 
the  effect  of  the  sugar  is,  not  to  produce  a  new  fer. 
mentation,  but  to  disengage  the  Carbonic  acid  of  the 
wine;  as  a  salt  or  any  other  soluble  substance  would 
do,  by  a  superior  affinity.    To  gain  this  end,  the  so- 
lid sugar  is  corked  im  ia  lha  botlla  %  ao  that  the  dis- 
engaged gas  la  relnied  nader  the  piemura  of  the 
cork,  ready  to  fly  out  whctiever  tlint  is  removed. 
Thu5  Champagne,  wliich  has  been  destroyed  by  age, 
is  rendered,  at  once,  bolli  "«"i:-  t  and  ciiLrvescent ; 
and  this,  however  convenient  a  s««cet  it  may  be  to 
the  paaaeaaarp  ii  bal  afhwlf  «ad  II 0817  oOBMDon  aar 
too. 

The  addiiy,  or  tbo  pradhod  tatta  of  wbrnar  it  aAsUi9it 

fault  which,  perhaps,  ought  never  to  be  corrected, ^"l"* 
as,  in  this  case,  tlie  wino  is  gcDersHy  spoiled.  This 
nevertheless  is  done,  andsoniitirccb  to  a  consiiJerabic 
extent.  Acidity  ariaiog  from  tartarous  acid,  or  even 
from  malic  acid,  if  that  really  be  tbe  acid  in  wines 
which  is  not  tait«"Mi^  may  be  a  vhrttie  andaquaiilf ; 
aa  it  is  very  roBMrkaWy  in  Hook.  Botit  ia  eflao 
thought  otherwise,  even  when  it  is  the  natural  pro- 
perty of  the  wine,  arising  from  its  own  native  acid, 
and  after  a  correct  fermentation.  In  this  cose, 
means  are  applied  to  remedy  it,  as  a  disease  in  the 
wine.  In  the  manufacture  of  Sherry,  it  was  already  re-  * 
marked,  that  lime  was  used  to  prevent  it,  end  this  is 
aba  apfiKcd  in  other  cases,  where  tartar  is  ia  ex- 
ova,  aa  tbe  tartrite  of  lime  is  insoluble,  and  aanAa 
IbMd  down  and  separaud  by  radtit^.  It'  haa  ban 
<ha  Mnato  iiialcad,metaliiaM1br  Aitfofw 
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pose ;  and,  in  Frwtce,  it  wat  fornierlj  ut«d  largely 
in  the  wine*  consumed  ia  Paris.  It  was  then  di«co< 
'  wo6,  and  the  act  nude  penaJ :  and,  if  not  abandon* 
ad  entirely,  it  la  leas  used  at  present  every  wberai 
That  this  ia  b  poiamoaa  aubMaace  is  too  weJlJouMMk 
But  that  haa  been  overrated  hi  thb  parfiealar  eaae. 
Ti:::  tartrite  (jT  It-ad,  likr  that  of  lime,  iji  insoluble; 
so  iliaJ,  attef  ilii:  Jtatl  IjaJ  done  its  duty,  it  was  dia- 
ehargcU  by  racking  and  lining.  Had  this  not  been 
ibe  case,  ail  tuit,  at  the  time  ire  speak  of,  must 
htm  Wm  poiwnrf.  Y«t  it  b  •  aubstaoce  thai 
«ag^  an  la  bo  wodi  beeuise,  in  an  acid  wiae,  ai- 
UMCiiut  fnmi  femwtttttlon,  it  might  prodnee  eftber 
white  t-'ad,  or  tiibr-irbonato  of  lead,  or  rht  sttrsr  of 
lead,  jicttiic  ,  bo-.] I  ol  tbum  poisons,  ii  in  diliL-rent 
degrees. 

For  tlte  acidity  of  wine  itoai  the  commencement 
of  the  acetous  ferroeotatioe,  there  is  no  proper  reme» 
df.  It  mj  be  choekodj  if  taboo  ia  tine,  a*  it 
««ald  bo  panwopled,  hf  «aiaM  talphariof  .  Hero 
lead  is  highly  pemicioint  aad  it  need  scarcely  be 
said,  that  to  add  «ugar  of  lead,  as  has  been  done 
from  ignorance  and  iVaud  united,  is  to  add  a  poison 
without  even  obtaining  a  remedy.  Chalk  and  lime 
Biay  be  used  with  impunity.  Yet  neither  can  these. 
Bad  ftr  less  alkalies,  be  uiied  to  such  an  extent  as  to 
cure  the  disease ;  as  they  unite  to  the  other  aeidlb 
«id  alio  doeonpoM  aad  doMNflkawfaift  To  am* 
Mat  it  It  fiir  aa  pearibK  wbaa  aaaaawneed,  a  wir 
tenpcratiirc,  and  careful  exclusion  from  the  air,  are 
Beces&aiy.  liut'it  must  be  remeaibered  that  air  will 
6od  acces*,  n  tt  merely  through  cork,  but  through 
aealing-wax,  and,  indeed,  tlirough  all  rosins  also; 
and  tliua  there  can  be  no  completa  security ;  the 
.  b«iu  (bat  of  placiag  tbo  bottio*  «a  tbair  aidot, 
hat  tbe  Md  Itsdf  beeoawi  its  own  oork.  Ifeo 


Italian  practice  of  using  oil  is  thus  far  safer;  DM  it 
is  balanced  by  its  various  inconveniences. 
0^  Ropioess  is  a  disease  almost  peculiar  to  the  wines  of 
Champagne,  and  ita  chemisir^  is  vefj  obscure,  it 
it  not  a  destruction  of  the  wine,  although  it  mate- 
firrf'y  ifljares  its  flavour  and  odier  qualities,  h  oo- 
am  ia  tMs  wiite,  Btom  tbe  quantity  of  oxMMifa 
■wHm  jrbich  it  still  contains,  and  irbidi  it  that  bf 
wfaich  tlie  fntneniation  is  maintuned.  Tt  is  conceiv- 
ed to  arise  from  th<  ncii n  of  oxygen  on  this  sub- 
stance, converting  ii  into  a  matter  analogous  to  (i- 
brino,  instead  of  clianging  the  whole  into  vinegar. 
Thus  it  resembles  ilie  mucilaginous  dqiosit  of  viae* 
gar  oiiiod  tbe  mother,  la  tbe  botliat»  H  atay  bo 
tttm  «ai»d  Moraiy  by  haat;  by  ««potwroto  tfio  «iii> 
or  by  lanaenion  m  not  water.  When  obatinate,  it 
is  remedied  by  anrn^lcirip,  and  by  agitation  ;  by  ex- 
posing the  fiuid  Id  Uia  u;r,  k  is  xaid  also  to  bo  re- 
moved by  a  small  (Quantity  of  any  vegetablL*  acid,  as 
it  also  is  by  sugar ;  but  when  on  a  large  «eale,  it  re- 
quires the  process  of  finiog. 
Rotd'mg  aad  |c  if  bold  owmtiaL  by  tho  Ffeocfa»  who  are  our 
c«ii»ags«r  oy^f  toaehert  in  evevy  tiriag  that  ratatea  to  wne, 
"****  that  a  wirr  rrllnr  should  not  only  be  dry,  but  pre- 
served in  a  very  uniform  slate  of  teniptTature,  as  near 
to  I'n-  irjL-:m  annual*heat  cf  the  country  as  possible. 
We  hnv^  already  sliown,  however,  when  this  rule 
nay  be  usefully  departed  fironi«  for  the  purpose  of 
aooeletatiag  tbo  ripoaiqg  of  vioM.  In  tba  dclioatu 


wines  of  that  country,  however,  tho  rule  still  hol^  ^Vm. . 
goods  and  very  conspicuously  loo  with  r^ard  to  tbe  ^''^'^^ 
wines  of  Burgundy  and  Chaaqmno,  ItJLaqnaUy 
true  of  the  (ioer  and  lighter  Italian  wtoo.  Tha 
wiaea  of  Spain  and  Portugal  seem  to  defy  every 
thing.  It  it  also  h^  by  tbe  French  most  essentia), 
tliiit  a  ctrilar  ^^ould  not  be  subject  to  the  agitation  of 
carriages  ;  tlie  reason  of  which  is  plain  enough;  and 
that  it  i-linuld  be  free  of  bad  smells.  As  to  moisture, 
however,  we  mutt  remark,  that,  like  heat,  it  seems  to 
>BCelo»tte  the  deposition  and  COMoquent  ripening 
of  Port  winet.  Oa  bottUng,  wo  mm  toy  nothiof ; 
only  let  it  bo  retneaberad  uiat  oorlca  cannot  be  too 
good,  but  that  no  precaution  will  absolutely  prevent 
ail  communication  through  a  cork,  however  secured 
and  scaled. 

The  rules  which  we  have  thus  given  arc  all  of  a  kfakiaff  or 
general  natnre;  and  though  some  of  the  particular  P^f*^*^ 
dittiactiflw  in  the  aiodea  of  laaking  tbo  wvaral  olat. 
toi  of  wino  valpht  bo  nndoniood  ikoni  fheBi,-tfaei« 

are  yet  a  few  niceties  to  be  explained ;  while  an  ex- 
ample from  each  of  the  four  classes  into  which  we 
divided  wines,  will  render  the  subject  more  intelligible. 

The  attentions  required  in  Cbampagoe  wiaea  are  Ctwrnp^a* 
perhaps  the  most  minute,  and  the  most  complicated^ ^''"^ 
and  they  therefore  sund  most  in  need  of  being  de- 
taUod*  Chaaapegoe  is  a  late  country,  and  it  fre* 
itneotly  happens  that  tba  firotii  have  arrived  befoi« 
the  grapes  are  ripe.  Of  coone,  it  is  an  imperfect 
vi' t  i^e.  Yet,  in  a  certain  scusc,  this  nn  .iilvr  i!- 
tagc  ;  while  it  has  al^o  condemned  tliat  countcy,  ai  a 
great  measure,  to  limit  itself  to  this  particular  class 
oi  wioe.  A  very  brisk  wine  is  not  easily  secured 
from  grapes  absolutely  ripe ;  and  thus  dio  baU^ipon- 
cd  ftait  of  thit  diMiiot  io  braoi^t  into  ma.  Yet 
die  iMst  of  dwn  winao,  tbo  fittest  etast  oP  Sillery, 
rarelyaeen  in  this  country,  is  nadt-  frnm  t!io  ripi  r:ed 
grapn.  And  hence  it  is,  that  tiie  best  of  iiie  Cham- 
pagne wines  are  those  which  arc  least  brisk  or 
vioieot,  and  that  great  violence  is  a  characteristic  of 
the  inferior  kitm.  When. there  is  violence  and 
twoatnett  both*  wa  niqr  eailly  oonjacturo  what  ibo 
vfaw  w  i  and  bi  lhoa%  at  wgkt  bo  asp«otad»  ibm 
it  no  Havonr. 

^  Tba  finest  wine  it  thus  producod  bara  by  a  vciy 

light  pressure  of  ihe  grapes;  in  which OMO only  iht  ' 

ripest  give  out  their  juice. 

Jt  ia  lii'Id  necessary  to  gather  them  when  the  mom- 
iof  dew  is  off,  to  prevent  water  being  added  to  the 
juioe.  The  next  p^el^su^e,  and  the  least  ripe  grapes* 
on  monred  £»r  tiia  inierierclattet.  When  the  juico 
b  poured  into  the  vat,  it  remefaia  one  night  only,  the 
seeds  being  carefully  *eparat<-d.  In  all  cases  il  i  , 
the  greatest  care  is  taken  to  separate  damaged  gra^jt* 
or  rotten  ones;  and  it  is  as  much  from  this  neglect 
as  any  thing,  that  tbe  coonmon  Italian  wio«s  art;  so 
bad.  If  the  Champagne  is  to  be  red,  the  fermenia* 
tion  it  tu&red  to  praeeed  on  tbo  hatlEt  a  little  long* 
or,  for  tlie  pwrpeeo  of  cstneting  the  colour  j  and 
according  to  the  length  of  this  process,  we  have  the 
Oeil  dc  perdrix,  and  the  pink  and  rod  wines.  But  as 
wo  rem  Li  kud  before,  this  injures  tbt  ilnsanrf  aiall 
good  judges  of  Champagne  know. 

When  the  liquor  is  transferred  to  the  catlc,  tbo 
ditdiBige  of  joatt  al  tbe  baag<Mo  ii  cnewtMged  for 
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ten  or  tWdve  dftfi;  ind  when  the  fcmwiHation  has 
become  mod«rM«,  Ae  Inrog  is  pat  doirn,  and  a 

"lolt  Is  inadf  by  its  side.  This  hole  i*  occasionally 
oj)enc(l  (o  ^'ive  »ent  to  the  air,  lor  a  space  of  tight 
or  ten  il  ivs  ;  when  no  more  «ir  is  (lischurged,  fresh 
wine  is  introduced,  so  as  to  ktcp  the  cask  cortttuntly 
fWII  to  the  bunj»-ho]e.  This  opcr.ition  is  cruiiinufd 
when  necessary,  till  the  end  ot  l>cceaibtr,  when  the 
iniie  generally  becomes  clear.  It  is  then  racked  in- 
to tt  fmh  cask,  and  fined. 


curing  the  awott  winM  mj  t  btt  they  will  be  found 
to  depend  OB  one  or  otlnir  of  the  priociplei'  already 
kdd  down.  In  Italy,  as  m  the  making  of  Florence 
wine,  the  fermentation  »  quelled  by  repeated  rack- 
ing and  shifting.  Thus  the  other  proces&ex  are  \y^n- 
ly  or  entirely  saved.  But  it  is  necessary  that  rerj 
iwcci  and  rich  grapes  should  be  used  if  this  prooeaa  m 
to  be  Ibllowed.  i'oensore  sweetness,  on  the  priocipko 
formerly  laid  down,  the  grapes  of  Tokay  are  partiii* 


Viae. 


id.   After  thia^  it  begins  to    ly  dried  befitre  they  are  oiodi  md  tMji  ii  oho  jtiinc  far 
again,  losing  a  portion  of  Ho  tircctiMW,  wui    the  wince  of  Cyprus,  and  for 


improving  in  tjuality.  If  too  Bwcct,  it  is  not  decant* 
ed  and  fiaed  till  tlie  fermentation  has  been  renewed 
by  agitation.  As  the  fineness  of  this  wine  is  one  of  its 
oasential  qualities,  and  oue  difficult  to  obuin,  on  ac- 
OOunt  of  its  perpetual  fermentetloo^  it  is  racked  and 
flood  a  second  time,  and  tbiw  it  remaine  till  M«rch. 
In  MuTtih  it  i» bottled;  ^ttllll  it  ftriMBtii  though 
corke<),  nnd  again  it  begins  to  dopoait.  In  the  boat 
winefi,  it  thus  remains  from  fi^een  to  eighteen  moathf 
in  the  ci  llar,  when  it  is  bottkd  over  again,  and  is 
then  marketable.  The  inferior  kitids  ari'  seldom  bot- 
tled twice;  but  an  expedient  is  u'^cd  instead,  to  get 
rid  of  the  sediment.  For  this  purpose,  the  bottles 
■no ranged  io  frames  with  their  necks  downwards; 
■nd  when  the  tednnent  has  been  collected  in  the 
neck,  the  eork  It  dexteroualy  drawn,  and  again  repla* 
ced,  nfter  which  the  bottles  are  filled  and  completed 
for  the  niarkel.  There  are  varieties  also  in  thi«  ge« 
neral  proccsu,  such  as  that  of  >niiiTii:p  tl.r  wmo  to 
remain  in  the  ca^k  for  a  year  or  more  oa  its  Ices  ;  but 
we  need  not  enter  into  these  collateral  details. 

There  ia  little  dtlfimnce  in  tho  practice  of  BufKun- 
dy,  except  what  refers  to  the  retention  of  the  emo- 
nil  !  i  l.  All  else  i  f'  n'  sHme;  but  great  rare  is 
token  i»  clear  \\)c>^<:  xuncs  of  tiicir  Iccf  ,  as  from  their 
extreme  delicacy,  they  would  noon  Inn-  their  flavour, 
and  also  become  sour,  in  the  practice  of  Bourdcnux 
also,  the  first  stages  of  the  process  are  the  same,  ex- 
cepting in  aa  far  as  a  longer  fermentaiioo  in  the 
hMks  laiMed  to  extract  the  colour  ihna  tho  nd 
irinoa.  Bat  there  ia  •  dificrence  as  to  the  prooen 
of  eulphoring,  whfch  Is  largely  used  in  tbeae,  in  tlie 
manmr  as  alrcudy  dusciihed.  The  red  winea  of 
Bourdeaux  are  racked  about  the  end  of  Mardi  or 
the  beginning  of  April,  but  tlic  white  in  Deccaibcr; 
and  in  all  thcf  e  wines,  great  care  ia  taken  in  all  thooe 
drcuniftances  which  relate  to  dtu^am,  however 
tnde  die  pooplOk  md  tbeopentioM  nay  appear  on  « 
iopetfldal  view. 

In  the  (Irii  r  Italian  wines,  the  noust  is  allowed  to 
(ferment  completely  in  the  vat.  In  si)me  vineyards, 
a'  (|U:intity  of  yclt  ctcd  and  half-dried  grajas  is  ihrnwn 
into  each  tun  when  the  wine  is  finished,  «uas  to  give 
it  iwecindtot  and  preteot  the  hazard  of  iu  running 
totbeacatouaitagot  arudeandaliadproceaB.  In 
the  manoiaetura  of  Florence  wioe,  the  must  ia  wlth- 
drAwn  from  the  »nt  as  soon  as  the  head  i:i  raised,  and 
•Wre'win*  i>  transferred  to  a  CMk,  where  it  i*  only  suf- 
fered to  remain  thirty-«ix  hours,  when  it  is  again  de- 
Canted  into  a  fresh  cask  at  the  end  of  a  few  hours, 
tod  to  on,  until  it  is  clear  and  marketable.  Thus  it 
is  completed  in  a  short  time«  by  little  more  than  tiM 
process  of  racking. 
IndiftpmteoaitriaibthepiMliMvied  fbr 


oftboao  of  Franco 

-i,  consisting  in 
again,  as  they 
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and  Spain.  I  he  remaining  f  r  o. 
sulphuring,  &c.  need  not  be  dctai 
are  nearly  the  same  in  all  count ncs- 

In  Oporto,  for  the  dry  wines,  tiie  practioe  is  tof^g* 
carry  on  the  complete  fermentation  of  the  most  im' ' 
the  vats.    The  wme  is  then  introduced  into  large 
tana>  oapablo  of  holdina  twenty-fire  pipes  each,  and 
at  tUa  alage,  die  brandy  is  added  at  the  discntLon 
of  the  maker.   In  Madeira,  the  seocmd  or  inaensiye 
fermentation  is  effected  in  pipes,  and,  at  the  end  ot 
three  months,  the  wine  is  iacke<l,  wh^n  a  certain 
portion  of  brandy  is  added.  Jn  both  the.se  practacea, 
it  would  seem  as  if  the  tmioti  of  the  brandy  with  tho 
wine  was  leia  peiftct  than  it  might  be  rendered  bf 
a  different  manmeinant  of  this  part  of  the  proccse. 
Hcnee,  pi«liahly,  it  ariaee,  in  a  great  measnre,  tlMt 
the  tante  of  brandy  in  so  sensible  in  many  of  thcae 
wines.    In  the  best,  the  quantity  is  said  to  be  sbont 
n  twentietli  part;  but,  in  tlit  >s  i  r-t  c],,:,-,  of  Port 
wiiie«,  it  seetns  sometimes  to  amouut  to  a  fifth  or 
more.  The  process  followed  in  mailing  Slwriy  iai^ 
ther  more  complicated.   Tlie  grapea,  in  this  caaa^ 
are  first  slightly  dried, and  then  q>rink>ed  with  quick- 
lime.   Thqr  aw  then  wetted  with  brandy  when  lo. 
trodnoed  into  the  preas,  and  a  farther  portion  is 
again  added  to  the  must  before  H  rmentaiion.    Ji  i« 
higlily  probable  that,  by  this  practice,  tlie  in-andy  is 
mure  perfectly  combined  in  the  wine,  and  the  fluid 
rendered  more  uniform;  and  henoe  alao,  probably, k 
arnea,  that  tlie  taste  of  brandy  is  not  to  tic  pcrcawed 
in  ^uine  Shjany,  thoogh  oftcB  ibimd  in  those  baae^ 
imi»ilionawhiAa»nian«ftrtuwdfrointhetaateleia 
wines  of  tne  Canary  lalands,  and  of  other  parts  of 
Spain.    The  rnnaindcr  of  the  process  for  Sherry 
consists  in  rackm^:  t  l  jjuatedly  at  intervalg  of  a  monto 
or  two  i  fresh  brandy  m  lanall  quaii tides  being  added 
ateodialqgaof  this  proceaa. 

Woinij,  in  eeadaaioi^rcnaiktthaiinilwiMcnpti 
to  nudM  winea  in  onr  aim  coanlrf  ft«ri  native  frutta, 
the  same  rales  are  of  univeraal  application,  and  that  an 
attention  to  them  would  render  these  domestic  pro- 
cesses more  c(mi|)lete  than  they  now  are,  and  the  re- 
suit«  more  vuluaUe.    In  Britain,  alao,  it  is  easy  to 
make  very  good  wine  from  >oiaHMMgra|M%  by  An 
addition  of  sugar  in  the  neoeaaary  proportions ;  mti 
these  can  be  procured  in  almost  any  aeaaon,  so 
thk  migfat  oten  beoona  an  object  of  a  petty  domes- 
tie  oonuneroe.   Nor  is  the  manufacture  limited  to 
the  fruit  ah'uc.   .iiK  r  thp  leaves  and  tcniiru.H,  iiy  in- 
fuaiojj,  adunt  ot  liie  siiuie  treatment,  and  with  the 
same  results.    Very  tolerable  wine^  perfectly  : 
bling  the  winea  of  France,  can  thiis  bo  m 
at  an  expence  ef  Uida  aamilHBdwfiitji 
ooMofthaai^. 
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^Im^*    WORCESTfifiSUlKBi     udaod  English  coui»« 
tr  h  tlM  Oxfofd  dreak,  uid  oMriy  io  the  centre  of 

"-^"^  the  kmgdom.    It  ia  bounded  OB  tto  awUl  at«t 
Kjr.Uhire  and  Shropahire  j  on  tlie  aoutb  by  OIouoM- 

gure  is  very  irregular;  «iid  U  is  renwfLaJjit,  lu.' 
iic  aeveriu  detached  portions  scattered  about  ilie 
M^Uboaring  countiea,  which  inalie  it  difficult  to  be 
aHMfttt  in  iu  dimenaiooa.  It  may  be  atated  at 
•bout  thirty  oaUea  in  length,  and  t««nlgr>four.  in 
broadth,  and  to  be  736  squar*  lukt,  «r  MfUMO 
acrea  in  extent. 

l^ifBiMioii.  According  to  the  census  taken  in  1821,  it  appear^ 
ed  that  the  number  ot  liou  es  in  the  county  were 
SBt^SO,  inhabited  by  39,006  families;  of  whom 
14^986  wtM  eUdlj  mm/iaftd  in  agriculture.  18,566 
la  tiad«t  wmabitum,  «r  faandicraili,  and  55i4> 
Iran  compriaod  to  naldwr  of  thoac  claaaea.  The 
whole  nnmbrr  of  pertona  waa  184,404 J  tt  ariMNa 
90,859  wcfc  males,  and  94,165  female*.  He  rata 
of  increa»e  bet«c«n  1811  and  1821  was  15  j'f  cml. 
Paccortiw  There  ia  aaoft  beauty  on  the  face  of  this  coui.iy 
QMBtir  aad  irben  viewed  from  any  elevation,  auch  aa  the  Mal- 
—  lOrAbbvriey  HiJU,  which  ia  highly  gratifying. 
¥nm  aoeh  «m«»  Um  atate  of  Ita  eoltiTatkn  apfMrn 
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to  LjTcat  advantage,  as  tbere  are  no  partt  offay 
siaerable  extent  ao  bairren  or  negleeted  at  M  badea* 
titate  of  an  agreeable  and  profitable  verdure.  With 
the  exception  of  thoae  hills,  the  former  of  which  riae 
to  the  height  of  U+O  feet,  the  whole  county  con- 
riata  of  gentle  undulations,  wholly  inclosed,  well 
wooded,  wtd  intersected  by  the  great  rivers  Severn 
and  Atoo,  and  Ihoir  aevafol  tributary  •tnama.  The 
abondanee  ofordunrda  of-pearutteaaand  tbeaoatter- 
ed  hop  plantation;  jrive  a  peculiar  richness  to  th« 
autumnal  ncencry.  F.ven  the  poorer  parts  of  the 
county,  between  the  townst  of  Droitsvich  and  Hroma- 
grove,  have  of  late  been  cultivated  :  aitd,  though  they 
do  not  rival  in  beauty  the  vale  of  Eveshaa,  they  arc 
far  from  the  aspect  ofilariUty  whieh  thay  exhibitod 
twenty  years  ago.  The  Ami  ir*  ganSflitj  oT aoiatt 
extent,  from  forty  to  three  hundred  Wtmt  and  Ae 
cultivation  ia  generally  well  conducted.  The  anblo 
land,  which,  in  the  rotation  of  crops,  produces  artifi- 
cial graaaea,  i»  tatimntcd  to  be  3()(),(M)0  acres  ;  the 
penMHMOt  gnua  land  100,000  acres,  and  the  woods, 
inwlai,  rivers,  roada,  ailet  of  lowm,  and  gardens, 
40,000.  The  cropa  of  wheat,  barley,  and  especially 
of  beam,  are  more  ptodoetiie  tiian  the  nferage  of 
England.  Hopa  are  nttwNaly  OttltivBtcd,  and  the 
pear-trees  are  so  abundant  and  (o  productive  as  to  af- 
ford perry  for  the  common  drink  of  the  labourers  in 
agriculture.  There  is  no  breed  of  cattle  peculiar  to 
Worceaterabire,  aa  it  ia  found  more  prohtable  lo  buy 
oxen  and  aheep  in  a  lean  condition  from  poorer  dia. 
trieta,  and  to  ihtlen  them  m  WoffceMoniiire,  than  to 
braed  them  on  Ha  rtch  ioil. 

The  great  rivers  Severn  and  Avon  are  both  navi- 
gable, the  former  to  bo  extent  of  near  two  hundred 
roileH  from  ita  mooth,  and  the  latter  to  Stratford 
from  it5  junction  with  the  former.  The  Severn 
•beODds  with  salmon,  shad,  and  lampreys,  though 
none  of  thoM  deliciooa  fiah  are  ever  known  to  ascend 
dw  AvoQ.  Tbe  ocber  titafa  are,  the  Stour,  the  Sal- 
a,  the  Leddea«  aad  Ihe  Bee.  Thiaoeentjy  baa 


partaken  largely  of  the  benefit  communicated  by  in-  ^"rrorf'''- 
temal  navigation.    The  canala  are,  the  Trent  and  ' 
Severn,  the  Oroitaricb,  the  Wofccatar  and  Biroaii^ 
hen,  Ihe  Dudley  and  Ihe  Leooilaater.  The  toiro  af 

Stoorport  hna  rtacn  into  importance  since  the  extec- 
aion  of  canala,  and  exhibits  a  large  maritime  town  in 
llie  centre  of  the  kmgdotn,  connecting  its  varioua 
producitoos  in  a  ibcui,  md  distributing  them  where 
needed. 

The  nuaofacturea  of  Ihe  county  are  variooa 
exienmre.  Worceiler  produoea  gteat  quaalitiaa  ofM^ 
glovM  and  aeaw  of  the  nkoic  beautiful  porcelain. 
At  Stourbridge  are  nany  gtaaa-hooaea.   Dudley  is 

employed  in  the  iron-trade,  especially  in  making 
nail.v.  At  Bromsgrove  Bumc  table-linen  ia  mode, 
and  tiuali  articles  of  iron,  such  as  needle*,  oails, 
aad  tenter-hookg.  Kidderminster  haa  attained  much 
epoboce  by  iti;  manufactures  of  carpeta  and  of  gOOde 
eenpoaed  of  ailk  aad  «ofated,'and  of  ailk  aad  aw> 
4kair.  At  Evesham  there  is  much  oil  and  oil-calic 
made  from  linseed.  The  prndiictinns  of  t(u-  ccarity 
are  easily  conveyed  to  London,  Liverpool,  Uriatol, 
or  Hull,  by  mland  navigation;  and,  from  this  MMe 
of  things,  its  commerce  ia  very  extenaive. 

The  salt  made  at  Droitwich  auppliea  neariy  aae> ) 
half  ef  £ogland  with  that  indispenaaWe  artichk  The 
datjr  ooUeelod  there  b^re  the  ahaienwatof  tfbe  tax 
eiBeaated  to  nore  tbm  L.1000  per  day.  The  water, 
drcm  whiiA  the  salt  is  made  by  evaporation,  is  more 
highly  Huturated  thao  any  other  ifi.it  h.is  been  disco- 
vered. Researeheii  in  the  bowels  of  the  earth  have 
shown  that  a  river  of  salt  water,  about  twenty-two 
inohc!)  in  depth,  runs  about  £50  feel  below  the  aar^ 
face.  Immediately  above  this  subterraneao  aMcea 
b  a  bed  of  gypsum  MO  Ae(  tbiok.  When  this  sira- 
tnm  Is  penetrated  by  the  borer,  the  spring  rises  to 
the  surface,  tnd  yields  a  never-ffinin^^  f  upjiiy  of  wa- 
ter, Ko  fully  saturated,  that  no  mam  anii  ctin  be  dis- 
solved in  it.  1  he  fpringt  at  Droitwich  hold  in  so- 
lution about  ooe-fourth  of  their  weight  in  salt  t  no 
•iher  ia  Eoghwd  holda  BMta  than  a  ninth.  The 
■obterraaaoaa  rivar  naia  orcr  a  bed  of  foekaah, 
whose  thicknwa  haa  not  yet  been  aaeertahied.  Be- 
sides the  springs  at  Droitwich,  other  mineral  gpriogs 
are  found  at  Malvern,  which  are  resorted  to  lor 
their  healing  properties,  as  well  as  for  tlit-  (  LirL'  air  of 
the  district.  Tiie  combinaliorts  of  ttie  wells  are  car- 
bonate of  soda,  carbonate  of  lime,  carbonate  of  OMi^ 
aesia,  carbonate  of  iron,  sulphate  of  ande,  aad  am* 
tiate  of  soda. 

Tbe  titles  derived  from  this  oounty  are,  Marquis  ^ 
of  Worcester;  Earl  of  Beauchaoup ;  Viscount  '^n'  nL^iwrina 
ley  ;ii  I  ^Vard ;  and  Uarons  Foley,  Lyttlcton,  andtioa- 
Norihwick.  Two  member*  are  returned  to  the  House 
of  Commons  by  the  county  ;  two  each  from  Worces- 
ter, Droitwich,  and  Evesham,  and  one  from  Bewd- 
ley. 

The  meat  considerable  places  and  iheir  populatioa 
are,  Worcester,  17,023;  Dudley,  18,211;  Kiddeiw 
minster,  1 5, "296  ;  Uroiiisgrove,  7^19:  Stoarilri|j|ge, 
5090;  Bewdley,  :j725  ;  Evesham,  3 KS 7. 

Amonj;  numorout  seats  of  noblemen  and  gentle- 
men in  this  county  tbe  most  distinguished  are,  Ma- 
dresfieldj  Lord  Beaucbamp ;  Hagley,  Lord  Lyttle> 
laas  Craoaie.  Court,  £iii  of  Covaatiy  ;  Mewrieh, 
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WURTEMBURG. 


PrngrMi  of 
this  bdtc 


WorcdMT-  Lord  Korthwick ;  Harllebary  CniUc,  Bishop  of  Wor- 
"^j"      cefter ;   Dailtrord,  Warren  Hasting* ;  Omberiley 
...  Court,  Marquia  of  Downshirc  ;  Hewell  Grange,  Earl 

bu~""   of  Plymouth  ;  Hanbury  Hall.  John  Phillips  ;  Over- 
•u-.^        bury,  Janoc^  Martin ;  Wintcrdync  House,  William 
Mowlay  ;  Weitwood  House,  Sir  Herbert  Packing- 
ton;  and  Whitcly  Court,  Lord  Foley. 

See   Nashe'»  Survfif  oj  M'orcaterthire. — Pllt'a 
Agricultural  Surrey. — Brewer's  IVorcetterihire. 

(w.  w.) 

WUaXEMBUIlG,  a  kingdom  in  the  interior  of 
Gcrn>aoy,  formed  within  the  few  last  yearj  out  of 
the  ancient  duchy  of  the  tame  name,  with  the  addi- 
tion of  several  emallcr  territories  progressively  com- 
bined with  it,  in  the  reigns  of  the  two  last  Sovereigns, 
by  an  accommodating  policy,  and  a  sedulous  regard 
to  their  own  interest  during  the  progreM  and  con- 
clusion of  the  Prench  Revolution.  By  an  armistice 
irade  with  Franco  in  1796,  all  the  territories  on  the 
leil  bank  of  the  Rhine  were  ceded  to  that  power  ; 
but  by  the  opportune  peace  of  Luneville  in  1801, 
•nd  a  separate  treaty  which  followed  as  a  consequence 
of  it,  Wurtemburg  was  raised  to  the  dignity  of  a 
grand  duchy,  and  obtained  several  districts  which 
bad  been  either  portions  of  small  independent  slates 
or  ecclesiastical  dominion;.  Among  these  were  the 
cities  of  Heilbron,  Gmxind.  Hull,  Hotliweil,  and  some 
others,  with  the  districts  around  them.  The  whole 
of  these  acquisitions  extended  over  €33  square  miles, 
and  contained  115.000  inhabitants.  The  former 
territory  on  the  left  of  the  Hhine  being  only  165 
C4)uare  miles,  with  50,000  inhabitants,  Wurtemburg 
was  considerably  augmented.  In  December  1805, 
in  consequence  of  the  part  taken  in  the  war  between 
France  and  Austria,  the  kingly  dignity  was  assumed, 
and  Uie  possession  of  several  other  port  ions  guaranteed 
by  the  fornicr  power.  These  acquisitions  compre- 
hended several  districts  on  the  Danube,  whose  inha- 
bitants were  estimated  to  be  158,000.  In  I806, 
when  tlie  Confederation  of  the  Rhine  was  formed, 
Wurtemburg  joined  it,  and  stipulated  to  contribute 
to  its  support  12,000  men  ;  in  consequence  of  which, 
other  considerable  additions  to  its  territory  were 
made.  Several  exchanges  of  dominion  took  place 
srith  Baden  and  Bavaria ;  but  rather  for  the  sake  of 
rendering  the  limits  more  distinct  than  to  increase 
possessions.  The  part  taken  by  Wurtemburg  in  tbo 
wars  declared  by  France  against  Prussia  in  1806, 
and  against  Austria  in  1809,  led  to  a  further  aug- 
mentation; and  by  Lliooiiing  the  precise  moment 
for  deserting  tlie  cause  of  Buonaparte  in  1813,  the 
King  was  enabled,  at  the  subsequent  Congress  of 
Vienna,  to  obtain  the  sanction  of  all  the  great  Euro- 
pean powers  to  the  title  be  had  assumed,  and  to  the 
territory  that  had  been  acquired.  The  kingdom  of 
Wurtemburg  was  thus  fixed  in  the  condition  dcscrib- 
ed  in  the  following  pages. 

The  whole  is  nearly  inclosed  between  Baden  and 
Bavaria,  the  former  bounding  it  on  the  western  and 
northern  sides,  and  the  latter  on  the  eastern  and 
southern  ;  except  that  on  one  part  of  its  southern 
frontier,  the  Lake  of  Constance  separates  it  from 
Switzerland.  It  is  of  an  irregular  form,  extending 
from  47°  33'  to  49"  35'  north  latitude.  On  a  very 
unall  portion  of  ita  northern  boundary,  it  comes  in 


contact  with  the  grand  duchy  of  Heste  Darm»tadt.  *-m1i 
Its  whole  extent  is  7573  square  miles,  or  4,S46,7:jO  l>«n» 
Englitih  titatute  acres.  ^  ■  ^^^^ 

The  ancient  divisions  of  the  duchy  of  WurteoK  DlTi»»of>» 
burg  were  various,  accoriitng  to  their  position  aod and  PopuU- 
feudal  claims ;  and  the  additional  territoiies,  that  had 
been  recently  acquired,  were  in  very  irregular  and 
unequal  allotments.  Of  late,  a  new  division  baa 
taken  place  into  circles,  which  are  again  subdivided 
in  (Jberamtt  or  Baillewicks ;  besides  these  circJ«a« 
the  capitsi,  the  city  of  Stuttgart,  forms  by  itself  a 
separate  division,  though  its  inhabitants  are  included 
in  the  population  returns  of  tlie  Nevkar  circle. 

The  circles,  their  extent  and  population,  are. 


Boundaries 
a.id  ExtcDt 


F.xtcDt  tn 
Suiuie 
Acres. 

Popula. 
tion. 

904,320 
1,31^,400 
1,804,480 
1,468,160 

."»84,599 
318,999 
360,951 
S60,84b 

Circle  of  the  Black  Forest,... 

895,360 

1.485,794 

This  population  is  found  in  130  cities  (having  or 
formerly  having  had  walls),  128  market  towns,  1115 
parishes,  558  hotnlcts,  2591  farms,  and  869  castles 
or  scats  of  the  nobility.  The  increase  of  popula- 
tion, calculated  by  the  excess  of  births  over  deatba, 
has  been  about  10,000  on  an  average  of  tcveral 
years. 

The  inhabitants  are  partly  of  Swahian,  and  partly  dmImi 
of  Franconian  origin,  and  retain  the  peculiar  pro- 
nunciation of  the  races  from  which  they  are  de- 
scended. W'lXh  these  are  also  some  settlements  of 
the  Waldcnscs.  The  Swabiaiis  make  use  of  manj 
'  words  very  different  from  the  other  German  people, 
and  adopt  many  variations  in  the  idioms  not  known 
ci&cwhere.  These  may  be  observed  to  alter  at 
every  ten  or  twelve  miles  in  travtUiiig  through  the 
country. 

The  prevailing  religion  in  Old  Wurtemburg  was  BcGgMB. 
the  Lutheran,  for  which  it  suffered  most  severely 
during  the  Thirty  Years'  War.  No  toleration  wat 
granted  to  any  other  sect  except  to  the  Waldcnses, 
and  they  were  confined  within  prescribed  limits, 
and  even  in  those  spots  were  under  some  strict  regu- 
lations, and  excluded  from  the  rights  of  citizenship. 
Since  1806,  the  three  religious  parties  have  enjoyed 
the  free  excrtisc  of  their  modes  of  worship,  and  a 
participation  in  all  civic  rights,  with  eligibility  to  all 
public  oOicea.  The  Lullierans  in  the  whole  king- 
dom are  950,000,  the  Catholics  about  430,000. 
There  are  many  scctares,  such  as  Separatists,  Bap- 
tists, Hernhutters,  and  others,  who  are  neither  favour- 
ed nor  persecuted  by  the  government.  Throngh 
the  whole  of  Protestant  Wurtemburg,  there  are  a 
great  number  of  persons  distinguished  by  the  appel- 
lation of  Pietists,  who  hold  their  private  meetings  for 
devotion,  but  do  not  in  other  respects  separate  from 
their  churches.  The  Lutheran  church  is  under  the 
direction  of  six  superintendents,  whose  dioceses  are 
divided  into  fif^y  deaconties,  and  tup{>Ued  with  81  & 
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jMStors.  The  CatlioTics  are  gorcrnod  by  a  Vicar 
General,  who  is  assisted  by  a  council  consisting  of 
clerical  and  lay  members,  the  priests  under  them  nrc 
about  640.  The  Lutheran  clergy  are  in  general 
batter  supported,  and  taken  from  a  somewhat  higher 
dm  «f  people,  then  in  amt  of  tbe  other  parts  of 
PtoteateM  Gemany.  The  Jewt  who  have  eetabUirb- 
cd  theitiselvcN  cl  u  fly  in  the  new  provinces  of  WiMV 
temburg  amount  to  about  8000  persons. 

Few  parts  of  Germany  have  exhibited  more  or  bet« 
ter  specimens  of  knowledge  and  talent  than  have 
been  produced  from  the  institactene  for  edacathm  in 
WnrteodNirg.  The  state  has,  for  its  population,  more 
WeMM  for  acquiring  learning.  The  classical  en* 
dowed  schools  are  fifM  -nve,  from  which  the  theolo- 
gical pupils  are  transferred  to  the  Uuiversity  of  Ta- 
bingcn,  where  they  are  maintained  from  the  funds 
of  the  insUtolion.  In  tfaeae  eatabUshnienta  tbe  pu* 
pils  are  not  confined  to 

bat  have  their  attention  directed  to  general  know- 
ledge. The  University  of  Tubingen  has  long  been 
eOBsidcred  one  ofthe  best  in  Germany.  There  i  n 
besides,  the  Gymnasium  at  Stuttgart,  and  seminaries 
for  the  Protestant  clergy  at  Maidbroun,  Schoenthal, 
Ulm,  Heilbron,  and  OcbMeagen,  and  for  Catholics 
at  Kothenborg,  Boidhiireil,  and  Ellwang.  Schools 
for  inatraeting  the  poorer  denes  of  the  people  are 
amply  provided  in  eveij  part  of  the  kingdom,  so 
that  the  knowled^  of  i«ed»g,  writing,  atni  arithme- 
tic, is  almost  univenal.  No  village  is  witboat  iu 
achool,  and  scaroeljr  •Mtilnt  toira  irilboiit  •  daari- 
cat  instructor. 

The  kingdoB  oiy  be  cemidewd  at  hBlf,  If  not 
BMontainous.  On  the  eastern  part  is  the  group  of 
the  Swabian  Alps,  and  on  the  western  the  Ulack 
Forest,  a  continuation  of  tin:  Sivj  ig  Alps.  Thehirli- 
est  points  of  these  two  groups  of  elevations  are  from 
fldOO  !•  8800  ftet.  The  eastern  are  not  to  lofty  as 
ihe  weeleni  nuwea  of  biUa»  bat  they  are  more  bleak, 
iwr,  and  UDbeeMij.  Tbere  ere  no  plains,  bat  eome 
extensive  and  beautiful  valleys,  highly  fruitful,  of 
which  that  ofthe  Neckar,  with  itsbrnnchesj  and  that 
ofthe  Danube  from  Tutlingcn  to  Ulm,  arc  the  most 
celebrated.  The  various  smalkr  valleys,  running  up 
between  the  hills,  and  terminating  on  the  bank*  ef 
tbe  eeverti  rivers,  preaeot  rich  end  beaatifiil  pro> 
epecli^  Tbe  woo^  ere  extemive,  and  eonudn  al» 
Most  every  kind  of  forest  tree;  but  the  absence  of 
bedge-tvirs  is  a  great  drawback  to  tbe  beauty  ofthe 
country  in  most  parts  of  the  kingdom.  The  scenery 
ia  much  indebted  to  the  rivers  and  the  several  tribu* 
Ury  streams,  which  ran  tb«ea|^  bD  the  valleys.  The 
Neeker  riaea  in  tbe  southern  extrenn^  of  Wurtein* 
bmp  mtit  *W>  tnany  windiji|s,  leavee  the  Mngdoni 
on  Its  northern  frontier,  in  its  course  to  join  the 
Rhine.  It  collects  the  waters  of  the  Kocker,  the 
Jaxi,  ti  e  Rcms,  the  Ens,  the  Erms,  and  the  Zaber. 
The  Danube  rm-s  in  this  kingdom,  from  the  moun- 
Uins  of  the  Black  Forest,  and  leaves  it  at  Ulm,  on 
tbe  Aeaticfe  of  fiavaria.  It  ie  iamtaed  tbe  ee- 
eenletioemefihellleraadlbeBtaDts.  'FheTku- 
bar,  Ip  the  north.  Is  one  of  those  streams  which  con- 
tribute to  the  waters  of  the  Main.  The  Schusscn  and 
f!ie  Ar^-tn  :ne  two  small  rivers  that  empty  them- 
aelvea  into  the  Lake  of  Constaooe.  Tbat  Jake  bor- 
deia«aiDaapKtorth«kkigdWB.  Hi*  Fedev  Lakt^ 


about  three  miles  in  len^h  and  breadth,  and  tho^r  of  Wiuttoi* 

Laufcn  and  Pfaffen,  whjch  are  smaller,  lie  within  its  JJ*"*!^ 
boundaries,  '  ■"^•v"^*' 

'i'he  land  of  Wurtetnburg  has  been  recently  thus  Afcrimtture, 
classed:  meadows  640,000^  arable  1,6301000*  woods'^'' 
MidfbNMtUSO,OOObaad*faiqrards  61,000  acres;  ihe*''^""'*- 
leondnder  it  eltlier  waate  or  occupied  by  the  lakes, 
rivers,  citic."!,  and  to\riis.  In  no  part  of  Germany  ia 
so  much  attention  directed  to  agriculture  as  in  thia 
kingdom,  end  in  no  part  of  it  are  the  practices  so  ge4 
aerally  good.  The  cultivation  of  green  crope  ia  Buob 
dilbied ;  tumne,  but  more  especially  roaned  WUTmI, 
IK  grown  to  eleer  the  bmd  n-ou  weeda,  andte  a  great 
extent  have  snperaeded  tbe  former  node  of  fbUowing. 
Polatues  arc  very  extensively  cultivated,  and  not  only 
form  the  chief  Ibod  of  the  working  classes,  but  ate 
used  for  the  purpose  of  making  brandy,  as  well  aa 
feeding  cattle.  The  rape  and  poppy  planu  are 
grown  for  making  oil ;  and  thM  wVteh  is  expreeaed 
from  the  latter  is  found  to  be  equal,  if  not  superior, 
fbr  the  use  of  the  table,  to  the  oil  of  olives.  Hemp 
and  flax  arc  raised  in  abundance,  the  former  chiefly 
in  the  middle  provinces,  and  the  latter  most  exten- 
sively in  the  district  of  the  Black  Forest.  The  har> 
vesta  of  com  are  tolerably  productive  of  wheat,  rye, 
oata,  and,  in  some  of  the  warmer  districts,  of  maiae. 
Tbe  attpplj  of  grain  is  estimated  for  the  triioie  king^ 
dom  at  aboat  23,000,000  bushels,'  from  which,  as  po- 
tatoes are  extensively  usu!  i  ir  food,  $ome  is  every 
year  sent  to  supply  the  wan  ts  of  tiie  neighbouring 
states.  Tho  woods  afford  more  fuel  and  building 
materiala  than  is  demanded  for  dostettic 
Hod,  and  the  aorpius,  by  eaeaos  of  die  s^ven^  b 
veyed  to  the  countries  lower  down  the  several 
streams,  'l  lie  vineyards  produce  abundance  of  wine, 
and,  thougli  generally  not  of  a  [i.io.l  a\idU\\  ,  and 
much  of  it  very  bad,  its  culture  is  foun<i  very  bene- 
leial'.   The  best  wines  usairily  wsptdwded  in  the 

Eeneiat  daia  of  Neckar  wine  an  those  made  on  ibe 
ilh  neer  the  eld  eeitle  oTWartemburg,  at  Ubibaeb, 
rehlbach.  Upper  nnt!T  owcrTurkhtira,  Lichtcnbeig, 
Rosswag,  Maulbri  L.n,  and  Taubcrthal.  I'hc  mo*t 
productive  vine}'a:-i:l-- ;>rr  :lii::-e  cjn  the  westerti  bor- 
ders of  the  eaatcrn  Alp«,  where  a  biaule  acre  has 
been  kaemi  to  yield  more  than  9000  gtulona ;  but  it 
nore  rewwnblee  vto«^  than  wine.  It  ia  ganetaUj 
remarlted  that  die  Neckar  winea  have  mod)  deteiiok 
rated  of  late  years ;  which  is  attributed  to  negligence 
in  the  choice  of  llio  mo^t  proper  plants,  auil  to  atten- 
tion being  principally  paid  to  -such  as  yield  mncb, 
rather  than  to  such  as  yield  tbe  best  wine.  Tbe 
wine  made  in  the  year  1811,  as  waa  the  case  on  thn 
banha  of  the  Rhiae^  and  in  most  paru  of  Ciiimnj» 
was  tit  aa  amMoally  good  quality;  and  aueh  ef 

ft  as  now  remain «  sells  fi->r  "00  ftorint  the  emir, 

whilst  tiic  u!   Ia!cr   vrar.s  jirc   not  is  urllj  int.nu 

than    130   florins.     The   xsliree    value    e.l"  li.e  v.,i;lS 

made  in  the  kingdom  on  aa  average  is  LaW,000 
Steriiog. 

Tbaoattk}  in  Wortembntg  liawbeenoarefully  at-Gaals. 
ten  Jed  to,  and  the  oowa  tiaeiuiidii  aie  ef  n  very  good 
dc&cription  ;  which  is  attfibUnd  to  tbe  care  in  im. 
proviiig  tite  breed,  and  to  their  being  generally  stall* 
iM,  or  soiled  with  ^een  food.  'Hie  buttar  is  excelo 
lent,  and  in  amf  diatrieu  good  cbeesc  is  made;  bot 
Ihe  bMt  lev  WM»uMtjtiui,w¥ib  due  pains,  it  might 
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Wartcn-  be.  The  sheep  have  been  much  improved  by  cod- 
ttaot  crossing*  between  the  olil  races  of  the  couotry 
V  '■  'mod  iboM  of  the  Rousillon  aod  Merino  breedt,  ftod 
noir  die  gr«it«r  p«rt  of  the  flockf  ara  of  lb*  In^ 
woollcd  kind.  The  breed  of  bonet  mw  mt  one  tiiao 
much  improved  by  the  introduction  of  Holstein  ond 
English  siailions ;  of  la(e  years  they  have  been  reWK 
grading,  but  the  government  baa  now  been  induood 
to  uke  steps,  by  wtrodveipg  atods  of  tbe  beat  bone** 
te  improf iog  tMm  afiiii*  Tha  aoaibor  of  oMilo,ia 
dM  jmr  im  was  thoa  aniuDaraiad  t  bonaa  80370^ 
cows  599,490,  sheep  489,940^  Mrioa  I1MQ0!»  gOOta 
16,620,  asiCB  1008. 

ffWiaisii  The  fisiicricN  are  very  productive  both  in  the  Ukes 
aod  the  river*.  The  Lake  of  Constance,  especially, 
dibrds  abundance  of  salmon-trout,  perci),  carp,  and 
barbel ;  the  other  lake*  and  the  riven  yield  treu^ 
•eb,  barbel,  pikc«  aod  aevafal  other  kmda  of  tahi 
and  in  the  Feder  Lake,  the  ahad  is  fouad  of  a  fety 

large  size. 

IttNldSi  The  only  mines  tiiat  are  cxttii-iMly  worked  are 
those  of  iron,  at  Neuhauien,  Fiuom,  Neuenberg, 
Aalao,  and  Waaaeralfingen.  The  ore  from  these  minea 
ia  prepared  both  bjr  aaeltiaB  aod  the  haoMMirt  umI 
•apply  the  mamtfteturenoTFrediekMhal,  ChrlNopbt* 

thftl,  Lii(l«ig«thal  Harras,  an  J  I  Icitlcniieim,  wilh 
minerals  for  their  cutlery  and  ironmongery.  There 
are  saline  springs  at  Hall,  Sultz,  Oli'cnau,  and  W'eis- 
bach,  frooi  whence  ia  annually  made  about  8000  tooa 
of  culinary  aalt ;  and  a  new  spring,  lately  opaaed  al 
Kochendorf,  promisee  to  aibrd  a  more  copioua  itip* 
ply,  so  MS  to  tlispenae  with  the  quantity  of  that  com- 
modity now  purclmsed  from  the  kingdom  of  Bavaria. 
t*»mhr-  The  chief  manufactory  of  Wurtemburg  is  that  of 
linen.  The  inhabitants  of  the  eastern  Alps  and  of 
.  the  Black  Foreil  ar*  employed  io  tbia  braocb  of  in* 
dntiy.  In  thoaediatikt8,BlBaet  every  feaaleiioo> 
COpiedt  in  the  winter,  in  spinning ;  and  every  peasant 
b  a  weaver.  Both  fine  and  coarse  linen  is  produced, 
and  also  diaper  and  ^.■^il-clotll.  In  Miinsengcn,  there 
is  a  manufactory  for  damask  table  linen,  which  pro- 
duces most  excellent  goods.  In  some  parts  of  the 
kiogdoB«  the  fimalea  find  amploynent  in  making  a 
eaane  Und  of  bono  kwo.  Too  ehith  manufactorea 
are  inconsiderable,  and  seem  to  be  far  from  flburish- 
ing ;  and  much  of  the  wool  clipped  within  the  king- 
dom is  either  exporteil  in  the  raw  state,  or,  after  be- 
ing spun,  to  the  neighbouring  countries.  Cotton 
apmoing  and  weaving  have  been  introduced  at  6<>ve- 
nl  fiaaa,  but  tboM  establisbmenu  are  in  a  lai^iiah* 
big  atale.  Laather,  glass,  paper,  muff,  beer,  Jiaid- 
ware,  cutlery,  with  nil,  pitch,  tar,  and  potash,  are  all 
made  in  diSereni  |Kirt.s  uf  the  kingdom.  The  brew- 
eries, and  e>pecially  ilie  di.'^iillcri<.s,  iirr  ruimerou*. 
Io  the  large  village  of  Mossingen  are  no  le»s  than 
180  BtQIa  for  making  brandy  and  whisky.  'i  hi;>  in 
Iba  conatiy  for  nukiog  womlen  okcka,  and  iboaa 
vorin  prodoeed  in  Wortembarir,  or  firon  nativea  of 

it;  who  have  transferred  thuir  l;»b  ur  to  otiier  coun- 
trie)),  are  to  be  seen  in  aiinost  every  part  of  Europe. 
Otmmmet-  '-1'''^'  chief  comnierce  of  Wurteraburg  cor.'^isi^  in 
the  exchange  of  its  commodities  with  the  adjointng 
state*.  It  talk  to  them  18,000  oxen,  12,000  cowt, 
7SfiOO  abeep  aod  lambs,  and  550,000  lbs.  of  wool 
Mt*  than  it  boya.  ■  The  uaiial  export  of  ooin  be* 


yond  the  import  is  80,000  quarters.  The  other  sales  WorM 
consist  of  linens,  leather,  snuff,  pitch,  tar,  potash,  oil, 
and  wood,  and  woodca  toys  of  various  descrlptioDs.  ''"^ 
The  inports  are  silk*  cotton  wool.  Bast  aod  Weak 
India  produetiotis,  flax,  hemp,  hides,  and  salt.  Th* 
balance  of  payments  is  usually  in  favour  of  Wnrteai- 
horg. 

The  government  of  Wurtemburg  is  at  present  aDGoHaaai 
heceditary  liinited  monarchy.   The  King  b  tb«  aal« 
aavereign,  and  acts  witlieut  oontrol,  hy  we  OMHhiwa, 
b  every  exeootive  departnMot.  Ho  appointa  to  all 

offices,  makes  war  and  peace,  romrosnds  the  forces, 
distributes  rewards,  confers  dignities  and  honours, 
cxecuiei!  justice,  and  di^pentet  pardons.    Under  tbo 
ancient  Dukes,  M  iilun  the  original  territories  of  W'ar« 
temburg,  there  i  x.^u  J  a  feiidal  constitution.  Tho 
Sutes,  consisting  of  fourteen  pnlaiss  and  rcventy- 
ooe  deputies  fien  Iba  cities,  exeraisBd  oomm:  lcgi.sla- 
tive  authority  ;  but  on  the  auuroption  nf  the  kingly 
dignity,  and  the  addition  of  ihe  ncquirid  provinces 
in  180ti,  till  [iioimri  h  os!>unnjti  imiinuted  power;  un- 
til the  termination  of  the  w«r,  and  tlie  eod  of  the 
Congress  of  Vienna,  when  a  new  coaititllon  was 
pramiifated.  Two  legislative  ehewbaia  iaaiw 
tntad.  The  upper  was  composed  of  At  aadiMiMd 
princes,  the  high  nobility,  and  tl  i  prelataaofihe  Pro- 
testant and  Catholic  churctivs ;  the  lower  eonabted  of 
the  deputies  from  the  cities  ol  Stuttgart,  Tubingen, 
Ludwigsburg,  Ellwang,  Ulm,  lieilbron,  and  Rent* 
liatgen,  from  the  learned  institutions,  and  from  ibe 
aevera)  baillewicfcs.   The  privileges  of  the  nobles 
were  thought  by  themselves  to  be  invaded,  aod  they 
did  net  concur  in  thii>  con^'titution.    Difficulties  arose 
iu  reducing  to  practice  the  project,  and  how  iar  it 
bay  be  realised,  or  how  it  may  ever  work,  ia  at  pi» 
aent  a  doubtful  matter.   In  tlie  opinion  of  some,  too 
■ineb  regard  has  been  had  lo  anciant  ri^ta  and  can* 
tons,  whilst  others  think  that  such  rights  and  cus- 
toms have  not  been  sufficiently  re»pected.    The  no- 
bility are  dissatisfied  with  the  constitution,  though 
it  secures  to  them  some  exclusive  privileges,  and  ex- 
empts them  from  some  descriptions  of  taxation^  aod 
front  military  conscriptiona.  The  oilinBs  snd  tba 
peasanta  haws  equal  rights,  and  the  feadal  slavery 
of  the  latter,  cilled  Leibeigenthafi ,  is  universally 
abolished.    All  have  equal  pretenMons  to  public  em-  1 
ployments,  and  all  the  Chri^llulJ  $ccts  enjoy  the  sama  I 
rights.   I'he  feudal  tenures  are  dcstre/ed,  and  tiie  ' 
estates  formerly  subjed  to  tbeoB  are  cMwiiad  ima 
CreeboM  properties. 

The  adnunistration  h  OMcated  by  six  minbtws,  t^mm 
whose  departments  are  iboa  denominated, — Justice,  tias. 
Foreign  .Mfiiirs,  Domestic  Aflairs,  War,  Finance, 
and  Police.  Each  of  tluiic  ministers  are  at  the  head 
of  the  several  Boards  which  regulate  their  branch  of 
the  executive  government.  The  law  is  foanded  up> 
on  tlio  anciant  finidal  principies  which  prevailed  in 
Wurtenbvrg  at  the  earNest  period,  hot  n  some  io- 
stances  tempi  red  hy  the  addition  or  intermixture  of 
the  Honiun  cnii  law.  The  administration  of  justice  io 
smaller  matters,  not  exceeding  five  poiieda,  is  ex^ 
cuted  by  provincial  fudges.  There  are  Jbnrsoperiar 
oourts  for  the  four  areles;  and  a  soprsao  liibaaai  of 
appeal  and  revision  is  established  at  Stuttgart. 

The  national  inopae,  derived  partly  ficun  .tho  do* 
11 
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main^  of  the  Irimj,  anJ  from  direct  and  indirect  tax* 
ttUoi),  atuiiuiii*  to  about  1 1 ,000,000  gulden  annual^ 
_  J^,     Jy.    Tlie  taxes  of  late  yeans  have  been  leoenedj  and 
VarUiM.  ^i^g  whole  administration  of  ttia  finaacei  BilHill  Hill' 
piitied  and  improved.    The  amount  of  thaaational 
debt,  in  1817,  waa  30,000,000  gMm,  «r  tbwa 
L.  S,000,000  Sterling,  at  which  pertod  •  lillkllig  fend 
was  establiilicd,  calculated  to  iujuidate  the  whole  in 
forty-five  years  by  the  application  of  tlie  gurplui  rc- 
vutiui-,     I  tie  whole  expenditure,  as  appears  iiy  [hi> 
accountt  of  ]817>       »oioewhat  under  10,000,000 
ulden.    or  this,  1,000,000  wa«  appropriated  by  the 
Ar  id*  dvU  lirt,  and  6m>,000  for  the  othw 
of      roy»\  Anity.   Tb«  Stite  paper,  • 
apeciei  of  certificate  soniewhnt  resembling  our  Ex« 
cncquer  bills,  is  nearly  equal  to  metallic  money. 
•fiQl^  'iiiL!  urit]\  is  recruited  by  an  annual  ballot,  to 

which  almott  all  arc  subject  on  attaioiog  their  twen- 
Igr-fint  yattr;  bat  fkwftwUdi  tbow  at*  aaanpt  who 
pay  «  certain  sua  iatti  Cha  riaaanry,  or  wba^  oo  bo- 
rag  drawn,  provida  a  aiibatttul*.  Tba  tam  of  aa^ 
vice  is  six  years.  The  army  consista  of  IZfSSi  in- 
fantry, 361*  cavalry,  and  '2i5'2  artillery,  inclndiug 
otiicuni,  tlie  itaff,  artificers,  and  the  invalids.  Beitides 
the  regular  arm^,  there  ii  a  corps  of  gens  d'arme* 
under  tba  divaCUon  of  the  police. 
akdCUm>  Tba  aMM  oaoridarabla  oiliaa  aad  their  pi^ulatiao 
oaathoAAowbwi  Sw^gait,  80^000,  f 
laiyi  Claa,  ll,M7i  RaiilllBgaii,  MSI; 
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6S85:  Tubingen,  65540 ;  Hall,  *^??5fi;  Es^Ungen,  Wnnew- 
5691 ;  Gmund,  557 ;  Liulwigaburg,  itt^ii  ;  itotben* 
bur^',  5U7;  Uiberaeh,  4401t  Giippai^n,  ^t^^i  Xm^Mm. 
lurkbtim,  43 u.  ^  , 

A  new  system  of  weights  and  ir.cnsurc.>i  was  intro- 
diioadin  1«}7*  which  iagaDaralljr  adopted  now  thrambsadM». 
tbo  whole  kIngdoBi.  It  ia  fiNindcd  an  the  aid  daB»><am- 
roinations,  but  adjusted  to  decimal  divii-ioas.  The 
atund  or  hour  ijt  1300  roods,  or  l.'i.OOO  feet.  Two 
stunden  make  a  mile,  equal  to  the  1  [!i  |  >irt  of  a  de- 
gree of  latitude.  Tbe  rood  ia  10  feet  lUO  inches,  or 
1000  lines.  The  foot  of  Wnrlombu^  is  equal  t« 
187  Pkriataa  lioah  Sqaato  waaauw  is  reckoned  in 
Jaacbertan  (day's  worit,  or  nsaa'a  mowing),  whieh  ia 

1{  morprrr  or  3*^1  frnnrr  roodf,  each  rood  being 
loo  square  iciii.  i  or  uicuiturin^  corn  the  scheffel  is 
used.  The  sclieSel  is  H  simri,  the  simri  4  tierlings, 
tbe  tierling  4  achtel,  the  achtel  4  ecklein;  the  siiari 
contains  cubic  inches.  Liquid  measure  is  Ab  ■ 
eiaier,  making  igjaj,  IfiOaMaa.  or  6*0  saboppaa 
Th«  maas  b  78  cobie  incliafc  Tbo  wa%hla  an  of 
trvi)  !i!tv,!s,  nnc  ;!ccording  to  the  practice  of  Nurcn- 
burg,  iliu  uiucr  ih&i  of  Cologne.  The  pound  of 
Nurenburg  is  equal  to  32  lotbs  of  Cologne. 

tiee  NemHe  Kmnde  von  den  Koni^rekhe  Wurtem- 
burgt  von  J.  D.  G.  Memmtnger,  1 820 ;  Erdebti- 
tkrtihimgf  vao  Oaapari ;  Uaudmtd  CtHmabiA  ' 
^^^^  ^fc^i^^^ 
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YOKKSHIRE,  an  English  county  of  more  than 
double  tl>e  extent  of  any  other  of  the  divisions  of  the 
mtitfed  kingdom  that  arc  so  dcnominalad.  It  is  not 
mare  ditttngufshed  by  its  extent  than  by  the  nume- 
rous and  extensive  source!  of  national  wt  alth  which, 
with  the  various  branches  of  eoiuinercc  and  maou- 
fariurcs  conducted  by  its  inhabitants,  centribttta  to 
the  general  prosperity  of  the  empire. 
Rit«Qiand  Yorkshire  is  in  its  greatest  length  from  narth  to 
aoMBdadca,  «mitb  about  86,  and  iu  extreme  breadth  fron  oatt 
to  west  about  95  mOe*.  Ito  surface  it  ealeolated  to 
be  .?fH>0  square  miles,  or  3,^14,100  statute  acres. 
According  to  the  returns  under  the  late  Property- 
tax,  tlic  average  rent  of  the  land,  including 
the  tithes,  was  168.  lOd.  prr  acre.  This  county  is 
bounded  on  the  east  by  the  Gennati  Oceun  ;  on  the 
north  by  tbo  comitiea  of  Dnrfaam  and  Westmore- 
land ;  on  tba  west  by  the  latter  county  and  Lanca- 
shire ;  and  on  the  south  by  Cheshire,  Derbyshire, 
Nottinghamshire,  and  Lincolnshire.  The  river  Tees 
on  the  north,  and  the  Ilumbcr  on  the  south,  are 
boundaries  marked  by  the  hand  of  nature,  and  so,  in 
some  degree,  arc  the  ranges  of  hills  on  the  western 
•idesj  but  these  last  are  indefinite,  and,  like  most 
other  divistona  of  countries,  those  ijf  Yorkshire  are 
mn^rlv  inin^Hnary  lines,  whose  potitlon  u  diiaijai* 
^  I  1  t  i  l  l  d  by  local  tradition. 

^imA  Oivi-     1  11    county  is  divided  into  three  portions  called 
*''*^       Ridings,  denominated  from  their  position  Eaat, 
•  VOb.  Vf.  MW  tl. 


North,  and  West.  The  southern  part  of  tbe  county 
IS  comprehended  within  the  limits  of  the  East  RiO' 
ing.  bach  of  these  hidings  is  again  divided  into 
vcapenlakes  (a  name,  in  the  northern  equivalent  to 
that  of  hundred  in  the  ^rijtl.Lrn  counties),  and 
into  a  city  and  several  towns,  with  their  cpntiguous 
liberties  or  dependencies,  as  wilt  bo  nollcwd  in  the 
account  of  the  separate  Uiding«. 

In  elections  (or  the  county  the  freeholders  of  Members  oT 
the  Bldii^  vote  Indiacrimhiatehr.  Uitharte  tbaygf  ' 
have  retomad  two  membeva  only,  not  (Vom  thia  daa^,""'^ 
In  consequence  of  the  dlhrrancnisement  of  the  bo- 
rough of  Grarapound  lu  Cornwall,  ati«l  the  irantfer 
of  the  choice  of  the  two  members  that  were  reiuro- 
ed  bjr  it  to  Yorkshire,  the  county  will  return  four 
mambeta  to  the  House  of  Commons.   Theaa^  wMi 
two  each  from  the  city  of  York,  and  the  boroughs  of 
Aldborough,  Beverley,  Boroughbridge,  Hedoo,  Hull, 
Knaresborough,  Malton,  Northallerton,  Pontcfract, 
Richmond,  Ripon,  Scarborough,  and  Thirsk,  make 
thirty-two  members  from  Yorkshire.    The  titles  of 
Peera  derived  from  this  county  are— Dukes,  York» 
Riebmond,  and  Leeds ;  Earls,  Ooncaslar  (Dnko 
of  Buccleuch  in  Scotland),  Scarboroogb^  Pomfret, 
Beverley,  Craven,  Mulprave,  and  Harewood ;  and 
flarrns  Ti;nki',  I'ohoM,  Kibhlcsdalc,  and  Pmdhoe. 

The  wlioie  population  of  Yorkshire,  according  to Pofulstiaa. 
the  census  nl  isai,  consisted  of  1,17:5,187  persons, 
Of  whom  »iO,*B6  ware  malasj  and  £98,781  fematai. 
Sir 
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The  number  of  JimMm  were  2*o,f)CKi ;  of  whom 
6S,8S0  were  cbieij  mpleuvd  in  riouluira,  1  S7,01 1 
in  tnde^  nmafa^ure*,  or  iMUidtenifk,  and  89,910 

were  notcomprisul  in  eitluT  of  tho  prcccdinj;  classes. 
The  West  Riding  cxoci:<ls  in  ])0])ulalion  boih  tlie 
Others  togfclluT,  BetwL-un  llie  year?  1 8  1 1  and  IH'il, 
the  increase  in  the  population  in  the  East  llidiog 
WM  \'^oeroem.,  in  the  North  Riding  SO  pettnd-^ 
•ad  in  toe  Wat  RidiDy  M  per  cent,  ^ 
Bi««n  Md      The  wealth  and  fertility  of  YorlEflhhv  it  nadi  pro- 

tnotcd  bv  the  rivers  that  in  varioiiii  (lirccti  ins  pass 
thraugti  U;  and  by  tlie  stveriil  nuvii^Mble  canal«, 
which  either  unite  the  dilVcrent  brntu  lii-.H  of  those  ri- 
vers, or  draw  from  Uu  ni  a  supply  ol  water  for  their 
immediate  use.  Tlie  1  t  en  furmi  a  boamlaiy  to 
Yorkwhire  on  llw  side  of  l>uriiaai ;  but  a  vary  aaaaU 
portion  ofile  waten  U  eollocted  ftmn  the  fbrmer 
county.  In  the  We^t  Ridinj.',  the  rivers  Rihh!e  and 
Wenniog  run  to  the  Irwli  Sva  ;  they  ure  inconsider- 
able Ktreaini  till  they  enter  I.anc  i  hire.  All  the 
Others  tlial  have  their  sources  in  Yoricshire  emptjr 
tbeniMlves  into  the  (Jcrman  Ocean,  in  a  upit«irivar» 
then  denominated  the  OoMr  through  tb«  greKt 
ary,  the  Humber.  The  Oiue  n  coRipowd  of  tlie 
two  stnnll  rivers,  the  Swale  and  the  I're,  which  unite 
below  liorougltbridge,  and  soon  &Hvt  receiving  the 
waters  of  the  Nidil,  passes  by  the  city  of  Yoric,  to 
which  plaee  it  ia  navigable.  It  soon  aUcr  iaincreai* 
ed  by  the  reception  or  the  WharTe  on  iia  right  bank, 
and  or  tho  Dcrwcnt  on  ita  left.  It  then  receitea  the 
river  Aine,  who^e  waters  near  Soaith  have  been  in- 
creased by  those  of  the  Calder,  and  its  numerous 
tributary  rivulets;  and  soon  after,  on  the  same  bank, 
the  river  Don,  vrhcn  its  breadth  is  nearly  equal  to 
that  ol'  the  Thamea.  The  moat  impartant  canal  i« 
the  Lccda  and  Liverpool,  wfaidi  comtccta  together, 
by  internal  rnvigation,  the  two  important  ports  of 
Hull  and  Liverpool ;  and  affords  to  the  manufac- 
turers facilities  of  exporting  tiicir  productions  From 
either  of  tliose  places,  as  may  be  most  suitable  for 
the  various  markets  to  which  tlicy  are  destined. 
There  ara  several  shorter  canals  which  connect  the 
toimi  «Mt  the  navigaUa  liven,  or  convej  from  dw 
awl  iniMa  thnr  inportaiit  fwvdaee. 
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The  North  Riding  of  Yorkshire  is  divided  into  ten 
wapentakes,  two  liberties,  and  the  towns  of  Richmond, 
SMlborougfa,  and  Whitby.  The  population,  in 
amoaated  lo  1M,M1 ;  of  whom  90*118  were  asaka, 
and  911,928  loDales:  the  whole  nauber  vf ftmUia 
were  38,731 :  of  whom  16,737  were  chiefly  en  j  !<  3  - 
ed  in  agriculture,  11,570  in  trade  or  manufaciuics, 
and  10,421- were  included  in  neither  of  those  classes. 
The  largest  places,  and  their  popuiatton,  are  the  foi- 
Jearfllf  t  Whitby,  12,331 ;  Sca-boroueh,  8533 ;  North- 
•Uafftna,  449i :  MaltM^  4005;  nckaring^  SU5i 
Ridmond,  S546,  and  Tbirsfc,  Tfaa  extent  of 

the  Riding  has  been  estimated  by  Mr  Tuke  lo  be 
S04A  square  miles,  or  1,311,1^7  ncroi^,  of  which 
442,563  are  uncultivated;  tlie  remainder  comprises 
the  inclosed  lands,  open  heids,  woods,  aad  roada. 
It  is  believed,  that  of  the  part  reiumnd  as  ttDCuIlL 
nted,  more  than  one  half  might  be  oonvaited  into 
arable  or  pasture  land. 

The  t.imt  (in  the  hva  >I;orc  Is  generally  lofly,  and 
the         precipitous,  varying  in  lie%ht  from  one 


hundred  and  fifty  to  nine  bmdMd  feet.     Witlua  Y 
this  mrrow  s«a  boundary  is  a  tract  called  tbo  £Mt» 
em  Moorlands,  about  thirty  milea  from  east  to  weat, 

and  fifteen  from  north  to  »outh.  Ii  is  apparentiv  s 
barren  country,  penetrated  with  »oine  beauii(»il  and 
fertile  v.ilties,  which  are,  indeed,  narrow,  but  the 
hills  that  rise  on  both  sides  of  theoi  are  cultivatod 
nearly  to  the  top.  RoaeburyTopping,  a  mountaiii^ 
wboaa  aummit  ia  14»0  taat  above  tbelevd  of  the  aea, 
overlooka  the  bawitilUl  vale  of  Cleveland,  and  the 
other  parts  of  the  wt^lern  division  of  this  riding, 
C-'pceiaUy  the  rich  and  picture'qoe  districts  in  the 
■>  1^  1  11  ty  ot'  Hor»uf,'hbridgc  und  KichmoDd.  The 
western  iuo<ulai)di>  are  superior  in  fertility  to  the 
eattcrn.  Some  of  the  dal«s  in  this  district  are  cele> 
bratad  for  their  baan^  and  Csitili^,  particularly 
Wenaley  Dale^  Swal*  Dale,  and  aoasa  of  the  smaller 
sheltered  spots. 

The  cultivation  varia  so  much,  that  it  is  difficult '^^''^ 
lo  ]j;ive  even  an  outline  of  the  different  practices. 
The  greater  portion  of  the  land  ia  in  paatinv.  In 
GI«vataMlMid  Rye  Dale  the  beat  whaMa  are  gvwwn ; 
tbe  airarage  pcoduce  ia  aaaaawbat  more  than  twenty- 
three  bdahels  to  an  acre.  Barley  is  not  much  grown, 
nor  rye,  except  on  poor  and  sandy  soils.  Oau  are 
C3iteui>ively  culiivateii,  and  great  ciops  are  produced 
in  Kyc  Dale,  and  some  other  of  the  vales ;  they  an 
cbtedy  consumed  in  tbe  ouwufacturing  diatrieti^ 
wbare  tb^  form  the  fiMd  of  tbe  greater  part  of  tbe 
Jiboarert.  In  many  parte  of  this  riding, 
0t  wheat  and  rye  is  sown;  this  com  is  cocnmoiiiy 
fcnoivn  1  .  the  name  of  meslin,  and  is  m  ule  into 
finiir,  irom  whmh  the  bread  ofalaost  the  whole  dia< 
trice  is  composed.  The  breeding  and  ^eniog  ont- 
tlc,  and  tbe  operatiooa  of  the  dairy,  arc  of  mon  im* 
portaoca  to  thia  ikRng  diao  the  growth  of  torn. 
The  cowa  are  generally  of  ihe  short  horned  kind, 
and  they  are  of  amall  siae,  hut  clean  made,  and  fine 
in  the  bone.  The  average  weight  of  ilie  oxen,  when 
fat,  is  nboyt  forty  stone.  Tl)e  sheep  are  still  mostly 
of  tlie  old  Urge  coarce-boned  race,  but  improvementa 
are  proceeding  by  tbe  gradoai  mixtwa  of  (be  Diaik- 
lev  and  Northumberland  breeds.  Tbe  fine  wool 
di^ed  in  this  district  is  mostly  consnmeJ  in  the 
domestic  manufactures  of  hosiery,  in  the  knit- 
ting of  whidi  tbe  fbmahi  am  veij  ganorally  ooca> 

pie<l. 

The  whole  of  Yorkshire  has  been  long  celebrated 
for  tu  attention  to  the  breeds  of  boraas,  but  the  chief 
aeat  fbr  rearing  them  is  in  the  Nortb  Kidiog.  Tho 

horses  of  Cleveland,  bein^'  t sn  made,  Stroni;,  and 
active,  are  well  calculated  lor  draft;  those  of  tiia 
vale  of  York,  by  the  introduction  of  the  racing  blood, 
are  filter  for  the  saddl^  The  vales  of  the  eaatcrn 
moorlanda  rear  oiaay  boiaaa  of  •  amaliar  bat  vMAri 
breed. 

The  mineral  prodactiona  of  this  division  of  York-  ^ 

shire  are  v.w.  <,'.'  ^  rtat  ncconnl.  To  the  wl  .-,  ..  f 
Richmond  sotui.:  li^tJ  luiuusarc  udvantageoasiy  work- 
ed. Iron  and  copper  have  been  formerly  raised;  tbe 
former  metal  is  still  produced  near  Whitby  »**^ 
Scarborough,  but  the  mines  of  Ibe  latter  are  ahan- 
dooed.  Coal  is  found  in  various  parte  of  the  riding, 
but  the  quantity  is  email  aiMl  the  quality  bad  ;  and 
hence  the  chief  supply  of  fuel  is  obtained  from  Dur- 
ham. The  most  valuable  mineral  production  ia  alam. 
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Tvlnli&fc  which  m  ccdkctecl  and  praparad  in  luge  qnmtikiM 
'at  diftrent  worfai  on  the  mrtben  must  «f  III* 

riding. 

The  manufflcturing  industry  of  the  dirtnct  is  pro* 
ductire  of  »oine  very  f:<iod  liner?,  of  rntlicr  n  corirse 
quality,  of  aome  knit  hosiery,  and  of  glovt  s,  macic  in 
and  around  York.  The  building  of  ships  i*  an  cx- 
lennve  branch  of  indoitiy,  and  w  carried  on  upon  a 
lai;ge  tcale  at  Whhbj,  and  in  a  smaller  degree  at 
other  places.  On  ttic  ^nme  part  oC  the  const,  the 
herring  fishrry  ;;lv(  s  cinj^loyment  t*  tome  Ihoonndt 
of  ihf  iiibahitant-.  Thf-  town  of  Scarborough  i*  nouch 
frequenleil  m  liic  simniKr  months  for  tlie  sake  of  sea- 
bathing, as  w  til  as  Tor  sdtr.e  mineral  springs  wliit  li  li^ve 
been  discovered  in  the  neighbourhood.  Uedcar,  a 
•mall  town  in  the  north>eatt  comer  of  the  county, 
has  ktely  become  •  pimoe  for  ■aa.bathing,  and  has 
eonitdcrably  increaaed  in  ooneeqnence  of  it. 

The  most  striking  remains  of  antiquity  in  the  rid- 
ing arc  St  irbornugh  Castle,  and  those  of  the  abbeys 
of  Rievaulx,  Bylanci,  iinil  Whitby. 
,  Among  a  vtut  number  of  seats  of  noblemen  and 
gentlemen,  some  nf  the  most  conspicuous  and  cele- 
brated «r« — Biftliop»thorpe,  Archbishop  of  York  ; 
Cattle  Howard,  Lord  Carlisle;  iXmcombe  Park,  C.  S. 
DuDcombe,  £»q. ;  Hornby  OMle,  Duke  of  Leeda  t 
Kirkleatham  Hall,  Sir  Chartes Turner,  Bart.;  Marske 
Hallf  Honourable  L.  DunJas  ;  MulgraTC^Cai-tle,  Earl 
Mulgrave  ;  Newby  I'juk,  Lord  (iranthaiU ;  Bramp- 
ton, Sir  George  CayUy,  Hart.;  Rokeby,  J.  U.  S. 
Morritti  £sa.:  Gershaui,  Eail  of  Darhngton;  and 
Aifce,  Lord  Dimdas. 

The  East  Riding  of  Yorkshire  is  divided  into  six 
wapentake^  city  of  York,  LUmty  of  York,  and  a  dis* 
trict  called  the  Abuty  of  York,  the  borough  of  Be* 

verley,  and  the  town  and  county  of  Kingston-upon- 
Hull.  The  population  in  1821  amounted  to  190,449 
persons,  of  wlinm  92,761  were  mivlf*,  and  <)7/iHS  It- 
malci.  The  whole  number  of  J'amiiies  was  40,i()9; 
of  whom  15,480  were  chiefly  employed  in  a^'ricul- 
tore,  16j6J7  in  trade,  manisfoctures,  or  handicrafi, 
ead  SMS  not  conipriMd  io  either  of  the  preceding 
The  latfest  plaoee,  and  their  population. 
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and  the  adjacent  pansii  ofSulcoate^,  1(),14?» ;  making 
together  41,874.  Beverley  has,  in  the  town  and  li- 
berties, 7503  inhftbitanU,  and  Howden  4443 ;  none 
of  the  other  places  contain  so  many  as  8000  persons. 

This  division  of  Yorkshire  i«  not  narked  with  any 
ttrong  or  peculiarly  striking  ftatoren,  though,  ia 
some  fL-w  |)nrts,  the  scenery  is  good,  and,  including 
the  Eca  vie<i'.>,  thu  prospects  near  the  coast  rather 
pleasing.  The  whole  extent  of  tliis  riding  is  esti- 
mated to  be  about  920,000  acres,  being  the  smallest 
Bml  and  Pi*. of  the  tlirec.  The  riding  may  be  divided  into  three 
dactMBS,  partt,  aa  far  as  regards  its  productive  powers.  The 
mt  it  •  met  of  level  land,  extending  Irom  the  river 
Humber  to  nearly  the  DOrtbarn  boundary  of  tlie  dia- 
trict.  This  is  in  part  a  rich  toil,  and,  including  Hoi- 
derness,  contains  sorno  of  the  best  fecdinj;  l.inil  in 
thin  i-slaiid.  Tlip  nt.xt  division  is  the  WoKU,  run- 
ning from  north  to  south,  parallel  to  the  former. 
They  Me  a  rauge  of  chalky  hills,  elevated  abore  the 
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level  country  about  GOO  feet.    The  toil  il  rather  a 
light  and  chalky  loam,  in  some  plaeea 
gtaTd,  in  others  with  d^.   The  extent  is  from 
S00,000  to  400,000  aerea.   Thirty  years  ago,  a  very 

sinall  piirtinn  of  tlie^e  wotds  was  cultivated  ;  but  of 
late  years  inucli  of  it  has  been  inclosed  and  converted 
into  corn  lanil.  Ttie  want  of  gooil  road.s  is  Still  felt 
in  thi«  part  of  the  country,  though  the  material*  for 
making  such  roads  are  abundant  and  near  at  hand. 
Tlie  third  natural  din'fion  of  the  East  Riding  extenda 
fhrn  the  weetem  foot  of  the  woUi  to  die  bemdaiice 
of  the  North  and  West  Riding*.  This  tract,  common- 
ly called  the  Levels,  is  every  where  flat  and  unpictur- 
esijue.  The  soil  i;  various,  but,  in  general,  of  a 
clayey  nature  ;  from  Gtlberdyke  to  Howden  it  h  very 
heavy,  and  though  the  country  is  well  covered  with 
villages  and  hamlets,  it  is  extreoely  dirty,  disagree- 
able, and  difficult  to  travel 


No  part  of  England  shows  more  proofs  of  recent  Afrindian, 
.ngricnltnral  improvements  than  thjs  riding  of  York- 

?hirf  ;  the  wolils  have  been,  by  paring  and  burning, 
tli.mi^ed  fr<jui  .shee|)  pasture  into  eorn-bearing  land.  , 
In  the  low  land-,  also,  i;real  iinpro\ eiiient-i  have  been 
made  ;  extenmve  tract-t,  formerly  flooded  a  f  reat  part 
of  the  year,  and  scarcely  producing  aoy  thing  hut 
niahea,  have  been  draiiuKl«  and  are  covered  with 
such  erupa  of  gvife,  diat  die  value  of  the  lanl  hae 
been  hwreased  in  a  most  extraordinary  degree.  The 
wblds,  in  their  fbmier  state,  were  very  well  adapted  for 
hreeJiilj;  luirses;  but  in  their  present  improvrtl  .state, 
are  more  profitable  as  affording  pasture  for  sliecp,  and 
as  growing  corn.  The  warrens  for  rabbits  were  for- 
merly very  numerous  and  extensive,  but  are  now^ 
for  the  most  part,  more  productive  by  being  «oveiS 
ed  w  ith  herbage  of  a  better  quality.  The  fiwnu^  ee- 
))ecially  on  tfie  wdda,  and  in  the  •oiithem  part*  of 
1  liildiTne-.^,  are  generally  lari^e,  rerititif;  from  L.SOO 
to  I,.'2DCK)  p,'r  tutHum.  The  climate  of  the  East  Kd- 
in;r  \aries  cou-itlcrably.  Near  the  coast,  tJie  air  is 
cold,  and  frequently  charged  with  dense  fogs.  On 
the  wolds,  the  cold  is  more  severe,  and  the  snoW 
lie*  longer  i  but  to  the  westward  of  the  bills,  the  air 
iawann,  moti^  and  tends  to  prodoeeagueiL  Their 
are  no  mine*  hi  this  ridii^  nor  aiqr  nunm&etBn^ 
except  it  he  the  spinning  St  flax,  wnidl  is  perihm-' 
ed  by  the  ancient  method,  .".iid  is  carried  on  by.  all  . 
the  females  in  the  fnni>inrr  houses  at  their  leisure 
time.  The  foreign  and  internal  cctinnuree  of  the 
riding  is  wholly  carried  on  through  the  port  uf  Hull, 
a  plice  wUch  ha*  thriven  during  the  last  forty  yean 
as  much  as  any  portion  of  the  kingdom.  During 
that  period,  iu  popuhttton  ha*  been  mope  than 
doubleil,  and  its  mercantile  shipping  and  otlier  pnH 
perty  l)cen  increaseil  far  beyond  that  ratio. 

EvtcDsive  (locks  have  liicn  constructed  for  the  re 
ceplioii  of  ve-iHels,  and  for  atfording  tacilities  in  the 
landing  and  storing  their  cargoes.  Around  these 
docks  a  new  town  has  arisen,  on  what  was  formerly 
a  swamp,  which  tofpasses  the  ancient  part  in  cheer« 
lolneas  and  beauty.  The  fiareign  trade  of  HoU  con- 
eat*  hi  the  nnpintation  flmn  Rnsala,  SweAm,  and 
Denmark,  of  naval  -(tores,  and  the  other  j)roduction» 
of  those  countrie*!,  and  in  the  exportation  to  them  of 
the  manufactured  goods  produced  in  the  counties  of 

York;,  Lancattfr,  Derby,  Cheshire,  and  Nottingham^ 
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with  which  the  tovm  is  connected  by  roeanii  of  ca- 
'  luil  and  river  iiavijfatioii.  The  sann-  description  of 
tnde  is  carried  uit  b«twtxt  iiuU  «iui  the  porta  of 
and  Germany,  as  exists  betwixt  it  and  the 
Ml  the  fiflhio  Sea.  Although  these  are  the 
maUt  MKtcait  and  tfie  most  n^rtitru  Murces  of  the 
oomneroe  nfHuIWyat  H  U  bjrao  boum  9aa6atA  to 
tbem.  Coniiderabb  tn^  it  earned  an  with  the 
United  Stiitcs  of  Aiiierici,  with  the  West  Iiidifi, 
with  the  j>orta  of  the  MiditcrrmuMn,  witli  Spain 
and  l'orlu;;al,  and  recently  witJi  South  Ame- 
rica. I'he  buikhas  sutd  equipping  of  ship;!  is  a 
source  of  great  employment,  and  some  ships  as  large 
of  74  gont  h»v«  bc«n  bnito  here  durii^  the  wwr. 
Man^  Tfudi  bdanging  to  Holt  ■hip-owtwc*  an  to 
be  hired  for  frc-ifrht,  and  iMy.  be  found  in  almoat 
every  part  of  tlie  j;lobe.  TTie  whale-fishery  has, 
from  the  first  yi  ur*  of  the  discovery  of  Greenhmd, 
been  pursued  by  the  mhabitant^  of  Hull ;  but  with 
pre-emuient  success  ever  since  the  year  17ti<i,  when 
an  individual  mercliant  of  timt  town  cave  an  impulM 
to  that  branch  of  industry  by  wliicu  its  prosperity 
haa  been  nuidt  nranoted.  The  internal  tram 
throng'h  Hull  it  or  gteat  extant;  the  calculation  of 
the  nniount  of  the  goods  passed  through  it  to  and 
from  the  interior,  by  means  of  the  rivers  and  canals, 
makes  it  upwards  of  L.  1  .'..oriCOdO  Sterling  annually. 

The  fishing  for  herrings  i«  carried  on,  thoogfa  to 
a  imaU  eitant,  fn  aome  of  ilia  coaat  towaa  or  thia 
riding. 

The  most  interesting  otyects  in  this  division  of 
Torluliiie  nt,  the  natural  caves  at  Flamborough 
Head;.Yaric  Ifineler;  Hmnlen  Cbunihi  Kirkhim 
Priory ;  Bridliflstoii  Frionr,4ad  Trinity  OaaA  in 
Hall. 

The  most  distin^^ui^hed  seats  of  nulilemcn  and 
gentlemen  are,  Wressle  Castle,  Lord  Egremont ; 
Birdsal,  Lord  Middlcton ;  Boynton,  Sir  William 
Strickland:  Cave  Caatle,  tL  B.  Barnard*  Eeq.; 
Bniton  Conatable,  F^rie  Conatablci,  Esq. ;  Ferri* 
by,  Sir  II.  I'thcrii^^^ton;  Hotham,  It  C.  Burton, 
^q.;  Rag  will,  D.  Sykes,  Esq.;  Sledmere,  Sir  M. 
M. Sykes,  Bart. ;  Woodhousi  r-  1:  liMin,  l-.sfj. ; 
Mdbum,  Sir  Henry  V avaauur,  Bar*^,  mid  iicam|>80D> 
8b  William  St  Qiunthi,  Bart 

^      The  West  Ridii«  of  Yorkshin  ia  by  ftr  tlw  mast 
inmortanl^  whether  aa  refaida  itarextenli  populatioD, 

aetivfty,  or  werith.    It  ia  divided  into  nine  wapon* 

takes,  and  into  a  snifttl  district  deiiouiinated  the 
Aiiiiity  of  York.  Tlic  population  in  amount- 
ed to  799,357  persons;  of  whom  :  ;y7,.';4:  wcie  males, 
and  401,815  ft-maleii.  The  whole  number  of  /ami' 
(tMwas  16 1,46(5;  of  whom  S  1,61  J  were  chiefly  em- 
ployed in  agricuiturOf  10S,S41  in  trade,  manufiie- 
tures,  or  handicraft,  and  81,018  were  not  eaai|irised 
in  either  of  the  preceding  claHses.  The  great  in- 
crease  of  inhabitants  in  the  West  Hiding  of  Ycn-k- 
ehire  lia»  chiefly  ariwn  frcjni  ihe  v;iri<ius  luanufac- 
tares  which  have  been  established  tliere  in  conse- 
quence ef  the  cheapness  of  fuel,  and  of  the  nume- 
mna  river^  whose  etreanu  are  oakulated  to  turn 
powecftd  nadunety.  It  has  beooe  followed*  tl>at 
ttiegresAsr 


Vbt  greater  aimbiBa  of  tha  pcoiile  arc  in  townships 
ind  DRriAai  nifear  tban  in  wnat  can  properly  be 
oaUfldtowasi  Many oftbiMpariihcaaMOaBtiniMd 
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streets  uf  Imiaim;:';,  but  more  of  them  are  scattered  Yiafcata. 
clomps  cA  tiiJ  i  1  s,  each  known  by  some  dcsig-  ^^"S'^* 
naiing  name.  I  he  population  of  the  towns  and 
parishes  of  more  than  5000  soula  are  as  follows : — 
Uali&x  town,  18*628;  die  whole  parish  which,  in 
ISllj  oootaiaed  79,415  persons,  had  increased,  ia 
IMt,  to  9S,850  ;  Leeds  town  and  liberty,  83,796  : 
Sheffdd  town,  42,157;  hut  the  parish,  5i,105  ; 
Bradford  town,  l:j,0(il  ;  but  the  parish,  h-2,y54, 
though,  in  1811,  only  ab.SJS  ;  Hudcler»field  parish, 
2+,2aO;  Ahnondbury,  23,979  ;  Wakefield,  j.'. 307  ; 
Kirk-Heaton,  21,870;  Birsttdl,  2l,'^l7  ;  Dewes>bu- 
ry,  I6,'26l;  Calverley,  14,134;  Kirk- Burton,  13,695} 
ttipoQ,  13.096;  Rcclesfield,  li,*g6i  Botheibain, 
96S3;  Otiey,  9358;  Keighlcy,  982^;  Doncasler, 
911 7  .  rontefVact,  8824;  Guisley,  8+09;  BamsleT, 
HiiiKley,  7375  J  Uolh*cU,  6253;  Thomhill, 
5458  :  Skipton,  0479  •  Knarcsbarangb*  5843*  and 
Mirfield,  5041. 

The  West  Hiding  u  about  95  miles  in  length  Kw  of  iM 
from  east  to  west,  and  about  48  in  its  greatest  ^^^^ob^?* 
breadth  from  north  to  lovtll.  Tbe  atpiaiw  eilent 
ia  eetioiated  at  8500  uSm,  or  1,56B.000  alilaia 
acres.  The  face  of  the  country  furnishes  soenes 
strikingly  contrasted.  The  eastern  portion  ^tretclicd 
along  the  bank*  of  the  Quae  is  generally  a  tlat, 
tnoist,  and  inar-.]iv  district,  ia  sonic  parts  Iruitful, 
but  in  all  uaintcresting  to  the  tourist.  The  middle 
)>art,  as  fai^^  ShefiieKl,  Bradford,  and  Odey,  is  an 
undulating  boqntry,  finely  varied*  and  rising  m« 
dually  till  It  readies  flieuest  wesieni  porUoo*wiiieB  is 
very  rugged  and  mountainous.  Beyond  Sheffield 
blark  moors  are  tlie  only  object's,  till  Blackrtone 
J,' iIl'i  i-  reached,  on  the  confinci  of  I ,  imi  ;i- i 1. 1  u  1 1  r 
wc-tern  jmrt  of  Craven  preitcuta  liKips  ol  rocks  .md 
mountains  in  the  noost  picturesque  forms  and  situa- 
tions. Among  these  Pennygant,  Whamside,  and 
Ingleborough,  the  most  conspicuous,  may  I>e  oonsi- 
deiod  some  of  the  lofliest  mountains  in  England. 
According  to  the  Trigonontelrical  Surveif  of  Colond 
Mudge,  the  height  of  W  Iwrnside  is  226'J  feet,  of 
Pennvfrant.  2270,  und  of  Ingleborouf^h,  -i.Wl. 
Amid.sl  tlie  hilly  and  mountainous  tracts  ot  thii  rid- 
ing are  many  romantic  and  ixMue  sequestered  val- 
Uh»  presenting  the  most  beautiful  scenery.  The 
most  catenaive  of  these  an  Netherdale^  watered  hf 
AeNidt  Wharfdde^  and  the  vale  of  Aire;  bntont. 
ny  of  the  smaller  vales  vie  with  them  in  picturc-ique 
beauty  ;  and,  bring  penerally  inclosed,  well  wooded, 
and  thickly  studded  wiili  \  ..ti:r,  ;uul  Iioums,  pre- 
sent, from  the  surroundin;;  eminences.,  mutt  en- 
chanting prospects ;  combining  ofW  in  the  same 
view  the  most  subUme  and  the  moot  lively  of  rural 
'  eoenery.  The  nada  tttm  Knardborough  or  Ripon 
to  Pateley  Bridge ;  from  Tadcaster  to  OtIey  and 
Skipton :  from  Leeds,  by  Bradford  and  Keighley, 
to  Skipton  ;  from  Bradford  to  Halifax,  ai\d  ironi  ifa- 
lifas,  by  Dewcsbiiry,  to  Wakehehl,  unibld  aoiae  fd 
the  finest  scenery  that  can  be  seen  in  this  island. 
The  climate  of  thia  riding  ia  very  much  varied ;  ia 
the  eastern  part  near  the  Ouse  it  is  warm  and  moist; 
in  the  midue  diatrict  the  air  ia  sharps  dear*  and  ca* 
nerally  considered  healthy ;  in  Ae  western  parts  me 
climate  is  cold,  ternjT'-itr.iius,  nrnl  r.iiny  'T'li'  ivmiin- 
tains  of  Craven  and  tiie  moors  near  BlacK  stone 
Le4g*«i»  An  most  ianj*  Mmbj  ^ 
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tricta  io  England,  though  til*  dinute  it  eemMeni 

'  to  bonlubnouH  to  t)io$e  of  sound  constitution.';,  and 
the  inhabitanta  have  a  robust  and  heaitliy  appeariujce. 
AsgnruJtnie     A  very  great  portion  of  the  land  of  thin  riding  in 
and  itt  I>|».  tttMamamd  by  smail  proprietors,  although  some  few  no- 
kveextensivetracuof  land.  Mostof the  ac<ni- 
tnthar  lauili  imhis  are  Urge ;  the  great- 
«r  part  nv  Urn  umn  iify  aow.  A  great  part  ie 
kept  exclusively  in  grass,  and  used  for  tiic  iLury,  or 
fur  I'attctiing  cattle.    On  the  arable  lands  u  ^rrcnter 

?iUaiitity  of  wheat  is  raised  tlian  of  any  other  prain. 
t  is  mcwtly  uf  this  red  kiud.  and  is  noviu  after  lailuw 
or  turnips,  but  sometimes  on  a  clover  ley.  Rye  is 
not  CtlUl rated  to  any  great  extent.  Barley  is  raised 
in  moA  Um  qiunititiea  than  wheat.    Oats  are  culti* 


Ttted  to  a  great  wtamt,  but  little  ettantkm  it  paid  to 

procuring  the  beM  eeed,  though  oRtraeal  (bmu  die 
chief  part  of  the  f<x)i;l  of  the  inhabitants,  csjyeciixlly 
in  the  more  western  parts  of  the  riding.  lV'a>e  are 
not  much  rai-sed,  nor  beans,  except  on  the  uiuorish 
soils  near  tlie  Ou*e.  The  turnip  husbandry  is  not 
ao  extensively  pnotiaed  as  good  farming  requires, 
aiwl  where  it  U  pannad*  it  b  gmeaUf  eiiHttlad  in 
a  dovenly  and  unperfect  mamunr.  Great  crapa  at 
poutoes  are  raised  in  the  Vfntet  the  riding  bdow 
the  junction  of  the  river  Aire  with  the  Oow.  In 
the  snine  part  of  the  country  much  fl.ix  i.s  grown,  the 
preparaiioD  of  the  land  ibr  whicJieiitploys  the  labour 
of  many  hands,  as  does  the  dressing  and  preparing 
the  article  fi»  market.  Rape  for  making  oil,  and 
woad  for  tlia  djWii  Itoe  both  cultivated  in  this  rid< 
iog,  bnt  not  to  any  greet  Mteiit*  The  waste  lande 
in.Ae  Wett  Biding  wereeatinuted  about  twenty-five 
years  ago  at  4CH),000  acres,  of  wliicli  250,000  were 
considered  capable  of  profitable  iiiipruvemcnl,  and 
the  rest  fit  for  no  otli(;r  purp<He  Ijnl  that  ot'  planting. 
Since  that  period  much  uuu&h  land  ha«  been  drain* 
ed,  many  commons  inclosed,  and  some  bleak  hills 
planted  with  Seoteh  fin  and  lardM.    Vaat  ia»> 

Enreaant  hat  been  made  on  lonie  large  traeti  of 
d  bj  the  operation  locally  called  warping.  It  la 
performed  by  permittmg  the  river,  at  Uie  higheet  of 
the  tide,  to  overflow  the  land.  The  rich  mud  with 
which  the  turbid  rivers  abound  is  depo-.ite(i  on  the 
surface,  and  each  return  of  tide  increases  the  earth 
tlius  deposited,  so  that  a  depth  of  alluvial  sod  ai 
fourteen  inches  has  been  flised  by  this  means  on  n 
field  whieh  previoualjr  waa  Marod^  of  auj  valnc 
TbB  landa  dtua  impiOTed  are  so  ennched,  that  thiy 
will  yield  abundant  crops  for  several  successive 
year*  without  any  manure.  The  horned  cattle,  sheep, 
aiid  horifs  of  the  West  Riding  liave  no  distinguish- 
ing characteristics,  but  vary  in  kiud  m  in  the  uUier 
two  ridings.  There  is  not  here  the  same  care  exer- 
cised in  improving  the  breed  of  hones  as  in  the 
oUier  two  divisions  of  Yorkshire. 

In  this  diviaioD  of  Yorkshire  Ae  mines  produce 
great  quantities  of  coel,  ironstone,  and  lead,  and  vast 

Juarries  of  limestone.  The  coal  and  limestone,  in- 
ced,  appear  to  be  alnuiiiit  iiiexluu&tilile.  i'lie  lime* 
stone  district  commences  on  the  tract  between  Don- 
caster  and  Tadcaster,  and  extends  to  the  western  li- 
mits of  the  county.  The  coal  mines  are  most  nume- 
rotis  between  lieeds  and  Wakefield,  and  m  the 
neigbboudMiod  of  fikidA»4»  BaRuk^f  and  SheflioUU 
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tUdioogh  there  are  many  in  other  parts  of  the  nding. 
Ir  111  <'uuid  in  tlie  greatest  quantities  near  Brad. 
lu.d,  and  often  in  the  same  mine  with  ooal.  The 
best  strata  of  coids  are  tho<e  found  under  the  seaoie 
of  iron,  at  a  deptii  of  from  to  *240  feet  below 
the  surface.  The  diief  mines  of  lead  are  at  Grassing, 
too*  a  manor  beionsing  to  the  Duke  of  Devonshire, 
about  ten  milea  to  Uie  weetwafd  of  Pateley  Bridge. 

The  great  branches  of  industry  which  have  so  M-uiufii*. 
rapidly  peopled,  and  so  vastly  enriched  the  Westtu"* 
Riding  of  Yorkshire,  are  tlie  several  nianufacui  r  » 
that  nave  been  esublij>l»eU  ia  every  jmrt  of  it. 
Scarcely  a  lumlet  or  even  a  house  is  to  be  found 
wherein  some  part  of  one  odr  other  of  the  ooenpationa 
of  manufacturo,  or  «f  tfaeae  subservient  to  it,  are  not 


in  different  stMOs  of  progress.  The  iron  and 
ether  hardware  goods  are  produced  at  Sheffield,  Ro- 

thcrham,  in;  !  the  villages  in  the  v  icinity  of  those 
towns.  A  little  to  the  northward  the  large  lowiiaof 
Leeds,  Halifax,  Bradioril,  Hudderslield,  Wakefield, 
and  the  overflowing  viliageti  of  Almondbury,  Kirk- 
Heatoo,  Birstall,  Dewcsbury,  with  many  other 
places,*  are  devoted  to  the  pradactton  of  woaUen, 
wonted,  cotton,  and  some  linen  coods.  To  name 
ovory  description  of  these  goods  which  are  perfi  ctt  cJ 
in  this  district,  would  be  to  enumerate  the  whole 
catalogue  of  British  man  if  :  '.i.  j .  .  1  he  manufactures 
have  enricheil,  t(j  an  almost  incredible  extent,  the 
soil  in  the  vicinity  of  the  towns  in  which  they  have 
beei>  expanding,  and  increased  the  population  in  a 
corresponding  ratio.  Whilst  in  the  period  from  1811 
to  1821  the  population  urthe  East  Ridmg  of  York> 
■hire,  which  is  an  agrieiiltnml  country,  has  increased 
1-t-  per  cnil. ;  in  the  West  Hiding,  as  has  been  before 
noticed,  in  the  same  period  it  has  incrcaseti  '23  per 
cent. 

i  he  mo«t  remarkable  r«muins  ot  antiquity  in  this  ABtiqiiiiisSi 
riding  are  Selby  Abbey,  Knaresborough  Castle,  Foun- 
tain's Abbey,  Sktpton  Castle^  IJolton  Friery,  Kirkstali 
Abbey,  ConisbrcNigh  Castle,  and  Roche  Abbey. 

In  proportion  to  the  great  extent  of  the  West  Rid-  GendaasBls 
ing  of  Yorkshire,  it  contains  more  seats  of  noblemen 
and  gentlemen  of  distinguished  iHiuty  than  any 
other  part  of  Great  Hritain.  Our  limits  do  not  al- 
low of  our  even  noticing  one  tenth  part  of  them,  but 
the  most  remarkable  are  the  following :  Wentworth 
Lord  FitzwUliam;  Jlarew.xxij  Lord  Harc- 
1;  FamUv  Hall.  Walter  Fawkes, Esq.;  Ripley 
Casde,  Sir  William  Ingilby;  Thundereliire  Grange, 
Lord  Effingham;  Metheley  Park,  Lord  Mexborough  j 
Gisborne  I'ark,  Lord  Ribblcsdale ;  Hrodsworth, 
Lord  Hendleshani ;  SaiKlbcck,  Earl  St'arUorough  ; 
Stuuley  Koyal,  Miss  Lawrence ;  Kibstone  Hall,  Sir 
Henry  Goodricke,  Bart. ;  Copgravo^  Henry  Dun- 
combe,  F.sq. ;  Bramham  Park,  James  Lane  FoK, 
Esq.;  Led  stone  Lodge,  M.  Angelo  Taylor,  Esq.; 
Wentworth  Castle,  Henry  Vernon,  Esq. ;  Cusworth 
Hall,  William  Wrightson,  Esq. ;  and  Campsall,  Ba- 
con Frank,  Esq. 

See  'l  uke  s  A}yrkiillure  of  ihe  Nmik  Hiding ;  llen- 
nie.  Brown,  luid  SherifiF's  H'at  Riding  i  and  La- 
tham's East  Midin^ :  Yorithire  Gazetteer  by  Uar« 
grove;  Topograpkml  Dktionary  of  Yorhiirt  bf 
Laaplalo;  ParlinmnUmrg  Pcftdation  Ret«ntii  Big. 
*     "        (if  EagltM  tmi  fMn,  (w.w.) 
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Sttoi  ZAIRE,  a  very  consldernblc  river  of  .Southern 
Africa,  soinetinies  cjilktl  Cnnno,  from  tlir  di^itrict  of 
that  nanie  iu  the  posscsRion  of  the  I'(jr\u;(ucsc, 
through  uhich  it  flows  anil  dischargpN  m  Urge  vo- 
lume of  water  into  tlie  Soutliem  Atlantic  in  lati- 
tude &'  Sty  tmxtb,  loDKitiule  12"  40'  caaC 

It  woKj  be  notkged,  htmcvcr,  dut  tba  word  Zaht, 
lika  dnwe  vt.NU*  or  GangeM,  is  a  general  appdMoB 
for  any  great  river,  and  that  the  proper  name  of  the 
one  iu  (nic»tiiiii  is  Moicr.zic  Enzaddi,  tlie  Grrat 
Hiver,  or  the  river  whidi  absorbs  all  other  rivers. 

There  are  some  peculiuritic*  in  the  lower  part  f»f 
the  Zaire  which  bad  loo|^  attracted  the  atu>ntion  of 
Eudiatbtndcn;  but  owing  to  tbe  combined  eflecta 
of  Portiwaew  jealoamrt  i8iuinHic«,and  total  indiffer- 
ence to  »1  rcenrch  whim  had  fbr  its  object  dw  ex- 
tension of  human  knowledge,  the  baneful  influence 
of  which  is  felt  in  all  their  forei^  establishments, 
nottiing  whatever  was  known  of  its  source,  or  even 
of  the  general  direction  of  its  course  ttuough  the 
Bt»  bejond  •one  80  or  90  nUM  Amnb  ilt 


The  eocoanta  dwt  had  been  given  by  early  writ- 
en  of  the  violence  and  impetuosity  of  its  current) 
which  was  said  to  carry  its  water*  perfectly  fresh 
for  twenty  leamifs  into  the  sea,  and  the  unfutliomable 
depth  of  iu  channel,  drew  from  Purchas,  tlic  quaint 
compiler  of  the  Pilgrimage,  the  following  amusing  de- 
acriptioD)  in  hi*  usual  and  best  style :  "  The  Zaire  it 
«f .  such  finroe,  diat  no  ship  can  get  in  againit  tbe 
cumot  but  naer  to  the  abore;  yea,  it  pievaila 
againat  tbe  ocean's  tahneaa  tfireeacore,  and  aa  some 
aaj,  fi)iir-.(  (>rc  niilcK  within  the  sea,  Ix'fore  his  proud 
waves  yieUl  tiieir  full  homage,  and  receive  that  salt 
t«ni|>cr  in  token  of  Rubjection.  Sv<  }\  is  the  haughty 
apirit  of  that  stream,  overrunning  tlic  low  countries 
aa  it  paaseth,  and  swollen  with  conceit  of  daily  con- 
qpuitt  and  daily  aupplia*,  which  in  amiaa  of  aboweca 
aira,  hj  the  donda,  aant  to  hie  lueaBor, 
in  a  furious  rage,  thinking  even  to  awaiBoir  the 
ocean,  which  before  be  nerer  saw,  with  his  month 
wide  gaping  eight  and  twentcc  miles,  as  Lopes  af- 
fiimetht  in  tbe  opening ;  but  meeting  with  a  more 
giailtJike  aneniie,  which  lies  lurking  under  the  clifles 
to  reoeivo  his  ateaul^  ia  preeentlie  swallowed  in  that 
'sridar  wonba,  yet  ae^  alw^  being  conquered,  he 
'now  gitca  over,  but  in  m  efeemall  quarrell,  with 
deepe  and  indented  frownes  in  his  angry  face,  fbam- 
ing  with  disdainc,  and  filling  tin-  nire  witli  noiw- 
(with  freshe  help),  .sujiplic^  thoKo  t'orces  which  the 
salt  sea  hath  consumed.  " 

The  first  correct  account  of  its  real  magnitude  and 
velocity  was  given  by  Mr  Maxwell,  who.  in  the  ca- 
pacity of  aa  African  tjrader,  teaidcd  in  the  ceoirtiy. 
and  Mgwed  the  tower  pen  of  it.  Tbe  tendency  of 
||§  dime]  to  a  northerly  direction,  the  timrs  of  its 
flooding,  and  the  gn  at  bcnly  of  water  which  it  dis- 
charged, induced  hiin  to  think  that  it  might  be  a 
prolongation  of  the  Niger, — an  idea  which  the  late 
Mango  Park  caught  up  and  warmly  adopted  in  the 
praneae  of  his  last  unfortunate  attempt  to  aolve  the 
jKolikni  of  th*  eDwarMd  tanniiwtioD  of  tfds  07** 


tm'mi'!  river.  Park  had  lenmcd  from  a  native  of 
Kashiia,  that  the  Joliba,  ntar  llint  t  ity,  took  a  dircc-^ 
tion  towards  ihu  right  hand;  ami  it  so,  it  was  not 
unnatural  to  conclude,  tl>at,  if  one  great  river  ran  to 
the  southward  without  any  known  termination,  and 
aaodier  great  river  came  fron  tbe  northwant*  wbooe 
aewce  waa  ofoeUy  unknown,  there  wm  at  kait  • 
probability  that  tbagr  might  be  one  and  the  same 
river.  And  as  there  was  not  the  shadow  of  any  in- 
formation which  tended  to  refute  this  supposition, 
and  as  the  hypothesis  involved  no  physical  impossi- 
bility, while  many  plausible  arguments  were  offered 
in  favour  of  it,  the  Board  of  Admiralty,  with  that 
readinese  whidk  it  baa  always  shown,  ainoe  the  eo»> 
doaioa  of  tlia  war,  to  aibrd  opportonitiea  ibr  cor- 
recting and  extending  oar  geograpiueal  knowledge, 
sent  out  a  small  vessel,  together  with  a  tran'-port, 
under  the  command  of  Captain  Tuckey,  with  the 
\u  w  of  tracing;  the  loursc  <j1'  tJu-  Zaire  as  far  as  it 
might  be  practicable.  On  tlie  arrival  of  tbe  vessels, 
de8tine<l  fbr  the  examination,  opposite  to  the  mouth 
of  the  Zaire,  they  expert«iced  no  little  difficulty  in 
getting  iMin  h  against  the  stream  «f  «  npid  euw 
rent ;  and  tlicy  found  that  tbe  accounts  given  of  tlie 
tnrbid  water,  the  floating  ishmds  covere<l  with  trees 
and  linshes,  which  had  been  torn  from  its  bniiks  and 
wiisiad  <luwn  into  the  s<-a,  had  not  been  greatly  ex- 
Bggeriited.  I'he  rapidity  of  the  current  bet|veen  the 
two  headlands  which  form  iu  mouth,  being  g^ 
nerally  at  the  rate  of  five  or  six  mUes  an  hour,  rea* 
dera  itimpaaeibhi  to  obtain  loiindiqga.  latliechaiit 
ofMr  Maxwell,  Ae  middHnMl  it  wked  at  100 
fathoms;  but  .Mr  FitaaaariQ^  the  aaster  of  the 
Congo,  employwl  011  the  expeditfon,  could  get  no 
bottom  with  K.O  lathniiN,  nt  tlie  distance  of  85  miles 
above  the  mouth  :  where  the  river  is  contracted  to 
something  less  than  three  miles,  tbe  depth  was  stiU 
fbond  to  be  aboot  100  iatboitas.  At  00  mikt,  the 
ia  broken  and  tnterrapted  by  rocka  and  ialeta, 
and  divided  into  a  number  of  branches ;  but  at  90 
miles,  it  was  ayain  found  to  be  one  channel  of  a  mile 
to  a  mile  and  a  half  in  width,  and  of  v:u'ious  depths^ 
front  50  to  30  fathoms ;  and  this  depth  and  w  idth  it 
maintains  as  high  up  as  Point  SoiuUe,  140  miles  from 
its  mouth*  Here  it  suddenly  oontnola  ita  atrcam 
to  the  width  only  of  400  or  jOO  ytxdt,  and  eoB- 
tinaea  ao  to  a  place  called  Inga^  about  40  miles 
above  Ihmdie ;  being  bristled  all  tbe  way  with  rocks, 
so*as  to  he  uniiavigalile  except  by  boats,  and  that 
not  without  difficulty  and  coubiderable  danger. 

The  hanks  by  which  the  river  is  thus  contracted 
are  composed  of  slate,  and  every  where  predpitona. 
In  numerous  .places,  ledges  of  slate  erase  tfao  river 
fhan  bank  to  bank»  tuauog  npidt  or  cataiael% 
known  to  tbe  nativea  by  die  name  of  Ycillala.  Hut 
which  first  occurs  is  the  highest  and  the  most  for- 
midable of  these  barriers ;  bciug  a  sloping  bed  of 
mica  slate,  over  !i  the  river  falls  from  a  height  of 
alxtut  SO  feet  perpendicular,  in  a  slope  of  300  yards. 
In  the  low  state  of  the  river  when  Captain  Tuckey 
viMted  it,  tbia  Yeilak  scarcely  deserved  the  name  <■ 
cataract;  bat  it  waa  aaid  by  the  aitivaa  to  Bake  a 
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UiCk   trtntDdout  noiw  wben  twdMi  by  tb«  nim.  Com- 
**^V^^  {wvad  with  NiagM  (mjm  CapuSn  Taekn),  it  «m  • 
mere  brook  bubbling  over  its  ctony  bed.  Otie 
tbn^,  however,  «iirprifie<l  the  party ;  it  M-as,  that 
the  quantity  of  wnler  whit-h  tell  over  the  li-df^r  was 
'  but  a  timnn  portion  ot  the  vulunie  In-low  ;  and  the 

i  mily  f\))laiiation  which  ofiered  itself  to  tlutii  was, 

I  that  u  *ubterraa<<in  communication  existed  between 

the  upper  and  lower  part  of  the  etfeiMt  beneetll 
tke  alaping  bed  of  alele. 

At  Iiifi>  whan  the  nunwt  temiiMte,  tihe  river 
ooce  more  became  MTigeble^  and  stretched  out  into 
a  inaf>;niih»nt  aheet  of  water,  ex|mndinf;  tu  the  width 
af  two,  three,  and  even  more  than  f'our  miles,  flow- 
ing with  »  gentle  current  of  two  to  three  nules  an 
hour.  I'huB  it  continued  to  the  distance  of  about 
100  milea  beyond  Inga,  or  S80  miles  from  Cape  Fa- 
dfOO.  Heve^  liowever,  the  whole  party  were  com* 
yelled  to  atop,  partly  from  ndtoess,  but  chiedy  be- 
eenae  the  nativaa  rafbaed  to  eeeompany  thnn  far* 
tlier.  At  thia  place  it  is  said  the  river  hud  "  a 
mosl  majestic  appearance;  that  the  sfeiicry  wa^ 
beam itiil,  .ind  not  interior  to  any  on  tlie  Luinks  nf 
the  Tharoea ;  tiiat  the  natives  of  thi^  part  all  agree<l 
in  stating,  that  thi^  kiwir  oT  no  impedieaent  to  an 
lialerf  wpted  na«r^|aition  of  the  river  opmurde  ;  that 
at  no  greet  diatanoe  it  divided  into  two  branehea ; 
and  that  there  was  only  one  obatruction  in  the  north- 
eastern  branch,  occasicmed  by  •  aingle  ledge  of  rocks, 
*  rumiinn;  n  kind  of  rapid,  flVW  wluebj  liowvyfr^  Op 

'  Does  Were  .ihle  to  puts." 

All  this,  under  more  prospcroua  circumstances, 
-  I  would  have  held  out  the  strongest  inducement  to 

'  proceed;  but  it  wa<i  tound  impoasiblc,  and,  there- 

(  the  qoeation  of  the  identity  ef  tlw  Niger  and 

die  Zab<e  was  let\  pretty  nnich  in  the  eame  tUUbe 
'  of  vinrertaitity  .is  it  was  before  tlio  expe<lition.  Lit- 

f  tie  (l<jul)t,  however,  seemed  to  remain  on  Ca])taiii 

<  Turkey's  mind,  thut  the  noith.eastern  branch  had 

I  its  source  in  Northern  Africa ;  for  be  observer,  tiiat, 

t  "  Combining  his  observations  with  the  information 

wliich  lie  bed  been  able  to  collect  from  the  natives, 
vague  and  triflmg  as  H  waa,  he  oould  not  help  think- 
hig  that  the  Zaire  would  be  fbojul  to  iaaae  from 
oome  lar^a-  lake,  or  chain  of  lakes,  conuderaUy  to 
>  tlie  northward  of  the  line."    He  wa.i  t)ic  more  in- 

clined to  this  opinion,  from  the  low  stiite  of  the 
;  river,  even  so  lute  aH  Auj,'U8t ;  and  he  adds,  "  S.'ioultl 

it  begin  to  swell  in  the  early  part  of  September,  an 
I  aveot  I  am  taught  to  expect,  I  shall  oonrlude  that 

,  my  hypotheaia  la  eorreeU    It  did  faffgin  to  awdl  at 

the  period  antidpeted,  and  he  notea  down  in  hia 
journal,  in  two  words,  "  Hypothesis  confirmed." 
,  I  he  idea  of  its  flowing  out  of  a  lake  seems  to  have 

I  nr-L  i  f?om  its  "  extraord;    .ry  quiet  rise,*'  which 

was  only  from  three  to  &i\  inchcii  iu  twenty*four 
^  honia ;  whereas,  had  the  swelling  of  the  river  been 

aeoaaioned  by  rains  falling  to  the  southward  of  the 
,  lina^  and  by  the  pouring  into  its  channel  of  moaa* 

ttin  (arranti,  the  riaa  mnat  have  been  sudden  and 
.  the  atrcam  irapetaonat  bnt  coming  on,  as  it  did, 

J  in  a  quiet  and  gradual  tn  ^r  iur,  it  wim  concluded 

that  it  could  proceed  cnly  ifoiu  the  jrradual  over- 
flowing of  a  lake. 
Thus,  the.  coarse  of  the  Nurer.  atill  remaiiied 
'  1 


as  a  matter  of  speculation,  and  the  swamps  of  '^■^ 
Wangara  (a  name  no  longer  known  in  Africa),  the  ^^^v'"" 
Bahr  d  Abiad,  the  Zaire,  and  the  Uio  Formaaa 
md  other  alug^sh  watera  which  are  discharged  into 

the  nitfht  of  I?enin  and  Uiafra,  continued  each  to 
h.ive  their  advociitcH.  The  two  latter  hypotheses 
iiuist,  tio\\ever,  now  be  for  ever  !ibandiinL(i.  Tht 
accounts  which  have  recently  bet-a  received  from 
the  African  travellers,  Oudney,  Clapperton,  and 
Denham,  aet  the  i^ucatian  completely  at  ro^  aa 
frr  aa  the  Zaire  and  the  Rio  Formoaa  an  oon*  . 
eerned.  We  may  now  aaiely  aay,  that  thcee 
waters  are  completely  divided  from  those  of  the 
Niger  !)y  :i  barrier  of  lof^v  primitive  mountains, 
from  the  southern  side  of  whiclt  llu  y  midoubtedly 
receive  their  supply  of  waters,  as  the  Nif^er  and  the 
lake  of  Bomou  rtreivc  tlicirs  from  Uic  northern 
side. 

Having  ^apoaed  of  the  Atlantic  rivera,  it  VB* 
maina  oiuy  to  he  shown  what  progreaa  hat  been 

made  in  detennininp;  the  course  and  termination  of 
Uie  Niger  h<'yond  I'mibuctoo  ;  indeed,  we  tuay  say, 
beyond  llous^a,  ior  to  that  extent  it  ha-,  unquestion* 
ably  been  traced  in  its  easterly  course,  by  every 
modem  authority,  written  and  verbal.  Houssa 
moat  be  understood,  a  considerable  tract  oi  country 
to  the  northward  of  the  Niger,  interjacent  betweeik 
TIn|Micloo  and  Bomou :  of  which  Kaabna  or  Ka». 
ajnan^  capital.  Conaiderablelighthaa  been  thrown 
on  tills  part  of  Northern  .Xfrir.i  by  a  ii.'itive  of  the 
above  nientioiM-d  city,  who  has  rectiitiy  left  Cajx; 
Coast  Ca-tle  with  Helzoni  on  his  journey  home. 
Thin  man  liad  served  nuiny  years  in  the  BritUhnavy, 
under  the  name  of  W  illiam  Faseo^  but  hn  real  nan* 
i«  Abou  Bekcr.  By  hia  own  account,  he  travdled 
with  a  party  of  merchanta  Ihnn  Kaahns,  or,  as  he 
calls  it,  l!irnie-Ka-htni.  to  the  night  of  I5e:iin.  To 
tile  southward  of  this  t  ity,  ,iMd  at  the  distance  of  four 
long  days' journey,  or  about  IIKJ  inlK  sfroin  it,  they 
crossed  the  (iuarra-inait-dadi,  or  river  of  fresh  water, 
which  he  describes  to  be  as  wide  as  the  Gambia  at 
St  Mary'a,  running  to  the  eastward.  Five  daya  tiu-, 
ther,  BtuI  travdling  aoatl^  they  crossed  a  deeper  and 
broader  stream,  also  running  cast,  called  the  Gulbi, 
which  }Muaes  Arongh  the  countries  named  Guari 
and  Sooffi :  and  he  ha'i  been  told,  and  belifvcs,  that 
these  two  rivers  unite  nt  Zut^nm  near  Kuba,  and 
])rocced  toi\j'.rds  the  rising  sun  to  Himie*Romou. 
Several  days  after  this,  the^  reached  a  high  range  of 
mountains,  one  part  of  whicb  had  the  top  white  like 
marble,  and  in  its  rapeaianoe  reaembled  Foga^  one 
of  the  Cape  de  Vera  IdaiMla.  Having  crossed  ^ 
mountains,  and  a  small  river  called  Echoo  running 
at  their  feet,  they  saw  the  sea  ;  and  contiiuiing  their 
route  towards  the  setting  sun,  having  ttie  sea  in 
sight  at  intervals  on  the  left  hand,  in  ten  days  he 
reached  Annamaboo  on  the  const,  and  entered  on 
board  hia  Mqeaty's  ship  the  Lille  Belt. 

Abon  Beker  ia  repr«wMed  aa  an  inteIHgent  man* 
and  the  account  he  gives  of  his  joumqr  ia  con* 
aidered  by  Ac  writer  of  a  late  article  in  the 
Quarlerlt/  Review,  on  tlic  progress  made  by  our 
African  tr9vi»Uers,  as  w  orthy  ot"  cwlit.  No  other 
river  than  tlve  two  branches  he  mentions  intervcne<l 

ia  hia  xoute  to  the  aouthward ;  and  this  corrcspooda 
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r  lilt!  "n  the  siime  ilirt'ttion,  but  on  a  more  easterly 
iiiL-niiiaii,  who  ini-t  with  nothing  like  a  stream  in 
travelling  directly  south  Ix'twecn  ific  river  Yaou, 
in  latitude  IS"  30",  and  a  part  of  the  chain  of 
raountaiiM  OHimei  by  Aboa  BdMr,  hi  biUtiMle  aboat 

Thtt  Yaott  il^  iu  het,  the  only  stream  of  water 
that  ocoined  to  wr  travcUm  bcCwwn  Mounouk 

and  the  movMtmaa  Aan  iDention«d,  *nd  cunwA  po*- 
•ibly  therefore  be  any  other  tli.m  the  Niger  or  Joli!iii ; 
unless  we  are  to  suppose  tbia  river  to  liavc  sunk  or 
been  evaponitcd  IxTore  it  reaches  thus  far  to  tiie  east- 
ward, indeed^  it  appears,  from  tlie  latest  letters  re- 
ceived from  Dr  Oudney,  dated  in  July  but  (1823), 
tlMt  tfaqr  had  followed  up  tfac  Yaoa  200  milei  to  dw 
WMtward,  and  found  it  •ometfinw  •  stwum  b«tw««n 
deep  banks,  and  at  other  times  swelling  out  into 
■mall  lakes.  As  Noofi,  or  the  lake  of  Soudan,  into 
■whicli  the  Niger  is  knovn  to  full,  could  not  be  more 
than  iCIO  miles  from  the  spot  to  which  the  p.irty  pro- 
ceeded westerly,  there  can  sciircely  be  a  doubt  that  ' 
the  Yaou  and  the  Ni^er  are  identical,  ikker  states, 
he  haf  often  hmri  faia  grandfather  say,  that  Birnie- 
BamaB  vm  ^Mat  fifteen  days'  journqr  fimn  Bimio- 
Kuhna  towards  tho  rising  sun,  which  Mcardi  pretty 
well  with  the  accounts  given  by  Honieuiiiini  and 
otJier*.  'Ihis  traveller  (Horiieinano)  names  the 
'  river  in  that  part  of  its  course  where  it  ; :  v  l5or- 
noathc  Zad  i  and  says  (whiit  is  now  conlirroed)  that 
it  falls  into  a  large  Uke,  whicti  Hurkhardt  statwlobe 
ill  Bomon,  aod  that  it  ta  a  ireah  water  lake. 

It  will  he  «MB  Chat  under  tin  Artide  Atuca 
it  ie  elated,  as  a  speculation  grounded  upon  the 
reports  of  various  travellers,  that  a  great  lake  or 
inlund  sea  would  one  day  be  found  in  some  part  of 
Nortitern  Africa,  m  a  cotniuon  receptacle  of  the 
several  rivers,  of  the  course  of  w  hich  so  many  contra- 
dictory statements  have  bt  en  given.  It  wait  not  pre- 
tended  to  assign  the  precise  aituetion  of  thia  lakCf 
but  it  WM  oonoeivcd  it  wif^ht  be  aontewhcfe  "  in  an 
astanttvo  tvaet  of  deaert.  inunediately  to  the  east  of 
the  modem  position  of  Houssa meaning  thereby 
to  the  eastward  of  Kashna.  That  lake  is  no  longer 
a  matter  of  speculation  but  of  fjict.  Dr  Oudney 
.  and  hii  companions  fell  in  witii  it  at  a  pUcc  called 
Lari,  tlie  frontier  town  of  Bomou,  in  latitude  J 
40'  north,  longitude  13^,  being  very  nearly  in  the 
same  meridian  wllh  Moursouk.  Its  name  is  the 
Tuuli,  being  the  Maae  aa  that  given  to  the  river 
trUeh&flaiDtoitdiontriKty  nOetftzAflraouth,  by 
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HflnananiadMi  BniUiardt;  but  vUdi,  aa  aJready  Ma. 

mentioned,  h  called  by  the  prenent  travellers  the  Yaou.  ^  w 
The  western  shore  of  the  lake  wastraveraed  not  less 
than  2!i!()  niih  - ,  .ii  ;i  direction  almost  due  south ;  and  at 
lite  southern  extremity  a  large  river  oi'  the  name  of 
Shari,  a  full  mile  in  width,  was  found  to  flow  into 
tlie  lake  in  latitude  about  1 1°  30'.  It  caaie  freia  the 
south,  and  undoubtedly  had  ita  rise  in  the  gnatdMBl  | 
of  nMMintatna  vintod  bj  M^jor  Penhawi,  m  nreeMd 
by  Aboa  B^er.  How  far  the  lake  I  taad  tnay  ex- 
tend  to  the  eastward  is  t  nin  iTtidn  :  bi;t  i*.  ii  tn  t>e 
hoptnl,  that  the  next  iittounls  trom  tiic  travellers 
will  settle  tins  interesiing  point,  and  determine  the 
question  whether,  on  tliat  side,  a  river  flows  out  of 
it  in  an  easterly  direction  towards  the  Nile  of  Egypt,  i 
«r  that  it  ia  the  great  link  of  Afirice*  reoetvii^  iaa 
waMn  ftvNU  all  dnwdwiaa.  It  Ie  eaid  tfwt  no  mention 
is  made  whether  the  waters  of  the  Tsaad  be  fresh  or 
salt ;  the  very  omission  of  which  we  think  isdedaive 
of  its  being  iresh ;  and  if  so,  there  is  certainly  a 
strong  probability  of  ita  having  an  eastern  outlet ;  « 
circum<itance  which  would  aflbrd  an  equal  probdii> 
lity  of  the  identity  of  the  Niger  and  the  Nile,  their 
union  being  eflecttti  through  the  chautiel  of  the 
Behr  cL  AUad:  £at,  in  bw£  a  dinuti^  and  mch  • 
•oil  at  thoae  efeeatrd  AfKca,  ererr  lake  widHOtan 
outlet  nri^r  he  irrrr  or  1r?s  salt,  like  the  lake 
Asjihaltitch,  and  tiic  nunitious  nail  lakes  of  Per- 
sia. As  the  country  all  around,  for  many  humlred 
(perhaps  thousand)  raites,  is  a  dead  flat,  suted 
to  he  flrom  laoo  to  1500  feet  above  the  level  of 
the  im,  wa  want  «d||f  to  aaaertain  the  level  of  Ham 
plain  ef  Seunear,  when th*  Bakrd  AUad  joma  the 
Nile,  to  determine  at  least  the  pottibUity  of  the 
waters  of  the  Tsaad  emptying  themselves  into  the 
Mediterranean. 

We  shall  here  only  add,  that  the  Tsaad  must  t>e  of 
very  considerable  extent  to  the  eastward,  as  a  set  of 
ftsecioua  people,  of  the  name  of  Buddooma,  inhabit 
ipg  Mna  of  ita  ielanda,  eowe  on  rafts  from  that  «Mh 
taTi  and  eany  off  wiwmb,  children,  and  cattle^  front 
the  western  abom  of  tlie  lake,  l>eTond  the  poaaibiBtf 
of  tlieir  ever  being  rri.  i.vere.:t  ,  ,it  Ira.,!,  iiiiht-rtfi,  the 
people  of  Horuou,  wiio  liave  boats  si-wtd  together, 
from  forty  to  fifty  feet  in  length,  have  never  ventured  [ 
far  enough  to  discover  their  haunts.  Beautiful  little  \ 
islands,  covered  with  the  Papyrus,  are  seen  floating 
about  the  lake  in  various  dinttiana^  mTir**^  to  the 
quarter  from  which  the  braaia  blvwa^  (a.) 

ZEALAND,  New.  See  the  Attlda  AvavMliAo 
UA  in  this  Supplement. 
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ran  s  U%^f  dX sod  2s^t  «•  bftve 

/A*  "   .     . dx  vbicli 
zay  =  /ybl  «.d*=hl  jr/^*— — ... 

s  U"«^idc — . . .  i  Aai>  if  jls/* 

After  No.  SS&'/arjYiZ... ,  nadJzdY=:^JZilX 
i^...,  w«  my  pot  dX=d«j  and  ahlier  jrd«a: 
d7.tadi<'s2.  erW'daaBdy,ndjrs2}  and 
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M«.  578.  ««f  A^d.ee*V-r''"-^  x"'*»+. 
Add — Some  other  simitar  fluents  of  logarithtnic 


uantities  may  be  found  in  the  /oMmal  of  tbe  Rojal 
nititution  for  October  18SS> 


IMTE&POLATION.  rem  dkvtiaitMMU  In  no- 
ietn  mathenutlct  hare  grartor  pnetleal  utlHtr  dHn 

those  concerning  the  cxtenuoo  and  interpolation  of 
the  terras  of  nau  t  ririil  progre»sionf.  But  the  model 
of  Puliation  genernMv  jirupdiCL!,  ImwL'vtr  inptnioug 
and  refined,  are  ofWn  too  complex  for  ordinary  pur- 
poaet-  We  thorefora  avail  ourtehes  of  tbia  oppor* 
•onilgr  to  point  out  a  praeednra  of  extreme  simplicity 
and  oMMt  veady  appiicalion.  ,tt  will  onbrace  any 
system  of  numbers,  but  seems  pecoUariy  filled  ftr 
the  computation  of  logarithms. 

Napic  r  I  rst  publi-ln  l,  in  l6l4,  his  canon  Mirifi- 
tu$  LogarUhmorum,  comprised  in  a  very  thin  and  small 
quarto  volume,  exhibiting,  as  far  na  teren  places,  the 
MMafUuaa  only  of  tbe  ainet  and  langeota  to  ovtiy 
nmitie  of  tbe  ipnidnntt  thoie  of  (bo  ovdlniry  nnm- 
hcrs  boirig  left  to  be  (Utitirrd  from  the  nearest  sine* 
or  taiigi  iiis  Id  t^e  summer  following,  Briggs,  then 
Professor  otCcometiy  in  Ghmhioi  Cdhyt ," 

▼OL.  Tl.  rAKT  II. 


doi^  who.waa  by  that  noble  diacovcfy,  paid 

•  vbit  to  ita  illustmous  author  at  Morcfaiatoa,  in  dbe 

vicinity  of  Edinbargh  Ituring  an  agreeable  stay  of  a 
month,  it  wau  concerte  d  b l  t  n-een  them,  to  change  the 
natural  system  il  li  puri  ilius  into  another  of  a  more 
artificial  form,  but  adapted  to  our  denary  scale  of 
notation,  the  labour  of  the  Balfflllatfan,  however,  be- 
ins  devolved  upon  firiggs,  as  younger  and  eoioying 
robuat  heahh.  Next  aeason,  Briggs  peifitrmed  a  se. 
cnnd  juirnpv  to  Edinburgh,  and  showed  to  Napier  a 
tablt-  which  he  had  computed  of  ttie  new  logarithms 
for  the  first  chiliad  or  thou  iirui  of  tlLt  m  rirs  of  natural 
numbers.  But  the  great  inventor  wa»  now  fast  de« 
clining  in  years,  and  expired  on  the  Sd  of  April  1618. 
Briras  employuif  most  aldUbUy  all  tbe  abbrevietioni 
mYkvSk  ingenuity  could  devtae,  proiecuted  hb  BMMt 
nrc!uou.H  with  Ruch  vigour  and  active  persever- 
ance, as  to  compute,  in  the  space  of  seven  years,  to 
,  oot  oldy  the  lOBfMllim  «f 
in 


Digiii^LU  by  Google 


INTERPOLATION. 


830 

Imcrpola-  the  linet  and  UngenU  of  every  decree  and  centc«i. 
bhI  iBinflfT  of  the  quidnot,  bat  alto  the  logarithms  of 
'  dibtf  diOiadi  «r  aunlMia.  Tbeae  tablet  were  prinu 
ed,  5n  ifisv,  in  a  ^fith  nHmatt  cittttlcd  ArUhmetica 
Lugaritkmsca.  la  hb  anxiety,  hnwewf,  to  bring 
out  this  stupuTitlous  work,  Brigkjs  contented  himself 
with  calculetlni{  tlx;  loparitluns  from  unit  to  20, (XK), 
and  from  90,000  to  100,0G<),  leaving  the  computa- 
tion of  the  seTcnty  interveiuug  chiliad*  to  be  al^er- 
warda  supplied.  The  very  ingenious  author  annex- 
ed a  full  explaoation  of  his  mode  of  iraming  the 
tables,  grounded  diiefly  on  the  eooaideration  of  dif- 
fert  nces,  and  he  thus  traced  the  firtt^atepe  of  that 
important  theory.  But  he  likewise  gave initructiona for 
thi'  n  adier  filling  up  of  the  imermediate  logarithms, 
abridging  the  toil  of  calculation  no  doubt,  yet  detail- 
ing a  proeedllM  eufficiently  irksome  and  compliciited. 
**  To  encoitrago  aonie  skilful  persons  to  perform  tbia 
tatit,  be  ofibred  to  furnish  ihero  with  |>aper  be  hid 
by  him,  ready  prepared,  and  divldod  into  coluaina 
propt  r  for  thai  purpose,  aa  Kkewiae  to  bform  then 
at  what  part  to  begin,  that  tliey  might  not  interfere 
one  with  another ;  and  promised,  when  the  whole  was 
finished,  to  endeavour  to  procure  a  new  edition  of 
the  work  so  completed."  This  «1cnder  boon  teems 
not  to  have  tempted  the  tnathcmaticians  in  England. 
In  HoUbiad,  hoarover,  Adrian  Vlacq,  chancing  to  meet 
two  jreara  afterwarda  with  t  copy  of  the  work,  and 
prompted  only  by  hia  pauiotin  seal,  had  the  resolu- 
tion to  revise  and  compute  the  whole  canon,  reducing 
it  to  ten  plncLR  of  fi^'ures,  which  he  printed  ia/olio  at 
Gouda,  aa  early  as  l6'i8.  The  same  able  calculator, 
only  five  years  afterwards,  published,  likewise  in  folio, 
•t  Gouda,  a  very  extensive  system  of  logarithmic  uaea 
and  tangents,  to  every  ten  seconds  of  the  quadrant, 
having  restored  the  sexagesiiDal  aubdiriaioiiir  wfaicb 
Briggs  had  partly  changed  into  a  oenteiidia]  ooe. 
These  two  volumes  may  be  deemed  a  precious  tke- 
saurus  of  logaritliins,  from  which  succeeding  com- 
pilers have  drawn  very  liberallj.  They  form  the 
basia  of  the  TabU*  published  by  V^a  at  Leipsic  in 
1^  vUdtan  caiecnad  the  boat  and  


But  ihongh  At  TMtt  of  Vlacq,  carried  only  to 

ten  places  of  figures,  are  sufficiently  aestwato  for 

every  ordinary  purpose,  and  even  for  the  moat  deli- 
cate calculations  in  astronomy,  vet  many  persons 
have  often  regretl<id  that  the  original  tiyslem  of 
Briggs  was  never  completed.  The  celebrated  Le- 
gendre  has  employed  that  table,  imperfect  as  it  is,  io 
some  of  his  muBi  refined  numerical  Investigations.  It 
ia  well  known  that  Mr  Banui  Maaerea  devoted  a  ONi> 
•idenble  portion  of  hia  thne,  end  of  bb  fbrtane,  to 
ihL  rt;  ibiini;  n  if  the  works  of  the  early  writers  on 
logiifiil-uis.  hi  ihu  course  of  this  extensive  undertak- 
ing, he  entertained  some  thoughts  of  giving  a  new 
edition  of  the  Aritkmelica  Logarithmica.  and  ex- 
pressed  an  earnest  wish  that  the  vacant  chiliads  were 
fiMed  up*  To  promote  the  liberal  deaigoa  of  the  I^a- 
rm«  di«  Author  of  this  Article  waa  iodnced  to  be- 
stow some  re6ection  on  theaubjeet^nndavetyaimiile 
mode  occurred  to  him.  whieb  woold  b«ve  redaeed 
the  labour  of  computing  those  logarithms  to  little 
more  than  the  trouble  of  mere  tranacriptioo.  But 
11 


the  project  of  completing  the  canon  waa  deferred  for  lato^ 
a  time,  and  afterwarda  gradually  forgotten.  Tlm^'i'^ 
■Mttod  of  interpolation  then  proposed  aeanat  boir*^ 
ever,  to  deaene  notice  on  account  of  its  great  auD> 

plicity,  end  ite  ready  application,  not  only  to  tbe  im- 
mediate object,  but  to  other  questions  of  a  similar 
nature.  VS  e  shall,  therefore,  now  state  the  principle, 
and  illustrate  itf  application  by  a  few  examples. 

Tbe  square  root  of  the  quantity  a*-f- 1  is  evidently 
expremud  bj  tbe  coatinaed  fiaction  a+l_ 

'2a  +  ir. 

If  two  terras  ouly  of  the  fractioo&l  part  be  taken,  tbe 
expreaaioD  wiU  becoote  'Ja*+lss-^^^^t»ad  coo- 
//n»-|-l\  //2a'+2\ 

a  verynear  approximatioo.'  Fkiti=8e*,andbf  ao^ 

stitution  a/(^-^^  =  ^^''  wherefore 


differences  of  the  logarithms  of  the  .series  6,  6-J-i, 
£4-^>  <'^''^'  added  to  the  logarithm  of  2i^l,mutt 
give  the  logarithm  oi''2fi-\-S.  By  this  sisiple  process 
then,  any  table  of  logarithms  is  carried  to  double  its 
actual  extent  throuEh  all  the  odd  nombers,  those  of 
the  even  onea  bei^g  Ibuad  bj  the  aMveadditioin  ff  ihe 
logarlihn  of  S. 
To  find  the  Ibaitiaf  approuiMtioo,  let  three  tenm 

«r  the  fiiMiional  aeriea  be  takeot'and^^^p^  ^  as 


a  ifaie  but  quantity  exceeds  obH 


2b+S 
96+1 


end,  therefoiCi 


1,0 

only  by  a  very  mioaie  diftieace,  ^  log.-^  = 


tbe 


26+3.  .  ^ 

SH-i'''<SH4NfHl>»*  """" 

modulus  of  the  system.  If  the  number  2^ -(-3  or  8&-f] 
be  expressed  by  y,  this  small  correction  will  amovot 

-"'4-3 

Consequently 
^leg.^^^— ItmaybenceheeompnMrdNi 

the  correction  on  the  first  approximation  will  only 
reach  unit  in  the  last  figure  for  the  numbers  un- 


Af  2M 

but  to  ^Y^or-^. 
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der  206  in  tables  of  »even  place*,  for  those  under   Wnnce  «•  derived, 
2055  in  the  tablet  of  ten  place*,  and  for  the  numbert 
under  44286  io  table*  extending  to  fourteen  places. 


The  cometHMM  naedcd  in  Brigft'*  TMu  wtU 
1  to  tlMM  VaAta, 


85150 

—  2 

2.3 151 

—  7 

80706 

—  S 

22143 

—  8 

27899 

—  4 

21290 

—  9 

£5898 

—  5 

20557 

—  10 

24372 

—  6 

199J3 

—  II 

Sappoae  it  were  required  to  find  the  logarithmi  of 
the  odd  number*  above  300,  to  ceven  places  of  deci- 
nelsi  Anuaiag  the  logarithnM  of  the  aerie*  of  half 
dMMe  Dimlien,  iM  thiir  dternato  diffietmeaa  be  tekeOt 


AlunMtc 

Thar  Halve*. 

150 

2.1760913 

151 

2.1789769 

\->2 

2.1818436 

57523 

28761 

153 

2.18k;9l4 

57 1 45 

28572 

154 

2.1875207 

.'56771 

28386 

155 

2.1903317 

5640S 

28201 

Hence  the  logarithms  of  the  double! 
by  the  mere  addition  of  these  hakes. 


SOI 

2.4785665 
28761 

SOS 

2.4«1M26 

805 

&484S998 
98886 

807 

2.4871  S84 

28201 

309 

2.4899585 

To 


the  process 
be  cpfltpttted 


In  this  manner,  the 
operation  may  be  con- 
tinued ;  but,  to  prevent 
any  accomulaUoa  of  er- 
rors, the  logarithnM  of 
the  composite  numbers 
should  serve  as  standards, 
being  formed  hy  the  ad- 
dition of  tlie  logarithms 
of  their  several  factors. 
The  legariduM  oTtbe  in- 
temieuateeveD  Dunbeie, 
808,  80*.  806,  306.  end 
810^  are  easily  determin* 
ed  by  adding  .3010300 
to  the  logarithms  of  151, 
152,153,  154,  and  155. 
a  little  farther,  let  Vlacq's 
fiar  the  nmnbert  Above 


OMmbm. 

HiblUlTM 

2000 

3.3010299957 

2001 

3.3012470886 

8003 

8.9014640781 

4S40774 

9170887 

SOOS 

S.50 16809493 

4338607 

2169S0S 

9004 

S.30I897717S 

4336441 

216S220 

9005 

8.8091148770 

4884977 

916718B 

* 

4001 

8,802  tHR.-;;  1 4 

21-0387 

4003 

3.6023855901 
•  9160808 

4006 

8.6086096904 
9168890 

4007 

8.6028193424 

2167139 

4009 

8.6030860563 

Ageb,  -to 

Canon. 


ooapnte  tbe  kgRiithan  is  Brigpra 


Sum- 
ben. 

Thiir'i^ 

9995 
.0<)!»6 
9997 
999s 
9999 
10000 

.■^99978979846419 

3.<)9982624745441 
3.9!W86969210827 
3.;)!)!*<»l'i  13241658 
3-99995656838020 
4410000000000000 

8689365404 
8688496217 
8687627 19S 

4344682707 
1-341'2+8108 
4343813596 
l646879Wn 

968676884^ 

19991 
19993 
19995 
•9997 

4.80068461916161 
4844689606 

. -'         ■        .,  ■  • 

The  additive  parts 
here  consist  of  those 
ditfereiice-o  dimioish. 
ed  bv  11  and  tbe  laat 
.  flMbf  K^ilMe  .tbe 

^  preaah  M  the  Iwi 

80867*  '  ■ 

.-  -..,..1 

4.30087796598857 

4S4424S097 

4^0092140846954 
'  4648888681 

4J0Q06484ttQ«88 
.  464687916J 

4.80100698089700 

The  first  mode  of  interpolating,  thus  derived  from 
tbe  nature  of  logarithms,  and  so  commodious  for  their 
commutation,  might  likewise  be  deduced  from  ( 


conaidfratione.  Let<d»J%  C,jD.  J^Acnfireaeotem 
aerica  of  nmrfMn^   If  they  edwice  regularly  and 

slowly,  their  first  differences,  B—A,  C — B,  D — C, 
E — D,  &c.  may  be  viewed  a«  confitituting  an  arithme- 
tical progression.  Wlierelore  the  sum  of  the  extremes 
wDl  be  equal  to  that  of  tbe  mean  terms,  or  (£—!>) 
+  {B^li  s  (D^C)  +  (C-Bh  that  ii^  MLass 

E  A 

iD^%B^  theraisre  D— B=^^, 


phM  ef 


Applying  thia  to  the  logaritbou  of  eight 
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INTERPOLATION. 

launwl*.  the  logirilhnj«  of  500,  501,  502,  503,  50*,  &c.,  tlwn 
log.  5(»=log.  50l+!2Sl*2t=Jf±i2?  =  log.  501 


•-4J«9i00l>=S.79I«6799i  tiiehalmof  the  alter- 
me  ^§enaee»  of  the  logtrithtBi  eTSSO,  251,  252. 
26S,  firing  thug  taken,  .s?  tjcTore,  to  compose  by 
their  addicans  the  Jogarithnis  of  the  odd  ilUmben 
503,  505,  'i/7,  AC. 

But  since  £ — J^D-^2B,  it  follow!  that  £= 
A-i^HD — B).  Wherefore*  lo  any  series,  the  fifUi  term 
will  be (enadumtft  hf  eddiBf  to  itm fint term  the 
doiiUe  die  diftmioe  tetil^wa  Ae  teeood  end  fbnrth 
temif.  In  this  way  the  tables  of  calural  Biaee^  tao- 
gents,  and  secant*,  could  easily  be  framed.  Thus, 
the  logarithmic  sines  of  the  successive  arc^,  50",  50" 
1'.  50'  8',  and  50°  S'  being  frota  VUcq's  Tabiet,  to 
SmI  the  legerithnie  tlM  eTM*  V. 


Art*. 

Logaritlimie  IH1M& 

50'  C 

9-8842539665 

r 

9.8843599.S96 

)  21175S5 

2' 

9.884465a5(» 

c  * 

)  42235170 

V 

94846774085 

Here,  [  Lib^in>;  over  ihc  middie  term,  the  difference 
between  the  logarithmic  sioes  of  5Qf  1' and  of  50°  3' is 
doubledf  and  added  to  tbtt  «r5(P,  to  fbrai  the  Jen- 
ritbmieaiDeof  50°4'. 

But  •  neenr  approxiMtiea  mtf  be  obtefawd,  by 
supposing  the  second  differences  of  any  series  to  form 
the  arithmetical  proprewion.  The  sum  of  tlie  ex- 
treme terms  C— 2/?  f.'!  nrul  y~'iL^.i)  would, 
therefore,  be  ei]ual  to  the  sum  of  the  mean  terms 
D—'iC^lj  rind  /  — 2/J  +  C;  whence  F—A-=i%B+ 
3£— 2C— 2Aor  J^ss4+8(£+fi)_S(C+Z)).  Thnsi. 
the  natural  sinee  «f  tlie  eiicBuwe  am  80,  8lt  8& 
84,  and  85  degieeiewjba  eMfljeeaipaled  to  i 
pMoee  offignree. 


Arc*. 

80* 

.8000000 

81 

^50981 

^  1.0748310  xsss-sssedso 

32 

.5299193 

1 1 1.0T45588XS=214^91 166 

33 

.544()390 

-84 

.5592929 

J     dianro*  xaisimu 

Sff 

^88764 

The  sines  of  31'  and  of  34"  are  here  added  together, 
and  the  sum  tripled,  i*nd  Irom  itiis  amount  is  taken  [he 
double  of  the  sum  of  the  sines  ol  31"  aod  of  33" ;  tlse 
uoe  of  30°  being  subtracted  fron  that 
leaves  finally  the  sine  of  35°. 

Eoaplqyiog  the  same  number  of  tenna  ( 
aMm  cleeeriVliceauinatiea  m^ba  dtMomnd,  by 
eoBiidertng^  tbM  dHferemeea  onlyae  miironB^ 
progressive.  Wherefore  the  cxlrcmc  dISercncee 
D— 3C+3J3— ^  and  F—?>K  +  3D—C  will  be  to. 
gether  equal  to  double  the  middle  one,  £ — 3D-f- 
SC—B,  and  consequently  F^Ass-iE—lOD-^ 
IOC— 5B,  or  F=v4+5(£-'il)— 10(Dl-C). 

Hcnoe  the  kgerithma  evett  of  bnr  mnboa  oHf 
ba  compoted  axaat  to  eight  deciiBBl  pboae.  Thw, 
the  logarithms  of  15(\  151,  152,  153,  and  154,  bo> 
in^  given,  that  of  155  is  found  by  this  process: 


f  150 

r  151 

{IS 

L_155  J 

2.17609126 
2.17897695 

2.18I89S59 
2.18469143 
2.18752072 
8.I5O88I7O 

854377  X  5=4271885 
S84784xl0a884784O 

Difference     1 424045 
Add  S.17fi091fl6 

S.19088171 

I  ef  the  astranea  m  the  progroutve  third 
aooaa  haiv  oaw  aianaied  equal  to  that  of  the  ■ 
«o  bate  &-S  C+8  A-^-l-  0L-«  F+8  Ds 

£—9  J>-|-3  C—B  +  F—5  E+S  D^C,  and  by  re- 
duclion  G— y4=4  F— 5  £ — 5  C — i,  B,  whence 
i<+4  {F — B) — 5  {E — C).  It  seems  unnecessary  to 
subjoin  any  farther  illustrations;  but  the  very  sunpte 
methods  of  interpolation  now  proposed,  might  oe 
applied  with  greet  iiwflity  and  advantage  in  varioot 
physical  reaearcbei.  In  tfab  mt^,  niv»  light  may 
be  thrown  tipoa  the  reeiitanco  «  fluids,  aod  upon 
tbo  fbrco,  the  donai^,     *  ' 


the  oompooent  beat  of 
(o.) 


latetfom. 


Thf  d'fT,;retn  ij  httween  the  logarithms  of  151  and 
154  u  here  multiplied  by  &,  and  the  difference  of  the 
logarithms  of  152  aid  15S  is  multiplied  by  10 ;  and 
the  excess  of  the  fonner  pioductNebove  tholettarbo> 
ing  added  to  the  logartthai  of  180^  ^«ei  the  ]e> 
garithm  of  155. 

It  would  obviously  be  preferable,  however,  to  em- 
ploy the  formula  in  a  modifu  J  it  rm  for  interpolaliMI 
merely.    Hence  i)=  C+  \{h—U) -f  A—F. 

If  six  terms  of  the  series  were  given,  the  seventh 
conld  be  found  to  a       d<^rce  of  accuracy.  The 
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POPULATION. 


The  Returns  of  the  Ccnsu*  of  IS31,  aa  given  in  tlie  Abstract  printed  by  order  of  the  House  of  Commons,  ^-"f- 
not  having  been  published  till  this  work  was  nearly  finished,  it  appeared  to  be  proper  to  in*ert  here  buch 
parts ^of  the  inforraution  contained  in  that  Abttract,  as  are  necessary  to  bring  into  one  point  of  view,  all 
the  material  facts  connected  with  the  progrcsa  and  present  stat£  of  the  Population  of  llie  British  Empire, 
during  the  la&t  half  century. 

Countus  of  England  and  Wales,  their  Fxicni,  PopuUilim,  Sfc.  (Sec  Popuhtion  AbUract,  p.  32,  and  Relurni 

at  tlic  end  of  each  County.) 


Cnuatict  of  Eagland. 


Beilford  .... 

Berks   

Buckingham 
(Cambridge  . 

Chester   

Cornwall   

Cumberland . 

Derby   

Devon   

Dorset   

Durham   

Essex   

(iloucester  . 
Hereford  .... 
Hertford  ... 
Huntingdon  . 

Kent   

Lancaster 

Lcicenter  

Lincoln  .... 
Middlesex 
Monmouth  . 

Norfolk  

Northampton  .- 
NorthumberliH*d- 
Nottingham  ..i-m 

Oxford  

Rutland   - 

vSalop   — 

Somerset   r. 

Southampton  — 

Stafford  rr. 

SufTulk  77^ 

Surrey  m 

Sussex  — 

Warwick   - 


Westmoreland 

Wilts   

Worcester  ... 
York 

East  Hiding 
North  Riding 
West  Riding 


[Es 


GLAND- 


Sqiure 
Suitute 


463 
-5C 
740- 
85+r 
1,05* 
\,S27- 
I,+7»<- 
1.U2IS- 
2,579- 
1,U05- 
1,0W- 

l.'25«- 
869- 
5'2&- 

1,5.H7- 
1,831- 
804- 
2,7+8- 
'ifiiJ- 
49«- 
,09'^ 
1.017- 
l,87f- 
837- 
75iJ- 
1+9- 
1,3*1- 
1,642- 
1,628- 
1,1 
1,513- 

l,+63- 

yoe- 

769- 
1.379- 
729- 


|"  5,961 


Popul&tlun, 


1  12.8  (Xi 
-441.0e<i 
— 92,:iCH" 

-ws.i-w 

-W4,.jO(. 


-f«4,*et: 
-H-9,  \-m 

-+6.5.7-fW 
-834,0tiO 

-ft;'.),  1-ee 
—y2, 1-0(1 

-4«0,8«C 


— 8S,80e 
■fH-7,f«Jfl 


-«795,10tJ 

-t»4,>efci 

—©45,500 
-^5,4-00 
— +7.1-W 

-a*t2.i-oe 
-i-ftr>,M»6 

-44.5.000 


-443,»:»e 

— w.yee 

-4t2,20« 


-6^2, «oe 

7,\m 
-y4-7,4ea 

-4«4,fiee 

— is,im> 
-i©i,2ee 


160,500 
-562, 7«e 


/'TT  Cent, 


1 1 

8 

10 

13- 

J«- 

14- 

15- 
12- 

8- 

11- 
II- 

14- 

ti- 

14- 

13 

21- 

23 

1.5- 

14- 

17- 

36- 

7- 

7 

10- 
16- 
9- 
1- 
17- 
11 
12- 
23- 
12- 
20- 
19- 
10- 
10- 
5- 
15 

20- 
7 

16- 


1+t- 


Poimliiiun, 
1811. 


72,600 
122,300 
-4«  I  ,«?nri 

-8S4,ffU0 

-+98,.^ 
-Wl.TOTJ 
-996,1170 


-4*3,600 
-860.901) 
-895,lt)0 
—97,800 
-I45,4t>0 
— *3,7aD 
-B85,()TO 
■*6G,(m 
-+55,100 

-y45.9tro 

-985,1-00 


-U6,\0(\ 

-t^7,im 

-Wi8,4-e© 
-14i3,'-ti© 
-^7,000 
-fi«0,8t5© 


-e6.s,soo 

-8^4,000 
-«42,9OT 
-934,7tm 

-4m.5m 

-«*6,4W 
— 47.50t» 

-«eo,:5oo 


-H-3,ooo 

171,100 

-&?-5,i-oe 


-97«?o,9ee 


per  Crit. 


18 
10 
].j 
19 
17 
17 
1.') 
13 
13 
14 
15 
13 
16 
8 
15 
14 
13 
25 
15 
17- 
19 
la 
16- 
la 

14 
13 

13 
11 

5 
16 
H 
14 
14 
22 
21 
18 
10 
13 
13 

J2 
10 
21 


16*- 


I'opulation, 
1021. 


85,400 
134,700 
-W6.S00 


Malo,  u 
cnanierat«d  in 
1821. 


Frmalcs,  u 
rnuiDcratnl  is 
1821. 


-+et,400  60.301- 

-St5,500 
_2fi2,60H 


-469,306 
-S+7,6ee 


■447,90e — ee8.22f)- 
-447,406 


-68,934H  ?5,565 

-?f  I  .;)Oej  99,106  W8,573 


-695,300 


-»+2,Coe  — W0,45i- 

-4«5,3at)  51,55*- 

-+92,4eel  64,121- 


—49,800 
-4S-4.60tt 


-Mt4,ooe 

 H8,1H0 


— eS8,800 
-47467,509 

— ?2,3ee 

— 84l,3©tt 

 4«5,^U*:l 

— g03,0t 
— H>O,7O0 
— »9,806 
 YS,90h 


-^,306 
-962,500 


-e89,0t 
-fH-7,9€ 


-tm.im 

-^7,70« 

-e8o,ofl 

— 32,46© 

-ee«.6ee 

-+S8,20< 


-+94.306 
187,400 
-&4-5,40© 


+h;4«6,7CK> 


40,3,S5 
65,546 
-64.867- 


-+1i2,952- 
-J^4,817- 
— ?5,60tf 
-4e5,87»- 


-444,909- 


—24,020- 
-209,833- 
-^+2,476- 


—§6,390- 
-Hl,570- 
-tW3,573- 
— S7,27»- 
-W6.89e- 
— f 9,575  ■ 
>5,354- 
—91,491- 

— es.siT- 
— 9,'i23- 
-te2,056- 
+^),199 
8,373- 
,668- 


«t6,OO0  j*?,4ie- 


-4*9,87+ 
-44fi,705- 
3,82?- 
«:  ti  *■ 


-ie8,213- 
—90,259 


—92,761- 
90,153 
-997,542- 


-5rW3,67^ 


43,331 
66,431 
—69,201 
—61,608 
-H7,I46 
-4^*2,630 
—60,524 
-HJ7,460 
-290,811 


-141.515 

-F75,392 
—51,691 
—65,593 
—24,751 
-?«),I83 
-*+0,383 
—88,181 
-Wl,488 
-640,9.18 
—94,555 


-+?7,476 
— 1»2,908 
-W3,611 
—95,382 
—68,154 
— 9,264 
-»e4,097 
-4*5,115 
-444,925 
-t«9,372 
-W8,132 
-2^8.787 
-44<5,314 


—25,846 
4+3,944 
-94,165 


—97,688 
93,228 
-401,815 


*rff7,758 
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POPULATION. 


CwHlkt  ^  Wuiet.   (See  Population  Abttract,  p.      wad  County  Betunu.) 


Ccontiw  of  wuH> 

Areft  in 
Square 
HUM 

PopuUtioD, 
IWl. 

Inctewe 
jxr  Cm/. 

Po|MlIaUeI^ 
1811. 

lDcre*M 
Mr  CtnU 

PopulsthM, 

laai. 

Main,  u 

Vcmaln,  m 
CMunKnHVH 

in  MU. 

1271 

85,000 

10 

38,300 

SO 

40,000 

z  I,  /  ov 

r n  n 

^  ■*■.  4 
(  ■'•» 

'i  •>  T  1 

1  n 

jy 

99iOOU 

21,853 

21  760 

i^—  r 

■}■    I  (W 

1  S 

52,000 

.  IS 

59,000 

Carmarthen  

y7+ 

()<!,' 

15 

79.800 

15 

92,000 

43,577 

46.662 

C&rDarvoQ   

544 

43,000 

19 

51,000 

16 

59.100 

38,412 

99,546 

Denbigh   

63S 

62,400 

6 

66,400 

18 

78,000 

37.785 

.38  726 

Flint  

944 

41.000 

17 

48*100 

14 

«4.900 

26,73a 

87.051 

792 

Tf,flOO 

19 

88,000 

18 

108.800 

50,427 

«I»810 

Merioneth   

663 

30,500 

5 

32,000 

9 

35,100 

16,479 

17,903 

Montgomery  ... 

839 

49,300 

9 

53,700 

14 

61,(00 

89,743 

30.156 

Pembroke  ...... 

610 

.nS.-JOO 

8 

62,700 

80 

75.500 

;u,530 

426 

19.700 

10 

21,600 

8 

2S,50() 

n,26t) 

1 1 ,193 

Walks  

7,485 

1  559,000 

IS 

6S8.600 

16 

781,800 

S50.487 

966,961 

Willi. 


ffiilf^^Tbeieiniaiber*  include  the  ,e«timated  proportionc  of  the  Amy  and  Navy  bclanging  to  eadi 
omiaii',  at  the  rapfldif*  periods  or  ukiaf  the  Cmimmi  bat  the  AOtial  Total  io  finglMid,  io  18«l«  «M 
lI,Mlv4S7  i  in  Wilai  it  wu  717,438 ;  aod  in  flaotlaad  i|  wti  9.Q9S»4fi6 1  u  .tbea  fooawnlid,  tad  m  ii 


THE  METROPOLIS. 
The  rapid  incrcaw  of  the  f  opulltion  in  the  suburbs,  since  the  beginning  of  the  leit  ceatlify*  i 
rapidly  the  metropoKs  Inereaaes  tn  extent,  although  its  population  has  not  increased  w  fast  w  that  of  the 

nation  at  l;:rj;r.  In  1700,  the  metropolis  contained  almost  an  eighth  part  of  the  inhabitant*  of  Enj»lantl  and 
Wales  ;  in  17jO  and  in  IHOl,  about  a  tcntli  p.irt  ;  but  in  Ibll  and  at  present,  only  about  a  twelfth  part. 

Objections  might  be  made  to  the  propriety  of  the  limits  of  the  metropolis  u»  herein  assumed,  and  it  may 
therefore  be  right  to  add,  that  the  population  of  all  the  parishes,  of  which  the  churches  are  situaie  within 
eight  miles  rectilinear  around  St  Paul's  Cathedral  (induoing  the  before  mentioned  addition  of  one  twenty- 
fifth  part),  would,  in  IfiOl,  have  aroounteil  te  1«031.500  »— in  181 1>  to  1,SS04NK>«— and  ie  ISSI,  to  no^es 
than  1 .4Sl.iR)0 ;  mihottt  iDciadiog  the  pariah  of  Wedirieh,  which  eontaine  ilfiM  addWeeil. 
.  N.  B,  The  pof  ulation  ascribed  to  the  dty  of  Puis  ia  eonpriied  withfai «.  dirtriet  of  ttH  eeoh  m  esteM. 

The  arrivals  of  coasting  vessels  in  the  port  of  London  may  be  estimated  to  biiv?  lu  f  n  nb out  5500,  in  the 
year  1700  ;— 64-00,  in  the  year  1730; — 10,400,  in  ISO  1  ;— 13,500,  in  I8II,  and  ui  abuui  17,000  per 
onnam,  since  the  year  1817.  This  produces  a  constant,  li  ough  fluctuating  accession  to  the  population,  to 
a  larger  amount  than  cl&ew  here,  and  consequently,  a  twenty  titih,  instead  of  a  fifiiolh  part,  is  to  be  added  to 
form  a  eomparibon  with  the  I'ari.sh  Uegistcr  Keturng  in  the  General  Abstract.  With  ihic  addition,  the  me- 
tropolis, in  the  year  1801,  contained  about  900,000  (-^D  1811,  aheot  1,0^0,000 1  and  in  1881,  about 

1,9174,800  ininmtaata.   The  totals  would  then  be,  ia 

170a         1750.         1801.  1811.  1881. 

e7*fiS0  I  07M5O  I  900.000  I   1,050.000  |  1,874,800 
The  actual  totals  wemMenlad««efe{  S64i64ff  |  iMS46  \  IJKUjm 
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ihe  Sktu  ^  SeoUmd.,  {See  Popidatim  JiUnettp^StttBAlbmm 
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Scoduul. 


\berdeM 

Argyle  

Ayr   

Banff   

Berwick  ,„„. 

Bute  

Caithness   

Clackinarinnn 
Oumbarton  ... 

DumfHw  , 

EiUobttfgh 

Elf»in   , 

File  M.  

Forfar   

Hadilingtoa  m< 

lavernnt  

KiocwdiiM  .. 
KioroM ........ 

Etrkeiidbr^ht 
Lanark.... 

Linlithgow 

Nairn   

Orkney  &  Shetland 

I'ccblt's  

Ferth   

iUolireir   

Rom  A  Crocnarty 

Roxborah  

Sdkirk  

Stirling  

Sutberkod   

W^tom  


IMl. 

|wr  Cm. 

-  Ftaidition, 
ISII. 

per  Cint, 

PopobtiM, 
1821. 

Malc9,  Hi 
in  lifJl. 

FcRialn,  ut 
^uRicratcil 
in  1821. 

-10 

14 

158,600 

72,383 

83.004 

?«,S0O 

19 

88,400 

If 

47,775 

49.541 

87,100 

23 

107,*00 

21 

i  29. 8  00 

61,077 

66,222 

S7.000 

2 

.S7,900 

17 

44,  too 

20,193 

23.368 

31. ()()<) 

1 

31,S0O 

7 

.'54,100 

15,976 

17,409 

12,200 

2 

12,400 

1.1 

14,100 

64  74 

7,323 

2S,tO0 

i 

2t,200 

27 

30,800 

14,196 

16,042 

11.200 

1] 

12,400 

9 

13,200 

6,^07 

21,  too 

J  ^ 

2.7,000 

1 1 

27,900 

18,046 

14,271 

£6,400 

IS 

^100 

]  1 

72,.'i00 

88^72 

37,30C 

1*7,100 

ti 

1 5S,600 

27 

195,300 

87,759 

93,755  ! 

27,600 

5 

2U,(>()0 

(J 

81,800 

1 4,292 

16,S70  i 

8 

104.  Coo 

12 

116,800 

5,<J.540 

61,016  : 

102,*(10 

a 

1  lo.soo 

4 

1 15,700 

52,071 

61,359 

32,200 

J  1 

il.v.fiOO 

16,828 

1 8,299 

7(i,80O 

80,yoo 

14 

92,000 

•12,30-1 

47,853 

27,200 

28,400 

5 

29,700 

1.5,540 

15.578 

s 

7,500 

6 

7^ 

3,660 

4,10a 

so,m> 

151,600 

15 

34,800 

14 

39,700 

18,406, 

20,397 

SI 

198.100 

26 

2+9.300 

1 15,885 

129,002 

IS.lflO 

9 

20,I(»0 

15 

23,100 

10,703 

1  l,9S2 

S,;><>0 

8,500 

9,200 

4,0S2 

4,924 

4S,KK) 

47,700 

14 

54,200 

24,070 

29,054 

.9,000 

14 

10,300 

10,200 

'*,973 

.5,073 

7 

2 

1    1  ,oOU 

00, (JJo 

73, Ul  ( 

80,700 

19 

96,100 

19 

ll<»kiOO 

51,178 

57;eo6 

to 

62,900 

IS 

70,«00 

88,884 

88,504 

s-t.soo 

11 

38,500 

8 

41,700 

19.408 

21,484 

.5,200 

16 

6,100 

11 

6,800 

3,205 

.•5,432 

r.2,500 

15 

60,200 

11 

66,700 

31,718 

33,658 

i 

£4^400 

&4,,3O0 

11,088 

12,752 

S8,700 

17 

» 

S3,900 

15»8S7 

17^ 

1,652,4,00 

13 

1,865,900 

I4i 

2,135,;i',",) 

y83,552 

1,109,904 
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Jlitlmt  if  Ik  lyihliwi,      fif  Irdami,  aooording  to  th«  Tm 


Leintter., 


t   lotal 


in  imSL 


Galway 
Galway,  Tgwn 
teitrin 


Carlow  

brogheda.  Town 

Dublin  

Dublin,  City   ... 

KilJarc  

Kiikenny  

Killcenny,  Citym  

King**  Comaqr  

Louth    .... 

Meath  

Quoen'i  Couoty  ........ 

Westtneath  ...'...,...«.  . 
Wexford  ...„.»•••....«• 

WicUow   

Muntter   fvtoj 

(^WS  ....•••tax 

Cork  «... 

Cork,  City   

Kerry   

Limerick  

Limerick,  Cii^'., 
Tippertry 

Wsierfoni  

Waterfbcd,  Ckf 

UJ»««   Mat 

Antite...:  

Armagh   

Carrickfergui,  Town 

Cavan   

Donegal   .., 

Down   

Fermanagh  .......*..■ 

Londonderrj  ........ 

Monaghan  

Tyrone  


Connaught 
Lcintter  .., 
Munater  ... 
UbMr  


21, 112 

3,353 

43,702 
30,254 

DO  retom. 

19,690 
3,086 
16,633 
15,101 
14,564 
23,4-1  ♦ 

no  return. 
19/lOS 
16»9«B 

no  return. 
25,981 
19,932 

DO  return. 

no  return. 
19.445 

91,**7 
7j658 

31.749 

17,897 
no  return. 
50,22t 
19,342 
1^1 

45,858 

21,944 

no  return, 
no  return. 

53,310 

SI.S«7 

27,066 
46,213 


iM  1111. 


■  191,487 

51,484 
4,185 
19>I23 
53,940 
38,289 
S4,S46 

13,854 
3,463 

21,987 
lG,005 
15,875 
26,479 
4,321 
SS.088 
17.M0 
17,488 
S0,4S» 
23,067 
23,478 
29,513 
18,419 

tiijiit 

12,175 
34,612 

36,089 
8,2fi8 
GO,  200 
21»49S 


37.714 
1,444 

S4.744 
46.000 
62,425 

98,191 


191.867 


140,!)<>5 
24,0"84 
94,096 
237,371 
158,110 
no  return. 

69,566 
16>t2S 
110,437 

176,610 
85,133 
134,664 
no  return. 
113,286 

no  return. 
148,479 

1  13,857 
no  return, 
no  return. 
63,109 

160,603 
5tS.936 
64,594 

1 78.622 
1 03,865 
no  return. 
290,531 
11^457 

S81.«48 

181,449 

6,136 
no  return, 
no  return. 

287,290 

mjiso 

1864S1 

140,433 
850,746 


iDlM. 


1,ASS,918 

286,981 

87.887 

10.5,976 
297.538 

127,879 
1,785,708 

81,287 

18,118 
160,274 
186,876 
101,715 
157,096 

23,230 
1S8«3I9 
l07f7M 
101,070 
174,716 
129,391 
128.042 
169,.'?04 
11.5,162 
2,005,363 
209,595 
702,000 
100,535 
205.037 
214,866 

66.049 
353,402 
187.679 

«6,787 
9,001,966 

196,.577 
8,255 
194,330 
249,483 
329,348 

I30,aa9 

178,183 
259,691 


1.059,918 
1,785,702 
S,00£,S63 
«/IOl,966 


6.646,949 


m  1819 


181IL 


145,986 
3,143 
11,881 
60,167 
40^ 


11,781 
1,995 

49,S37 
(J,G66 
16,582 
22,432 

19,098 
11,785 

38,837 
18,584 


32,053 
48.99S 

367l41 
86,415 

I10,4ai 

62,871 
8,^2. 
1;8M 

30,053 

75,15J8 
2,119 


48,058 
19.149 
7,918 

37,750 
8,945 
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POPULATION.  83T 

r«pilui(n.  TUe  Numbert  qf  Marriofres,  Batditm,  and  BuriaU,    The  Numbers  of  Marriages  a$  ettiwMedfir  Fm  ami  PapdMiM 
"^1^     recorded,  in  Engtand  and  Walet,  have  been  as  Jol-        Tm  Yton,  kmtthtM  M,foUm,  (AiAmett  f»  S0>)  '"^V^' 
Ipw,  >br  <te  iHt  Tneiaj  Ytan.   (Awft  FwrU^ 


Uffdtr 

AtOwaet,  p.  154.) 

1 

Medium  ATe. 

nge  of  FiTc 
Years. 

nfe  of  Ten 

Yctn. 

MmitgH. 

- 

1801 

67,228 

237,029 

201,434 

1755  to  1760 

iodiMive 

52,666 

1802 

90,396 

273,837 

li>9.i>89 

1760  — 1765 

■ .  II 

59,883 

1803 

91,379 

294,108 

203,728 

1765  —  1770 

— — 

59,043 

\  69^SM 

1804 

H5,738 

294,592 

181,177 

1770—1775 

60,741 

1805 

7<),58C 

18K'J40 

1775  —  1780 



64,238 

\  65479 

1806 

80,754 

291,929 

183.452 

1780  —  1785 



66,722 

1807 

83,923 

300,294 

195.851 

1785—  1790 



7l,3f58 

(_      r  \  ?  w  1 
>        1  i ,  f  0  * 

1«08 

8%248 

296,074 

200,763 

1790  —  1796 

72,205 

1809 

83,369 

299,989 

191,471 

1795  —  1800 

74,998 

1        TO  4ft  1 

1610 

8l-,4.70 

29H,853 

208,184 

1  8CX»  —  1 805 

83,465 

IBM 

8(j,;?sy 

804,857 

188,543 

1805  —  1810 

^^^^ 

82,953 

[      A<  afic 

1812 

S2,f)66" 

301, 9j  1 

l.(}0,402 
186,477 

1810—  1615 

—  ■ 

5^9,012 

1813 

83,8(;0 

314,432 
318,806 

1815  —  18S0 

93.073 

1814 

92.804 

206,403 

iai5 

d9<944 

S44«931 

197.406 

1816 

91,946 

880.199 

S05,959 

1817 

8S,234 

331.583 

199,269 

1818 

£h;,:79 

331,384 

213,624 

1819 

95,571 

333,261 
343,660 

213,564 

1820 

96,838 

208,349 

Wile» 

SoodMid. 

Anty,  Navy, 
and  Seamen. 

Gml  BritaiB. 

2,036,317 

140,820 

356,5^ 

2,588.678 

Kuaberof  Fanillct  ... 

146,706 

447>M» 

•«« 

5^488^670 

^467 

86^1 

1.109,904 

S19.S00 

*ifl 

7.137.018 
7.S5*,619 

Ti  Pcrsor.s... 

ll,flSli««7 

717.4SS 

^^098,466 

619.900 

14,391,631 

ToUl  or  I'cnoaa  in  Ireisnd  «.  ^,  6,846.949 

Told  ttlftmam  la  the  Itlaiidt  of  the  Britiah  Saw  4   9S,1SS 

Grand  Total  of  tlie  Population  of  the  British  Mj;irN   m  ;921...  21,330,802 


Summnry  and  Comparaiive  Siatemeni  of  tke  Enumeratiom     l&Ol,  181  i,  and  1821.    (Abstract,  p.  8.) 


Population, 

imi. 

/'(T  C'rnf. 

DimiDution 
jKr  Cent. 

Populitkm, 
lull. 

Iiicr««» 

per  Cmt. 

Diminuliun 
per  Cait. 

Population, 
1821. 

8,331,4.54 

1.599.068 

Hi 

13 

IS 

*•■ 

9,538,827 
611,788 
1.805.688 

18 

in 

15^ 

11,261,437 
717,438 
8.09M5d 

10,472,046 

470,598 

14 

S6 

.«■ 

11.956,505 

640,500 

171 

50 

14,078,331 
319,300 

|IO,94'i.64G 

15 

12.596.803 

14.391, 

The  Confotm  vera  taleea  m  directed  bj  the  retpeoiive  Act*  on  the  lOth  of  Merdi.  in  the  year  ISOI ; 
OB  the  S7th  of  Mar«  fa  theyeer  1811 ;  lad  on  ibaSStb  of  Mqr.  In  theyeur  18S1. 
VOL.  iri.  r  A>T  II.  5  o 
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liEi  iiAC  riON,  DOUBLE,  AND  POLARISATION  OF  LIGHT .• 


I^riutiim  UsTtr  a  v<  ry  few  years  since,  the  greater  nuoi- 
,  rfLyl't-  j^er  of  liaiurai  pliilosophers,  and  almMt  all  mathema- 
^"""^  Ucal  optician*,  were  agrtid  in  contidering  the  rayi  of 
light  as  conpoaed  of  extremely  minute  molecules, 
darted,  in  tMtff  posfible  direction,  bj  a  luminoui 
botljrt  with  vwy  gnat  v«iocttic«>  The  form  of  theaa 
moMculM  remineA  uiidctMttijied  s  but  as  it  wm  in- 
ferred from  some  obtervationa,  made  long  ago,  that 
cxTtain  rayi  bad  not  the  same  properties  in  every  part 
of  their  circumference,  it  was  natural  to  compare 
thera  to  little  inagneu,  and  to  suppose  them  po»si:«»< 
ed  of  poles.  Hence  the  appellation  of  a  polarised 
ray  was  applied  to  every  ray  of  li^ht,  so  modified,  as 
to  exhibit  the  polar  properties  ofiu  molecules.  We 
■hall  b^in  this  artids  by  deacribbig  tb«  different 
methoda  that  have  been  diMwraria  fbr  cbtaining 
polarised  rayf. 

8mt.  I«— Dooblb  BivKACTiMi,  toHndtnd  a$ 
a  Mode  ^  roLAiusiiio 

Supposing  a  pencil  of  natvral  light,  that  is  to  9tf 
of  light  comiD);  directly  from  a  luminous  bodjTt^Htl^ 
out  having  undergone  any  change  by  refraotioii  or 

by  rtflecliun,  to  fall  upon  a  crystal  of  carbonate  of 
Itme,  perpendicularly  lu  one  of  its  surfaces,  either 
natural  or  artificial :  this  pencil  will  in  general  un- 
dergo a  bifurcation  as  it  enters  the  crystal ;  one  half 
of  the  incidmt  light  continuing  its  course  in  a  right 
according  to  the  ordinary  laws  of  refraction, 
•od'  the  other  eabibiting  a  very  remarkable  pheno- 
menoo,  and  assuming  an  oblique  directioOt  DOtwitb- 
standing  its  original  perpendicularity.  The  former 
half  is  called  the  ordinary  }>encil  or  ray,  t'le  latitr 
the  exirnordinary  pencil  or  ray.  Tiic  plinc  passing 
through  these  two  pencils  mu»t  obviously  be  per- 
pendicular  to  the  surface  of  the  crystal ;  this  plane  i* 
of  great  importance  in  the  pbenuniena  of  polarisation, 
aiM  U  »  deiioaun«ta4  the  prineipai  teetiw  of  the 
eryital. 

According  i-i  tl.!-  lii  flnffion,  it  appear*  that  every 
ray  of  li^ht,  at  i  point  of  incidence  on  a  given 
crystal,  will  li  ivo  a  principal  section  corresponding 
to  it ;  and  we  have  only  to  observe  that  all  these  sec- 
tions will  be  panllei  to  each  other.  In  a  rliomboid 
of  Iceland  epar,  the  principal  Motion  cut*  the  natural 
boN  ofdM  eryatal  m  a  line  pamllel  to  the  dkgoiial 
joi^g  the  obtuse  angles  of  the  pmlldognn^  and 
dividing  it  into  two  equal  parts. 

Now,  the  ordinary  and  extraordinary  rays  both 
acqttire  within  the  crystal  »etv  properiiet,  not  inherent 
in  the  direct  light, 

la  order  to  alww  this,  it  will  be  sufficient  to  re- 
naifc  what  happens  to  theee  rays  when  they  fall  on 
•ioeoDd  crystal  which  has  the  propeitiet  of  double  re« 
fractioo:  and,  first,  with  respect  to  A*  ordinary  raj. 


wMch  has  ptowrwd fti  roctiBneer  dlreetko  without  PotoMM 

If  the  principal  section  of  the  second  crygtjl  is  ' 
paraUel  to  the  principal  section  of  the  first,  the  raj 
will  undergo  no  double  refraction  in  the  second,  but 
will  continue  its  course  without  anj  aubdirkiM. 
Bat  if  the  prindpal  sections  of  the  two  erjstala  are 
perpendicular  to  each  other,  the  nij  which  was  or- 
diitarilif  refracted  in  the^rtt  crystal,  will  become  an 
tziraoidincr ^1  r  iy  in  the  second:  and  will  be  refracted 
obliijuely  when  its  incidence  is  perpendicular.  Bat 
when  the  principal  sections  are  neither  perpendico* 
lar  nor  parallel  to  each  other,  this  same  ocdiaaiy 
ray  will  be  subdivided  in  the  second  ciyilll«  hot  ili 
porttoM  wiUlMofdicrcrent  inteuitin^  ooei 
the  sectieoi  fbnn  an  angle  of  45*  with  each  other. 

Thf  rxtraordinHry  [hiiilII  cxtiibits  pIienrnriKiiij  of 
a  similar  nului'e.  It  r'jLuainian  extraoriJinary  pcocil 
in  every  crystal  of^  li  i  !■  ti  e  principal  scl  u  n  is  pa- 
rallel to  that  of  the  crystal  which  bu  transmitted  it, 
•ad  becoaaai  an  ordbary  pencil  when  the  principal 
iietHm  are  at  right  angles  to  each  other;  it  la 
■obdivided  into  two  pencik  of  equal  intensity,  if  tho 
two  sections  nafce  an  angle' of  45°  with  each  ot^e^, 
and  in  every  other  position,  into  two  icmis  of  un- 
equal intensities. 

It  is  very  easy  to  verity  these  propositions  bj  es» 
perimeot.  We  place  on  a  borizontsJ  uMe  apiece  of 
black  paper,  and  draw  two  very  fine  Hum  at  f^ht 
angles  to  each  other,  with  a  white  spot  of  a  otttahi 
magnitttdo  at  their  intonoction ;  and  we  lay  on  the 
paper  a  rfaomboid  of  catcarions  spar,  and  with  our 
eye  immediately  above  tlie  spot  we  see  two  images 
of  it,  situated  in  a  line  parallel  to  the  shorter  diago- 
nal of  the  upper  face  of  the  rhomboid.  Oaeof  these 
images  is  E^fcn  in  the  true  place  of  the  spot,a*ii 
easily  ascertaiDcd  by  two  Uaea  which  cross  in  it,  and 
of  w'bicb  the  portions  not  oovoiod  bj  (he  oiyttal 
point  at  it ;  these  rays  liave  therelbre  tndergooe  no 
dr-. I.itiijii,  a:iil  !iavc  li.,-rn  ordinarily  refracted.  The 
otli<.r  ia>s  tjavc  been  bent,  since  tbej  do  not  pass 
through  the  true  place  of  the  fpot|  and  thflicfiiw  olT 
ford  the  extraordinary  image. 

We  now  place  a  second  crystal  on  the  6rst,  in  auch 
a  oianncr  that  the  ihorlef  diaaoaala  of  iho  litces  in  con* 
tact  nay  be  paralidt  «•  atlD  Iwd  onljtwo  loiages  of 
the  white  spot,  but  they  are  more  reran ti  from  each 
other.  The  one  retains  its  natural  situ«4Uou,  wh^ace 
it  follows,  iliai  ;ln:  rays  which  afford  it  are  no  more 
deflected  Irom  their  course  in  the  second  crystal 
than  they  are  in  the  first,  and  that  they  have  always 
remained  ordinary  rays.  With  r^ard  to  tho  iccood 
image,  since  it  is  more  remote  IraBt  dm  true  plaoe 
of  the  object  than  when  eeca  through  the  first  crys- 
tal onlj,  it  ia  obvioas  that  the  rajs«  which  have  ai- 


*  This  article  has  been  obliginglj  fumialMdbj  M<  Abaoo,  and  baa  been  translated,  with  some  addittons, 
bj  a  distiogtdabed  fttend,  already  well  haowa  to  oar  ntadeia*  The  state  of  the  antbor'a  health  will,  it  ia 
hoped,  ho  raooifod  ao  an  apology  for  the  poat  aad  aaexpacied  delay  whicb  Ini  takaa  (law  ia  dw 
completioa  of  Mi  iwrihtrtahhwi^Rp. 
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obiritMim  readf-  been  «ilrMfdiii«riij  rtflnoied  in  the  lower 
rbomboid,  ha?e  OBdergone  the  «ene  kfod  of  neftee- 

*        lioD  m  pawing  ttirOLiL'^  l^r  upper. 

If  we  only  lava  tiie  upper  riiombuiJ  roudi  the 
Tcrtical  line,  80  as  to  remove  iu  princiftal  section 
firom  ita  parailei  (Kwition,  each  of  the  two  images  will 
be  sabdivided  into  two  others.  The  new  imagea  will 
•t  fint  be  very  veek  i  tbtir  intenaitjr  will  eugmeot  by 
degree*  et  tbe  CKpeme  of  the  original  imageg,  in 

Eroporlion  aa  the  angle  formed  by  the  two  sectinnt 
ecomc«  f^reater ;  and  at  iaaf,  when  it  is  a  right  angle, 
^  the  two  primitive  images  will  have  diiappoarcd,  and 

the  new  imaget  olonc  will  remain.  One  of  them 
will  be  at  a  diatance  from  the  true  place  of  the  apotf 
iadMdlreetienoftlMeborter  diaoenelof  tbmvfftr 
fhoflaboid,  ebont  eqnel  to  the  molt  ef  tbe  dooMe  re* 
fraction  of  the  aecoDd  cryatal  if  it  were  separate  from 
the  first.  This  image  is  therefore  formed  by  rays 
which  have  been  refracted  ordinarily  in  the  first 
crystal,  and  extraordinarily  in  the  second.  And  it 
will  be  equally  manifest  that  the  other  image  is  de- 
rived, on  the  contrary*  from  rays  refracted  at  first 
•ItnordiiMrily  end  Ibeo  ordinarily,  in  the  respective 
crystals. 

-  As  it  is  diffioolt  to  procure  very  thick  rhomboids 
of  carbonate  of  lime  tlut  are  quite  transparent,  the 
wme  experiments  may  be  perfonned  by  means  of 
two  prisms,  cut  out  of  doubly  refracting  crystals,  and 
renderad  achromatic  by  conbiBhig  than  with  prisms 
«r  eemnoB  glass,  placed  with  their  bases  io  oppo«ite 
directions.  Through  two  sucb  acliromatic  prisins, 
placed  on  each  otber,  the  image  of  a  candle  appears 
(Quadruple  or  double,  according  to  the  relative  posi- 
tions of  the  principal  sections :  we  thus  see  very  dia- 
tinctly  that  the  imagce  wMeh  disappear  are  not  oon^ 
fiModed  with  the  otber  two,  but  that  they  become 
lUnter  gradoslly,  while  the  others  increase  in  in< 
tensity  by  the  same  degrees. 

'  It  appears  then,  first,  that  the  direct  light  is  a/- 
•eyr  amded  into  two  pencils  io  its  passage  through 
the  natural  boea  of*  ojrtel  of  cerbonaw  of  lime: 
nnd  en  tbe  contrary  that  the  light  of  ivhleb  ddier 
of  the  two  pencils  is  composed,  when  submitted  to 
the  action  of  sucb  a  cry  stal,  in  tome  particular  poti- 
tiont  of  the  principal  tectien, S»  IMf  Msdp^  Bod gfvee 
but  a  »in|{le  pencil. 

Secondly,  the  two  ioiagct  famished  by  the  direct 
light  have  alwaye  en  efuud^gnt.id  brightness :  but 
the  lisht  of  IM  ordinary  or  eslraofdinary  pencils, 
when  it  under(^oes  a  further  double  refractioo,  give* 
almost  always  images  of  unequal  intenstttes. 

Hence  it  follows  thst  in  the  act  ordojhie  n  frac- 
tion, this  lost  light  has  received  some  new  properties, 
by  which  it  may  tlwi^e  be  dMnfoUiea  from  aa< 
tural  lighL 

Bat  are  tbeae  propertiee  neceeMiWy  oreoeb  •  iw« 

tore  as  to  be  inexplicable  without  supposing  tbe  ele- 
mentary molecules  of  the  rays  to  possess  certain 
poles  i  TUB  ii  a  ^UBitloo  wliwh  we  an  mw  to  m> 
amine. 

We  will  suppose  that  a  rhomboid  of  carbonate  of 
lime  is  placed  horisontally :  that  the  incident  Ittht 
talis  perpcndiealafly  OA  its  upper  surface,  and  that 

the  principal  section,  which  wil!  !ij  vertic.il.  is  in  the 
plane  of  the  meridian,  or  that  it  runs  north  and  south : 


ONOFLIGHT.  ^9 

«baerriag,  iunraver*  that  thaia  dhrectieM  ara  only  rohrintwi 
cbeeen  to  fbdlilate  our  comprehension  of  the  facu. 

The  ordinarr  pencil  nfTi  rded  by  this  crystal,  when  "^"V^^ 
it  is  submitted  to  the  ucUon  of  a  new  rhmaboiii  »i- 
milarly  placed,  th  i-.  i  ;  to  say,  having  also  its  princi* 
pal  section  in  tlic  plane  ot  the  meridian,  paMea 
throiqh  it,  ea  we  have  seen,  without  lateral  refifae* 
lion,  and  continues  its  course  in  a  right  line,  m« 
maidng  at  an  ordinary  ray. 

But  when  the  principal  section  of  theseconJ  cr  ,  S- 
tal,  being  still  vertical,  i.4  directed  from  east  to  west,  ■ 
tile  ordinary  ray,  transmitted  by  the  first  crystal,  will 
be  refracted  laterally  in  it,  although  it  faUa  peipeo- 
dicnlml/ctttlM  anrboe^  and  will  beoome  an  calra" 
crdinaij  rqr* 

In  die  flret  ease,  the  principal  section  of  the  ee- 
cond  rhomboid  intersected  the  ray,  or  the  luminous 
molecules  supposed  to  compose  it,  from  north  to 
south  ;  in  the  second,  these  molecules  were  intersect- 
ed  from  east  tt>  west.  It  may  be  remarked,  that 
this  is  the  only  circumstance  in  which  the  eaeea 
difiir  from  each  oibeff  the  ray  falling  in  both  cases 
on  the  tame  point  of  the  crystal,  and  io  the  «ame 
nn[;ti!ar  direction.  •  It  must  therefore  be  coiulu.lrd, 
that  in  the  ray  of  light,  or  in  the  elements  of  which 
it  formed,  (he  north  and  south  sides  roust  have 
different  properties  from  those  of  the  east  and  west. 

When  we  analyse  the  extraordinary  pencil  with  the 
•eoondcryital,  if  the  principal  aection  interaecu  this 
peacO  from  nofth  to  toafb,  ft  undergoes  the  extra- 
ordinary refraction,  but  it  follows  the  ordinary  t  u^rse 
when  this  same  plane  intersecta  it  from  east  to  west ; 
which  is  exactly  the  contrary  of  what  occurs  wiih 
the  ordtnar}'  pencih  The  north  and  ao«Uh  aidM  of 
tiiis  pencil  have  therefore  the  ntopoftlee  of  tlie  coat 
tad  vwt  cidaa  of  llie  octraordinary  pencil,  and  the 
reeenes  nor  It  there  any  other  difierenoe  between 
the  pencils:  the  sides  possessed  of  similar  pn  perties 
are  only  differently  directed:  so  that  if  we  could 
cause  an  extraordinary  ray  transmitted  by  any  crys- 
tal to  make  a  quarter  of  a  revolotion  on  itself,  it 
wonld  be  Impeetibin  In  ditimgairii  it  ftom  the  oidi. 
nary  ray  that  Imo  been  eeparated  from  it. 

When  natural  philosophers  say  of  a  loadstone  or  a 
magnet  ttiat  it  has  polc«,  tliey  merely  understand,  by 
this  expression,  that  certain  points  about  tbe  circum- 
ference of  the  magnet  possess  properties  which  do 
not  bdong,  either  at  all,  or  in  the  same  degree,  to  tlie 
other  pvtanf  the  drcnnlinence.  Itwattheneqvd* 
ly  correct  to  ny  of  the  ordinary  and  extraordinary 
ra3rs  derived  from  the  subdivision  of  natural  light,  in 
liie  cr)  'tal-  re"  carbonate  of  lime,  that  they  had  polet, 
or  were  polarised.  It  is  only  necessary  to  remarlt, 
in  order  to  avoid  extending  the  analogy  between  the 
ri|«  of  light  and  the  magnet,  b^ood  ite  proper 
bMtadlt  ml  fbr  every  element  of  the  ray,  the  lidee 
or  poles  diametrically  opposite  to  each  other,  that  is, 
in  the  position  here  aupposed  for  illustration,  the  north 
aiiH  sDiitH  poles  of  the  oruieary  r.jy,  appear  both  to 
possess  exactly  the  same  properties ;  and  it  is  at  the 
angular  disUnce  of  90"  from  these  point»,  that  is,  on 
n  perpendieuUr  to  the  line  that  joina  them,  that  ■« 
flad  hi  tbeaame  ray  polos  potteited  ef  dMbrent  pro» 
perties:  and  if  we  compare  with  each  other  the  two 
pendls  traoamittod  by  a  given  crystal,  the  poles  pos< 
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P«fcfMtrtan  leased  of  the  Mme  prc)i)ertie»  will  be  situated  in  di- 
of  L4jl.t.   rcctioM  pevpcMlicldBr  to  each  other. 

^'■^'"^  Let  us  once  MM  coneider  the  two  rays  tilMniil* 
cad  by  a  crystal  ef  which  the  principal  aectiaBliMip- 
posed  to  be  in  the  plane  of  the  meridian.  Tkai*  i| 
no  reason  whatever  for  assiiming  the  denominatioa  of 
poles  to  the  north  and  nuiith  side«  nf  the  ordinary 
ray  rather  than  to  ilic  coat  and  wei»t ;  but  as  it  is  ne- 
cessary to  make  some  distinction,  it  has  been  gene- 
rally agreed  to  apply  the  name  of  poles  to  the  north 
and  south  aUai*  Hence  it  has  been  usual  lo  say,  that 
tfia  enliaafy  My  ia  polainad  iv  the  ^«a*  ^  like  jwm- 
apti  ieetiom :  wbidi  to  aa  maeh  aa  to  aay  that  the 
different  elements  of  the  ray  ha»e  the  faces,  which 
we  have  culled  pole;,  situated  in  that  plane.  The 
extraordinnry  ray  is  polarised  perpendicularly  lo  Ihe 

ffi'nciptd  tectioH  t  its  poles  are  situated  perpendici>^ 
ly  to  that  planOi  aiace  it  become*  perfectly  similar 
to  lha  onUaaijr  iw,  wben  it  i*  nada  lo  daiGcibo  a 
fbartli  of  a  revMuttOB  round  itarif. 

When  we  have  arrived  thug  far,  it  becomei  natural 
to  ask  whether  we  ore  to  »uppo«e  tlmt  the  separation 
of  the  liL^lii  within  the  crystal  has  ^'it;^n  poles  to  the 
molecuiM,  or  that  the  pok*,  Alr^dy  preexitting,  Itave 
naraly  been  turned  towards  the  same  points  of  space. 
TUa  qaaation  b  a  vary  difficult  ooej  but  we  thail 
.  And  betoafter,  if  aot  a  damoaatiatiaa  of  tba  aaoand 
hgrtrntbcais,  at  laau  aone  plaoaibla  teaaen  fat  adopt, 
ing  ft.  It  will  here  be  auflcieot  to  remark,  that  to* 
niodi6cation,  undergone  by  the  rays,  is  entirely  inde> 
pendent  of  the  n«tore  of  the  crystal,  provided  that  it 
only  produce  a  double  image;  and  that  the  pbeoo- 
mena  presented  by  two  rhomboid*  of  calcarious  spar, 
placaa  OQ  each  other,  would  be  reproduced,  with  their 
nhMtaat  dataito.  if  wa  coaUnad,  for  aiaaiiplat  ona  of 
tliaae  rbonboidi  wkb  a  cryatal  of  caibaaaia  oPlaad  t 
or  if  the  first  crystal  were  of  s.i'f  liiir  aild'tha  atOOai 
of  quartz,  or  ofsulphate  ui'  bariia. 

But  it  is  not  only  in  the  phenomena  of  J  cubit:  rc 
fraction  that  the  particuhur  properties  at  polarised 
rajrt  aro  exhibitad :  tba  r^fieetitn  of  tbe*e  rays,  at  the 
•  awfiices  of  irantpartHt  toUet,  aflbnit  aiao  a  vaatbod 

of  dittinguiihing  theae  fnta  caataiaB  fi^U, 

When  a  pencil  of  natural  light  falls  on  a  trananu 
rent  mirror  with  any  inclinallon  whatever,  it  to  dhndk 
cd  into  two  part«;  the  one  passes  through  the  sub> 
stance  of  the  mirror,  the  other  is  reflected.  This 
latter  portion  is  always  found  in  the  plane,  passing 
through  the  primitive  pencil,  and  the  line  perpendi- 
cular to  the  surface ;  which  is  called  the  jmik  ^ rr^ 
JlecUo»,  and  which  must  bo  carafolly  dmiaigiitobad 
Ihmt  toe  refltcting  surface. 

If  we  now  place  the  principal  section  of  a  Ii  uhly 
refracting  crystal  in  a  vertical  pnsition,  and.  thraw  a 
pencil  of  common  light  perpendicularly  on  its  sur- 
face, receiving  the  two  emerging  penciN  on  the 
korizontal  surface  of  some  water:  and  let  us  sup- 
pose the  ordinary  pencil  to  aBOka  with  tba  aurftce 
of  the  liquid  an  angle  offV^W;  fthe  Crystal  befog 
held  in  a  position  inclined  to  the  horizon^ :  this 
pencil  will  undergo  a  partial  reflection  like  the  di- 
ri  i  i  li :''it,  while  the  extraordinary  |)<:ncil,  when  its 
angle  of  incidence  is  also  97°  15',  will  enter  the  li- 
quid  completelif,  toithvut  the  rrJlrclioH  <^  any  of  its 
rmkaUti  a  obampter  which  conatitittaa  a  aoarkad 
diltinotfon  balwaaa  dni  panaffl  and  tba  natmil  Ugfafe 


All  other  circumstances  of  the  experiment  renato-  PeWiati- 
iog  the  same,  let  us  now  cause  the  crystal  to  mdke  °' 
one  iburth  of  a  revolution  roond  ttot  infidiint  pwicO,  "^"^^ 
aoaa  to  bring  the  principal  aactlon  fato  a  poakioB 
perpendicular  to  its  first  situation  :  we  shall  then  fiod 
that  the  ordinary  pencil  alone  will  be  entirely  trana- 
mitti  il  iiy  ihc  1  quid  :  the  other  will  undergo  a  par- 
tial redeclion,  exactly  equal  to  that  which  we  had 
first  obaenNMl  in  the  ordinary  lay  t  tba  experiment 
afcrdiay  aaear  p>oof»  that  ifao  Vim  t$j»  anij  diAr  fai 
tba  diraetian,  vriiiek  ii  annnad  by  ibair  oarretpead- 
ing  side*. 

We  find  also  that  in  all  position*  of  the  prmupai  * 
section,  inieriixdirite  between  these  two,  the  two 
pencils  will  both  undergo  aparttol  reflection  so  much 
the  stronger,  for  the  ordinary  pencil,  as  the  principal 

section  to  iho  naaicr  to  a  ooHwidanoa  with  tbo  pJaaa  of 
refleotlBB,  and  for  tba  aartnordinaiy  pandl*  aa  tfiaM 
plaaoi  aw  aMwa  Baailjrpafnandiealar  to  each  other. 
We  ahdl  fiidrii  tbto  aaotran  with  as  aceotmt  of  the 

mathematical  law  which  appears  to  detL-r.uint:  the 
comparative  intensities  of  the  ordinary  and  extraor- 
dinary pencils  into  which  polarised  light  is  separated, 
when  it  is  analysed  with  a  doobly  retiracting.  cipiuL 
Let/;  bothahnaMiiyafthaaadimiypeiidHwna. 

mittcd  by  any  crystal,  and  F^WodP^  the  intenrf- 

tiaa.of  tba  ordinaiy  and  extitanliniiy  pencil  derivr 
•d  from  it  in  paiabg  through  die  aaoond  crystal:  let  t 

ln<  thr  angle  fnnned  by  the  two  principal  sections: 

then  we  shall  have  F  :sF  co»*i;  F  =F  *in*i. 

CO       p  oe  9 

In  particular  cases  we  shall  have  fr<»D  these  for- 
nralai,ifiaO»>'^Bj;»^^s0;  if  i=90*,  F^sdlk 

r^BF^t  aadlfiaa*5».  f^^^t 

Tliese  three  ron?rqitcnrr^  nf  the  formt:lr5,  3i  we 
have  seen,  are  contoriLjulilc  to  observaiiuQ.  li.  will 
not  however  be  prnvt  ij  tn  be  mathematically  exact, 
until  we  have  also  ventied  it  for  some  values  oft,  ilk- 
termediate  between  these  limits. 

The  formulas  belonging  to  the  extraordinary  ray 
ara,aqually  simple:      being  the  intensity  of  this  ray, 

and  JV.and  F^  dioae  afiha  tarn  otdfaibiT  and  estHh 

SV  9m  * 

ordinary  pencils  into  which  it  is  divided  by  (l>e  rry« 
tal,  t  preserving  its  former  aigoification,  we  shall 
hava  F^ sF^  iteK,  and  F^  scoiK  Uis^F^ sIV 

andP^asF^i  andin&ettbareiinootdliMiiyiiipli 

this  case,  the  whole  light  following  the  extraordinary 

paUi:  iri=90P,  F  =F  ,  and  F  -0:    wWch  is 
eo       e  et 

again  confirmed  by  observation,  since  the  extraordi- 
nary ray,  cl'iiiii;l'  frr'ni  ji  CLTtai;i  crvatal,  follows  only 
the  ordinary  c<jur«e  in  passmg  through  another,  of 
which  tli«;  principal  section  is  perpendicular  to  that 
of  the  hrst.  The  same  agreement  between  the  cal- 
cuUtion  and  the  experiment  will  ba  finind  when 
i=4'5° ;  which,  howavar*  doea  aal  anpaiaade  tba  Ba> 
cessicy  of  verifying  tboM  faini1aa»ia  vdl  aa  dw  fbr- 
iaar»  bj  direct  anparioMnta  aft  intanpadiBla  aDgha, 

SiCT*  II«>-Q^RErLECTioN,  contiderti  at  a  a^A 
Poliiriting  Light, 

Baiactioqt  at  tba  awftoa  of  a  iMMptnat  badj» 
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affords,  as  we  have  aeen,  a  criteriom  for  the  dittino- 
tioa  of  polarised  from  ocdwarv  raya;  wo  must  alto 
add,  tbat  such  a  refleetioa  b  OMO  capable  of  fnkt^ 
kfajf  ordtoarjr  Jtgbk 

TliroviBf,  fbr  oXMsple,  a  peaeil  of  nitural  rays  od 
a  mirror  of  comraoo  glass  io  a  horizootal  position, 
in  such  a  manner  that  the  inclination  of  the  ray  to 
the  surface  may  be  about  35  :  mc  shall  find  iliat  n 
part  of  the  pmi:il  will  pass  throtuh  the  glass ;  the 
other  part  wili  be  reflected  t       UM  KfleMod  pov* 


tum  will  bfl'jpoiantea  in  the  same  maimor  u  tne  on 
diuiy  pnoi  titntaitted .  by  a  crystal,  of  wbiob  dio 
principal  oallofc  coiiwidci  yith  Uw  jibMM  «f  ~  ' 


Oon. 


In  r.ict,  if  we  analyse  the  light,  thus  partially  re- 
ceded, by  the  assistance  of  u  cryst^ti,  oi  which  the 
principal  section  coincides  with  the  plane  of  refleo 
tion,  it  is  not  subdivided,  and  aibrds  ooly  a  singto 
ordinary  image.  Nor  is  it  again  MiiMlividod  ia  paM> 
img  thraugh  tho  Cfjritoif  •ken  the  pfincipal  section 
b  porpcndieular  to  the  pkne  of  r^ection ;  but  in 
this  case  it  only  afTurdn  an  extraordinary  image. 
In  every  other  posicion  we  have  both  an  extraordi- 
nary and  an  ordinary  itiiagc,  liie  intensity  of  the  lat- 
ter being  expressed  by  the  formula,  F  cos'i:  in 
whidi  F  is  the  total  intensity  of  the  pencil  subjected 
to  the  exporiowDl*  and  i  the  oogle  formed  by  the 
principal  tectioo  of  the  crystal  wini  the  plane  of  fc> 
flection.  This  formula  obviously  coincides  with  that 
which  we  have  given  for  the  urdinary  pencil  in  the 
case  of  two  crystals  conibiiiiid.  The  plciuc  i.i  re- 
flection  here  performs  the  oUice  of  the  principal  sec- 
tion of  the  first  crystal ;  it  is  therefore  in  this  plane 
tbat  the  ray  baa  become  polarised  by  the  reflection. 
_  Before  w»  iweft,  however,  that  tnere  n  eo  iden- 
tity to  the  apedes  of  polarisation  effected  by  partial 
tonsctloo  with  given  inclinations,  at  the  surface  of  a 
tflbsparent  body,  and  that  which  results  from  duubir 
refraction,  we  must  submit  the  ray  pulnrised  by  li 
first  reflection  to  the  test  of  new  reflections. 

These  second  reflections  wiii  obviously  throw  the 
^||bt  downwards  if  the  mirror  is  above  the  ray,  or 
i^Vftrda  if  bdow ;  from  right  to  Idft,  if  tho  arimr 
neehee  fbe  ray  on  in  Hen  bend^  sitrihee,  and  the 
reverse  if  on  the  [^r-ghtj  surface- 

Now,  if  the  second  mirror  is  above  or  below  the 
ray,  so  that  the  new  plant  of  reflection  coincides 
with  the  o'd,  there  is  a  partial  reflection  at  all  inci- 
dences- But  when,  on  the  contrary,  this  mirror  is 
pneaeoted  to  the  raj  on  tho  lofk  or  the  xMti  aide, 
and  in  wicb  n  Beoaer  titat  Ihc  nev  pbno  or  nfloo- 
tion  may  be  perpendicular  to  the  old  one,  all  reflec- 
tion ceases  at  the  inclination  of  about  35°,  already 
mentioned.  In  the  intermediate  positions  of  the 
mirror,  and  with  the  constant  inclination  of  35°,  the 
intensity  of  the  reflection  varies  in  proportion  to  the 
aquare  of  the  cosine  of  the  angle  formed  by  the  two 
planes  of  reifeidon  with  each  other. 

The  kMt  iltaBtioB  will  aboir  how  much  analogy 
this  eaperlinent  has  with  those  which  hart  been 
made  with  a  rhoinboidal  crystal.  In  tliose  experi- 
naenis,  in  order  to  see  if  the  ordinary  ray  had  the 
same  properties  with  respect  to  each  point  of  its  cir- 
cumference, we  caused  the  crystal  to  revolve  round 
the  ray  as  an  axis,  so  aa  to  bring  in  sucoessioB  ill 
principal  aection»  and  conn%ii«ntly  the  polea  eon- 


tained  in  it,  into  a  vertical  direction,  from  right  PAS^rioiiM 
to  left,  and  so  forth  ;  in  these  different  pontHwa  wt  "^M^ 
llirew  the  lay  on  a  transparent  substance.   Hen^  *~ 
we  left  the  fint  plane  of  reflection  immoveable,  and 
the  second  turned  round  the  ray,  which  was  thrown 
n  it'<  lifferent  sides.    This  trial  is  evidently  mbUbt 
to  iJic  former,  and  the  result  is  identical. 

We  may  Uierel'ore  now  affirm,  that  the  ray  which , 
is  reflected  at  the  upper  surface  oi  the  glaai,  with  an 
kidinatian  ef  nboat  U^,  pmaeases  in  all  rdpaett  tbn 
•ame  properties  aa  a  rqr  ttanamktnd  bf  m  cnMai^ 
of  wuch  the  principal  teetion  eoinddea  win  tb* 
plane  of  rtdcctuin. 

We  have  supposed  the  substance  employed  in  thtt 
expcrnncnt  to  be  transparent;  but  we  must  a  1J 
that  some  opaque  bodies,  such  as  black  marble^ 
ebony,  and  some  varnishes,  possess  in  an  equal  d^ 
gne  the  proper^  of  potaruiag  nja  which  are  aa- 
flaeted  at  tbeb  mtAea.  TbMa  mbalanoea,  when 
made  to  rcvolv*  round  a  polarised  ray,  exhibit  the 
same  effect,  with  regard  to  the  reflected  light,  as  the 
tranepaiMit  mbitanufi  wbidi  hava  baan  i 


Sscv.  in^QfBajft  FJUtTf AUrT  MarwHi. 

Rays  partially  polarised  are  those  which  posseM 
properties  that  may  be  called  intermediate  between 
the  properties  of  ordinary  light  and  of  light  cod* 
pletely  polarised.  They  are  distlDgtilshed  from  po- 
larised light  by  affording  always  two  pencils,  in  their 
passage  through  a  crystal  posses.'sed  of  the  property 
of  double  rt.'fraciion  :  ihey  differ  from  natural  light 
in  not  affording  always  two  pencils  of  the  same  in- 
tensity, in  all  posttiotks  of  the  principal  aection  of 
the  same  crystal. 

It  taagf  be  aaked*  if  a  partial! j  potarind  majr 
not  be  coniidered  aa  eooaistmg  of  a  portion.  A,  of 

larised  and  r  portion,  B,  of  natural  lif^ht.  This 
JaUer  portion  would  aluays  be  equally  divided  into 
an  ordinary  and  an  extraordinary  pencil,  in  its  pass- 
age through  a  crystal  poasessing  the  properties  of 
double  refraction ;  the  other  would  paa*  itmiNmtt 
aotireljas  an  ordinary  or  an  extraordinary  paMsd. 
In  a  certain  position  of  the  principal  section,  iber^ 
fore,  tlie  comparative  intensities  of  the  two  pencils 
would  be  ^B+A,  and  ^B;  and  nfVer  one  fourth  of  a 
revolution,  they  wcuM  (ji.t.uui:  ^, />',;; nd  '/?-f-y4  re- 
spectively. In  all  other  positions,  A  would  be  divid- 
ed between  the  two  images :  the  portion  belonging 
to  the  ordinary  image  being  expressed  by  A  coe% 
i  being  the  angle  conuined  by  the  plane  of  pofiitfwi 
tion  of  A  and  the  principal  seclion  of  the  crystal : 
and  when  tss40",  the  two  imagea  weald  be  of  equal 
intensity. 

All  these  consequences  of  the  hypoihc^ii^,  that  wc 
have  assumed,  are  conformalji^'  (o  experiment:  and 
we  may  therefore  suppose  that  a  ray  partially  pola- 
rised is  composed  of  two  separate  portions,  the  onCj 
£,  in  iu  natural  Mate,  the  other.  A,  totally  pdlarb* 
ed.  [Dr  Brewster^  axperiraenlt  on  partial  polari- 
sation will  be  mentioned  hereafter.^ 

In  every  pencil  reflected  perpend. cuUrlv  l,y  [i 
trar  :-]MLreiit  substance,  'dn'  [n  J  vanishes:  it  ac- 

quias  greater  and  greater  values  in  proportion  as 
the  angle  of  incidence  incieaiea ;  but  at  the  angular 
of  eanplala  iioleiiwuiiiMi  B 
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verj  ineoiin' 


Poknwtiua  A  conprebenda  the  whole  peaciL    Still  farther  from 

of  M|iM*  |b«  perpeiMlicultr,  we  find  again  in  the  jftrntH  uui' 

'ral  ligbt,  ii,  aiul  polarUcU  light,  il.  UMI; 

the  incident  aod  reflected  lislit 

the  aurface  of  die  nlmr,  i'  to 

derable  with  retpect  to  B. 

Metallic  mirrors  do  not  completely  polaniM:  the 

raj  s  that  tliey  reflect  at  any  angle  of  incidence.  A« 

io  the  cue  of  transparent  substances,  A  is  evsnes* 

ctDt  br  perpNdiealw  rajs ;  bat  it  bnemm  aensible 

in  VHKf  citor  oite,  and  the  light  bflcOBH  panitUj 

BfllirwffJ.   Tlw  ingle  of  polariaadon  of  •  ommI  it 

*  A 
tbRt  wUeh  unliet  tbe  quotient  ^  a  ouutiiauiB. 

There  exist  also  some  transparent  bodies,  such 
as  the  diamond  and  soifur,  which  never  prodnce 
complete  polariHtioB  of  the  light  that  ii  fcflectod  at 

dieir  Mirfaoei ;  bot  llit  qvotieat  ^Mquifeibatkaa^  and'odft 

much  greater  valoea  for  thdr  wibtiwa  dMn  for 

the  mccals. 

TIk  mathematical  law,  which  connects  the  value 
of  A  with  thiA  of  Iho  angle  of  incidence,  and  of  the 
felnetive  form  of  tbe  mirror,  baa  not  vet  been 

discovered-  It  is  onlj  known,  that  at  regular  angu- 
lar distances  above  and  below  ihc  angle  of  complete 
polarisation,  tiio  pru])ortiun  of  A  to  A-{-B  is  nearly 
the  SAtoe,  although  tbe  absolute  value  of  A  and  B 
may  have  changed  very  coni>iderably. 

Thus,  in  the  case  of  tbe  glass  of  St  Oobin,  for  ex- 
ample, ia  wUdi  the  complete  polariMtion  takes  place 
when  the  inclination  of  the  ray  to  the  Wirbce  k 
about  55°,  we  find  that  the  reflected  pendia  con> 
uin  the  tame  proporUm  ^ftiiaittA  llgbc  it  dm  fol> 
lowing  angles : 


in  order  to  observe  that  these^MgiWt  Tedw— d  fiem  PoUnniM 
the  perpendicolar,  approach  ■»  mveb  tbe  more  to  «'M^<>^ 
rinbt  angleit  aa  the  tefteedve  deoiitlei  of  the 
Menem  are  greater ;  but  it  was  not  so  easy  to  detect 
tbe  remarkiUe  connexion  whidi  exists  between 
these  two  i 


to  cxBrninCt 

When  a  ray  of 
light,  10,  passes  from 
a  vacuum  into  a  cer> 
tain  medium,  8S',  it 
k  rafneled  at  the 
point  of  incidence 
O,  approaches  to  the 
perpendicular  PQ, 
and  follows,  for  ex- 
ample, tbe  direction 
0&;Uwaagic8|>0I 
f  for 


65° 
and  7 


*2' 
IS 


63" 
7 


54' 
55- 


60° 
11 


18' 
40 


36  «7 


95  55 


35  59 


ceeb  medium  connected  by  the  proportion  bid  FOT  : 
•tnQOR::m:  1,  in  which  the  quantity  m  isconstuit 
for  all  values  of  the  angles.  This  quantity,  which  is 
always  greater  than  unit^,  has  been  called  the  iiu 
de*  of  re/raetion,  appropriate  to  the  medium.  It  ll 
necessary  to  distinguish  it  oarefillljr  <rons  the  refrae> 
tive  power,  a  naaiericai  exprmnmi  depending  oa  m, 
and  on  the  density,  and  chiefly  relating  to  dm 
particular  properties  attributed  to  refractive  sub- 
stances in  ilie  theory  of  emission. 

This  being  understood,  if  the  angle  of  inddence 
be  supposed  srch,  iliat  the  reflected  ray  OF  may  be 
completely  polarised,  it  is  found,  that  the  fai^gmf  ^ 
the  angle  efuwUtnee       U  Mfurf  to  file  atufa 
r^firaetiM. 

Io  die  following  table,  the  angles  of  pefarlmtlba, 

deternjincd  by  experiment,  are  compare  J  wirh  tho«e 
which  result  (rom  the  general  law ;  and  the  errors 
are  not  greater  than  uiay  be  attribilled  totbo  Vm* 
voidable  error  of  observation. 


For  water,  the  relation  of  A  to  A  ■\- U  '\s  nearly 
the  same  at  the  anclm  3"  iS^  and  73''  4tt':  the 
mean  of  these,  38°  30',  esceeds  by  l  only  the  true 
iodlimtioD  of  oompiete  potarisotion.  tboegb  it  it  do> 
daced  from  angtet  whidi  diiur  (Irom  it  more  than 
SO". 

In  the  s^ne  munner,  th^ofore,  as  astronomers  de* 
.lermioe  the  instant  of  the  passage  uf  u  luminary  over 
the  meridian,  by  corresponding  altitudes,  observed 
before  and  after  tliat  passage,  we  may  obtain,  with 
tolenhle  ptefiioion,  the  angle  of  oompiem  jxilatiaaA 
tioD,  by  tahmg  tbe  helf  ram  of  tbe  hidiMmooa  cotw 
responding  to  equivalent  partial  polarisations,  espe- 
cially if  ttc  take  care  not  to  deviate  too  far  from  the 
angle  required:  end  this  method  hat  \ii  advantages, 
when  we  make  tbe  experiment  on  bodies  which  do 
not  polarkw  the  njpa  of  1^  oomploteljr  «t  einjr  hi- 
cidence-  • 

Sbct.  IV — qf  tkt  Laau  loAieA  tanua  the  re- 
vRACTivK  DBniTtn  tfBoHtitiitk      Angkt  of 

It  ii  ^lifiitiviu  Ui  look  over  tbe  tables  which  have 
been  published,  of  the  angles  of  coruplete  polarisa- 
tion for  raya  reflected  by  substance*  of  varioM*  kinds. 


Conpoicd 

OiAr* 

CBOB* 

Air,        -  • 
Water, 

SP  4V 

♦5° 
55 

11' 

Fiuor  spar,  > 

54 

50 

55 

9 

—19 

Obtidian, 

56 

8 

56 

6 

—3 

Su^latc  of  lime. 

56 

88 

56 

45 

—17 

Uotk  crystal. 

57 

22 

56 

58 

H-24 

rt>paz,  . 

5a 

40 

58 

34- 

-1-6 

Iceland  cryalal, 

58 

83 

58 

51 

— ^8 

Rob;  apmel* 

60 

16 

60 

25 

-9 

Zircon, 

63 

8 

63 

0 

+8 

Ghu*  of  antimony, 

64 

*5 

64 

SO 

+  \5 

Sulfur, 

6+ 

10 

(ia 

45 

+25 

Diamond, 

68 

08 

1 

+  1 
^1 

ChnMBateofleed, 

67 

4fl 

85 

5 

This  law  is  capable  of 
other  reniarkablfi  lorms. 

Sinco  in  all  cases  sio  POl :  sin  QOR=m  :  I,  »u 
have  uoivermllv  sin  FOIsmtinQOK:  but  for  tbe 
eagle  .of  eompfete  polettmtiMi  laeg  FOI:&pi,  eod 

Awe  tmig=~'  — -^^=m,  aai  sin  POIbm  om 

CO*  cos  POl 
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POl=HnoQOB.and  ho  QOR=co«  POI,  conce- 
queaUy,  QOR-f  IH)1=::90'' ;  hence,  when  the  poiari- 
t&Uon  it  comjAeK,  the  iHclmatitm  of  the  incident  ray 
to  the  turfaot  it  equal  to  the  angle  qf  t^'raction  / 
and  the  reflected  mtd  ff^acffrf  nfft  tut  perptndicHlar 
to  each  other. 

It  i»  of  COn&cquciice  to  examine  some  objection* 
wUcb  bara  been  made  to  the  accuracy  of  the  law  in 
qiMttioo.  If  it  were  mailwmaiically  accurate,  the 
1^  of  aifMnt  colotua*  U  iiaa  b«wi  nbaenred,  would 
not  be  polariKd  txtcily  at  the  wnw  tjmtt;  ainco 
they  enter  th<-  refractive  medium  in  different  direc- 
lionK.  lii:t.i.u  It  would  fulbw,  that  in  the  usual 
mode  of  invcstigiiiiug  this  angle  of  complete  polari- 
latioa  by  analysing  the  reflected  light  with  the  um' 
tiltMiM  df  0  doubly  refractive  crystal,  we  ought  not, 
in  uy  enie,  lo  low  aight  of  one  of  the  images :  that 
whm  w»  arriftdt  for  nwtwio^  nt  the  angle  which 
causes  all  the  red  l^ht  of  tbe  mixed  pencil  to  be  po> 
lariftsd,  and  to  paaa  into  tibe  ordinary  pencil,  tbe  ob> 
lerver  ought  to  see  an  extraordinury  image  fonuc-d 
of  the  teiiile  winting  the  red,  that  i?,  jrreen  ;  and  the 
•ame  fo*  the  otlier  colouri?.  NotwithjiUuiding  this, 
it  baa  been  added,  io  the  greater  number  of  cases, 
dm  crjrtul  being  properly  arranged|»OM  of  the  images 
b  weakened  bjr  little  and  little.  It  «•  apipraach  to 
die  appropritto  mdinntleD,  mhI  at  lait  diamem 
Mtweijr  mthMtpfMenliBg  anj  «iiibl«  uacct  of  co* 
loor. 

It  may  be  answered,  In  the  first  place,  tliat  there 
actually  arc  substances 'in  which  this  appearance  of 
colour  M  manifest :  and  which,  ibereforc*  do  not  po- 
Uiiaa  the  ta>ji  of  different  kinds  at  tbe  aame  uglej 
but  accord  with  the  law  of  the  taoffent.  Among 
others  may  be  adduced  the  instance  of  specular  iron 
ore,  in  which  the  phenomraon  is  very  striking :  and 
the  oil  of  cat^sia,  of  which  tbe  great  dispersive  power 
rcnderit  it  also  perfectly  distinct.  It  may  be  ftdUed, 
too,  (hat  there  is  every  reason  to  hope,  that  more 
•ocuntte  observations  made  with  homugeneoua  light 
fton  dlAreDt  parts  of  tbe  spectrum,  and  ~- 


■Ntareflieateof  the  quantities  of  light  that  cmim  po- 
larisation, atindtnatinns  approaching  to  that  or  com- 
plete polarisation,  will  hereaAer  remove  the  slight  ap- 
pearance of  diiiagrccmcul  between  experiments  aud 
a  law  too  nearly  approaching  to  thi:»tn  !!  muss  of 
the  phenomena,  to  be  coosidered  as  otherwke  thm 
f^orously  accurate. 

The  tme  ilrea4]r  innrted  oont«hia.lht  dbomm  of 
Nveral  nedinnii*  eadi  ai  die  diauoBd,  and  wMir, 
which  do  not  completely  polarise  light :  the  law  of 
the  tangent  teenu  therefore  applicable  to  such  me- 
diums as  these,  provided  I'l.it  uc  understand,  by  the 
angle  of  polari»«ilon,  ibat  in  which  the  reflected  peD> 
cU  contains  the  greatest  proportion  of  polarised  tight. 
In  tiiia  case,  the  observation  of  this  angle  for  oietala 
wovld  be  the  mote  import«a,  as  their  refiadife 
dsoaitjr  ha*  not  been  hitherto  determined. 

Tbe  anglea  of  greatest  polarisation,  measured  ttom 
the  perpendicular,  appear  to  be,  for  m(  rt  ury  7(>i' ; 
for  steel,  above  71':  iiLnce  the  index  of  rcliaction  for 
mercury  and  for  steel  ought  lo  be  l.Ki  and  2.85.  [The 
oxid  colouring  Uie  suri'ace  of  heated  steel  hat  been 
found  to  give  about  8.1  for  its  index, 
nfficieotljr  ««U  with  thia  exporiaMau^ 


We  have  hitiictio  only  spoken  of  tbe  polarisation  Poknatian 
which  takes  place  at  the  first  surface  of  transparent  «f  Ught- 
surfneo^  entered  by  the  light;  the  tecood  surfaces^ 
possess  analogous  propcrtiee  with  reapect  to  light 
passing  out  of  ihem. 

Tbe  angle,  measured  from  the  perpendicular,  at 
which  light  is  polarised  when  it  is  on  its  passage 
from  a  vacuum  into  a  refractive  medium,  is  greater 
than  that  in  which  the  same  phenomenon  is  observ- 
ed when  the  light  coming  from  the  medium  tends  to 
pas*  into  the  vacuum ;  it  is  also  shown  by  experi- 
ment that  tbe  tine  <(f  the  former  anfiU  U  to  the  une 
of  the  tatter  as  the  index  of  reftaeiion  ii  to  aoitj'. 
\\'c  might  express  the  same  fact  b]r«aying  tbat  at 
the  btcond  surface,  as  well  as  at  the  fir&t,  the  ray 
compleleii/  jyiJariscil  by  rtflection  is  perpendicular 
to  the  refracted  ray.  It  follows,  also,  llmt  if  a  me- 
dium is  cOBtaiaed  between  two  parallel  surfaces,  and 
if  we  throw  a  pencil  of  njra  on  the  fint  aurfiM*,  in 
the  angle  which  afbrdi  eonpleto  pdUriaatioii,  tba 
transmitted  portion  of  the  pencil  will  also  fall  on  the 
second  surface  in  the  angle  which  again  produces 
complete  polarisation. 

Thus,  if  MN,  J, 
RS,  be  the  pa- 
rallel aiirfiicet* 
OR  the  iDci* 
dent  ray;  n 
the  Index  of 
refraction;  and 
OV  tbe  refract- 
ed ray ;  the  an- 
gle of  refrac- 
tion VOP'  will 
alMgrihaefiMd 
to  tbe  angle 
OVZ,  formed 

by  the  refracted  ray  with  VZ  the  perpendicular 
to  the  second  surface.  Now,  according  to  the  as- 
signed law,  when  FOR  is  the  angle  of  coaaplete 
polarisation  for  the  firtt  surface,  sin  POR  i  abi 
mgie  of  polariwwiea  at  the  second  enrfiica  sn  :  1* 
whence  dii  POR=n  rin  angle  of  polaritatien  at  the 
second  Furfiu  e  I^ut  from  the  law  of  the  fines,  as  in 
the  other  c*»e»,  we  liavc  sin  POR  :  sin  VOP'— »  :  1, 
therefore  sin  POR  =ii  sin  \'OP'  =n  sin  ZVO;  an 
equation  which,  combined  wiib  the  former,  gives 
the  angle  of  ooBplaila  poiariiatlop  at  the  aMOiideur* 

AMszm 

Haaoa  It  fidlow*  that  if  the  faiddent  rav.  being 
previously  polarised,  is  such  as  to  escape  all  partial 
reflection  at  ita  entrance  into  a  substance  terminated 
by  parallel  surfaces,  it  will  a!  o  t^capO  nfloeiiOB 
upon  its  passage  out  of  the  substance. 

If  HOP  baa  tbe  appropriate  value,  OF  becomes 
cenpletely  polarised,  and  ¥K  Uhewbe ;  the  subte- 
qnant  reftvction  in  K  malna  ao  alteration  in  this 
ray :  so  diat  when  we  wt^  to  procure  polariaed  l^t 
by  reflection  from  a  transparent  plate,  there  is  ao 
occasion  to  blacken  the  second  surface  of  the  plMt, 
supposing  it  parallel  to  the  ftnt,  the  polarisation  wilt 
be  equally  complete,  and  the  reflected  pencil  «  ol 
br^hler.  It  wilt  only  be  proper  to  uke  care,  by  plac- 
ing at  a  diltanee  ironi  the  plate  a  blacic  atihetanoe,  «i  a 
pieM  of  idvat,  ftr  axaapl^  to  iatareapt  (ha  cafa 
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'IrfT^""         ""'g^*  ^  transmuted  bjr  dw  plate  from  other 

^objtcU  bcjond  it. 

Tbe  law  from  wrhich  ihctecoQieqiigiiecfl  iumbtcB 
iaiaeni  h  onlj  a  partieular  cue  of  a  moie  generd 
law,  which  mty  be  thus  enunciated. 

The  shit  of  the  nii;^le  at  xnhich  a  pencil  mutl  he  re- 

p^rclnl  at  the  Jirtl  surface  of  a  refracitvi  medium,  in 
order  that  it  way  contain  a  certain  proportiom  of 
polarited  light,  it  to  the  man  t§  dkem^tUvMck  a  rt' 
flection  at  me  teamd  fact  oHbf  moM  emm  am  aQOiVA 


We  have  already  i^d  that  A  is  polarised  as  an  or- 
dinary ray  would  be,  transmitted  by  a  cryMsl  having 
iu  priocspal  ■eciim  eainddiw  wJtn  iIm  piaM  off*. 
titment  At  fnim9f  JP,on  tte  coolwiy,  arc  p1>c«i 

like  ihoae  of  the  extraordinary  ray  of  the  ume  crys> 
tal.  If  we  analyse  with  a  rhoaiboid  the  light  reflect- 
ed by  a  plutc  of  glass,  wc  find,  for  example,  when 
in  a  certain  position  of  the  principal  section,  the 
image  on  the  right  hand  i*  the  more  brilliant :  and 
the  idathre  position  of  the  plate,  the  crystal,  and  tfae 
LZHT  rot^niMAttovi  in  lAe'tamepen^atikenne  of  eye,  remwDtne  unaltered,  it  will  be  the  oppodtt 
utddeiiee  to  <Ae  aja;  of  refraction.  image,  ea  the  left  Imndt        «iU  becoae  the  moat 

It  hat  been  found  by  experiment,  that  the  sine  of  conflpiettoai  when  we  nauSm  the  tranankted  tight, 
the  angle,  at  which  a  certain  proportion  of  a  natural     All  iliesc  repulls  may  be  thus  cnumiTated. 
pencil  is  reflected  at  the  first  surfacu  of  a  tran»pa-        The  plane  witich  cemtaint  the  poleM  of  the  broMsmk- 
rent  substance,  is  to  the  sine  of  the  angteat  which  an    ted  light  u  perpendicular  to  that  tAUk  mtmm  |Aa 

aual  proportion  of  the  same  peacil  would  be  reflect-   polet  of  the  refetted  light. 
at  the  second  surface,  if  it  arijfed  there  immedi-       These  different  pencils  ai«  therefore  pobtlied  li 


Melj,  aa  tiie  aine  of  iocidenoe  to  the  sine  of  Tcfiae* 
tioo.  Thit  lair  of  ptioMmetry,  combined  with  the 
former,  leads  to  a  very  simple  enunciation. 

^rti  and  second  sur  face  of  a  transparrnt  sub- 
tlance  polari.  r  /j  ;  i(j  on  e<]ual  decree,  at  the  tame 
angles  tahich  enable  them  to  rejiei^  light  in  an  equal 

We  hmt  now  aeen 


the  vacuum.  We  must  next  examine  the  laws  re- 
lating to  the  polarisatioii  wIuLh  occurs  at  the  surface 
separating  two  mediums  poissessed  of  unequal  re- 
fractive power*. 
Let  ai  aod  m'  be  the  indices  of  refraction  for  the 
1 1  tuppoae  m  to  be  fMMter  tfain  it 


equal  to  —„  C«Wcli  In  &0t  ii  the  indoc  of  refraction 

1ft 


lot  iliat  surface.] 

Hence  it  follows  that  the  reflected  find  rLir.icU  il 
rajra  are  perpendkular  to  each  other,  as  in  other 


pose  that  a  pLate 
of  glass  ED  is 
pieced  in  the  po- 
•itim  tint  the 

figure  rcpre- 

SscT«  V^Of  BBFRACTION  coHsideixd  at  a  Mode  of  senis,  before  a 


It  » believed,  for  some  time,  that  the  nys  of 
light  were  only  polarised  by  trnn.'<piirent  substances 
in  the  act  of  reflection,  and  that  the  rtfracted  pencil 
always  retained  the  properties  of  ordioarT  tight.  But 
tbis  opinion  was  erroneons.  It  is  tras  tut  dhe  Am» 
fit  tlUMliMioo  of  light  through  one  or  even  two 
surfaces  of  any  known  subatance  is  not  sufficient  for 
cnui]ilf  ti  'v  [Miljirising  a  pencil  of  liglit ;  but  at  cer- 
tain obii^uiLit:;^  It  occuions  at  least  a  partial  polari« 
aatiun  ;  for  in  examining  the  rays  transmitted  oblique- 
ly by  a  plate  ot  giasa  with  parallel  surfaces,  by  neani 
oir  a  crystal  poosessed  of  the  properqr  of  doable  »e> 
^rnrttm  it  it  fitnii  that  fhn  tmn  iiesgni  itHBot  swsl 
Ujr  In  ioieneiiy. 

Lot  A'  be  Uie  part  of  tho  rrsnicn'trci!  pcnri!  ',v}iic?i 
is  polarised,  li'  the  portion  vs  iltt  saiwt  pcficil  not  SO 
modified;  and  A  and  /i  the  analogous  portjouoC 
the  pencil  reflected  at  the  sane  iactUencc. 


medium  AB  of 
a  uniform  tint, 


L'j, 


directions  at  tight  anglci  to  each  other. 
If  we  sobiait  the  lefleMed  light  il -I-  0  to  the  ae- 

tton  of  a  crystal  of  carbonate  of  lime,  of  w  hicti  rhe 
principal  section  coincides  with  the  plane  of  rctiec- 
tion,  the  intensitiea  of  the  ordinary  and  eatreerdi- 
nary  pencil  will  become  A+^B  and  {B. 

In  the  same  poaition  of  the  plate  and  of  tJie  erya. 
in  what  aunwer  light  is  po*   tal«  the  intensitiea  of  the  same  iisagca^  furnished  tqr 
In  pesrinp  firom  e  vaeaan  itito  a  givctt   the  trensmitted  peocD,  will  he  \V  end  A'f^B^. 
substance,  or  in  retumag  oat  of  tho  Sabatance  into 


A  will  therefore  be  the  quantity  by  whidi  the  er» 
dinary  image,  furnished  by  the  reflected  pencil,  nir- 
parses  the  extraordinary  image,  while  i4' will  express, 
for  the  transmitted  pcncil,  the  quantity'  by  which  the 
extraordinnri/  image  will  surpass  the  ordinary.  With 
respect  to  tbts  plienomenon,  a  remarkable  result  of  ex> 
_  periment  may  here  be  noticed  :  that  is,  that  in  every 

is  prtjved  by  experiiBeat  thtt  the  tangent  ef  the  Wigie  posslhle  iadfautioii  AsA't  or,  in  other  ferae.  Iliat 
flf  complete  poWiietioii  Mt  Iho  coBUBon  fluffhce  Is  the  iotensiiies  of  the  two  faMgea  eiovded  bj  de 

c-T.-t'j;  differ  in  the  same  degree,  whether  we  Ca*> 
KiJt  r  tlie  retlecteti  or  the  transmitted  pencil. 
Let  us  sup- 


for  instance  a  sheet  of  fine  white  paper.  The  eye 
placed  at  O  will  receive  simuhaneoutly  the  ray  10, 
reflected  et  I,  aod  the  ray  BIO  transmitted  at  tha 
mm  point.  Place  at  mn  an  oparjue  diaphragm, 
hiaekened,  and  perforated  by  a  small  hole  at  8. 
Lastly,  let  the  eye  he  furnished  with  a  doubly 
refracting  crystal,  C,  whidi  aSbrds  two  images  of  the 
aperture. 

If  now,  by  means  of  a  little  black  acreen,  pbwed  ht« 
tween  B  and  I,  we  stop  the  ray  BI,  which  woofd  have 
been  iransnitted,  the  crystal,  prr-pi-'y  r  '.u  r.l,  will 
give  en  ordinary  image  = /f-f  J  Zj',  tn^i  ji;  (Ati.iordi- 
nary  image  =11}.  but  if  the  screen  rr,'  ]  L^cctJ  be- 
tween .A  and  i,  and  the  ray  AI  were  intercepted,  we 
b!i  o  ilJ  still  hare  two  images  of  the  hole,  and  their  in- 
tensities would  be  ^/7'  and  A'-^-kB'  rcspcctivelr. 
Cooiequently,  without  any  s«reiB,irthe  whole  of  the 
'  light  AlO  sod  die  irMMiiiitad  BIO  ara  al* 
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roI«ttMdoa  loured  to  arrire  at  the  eye,  wc  shall  have  for  the  ot- 
oriJgbt.  iiimty  image,  A-\-lB-^-^U',  and  lor  the  exlraordi- 

it  appears,  rroat  actually  making  the  experi- 
J  that  the  two  imagei  are  perfectly  equal,  what- 
ever tamj  be  the  angle  formed  hi  liie  ray  AI  »iib 
die  plate  of  gHna,  which  can  only  be  beeetue  A  b  el> 

ways  equal  to  A'.  Consequently, 

'I'ke  qiianliti/  of  'polarised  light  contained  in  ihr. 
pencil  tran.tmtlled  by  a  lr<tn.ijmrent  plate,  it  e.Tuctly 
MKdi  to  the  fuaniUv      light  polarued  at  rieht  an- 

Hence  ft  fUlotn,  fbet  tt  die  eagle  of  oomplete  po- 

larintion  by  reflection,  the  two  imogefl  of  the  tront* 
oiitled  pencil  given  by  a  crystal  properly  placed,  dif- 
fer in  intensity  by  a  cjuantity  equal  to  the  whole  of 
the  I'efloctfd  pencil.  So  that  if  ever  a  body  thoulci 
be  discovered,  thai  could  reflect  half  of  the  li>;ht  in- 
cident ut  tliiit  angl«»,  the  pencil  tranamitted,  al  the 
aune  inclination,  would  also  be  completely  polariied* 
la  order  to  aiinpliiy  diia  reaioiiiDgt  we  have  aop* 
poted  tbfoagtiobt  that  there  wan  only  one  eflideat 
Burfacc  In  the  plate  ED  ;  it  would  he  entering  into 
too  much  detail  if  we  proceeded  to  demonitrate  in 
what  manner  this  supposition  might  be  justified: 
and  it  wiii  be  sufficient  to  remarlc,  that  the  expcri> 
meot  in  question  succeeds  equally  well  when  ED  is 
a  simple  plate  of  glass  with  parallel  surfaces,  which 
implies  that  the  second  surface  polarises  also  et^uil 

Suantities  of  light  by  reflection  and  by  refractioii. 
lut,  lastly,  in  wder  to  reoove  every  do>ubC  reepeet. 
ing  the  accuracy  of  these  results,  it  may  bo  added, 
that  when  some  natural  light,  and  somelight  that  had 
pn.-iscd  through  a  rhomboid  of  carbonate  of  lime  was 
thrown  on  a  plate  of  glass  reflecting  at  one  of  ita 
eurftoea,  or  at  both,  it  waa  found  that  the  reflected 
Ifght  eentained  the  nne  quantity  of  polariaednye  in 
both  eaaea.  Now  the  reflecting  plate  caterenee  no 
particular  action  on  the  two  equal  pencils  of  light 
transmitted  by  the  rhomboid,  and  polarised  in  direc- 
tions perpendicular  to  each  other  |  it  only  divides 
tl)em  unequally :  and  if  the  rctiected  pertcii  contains 
an  excess  of  rays  polarised  in  one  direction,  there 
frill  be  foiiad  in  the  transmitted  pencil  an  excess 
preeitetT  e^ual  of  rays  polarieed  in  the  direction  per- 
pnadleiunr  to  iu  In  this  cme*  the  tew  hefe  laid 
aown  ranit  neeeasarily  be  true :  and  in  order  to  ex- 
tend  it  to  natural  lij^ht,  it  is  sufficient  to  have  n«sur- 
cd  ourselves,  as  we  have  done,  that  it  i*  aQViCted  in 
the  act  of  reflection  and  in  that  of  refraction  precise- 
ly in  the  same  manner  as  the  combination  of  two 
equal  pencils,  polarised  at  right  angles  to  each  otber* 
One  of  the  beat  modes  of  venfying  the  aeeunqr 
of  physical  lawa  ia,  te  Inquire  what  udr  reniha  are 
in  extreme  caae*.  The  law  now  in  question,  sup- 
posing it  untversally  true,  leads  us,  for  example,  to 
this  conclueion,  tliat  where  there  Is  r.o  tratit-niissinn 
of  light,  there  can  be  no  polarisation  :  and  in  fact,  if 
wc  caut^e  a  jx  ncjl  of  light  to  fall  on  the  interior  Sur- 
face of  a  prism,  at  an  inclination  which  produces 
complete  reflection,  we  shall  find  no  trace  of  polar- 
iaation  in  the  reflected  pencil,  although  at  incidences 
but  Htde  dH&rent,  a  considerable  part  of  the  lightj 
and  even  the  whole  may  have  been  pebitfaed. 
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Let  us  represent  by  A  the  part  of  tlic  pencil  /  PoWisstion 
which  is  polarised  by  reflection,  at  the  angle  of  S50 
from  the  two  surfaces  of  a  plate  of  glass ;  the  peoeS  '"^ 
tranauilted  wUl  be  /— jj/  now  in  tfaia  quantity  of 
light  there  will  be,  according  to  the  law  laid  down. 
^  rays  of  which  the  plane  of  polarisation  is  perpen- 
dicular to  that  of  the  reflected  rays,  so  that  the  quan- 
tity of  natural  light  nmainiog  wili  be  / — 9A,  which 
we  may  call  =/'.  I  hen  tlie  pencil  /'-f  ^  filling  on 
a  second  plaie,  parallel  to  the  fir!.t,  and  coDjefjuunt- 
ly  in  the  same  angle  aa  bdbre,  A  will  entirely  ea* 
cape  the  partial  reflection,  and  abating  what  may  b« 
lou  by  absorption,  will  be  found  entire  in  the  pencil 
trammitted  by  the  second  plate  i  /'  will  be  divided 
in  the  same  tnanuer  as  /  was  at  first;  a  portion 
of  /'  is  polarised  by  retlection.  the  remaining  portion 
I' — A'  is  transiiiitied,  and  will  contain  A'  of  polar* 
ised  rays,  so  that  the  natural  light,  after  peanng 
through  theaecond  jilutc,  will  be  reduced  to  Jul^ijP, 
and  the  quantity  polarised  by  refraction  will  be 
A-i-A',  Making  /•— 2>l'=i',  the  light  l'+A+  A' 
will  Aimiab,  in  it*  passage  through  a  third  plate,  pa- 
niM  to  the  two  former,  a  new  quantity  of  light 
polarised  by  refraction,  which  will  be  added  to 
A+A',  and  so  forth. 

The  pencils  /,  /',  and  so  forth,  consisting  of 
natural  light,  are  polarised  in  equal  propoHioru,  by 

the  respective  plates:  the  quotienU  ^,  ~,  ^',witt 

oonatantly  have  the  aane  value.  If,  for  instance, 
one  itxtb  part  of  the  pencil  /i«  polariwd  by  reflec- 
tion at  the  surfaces  of  the  first  plate,  ^  of  1'  will  be 

Eolarised  ai  the  surfaces  of  the  second;  ^  of /• 
y  the  third,  '^i.d  -i,  ti  .  li  ;  and  the  pencils  trafiS- 
roitted  by  these  same  plate*  will  contain  resj)eclively 
of  natural  light,  or  of  light  possessing  the  same  pro» 
perties,  |  of  /,  $  of  i',  |  of  J',  and  ao  forth.  Hence, 
ittfaalever  may  be  the  nunher  of  plaiea  employed,  the 
pencil  ultimately  transmitted  will  contain,  mathpt;ii 
tically  speaking,  a  certain  quantity  of  natural  li^'ht ; 
but  this  quantity  *vill  he  rapidly  diminished,  and  will 
finally  become  completely  insensible.  QDr  Brewster, 
On  the  contrary,  iiiainiair;s,  that  it  wholly  disappears 
after  transmission  through  a  Hniie,  and  even  a  mode- 
rate number  of  plates.^ 

It  may  be  aaid,  in  thia  aense,  tliat  a  pile  of  parallel 
plates  polavuca  the  light  which  passes  through  them, 
in  a  direction  perpendicular  to  the  phme  in  h^liIi 
the  rays  would  be  polarieed,  by  reflection  at  the 
same  surliices. 

We  have  here  supposed  the  incident  light  to  meet 
the  plate  of  glass  at  the  inclination  capable  of  polaf^i- 
iaing  it  completely  by  reflection ;  but  the  lane  !•> 
suit  is  obtained  whatever  the  indbttthm  may  be:  it 
ia  only  neceaaary  that  it  should  be  composed  of  a 
number  of  elements,  so  much  the  greater  as  the  di- 
rection of  the  rays  is  nearer  to  the  per])endicular. 

With  a  ^iven  inclination,  the  number  oi  plates,  ne- 
cessary to  jiroduce  by  transmission  a  polarisation 
nearly  complete,  deptiuls  aUo  on  their  reflective 
power ;  wo  have  already  observed,  for  example,  that 
a  single  plate,  capable  of  reflecting  half  the  incidatt 
light  at  the  angle  of  polar iiatioo,  would,  of  ilaclf,  be 
to  coflititote  •  pile* 
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There  ere  eeitim  nettinl  ixtdieaf  the  agate,  for 
example,  wbidi  modify  tiw  tiwmntted  light  pre- 
cisely as  a  pile  of  plates  would  do.   If  we  cut  e  plate 

of  •\>;.iic  sufficiently  thick,  in  a  direction  perpeooica- 
lar  to  that  of  its  laniinac,  the  li),'ht  wtiich  pasaea 
throuj;li  It  iu'qiiiri's  a  pafariiy  in  the  direction  of  the 
pliite".  .\  i>imilur  properly  is  <ib>crved  in  the  tour- 
uutliac,  and  it  is  here  the  more  remurkulile,  a.s  ilii<i 
l/when  pure,  eallibit*  no  lurncllar  structure 
If  tbe  two  oppeaite  face*  of  a  priam  of 
toumaliae  are  polished  eo  o«  to  fbm  it  Into  a  plate 
with  parallel  surraces,  about  of  inch  in  thick- 
nesa,  the  light  irun^mittcd  by  it,  whatever  its  an^le 
of  incidence  may  be,  will  bu  polarised  inndirectlOO 
perpendicular  to  thu  uxis  of  the  column. 

It  will  be  proper  to  mention  here  the  phenomena 
eahibited  by  pilc«  of  plates  when  they  are  exposed 


to  raja  that  have  been  previously  polarised :  suppos- 
ing always  that  tbe  pile  ie  fonned  of  jMialiel  alatee 
of  ^lass ;  and  beiMet,  that  tbe  iogle  of^jodjaitiBn  t/a 


Hrst  surface  it  eboot  Afl*,  nckoniaf  from  tbe 

Mi;  .uL-a  itself. 

If  the  primitive  plane  of  polarisation  of  the  inci- 
dent ray  coincides  witli  the  plane  drawn  through  this 
ray  and  the  perpendicular  to  the  tint  plate  at  the 
point  of  incidence,  a  part  of  thia  ny  more  oouideN 
■Ue  then  if  we  employed  nalnral  l^^t.  wiD  be  re* 
fleeted;  at  tbe  point  of  incidence  on  the  second 
plate,  the  luminous  pencil  transmitted  by  the  first 
will  unikTgo  reflection  in  the  same  proportion  us  the 
former  pencil :  tho  same  efliect  will  take  place  in  the 
tJiird  plate  and  so  forth.  The  transmitted  ray,  how- 
ever ioteiise  it  may  have  been  in  the  first  instance, 
vUtbotbegradually  weakened  in  a  geometrical  pro- 
frenitMi,  and  at  last  will  become  inaenaible ;  ao  that 
if  we  look  at  tbe  pUe  oo  the  opporiie  end  it  will  ap- 
pear to  be  ao  opaiqne  bedy»  pmeetly  impenieaa  to 

Every  thing  else  rcnnaining  in  the  same  state,  if 
we  turn  the  pile  round  the  ray  as  an  axt«  through  an 
angle  of  90° ;  the  new  plane  of  reflection  will  be  pcr- 
peodicttiar  to  the  former,  and  the  plate  will  have 
leadied  tbe  aitnallon  which  baa  been  alitady  men* 

tioncd,  in  which  the  reflective  property  wholly  die*  to  the  plane  of  icflectiflD  ^  and  this  happene 
appears,  and  the  whole  of  the  lignt  will  pass  throagh  'ihejialore  of  the  mirror  may  be 

it.    But  the  secauJ  platt,  the  lliiril,  and  all  the  fol-  • 
lowing  plutes,  which  arc  parallel  to  the  first,  will  be 
found  in  the  same  circumsiances  pusse^-ving  the  same 

i>roperties,  and  wiJt  not  rudect  any  of  tbe  incident 
ight ;  eo  (liat  aetlinn  aalde  the  efl*ect  of  absorption, 
theappantw  actually  tranamita  light  without  weak* 

CillBg  it.  ' 

Tlie  pile  of  plates  pos-.e«sc«  therefore,  vriili  rcsptct 
to  [iolariscd  lijtlu,  the  pinguiar  property  of  licing 
either  compJitely  opaque  or  perfectly  transparent 
according  to  the  side  which  it  prisenta  to  the  light, 
notwithstanding  that  the  inclination  of  the  light  to 
tlie  first  surface  remains  constantly  SS°.  In  the  in- 
tennedmte  poaitions  the  quaatity  of  transmitted  lluht 
iacteaaea  gradually  ae  we  proceed  firom  that  in  whkh 
nothing  is  transmitted,  to  the  ether  extreme  tn  which 


pvallel  to  the  axia  of  a  column  of  tourmaline  traas- 
mite  r^a  which  are  polarised  io  a  plane  perpendicu- 
lar  to  the  axis,  and  totally  stops,  on  tho  other  ban^ 
rays  of  which  the  primitive  plane  of  polarisaUoB  is 
parallel  to  that  axia. 

When  we  place  sudi  a  plate  bt>tween  the  eye  and 
a  reflecting  surface  of  water  or  glass  situated  in  the 
open  uir,  and  look  at  it  with  an  inclination  producing 
complete  poUrisatioa,  it  i^ipeara  either  fully  enlight- 
ened  or  quite  daik,  or  in  mtermediate  states  accord- 
ing to  the  ritnatfon  of  tbe  plate  in  iu  own  piano.  A 
CircumsUnce.  which  adds  to  the  singularity  of  tbij 
experiment,  ia  that  it  succeeds  completely  even  »hea 
the  incidence  on  the  plate  is  perpendicuUr ;  while 
<or  a  pile  properly  so  called,  unless  it  be  composed 
ot  an  immense  number  of  plates,  it  is  necessaij  ^1-* 
the  distance  of  the  nj  tnm  thoperpeodieiilarabpiAl 
be  very  ooaaidenible. 

^  Whatever  may  be  the  cause  of  these  phenomena, 
It  resulu  evidently  from  what  lias  been  mentioned, 
that  two  planes  of  toumaaJine  placed  ao  that  theit 
axc8  form  a  right  angle,  must  compose  a  system  per- 
fectly opacjue  with  respect  to  light  of  all  kinds.  V, 
for  example,  the  incident  light  ie  in  ita  natunlalai^ 
it  is  obvious  that  tho  portion  ttaaamitled  w3l  be 
polatiaed  in  the  direction  of  the  axis  of  the  plate, 
and  diat  tbe  aecond  plate,  situated  in  a  perpeodictt* 
tar  direclion  will  consequently  atop  tbe  whnb  of  Ike 
light  so  polarised. 

S>CT.  TI. — 0/  Ike  DEPOLABISATfOK  of  Light. 
Atler  having  examined  in  what  manner  ordintiy 
light  is  converted  into  polarised  light,  «re  must  ooir 
proceed  to  study  tbe  modifications  which  this  IsHar 
undergoea  ia  ile  turn  when  It  ia  euMected  to  TeS»- 
tion  or  reA«etIon  at  aurTaeea  of  ^flSerent  mum, 
and  differently  situated  with  respect  to  iu  poles. 

When  a  polarised  pencil  fails  un  the  surface  of  a 
well  polished  mirror,  in  such  a  manner  that  its  plana 
of  polarisation  coincides  with  the  plane  of  reflectioo, 
or  is  perpendicular  to  it,  the  light  regularly  reflected 
at  this  surface  is  compleieljr  polarised,  like  the  iuci* 
dent  pencil,  in  a  direction  parallel  or  perpendieaitt 


But  whenever  the  primitive  plane  of  polarisaiion 
of  tliL-  inciilent  pencil  is  any  otherwise  situated,  it 
will  be  found  that  the  rtflecttd  pencil  is  modified, 
and  the  modification  will  depend  on  the  nature  of 
the  mirror. 

When  we  employ  for  the^e  experiaMUte  a  mtiiw 
either  tmaparent  or  opaoue.  which  ia  capable  of 

ctmfileteltfpclarinng  natural  light ;  the  rays  previous, 
ly  polarised  which  fall  on  this  surface  will  agah  bi 
eompittely  jtolarised  after  their  reflection  ;  but  not  m 
the  plane  of  their  primitive  polarualion.  This  rfmo- 
tioa  of  tbe  plane  of  polarisation  of  a  luminous  pencil 
produced  by  iu  reflection  at  the  first  aurface  of  a 
tranapareat  mirror,  depends  both  on  the  angle  of  in* 
•adon  the  direction  of  the  plane  of  fcflae* 


till-  li(,'lit  is  oiAy  w  t  al<i'n(  d  by  absorption. 

TourriialiiiLs  and  a^'atts  appear  to  be  true  piles  ol" 
plalcii.  So  that  they  must  produce  similar  tfrt't  is  : 

and  m  fact,  a  plate  cut,  for  example,  in  a  direction 


cidence 

tion  with  regard  to  the  poles  of  the  lay. 

For  given  Inclination,  tlie  deviation  is  so  mucli 
more  coniiidirable  the  plane  of  reflection  makes 
with  the  piune  of  primitive  poi 
more  nearly  approaching  to  45*. 
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P4M«ite     Lat  M  am  WBMM'.  in  order  to  nun  tne  imagtna- 
^^Uil^  don,  ttnt  IIm  NflKtlliK  nrface  ii  horizonul :  that 
^  the  eye  of  the  observer,  and  the  rboalMid  which  ii 
to  furnish  the  polarued  pendl  renuin  eonittfitly  ri- 

tu^itcd  the  nnt;  to  the  north,  the  other  to  the  south 
0("  the  point  of  reflection,  so  that  the  p'ane  ol"  re- 
flection Bjav  always  coincide  with  the  meridian:  and 
tfutt  Iwtly  the  principal  section  of  the  crystal,  which 
OOOtaiw  in  its  plane  the  poles  of  the  ordiiMWJpaiicil) 
mltM  IB  angle  of  45*  with  the  meridiu. 

When  thia  ordinary  pencil  4«IU  perpendicularly  on 
tfie  mimr,  it  will  be  reflected  without  any  deviation 
of  its  pi  1  c  of  polarisation  :  so  that  this  plane,  having 
at  first  ;  r  I  1  11,  by  the  supposition*,  an  angle  of  ♦ff' 
with  the  nieiidian,  the  im-liiiiuion  to  the  meridian 
will  remain  the  same  after  the  reflection. 

If  we  cause  the  direction  of  the  incident  tight  to 
vti7  aore  and  more  from  the  perpendicular,  wc  shall 
llrtt  remark  that  the  plane  of  poleriMtian  of  the  le- 
Bected  light  approaches  by  degree*  to  the  plane  of 
reflection  ;  and  that  it  coincides  exactly  with  it 
when  we  huve  arrived  ut  tlic  angle  of  complete  pola« 
risation;  that  afterwards  the  reflected  roy  is  po. 
hrised  in  a  plane  which  is  more  remote  from  the 
plane  of  reflectkm  hi  proportion  as  it  forms  a  smaller 
angle  with  the  surface  of  the  mirror ;  and  that  at 
last  when  the  ray  is  nearly  parallel  to  the  surface, 
its  plane  of  polaritatioD  coiacidaa  whh  that  of  the 
incident  light,  as  it  did  when  llw  inddetiee  was  per* 
pendicular. 

Let  UK  call  the  angle  of  incidence,  reckoned  from 
the  perpendicular,  j,  the  corresponding  angle  of  re- 
fraction for  the  substance  concerned, »' :  the  tangent 
of  the  angle,  formed  by  the  plane  of  polarisation  of 
the  reflected  light  with  the  plane  of  KflactioD>  will 

.  J  u  cos  (t+i') 
be  expressed  by  y--^'- 

'  cos  (l — I  ) 

Ttiis  formula  may  be  illustrated  by  applying  it  to 

COS  (i  *-- ' 

perticuiar  cases.  l(i=f),  i'  being  alsosO, 

si :  bat  the  angle  of  which  the  tangpnt  Is  nnity  is 
an  angle  of  45°.  Consequently,  If  tlie  formula  is 
correct,  tlic  plane  of  polarisation  for  the  reflected 
ray,  when  the  incidence  is  perpendicular,  must  coin- 
ciaa  with  the  primitive  plane  of  poiariaatioo  of  the 
B^t  amptoyatt;  aad  thii  It caoforaiable  t» 
tlon. 


Tbc  angle  of  which  the  tangent  is 


cos  (l+f) 


be> 


cos  ii — j') 

comes  ako  45"  when  1=90":  that  is  to  say,  when 
the  rays  are  parallel  to  the  surface  concerned,  t^ince 
then  cos  (i-fi')=— cos  i',  and  cos  (i — i'. 
The  light  preserves,  therefore,  in  this  case  also,  its 
VciiaitiTe  plana  af  palafiaatioo,  aa  the  evperinaBt 
bad  ahowa. 

If  t-J-i'=90°  the  angle  i,  as  it  has  already  been 
observed,  (Sect.  III.)  is  tiiat  of  complete  polorisa- 
cos     I  i*^ 

tion,  and   \    -.  {  i8=0 :  so  that  the  place  of  po- 

C05  {i — I  ) 

larlsation  of  the  reflected  ray  coincide*  with  the 
plane  of  reflections  wUeb  baa  amadjr  be«D  diowa  by 
csperiaaot. 

Tbe  firiiowfag  table  wHl  ab«ir  fSm,  flv  tnimw. 


diato  anglea  of  incidence^  the  agiaaoMret  between  PoUrr.^iinn 
this  mode  of  caiculatinD  and  tbe  observation  it  aa  ■h>><^ 
I  it  waa  poaaiUe  to  aspect. 

On  dass. 


Anglea  vf 
laodagask 

ObsanwlDc- 
vMoaeTOic 
FbM^Fia. 

CoDinuted  Oe- 
nwisa. 

DiffcTcnoob 

39 

49 

56k 

60 

70 

80 

85 

87 

88 

89 

W  5S' 

2i  35 

n  45 

0  0 
5  15 
19  52 
SS  45 
58  55 

40  55 

41  15 
44  85 

«r  54' 

2*  .?8 
10  53 
0  0 
5  29 
80  24 
55  «5 
9»  19 
41  58 
4S  44 
45  58 

+1°  1' 

—0  3 
+0  55 

0  0 
— 0  11 
—0  32 

V  ev 
-4»  «« 
-.0  41 
—1  29 
+0  ,48 

On  Water. 

Angle  oi 
loddeocc 

OlMtrred  Do-  I 
vut:oD. 

rXffeicoee. 

70 
80 
85 

0'^     (  ' 

10  20 
«5  20 
56  20 
40  50 

0' 

10  51 
34  48 
55  49 
40  82 

0"  0' 
—0  81 
— 0  58 

+0  31 
+0  18 

Tbe  formula,  thus  compared  with  maariawotj. 
supposes,  that  the  primitive  plane  of  poitniatioD  of 
tbe  light  entplojed  aMA»«  am  45*  sssti 

ihe  fflane  of  rrjeetim  .*  but  a  slight  addition  Is  stiffi- 

cient  to  accommodate  it  to  all  other  cases.  If  we 
make  a  the  an^lc  of  which  the  particular  value  is 
here  assumed  \5\  i  and  i'  retaining  their  values,  the 
tangent  of  the  angle  expressiog  the  deviation  of  the 
plant  af  |ielariialiaii  of  tbe  incMaot  pencil,  after  re- 

Hcctiao,  will  in  fenaral  ba  wpreiaatad  by 

tang  a. 

It  is  mwf  to  observe,  that  in  the  most  material 
cases,  this  formula  correctly  corresponds  with  the 
experimcnu :  but  we  ure  still  in  want  of  an  expeii< 
mental  demonstration  of  its  truth  for  any  vefjdfTei^ 
tilled  coabinatioot  of  the  values  of  a  and  i 

The  itoviatiom  of  the  planes  of  polarisatioa  fbllew 
the  same  gradations  when  the  reflection  takes  place 
at  the  second  surface  of  transpareul  mirrors,  from 
the  position  of  perpendicular  incidence  to  that  of  the 
beginning  of  total  reflection.  But  beyond  that  in- 
clination, the  phenomenon  acquires  a  character  to- 
tally diflferent:  we  have  then  no  longer  a  tiaipJe 
change  of  the  directioa  of  the  primitive  poke  of  ue 
nj  i  for  unleaa  the  pUne  which  oontaiot  the  polea 
either  coindde  with  the  plane  of  reflection  or  be 
perpendicular  to  it,  the  ray  will  undergo  a  true  de« 
polarisation,  so  that  however  we  place  Sie  rhomboid 
itto  path  wo-dMU  alwaya 
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FaUrim^<>n  obforvc,  tliat  two  imaj^cs  nro  formi'd.    The  same 
of  Light,  jjappjus        vk  iicn  ihi;  cntrTor  il  nietiillic:   The  par- 
ticiihir  And  very  rcsuarkable  Wodificolion^i  which  the 
%lit  undergoe*  in  tbne  two  eaiei  wiU  abortljr  be 
mentioned. 


SicT.  VII.— .0//A«  Phenmena  ^iVTWTMKUvcttfo 
far  at  they  are  modified  fy  a  prmrivmt  Pttama' 

lion  of  Light. 

It  hu  long  been  koom,  ninviog,  however,  £mt  oo- 
cnired  to  the  tnimlator  or  thh  eitide  in  tbe  room 

and  at  tlic  table  on  whicli  Iil-  is  now  writing,]  thai  if, 
alttr  having  cut  in  a  tiiiii  pbie  of  metal,  two  ver3f 
fine  slits  very  near  to  each  other,  we  caLUc  them  to 
be  enlightvnect  hy  a  pencil  proceeding  i'roni  the  same 
rediating  point,  we  may  obacnrc  behind  the  platn 
s  fiiransioo  of  irideacent  friogct,  derived  from  the 
action  exerted  by  the  roys  scattered  from  the  left 
band  slit  on  the  rays  scattered  from  the  riglit  hand 
•lit,  in  the  points  where  these  two  parcels  of  rays  are 
inliTinixcd. 

Tliis  cxperitnent,  when  stiulied  in  all  its  details, 
lias  led  to  the  simple  hiw,  wliich  may  be  thus  enun- 
ciated :  Two  rays  of  homogeneous  light,  proceed' 
ing  from  the  tame  source,  and  arriving  from  a  given 
point  of  space  by  two  different  roatea,  •  Jiitle  un- 
eqoel  in  length,  co-operate  wttb  etch  other,  or  are 
destroj  i  d,  and  form,  on  n  screen  which  receives  thftn, 
cither  a  bright  or  a  dark  s])ot,  according  to  the  Diag- 
nitudc  o(  the  diii'LrL'nce  ul'  their  routes. 

Tlic  two  rays  always  co-oi)t'raic  ccitnpletely,  when 
they  are  united  afler  ps«£ing  through  a  route  of 
eqtial  length.  If  tbe  smaklest  ditfcrence  of  routes, 
which  will  cause  then  again  to  co-operate,  be  called 


df  thcf  win  oo>openite  wherever  the  distance  il  any 
member  of  the  series  2d,  Sd,  4d.,.;  and  the  niter* 

ncdliite  values  0-)- Jr/,  '/-j-J'/,  2«/+J«/...,  will  show 
tlie  cases  in  which  the  two  my*,  when  combined, 
produce  darknesf.  The  niagmiude  of  the  cjuamity 
d  varies  with  the  upccies  of  lij:ht  concerned,  and  with 
the  nature  of  the  medium  which  transmita  it* 

If  two  rajra  destroy  each  other  al'tt  r  having  passed 
throngh  routes  differng,  for  example,  by  the  quan- 
tity il',  tliey  w  ill  nliso  dc»troy  cuch  other  after  having 
pasted  thruu^h,  either  perpendicularly,  or  with  the 
same  obliquity,  two  plates  of  lie  sasie  MBlnrvt  nxd  of 
the  same  thicknes*. 

Adiflerence  of  thickness  or  of  refractive  density, 
m  the  two  plates  interposed,  maj  produce  tbe  effect 
of  an  Inequality  in  the  routes  described :  the  dilTer- 
•nce  will  give  rise,  in  eemin  case^  to  n  displace- 
ment only  of  the  frtngcfl :  but  in  others  they  «iU 
entirely  diMipjicar. 

ThcfC  i.iws  r{  latu  to  the  rny;->  of  llf;ht  it>  iht^ir  aa- 
lural  state  ;  if  we  employ  polani^ed  )i;;ht,  we  obtain 
resulu,  which,  independently  of  the  numerous  applt. 
cations  of  which  they  are  susceptible*  deserve  fiir 
their  singulariiy  ( o  arrest  ow  attentie& 

Let  tu  6rsi  suppose  that  instead  of  onlightenhig 
the  tmo  slits  of  the  pkto  of  metal  with  natural  rays, 
we  employ  polarised  light,  the  fringes  wUl  he  formed 
equally  in  botli  c:i:o-. 

If  we  then  try  the  effect  of  tiie  light  polarieed  in 
en*  dhectioB  and  tranmltted  bj  «ne  of  itoalitt  n 


the  light  polarised  in  a  pfltpendievlir  dInctioD,  tad 
transmitted  by  the  other ;  am  anasgement  which  nai 
be  obtained  by  placing  two  piles  properly  ~ 
in  the  passage  of  the  different  rays :  we  shall  find  ihit 
when  tbe  directions  are  correctly  perpendicular,  tbeie 
is  no  trace  of  fringes  btlKn  I  iln  perforated  pliic. 

It  hua  been  rernarkcd  tliat  any  maleiiiil  «iifl«teii«s 
in  the  mediums  through  which  the  two  rByspsH,ii 
suffictent  to  anndiilaic  the  effecta  of  intertcreoos 
wbidi  would  otherwise  be  observable.  Tbe  experv 
meok  now  nuntioned  would  therefore  be  wbsDjria* 
cenclitfive.  If  we  bad  not  pravioosly  leiuiiid  owielni 
that  the  pile*,  which  are  supposed  to  be  of  the  umc 
nature,  are  also  exactly  of  the  same  thickncu.  Tht 
best  mode  of  ascertaining  thin  is  cridenily  to  rcndi'r 
the  two  planes  of  polarisation  parallel :  if  in  ihit 
case  we  perceive  fringes,  and  if  after  hniiig  Vsmd 
one  of  the  piles  one  fourth  of  n  ravolatiMi  raasd  ill 
axia  without  changing  lh«r  mutual  '{ndraalioD,  as 
find  that  they  disappear,  we  nwj  fairly  coadudsllal 
this  diseppearanee  arast  be  attributed  to  tbs4Me> 
lion  of  the  poUriantion  of  the  r^t  of  lig^tom* 

ccnied. 

Thi?  experiment  would  be  a  wcry  difficuH  unc  tc 
make  with  success  if  tiic  pileH  had  any  coosiikrabk 
thickness:  but  they  may  be  made  very  tfiin  byntiia 
of  nlatea  of  mica,  or  «f  bits  of  slaas  blown  in  a  laap: 
and  then  by  divhling  them  in  t£e  middle,  we  miy  ob- 
tain a  pair  of  piles  of  thicknesses  perfectly  i  c|iJil.  Be. 
sides,  nothing  prevents  our  varying'  jfraduaily  theio. 
clinaliun  of  one  of  the  pile*,  f-o  as  to  conipeniaie  in 
this  manner  fur  the  ellcct  of  a  slight  difiierecce  0^ 
thickness,  if  it  exists. 

But  there  is  another  mode  of  obtervaliQn  ebich '» 
more  convenient.  We  take  a  crystal  ef  naiilst 
cut  la  a  directkm  naiallel  to  iu  axis,  soasieftni 
a  plate  with  parsllcir  surbces ;  we  divide  it  lots  t«s 
parts,  and  apply  the  two  portions,  one  to  ttie  FUtoa 
the  right  hand  of  the  pinie,  and  the  oiher  to  that  on 
the  left.  We  then  tind  that  fringe*  are  produrtd 
when  the  two  axes  of  the  fra|jiiient$  are  parallel  i  s»l 
that  no  traces  of  them  are  lef\  when  they  are  per. 
pcndicular  to  each  other;  and  that  in  chsnginf  dM 
position*  of  the  portiona  of  taunaalmefieBM**' 
these  relations  to  titc  other,  the  intenai^of  thsftil||ti 
gradually  disappear. 

Supposing  now  the  piles  to  remain  fixed  to  tlte 
slits  in  perpendicular  directions,  so  that  frircc 
may  be  visible ;  and  placing  a  third  pile  betorc 
the  eye  of  the  observer,  in  a  plane  tiutt  fonus  m 
angle  of  45°  with  the  planes  of  ioddsnes  of  tbe  'v 
forawr  i  thie  last  phme  mutt  redtwa  to  a 


laHsatfon  tbe  rays  coming  from  the  two  tOnt  •»* 

ti,  III  ■  they  met  were  polarijicd  at  right  asgJtH 


iliai.  Uit  re  seems  to  be  no  reason  why  the  raj* ' 
not  again  interfere;  and  yet  whatever  pains  we tske 
in  the  experiment,  we  shall  discover  no  trsce  o* 
fringes.  ^  M'gbt  there  not,  however,  be  fringw " 
the  rays  met  behind  the  third  pile  calher  than  before 
it?TiL3 

It  is  unnecessary  to  remark,  that  a  tounnaliae  « 
any  kind  may  be  substituted  for  the  third  pile. » 
two  former  may  be  cxclianged  for  the  two  luUw"' 
a  piece  of  tounnalioe  with  parallel  surfacei :  the  >** 
Hill  wOl  be  ptedielj  the  t 
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Po1uu*Hi>ii  Let  us  lastly'  siippoM?,  in  order  lo  cxlmust  nil  pns- 
•'I-'K'''-  eible  combinations  tluit  tla-  plnic  of  melal  is  illuini. 

Mtcd  with  polarised  light,  and  that  two  pikii  or  iwo 
tOUfOMline*  arc  so  placed,  as  to  iransforcn  the  rayti 
ptMMig  tbrough  ihe  two  flit*  from  ravf  pokiriaed  id 
Ibe  Mine  direetioo,  into  ran  poUriiM  in  dineiioiu 
i,t  Tight  angles  to  each  otn«rr :  and  that  befora  tba 
inlerfcrence  of  the  rays  we  bring  them  back  to  a 
IdHar  polariiation,  either  by  the  a$»iUance  of  a  thiril 
pile,  or  by  that  of  a  tourmiilinc,  as  in  tha  Tortner  ex- 
ptTriiu  lU  :  the  obfcrver  will  then  finti,  ami,  no  doubt, 
« ith  great  surprite>  that  the  rays  are  again  «uscep< 
liblc  of  mt«rrcrenc«;  ortbal  in  mixing  together  they 
produce  a  very  vjiible  group  of  irideaceot  friogei* 

Th«  feriei  orezDerimealf  here  related  lead*  aa  to 
Ute  fbllowing  concfuiiions. 

1.  Tti'o  pencils  converted  from  natural  ltg!it  into 
light  jji)':irisi:d  ill  lliu  satiiL-  dircclion,  retain,  after  this 
modtUi:aiiou,  (lie  jiroperty  of  intert'crlng  with  each 
other. 

3.  Two  pencil*,  wliich  are  made  to  pan  direciljr 
from  the  atate  of  natural  light  to  tbit  of  Ijgbt  pola- 
rited  in  two  perpendicular  iirectiona,  are  no  loafer 
capable  of  interierenoe,  either  while  thej  iWMUD  in 
this  ^iMc,  or  after  they  havabeeo  raioreo  toa  al^ 

lar  pofar'sition. 

3.  I'syj  i><  -H:ils  |io!aris(.\l  in  cnntrnry  directions, 
do  not  ii)terli;f<.',  wliutcvcr  may  have  been  the  modi- 
6cations  that  they  have  undergone  before  they  arrive 
at  this  state  from  that  of  natural  light:  but  when  re^ 
itored  to  a  similar  state  of  polarisation,  tlie^beooue 
capable  of  interferingt  ptovided  that  in  their  passage 
fl«in  the  oatural  itata  to  that  of  palariaed  light  tub 
rinsT  planet  of  polarisatioB  of  the  two  pencila  if«i« 
parallel. 

Thus  it  appeal  3  that  in  tlit^^c  plicnomcna  the  modi; 
of  action  of  the  rays  docs  not  depend  on  nhat  thejf 
mre  only  when  they  aeGt,  fatiK  also  on  nAaf  A«oe 
previoutlif  been. 

Sect.  VIII — Of  He  kind  of  Paiaritation  nhieh  it 
exhihiled  in  i'r  ^j.penrance  of  Cotmrtt  and  wkieh 
ka$  ther^wt  been  eaUal  oolovkko  FOLaatOA- 

TTOW. 

\Vc  may  first  examine  the  nature  of  the  new  mo- 
diBcation  of  light  that  is  concerned  in  these  appear- 
anccs;  and  secondly,  the  means  of  producing  it. 

Supposing  a  ray  of  direct  light  to  be  polarised  ia 
any  of  the  ways  that  have  been  described,  and  then 
to  paw  throu^'fi  a  plate  oTruck  cr\stalj  cut  perpendi- 
cularly to  tbo  ijdges  of  tfic  hexaedrul  jirisuij  about  a 
quarter  of  an  inch  in  tliiekue^s,  and  having  both  its 
surface*  perpendicular  to  the  ray  :  when  it  emerges 
from  the  «url«ce«  it  will  no  longer  pos«e6a  the  pro- 

CrUes  of  common  polarised  light ;  and  yet  it  will  not 
*e  reastuoied  the  characters  of  direct  light:  for  if 
wesnbmit  it  to  the  aetioa  of  a  rhomboid  of  carbo- 
nate of  lime,  instead  of  alTording  one  image  only  in 
a  particular  poi-ition  wii!i  respuct  to  the  principal 
section  of  the  crystal,  it  wiil  be  comtantljf  subdivid- 
ed into  two  pencils;  SO  that  it  cannot  ba  idaatical 
with  common  polarised  light. 

Neither  is  it  simply  natural  light :  for  a  white  pen* 
oil  of  natural  light  is  always  difwad  by  a  douUy  ia> 
fraciiog  crystal,  >nta  two  white  pcadM 


y :  the  white  pencil  which  has  passed  through  P^ji»»«ipn 

late  ot'  quartz,  on  tlie  contrary,  gives  always.  ^-^^  /■ 


teniity : 
the  p 

two  tmageo,  but  they  are  distiiiguikbed  by  the  most 
vivid  colours.  If  the  ordinary  image  is  red,  the  ex- 
traordinary is  green,  and  the  reverse ;  and  the  case  ia 
the  same  witli  regard  to  the  other  pritmatic  COlourS; 
that  of  the  ordinary  pencil  is  ^omplementaiy  to  the 
tint  iif  the  extraordinary  pencil,  and  Ibey  both  viiy 
according  to  the  position  of  tlic  |>rincipal  t^eCtioD  M 
the  rhomboid  which  cuuais  the  reparation. 

The  prismatic  telescope  of  Mr  llochon  affords  an 
apparatus  perfectly  adapted  to  the  perloriaance  of 
these  experiments,  and  which  requires  to  be  men- 
twned.first,  because  it  cxhibiu  the  tiota  with  great 
brilliancy  t  secondly*  because  it  givee  tHdiameeoe 
of  aii«uring  ourselves,  that  the  inuges  viewed  lose  no« 
thing  of  their  dislinciness  by  the  interposition  of  the 

[>late,  and  that  its  effect  is  nut  owing  to  any  irregu- 
ar  dissipation  of  thft  I'uht  concerned;  ami  tinrdly, 
on  account  ol  tiic  facility  with  which  it  allows  us  to 
•bow  that  the  linu  arc  complementary  to  each  other. 

This  instrument  is  nothing  more  than  an  ordinary 
tdeseope,  furninhcd,  between  the  object giaia and  the 
eye  glass,  with  a  prism  of  rock  crystal  or  of  carbonate 
of  liaie,  rendered  achromatic  This  prism  being 
moveable  at  pleasure  along  the  axis  of  the  telescope, 
the  observer  is  enabled  to  separate  more  or  less,  at 
his  pleasure,  the  two  images  of  the  object  which  he  is 
viewing. 

Having  then  before  Ihe  object  giau  of  this  teles- 
cope the  plate  of  quaila  in  question,  and  adapting 
betidea  to  the  qr«  glMf  <t  greenish  dark  gloss  of  a 
particular  kind,  whwh  iit  much  employed  by  astrono- 
mers becau-'e  of  its  property  of  alworbiug  a  good  deal 
of  !i^;ht,  w  ithoLi:  sensibly  colouring  the  transmitted 
pencil;  if  »c  observe  the  sun  directly  with  this  in- 
strument, we  shall  see  two  images  of  the  sua,  both 
white,  and  of  equal  brightness  $  whence  it  foUowa 
that  the  plate  produces  no  particular  eflbct  on  nato^ 
rai  light:  but  if  on  the  contrary  we  look  at  the  son's 
image  as  reflected  by  a  plate  of  glass  not  isrlvered, 
we  shall  perceive  two  more  sun«,  each  of  them  c(>- 
louri  d;  and  while  the  li  lesciipe  pt'rlorins  hijif  a  rcvo- 
lutiuu  ou  iXn  they  v«  ill  both  run  tbrou^ih  nearly 
the  whole  series  of  the  prismatic  colours.  Thus,  the 
image,  that  was  red,  will  become  successively  orange, 
yellow,  greenish  yellow,  bluikh  green,  and  violet: 
and  at  this  period  the  teleecope  will  have  made  half 
a  turn;  its  movenient  being  continued,  the  violet 
image  will  bcconie  first  red,  then  orange,  and  so 
forth.  The  second  image  will  alway»  give  us  the 
complementary  colour:  for  if,  instead  of  completely 
separating  the  images,  we  allow  them  to  overlap 
eMb  other,  the  part  common  to  both  the  di^  will 
remain  constantly  white:  while  the  iemmoiiig  Inao- 
tar  portions  will  exhtlwt  the  most  vhid  eolouft> 

The  reflection  of  a  transparent  plate  may  alio  be 
employed  Amt  nMMre  direeily  exhiMttag  the  diatiiictiva 
propertioi  of  the  ligbl  tranimitltd  By  Aa  plats  of 
quartz. 

If  we  cause  n  plate  of  plans  to  turn  round  a  pencil 
of  natural  light  forming  with  its  surface  an  angle  of 
ilbont  the  reflected  pencil  will  be  directed  in 

■aecanioB  to  all  the  jiointa  of  the  horizon,  but  it  aili 
eooMantly  preicrva  lie  Mnae  mUnsUff. 
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FtttM<Mdon     But  if  tlie  iocidcnt  jiL-ncil      polarised,  we  shall 
«f  Light.  contrary,  two  positions  (liumctricallr  op- 

'  poeite  to  etch  otbefi  in  which  the  mirror  will  not 
Rfiect  a  tingle  nuf. 

Making,  now,  a  limilar  experiment  with  the  light 
Ihtt  bu  been  transmitted  by  a  plate  of  rock  cryatal, 
we  ihall  aee  that  it  becooies  colomed  by  idtoclioi>» 
though  it  fan*  white  on  the  plate,  and  thai  tlte  na- 
ture of  the  coljur  (!c[)<'nds  on  the  side  of  the  ray  tlial 
\i  presented  to  tile  reflecting  surface.  These  reflect- 
ed colours  succeed  each  other  (lurinj^'  tiic  revolution 
of  the  plate,  in  llie  same  order  as  in  the  prismatic 
spectrum :  they  are  alta  olmrved  in  the  transmitted 
light,  bd^g  alwaji  cmipleaieiMaij  t«  ibcwe  of  the 
light  reflected  at  lb*  Mine  time. 

If  the  properties  of  polarised  rays  depend,  as  is 
supposed  by  the  partisans  of  the  system  of  emission, 
on  the  particular  arrangcnicnis  a'-siuned  by  the  mole- 
cules of  which  they  are  lormcd,  it  "  ill  be  easy  to  de- 
scribe the  intimate  cotuposition  of  ti:e  ordinary  po- 
larised rajr ;  and  that  ol  the  same  ruy  alter  it  has 
pailOll  tllfough  the  plate  of  rock  crj-stal :  in  tbe  for- 
iBer«  dis  axes  of  ail  the  molecules  of  th«  dlAbMut  co- 
loon,  miiit  bo  |Mia)iel ;  in  the  lattofi  Ibo  mdeciilai  of 
different  tints  inust  hava  tbeir  pohi  tuned  lowanb 
difierent  pari«  of  space. 

It  now  becomes  necessary  to  examine  according 
to  what  law  the  direction  of  these  poles  is  varied, 
both  as  they  depend  on  the  particular  tint  of  each 
molecule,  and  on  tbe  greater  or  lots  thickness  of  tbe 
crystal  that  tlief  bave  paased  tbtoueh. 

If  we  employ  homogeneous  polarised  light,  we 
shall  readily  find,  that,  supposing  a  given  plate  of 
quartz  to  turn  tbe  poles  of  a  certain  ray  of  light 
thrnugli  an  arc  of  i'C^  from  their  primitivu  direction, 
a  phuc  of  the  snnio  crysstal  twice  as  thick  will  cau»f 
a  double  deviation,  and  will  turn  the  polo  through  an 
■rc  of  40°;  a  plate  of  thrice  the  thickness  will  cause 
•  triple  dot iaiioB*  MUMmtiog  to  60°,  and  lo  forth 
vldioiit  Uniit 

With  regard  to  the  simple  rays  of  different  coItMira, 
in  passing  through  a  given  ptate,  they  undergo  devi-> 
atioDs  to  nuich  the  more  considerable  as  they  are 
more  refrangible,  and  thi.s  in  the  inverse  proportion 
of  the  numbers  wiiicli  Newton  calls  the  lengths  of 
the  fits ;  or,  what  corner  to  tlic  «ame  result,  m  the 
inverse  proportion  of  the  quantities  which  have  been 
dca^nated  ia  this  article  bv  tbe  letter  d.  (Sect. 

m) 

When,  therefore,  wc  know  the  deviation  for  a 
given  plate,  we  may  find  ttie  etfect  of  a  thicker  or 
thinner  plate  of  the  Mine  anbataneo  by  a  liMple  {Wft. 

portion. 

TeJJe  of  the  Devialiont  of  the  Planet  of  Polarisation 
of  the  different  "  Homogeneout"  Rays  ih  jxusing 
Utm^a  Plate  of  Rock  Crystal  perpendicutar  to  the 
'\1^the  Pritm,  of  which  the  Ihickneu  is  a  milii- 
tt  vr  .08037  £■  /. {nccorduig  l«  the  Htm- 
I  ^vition  of  the  spectrum.'^ 

Extretne  red  -  17-50' 

Linitof  red  and  orange     -  90. 4S 

eraofo  and  jretknr  22-3 1 
yelloir  and  gieaa 

ItaKw     •  a0y05 


blue  and  indigo  S4.57  V-.'krm-..^ 

indigo  and  violcC         37.(>8  ' 
Extreme  violet  -  44.08 

Here  is  no  reason  to  auppoM  that  the  aagulir  d^ 
viatioDf  srBl  undergo  any  anaatlon  in  their  valtHa 

when  all  the  nwlecules  pa<<s  through  tlie  crystal  at 
the  aame  time.  Consequently,  in  the  white  pencil 
transmitted  by  a  plate  of  a  millimetre,  tlie  axes  of 
the  elementary  red  ray*  w  ill  form  an  angle  of  8*"  with 
the  axes  of  the  first  oranfje  rays  ;  of  about  5"  with 
those  of  the  first  yeliow  rays,  and  of  26.5"  with  th« 
axes  of  the  extreme  violet  rays:  and  if  we  analyM' 
this  white  pencil  by  means  of  a  ifaomboid,  tbe  di&t- 
ently  edeumd  raye  will  not  be  divided  m  the  saaH 
proportions  between  the  two  images :  hence  there 
will  necessarily  be  appearances  of  colour.  It  is  ob- 
vious, for  example,  tliat  when  the  rhomboid  is  so 
placeil  that  its  principal  section  shaii  coincide  wiib 
tlie  poles  of  the  red  ray,  this  ray  will  remun  alto- 
gether in  the  ordinary  {pencil,  and  the  red  tint  wiD 
be  wholly  wanting  in  the  extraordinary  image. 

We  mav  obtain  an  exact  idea  of  tbe  anodjficaiioa 
which  a  fHate  of  quartz  prodnces  in  a  white  pencil  <if 
polarised  light,  by  conceiving  a  combination  • ''  t-^ 
rays  polarised  by  reflection  at  the  surface  of  a  cer- 
tain transparent  substance,  of  orange  rays  polarised 
by  a  second  surface  placed  in  a  ditferent  angular  si- 
tuation, of  yellow  rays  polarised  by  a  third  surface, 
and  so  forth.  The  necessity  of  tbe  intimate  mixtoie 
of  all  these  kinds  of  moleeulca  in  each  line  of  whha 
light,  and  aome  ether  obMadM^  wovM  render  it  ha- 
possible  to  realne  thit  fiction  witbont  a  very  coropU* 
cated  apparatus :  while  a  simple  phuc  of  quartz  ii 
sufficient,  on  the  other  hand,  tu  give  to  the  different 
constituent  parts  of  the  while  pencil  these  indifidul 
polarisations  situated  in  different  azimuthn. 

The  phenomena  which  have  been  deacribed  ait 
produced  by  plates  of  quarts  iritb  parallel  aarAeei 
Cttt  perpendicularly  to  the  azia  of  tho  benedftl 
prism.  Now  in  a  direction  perpendicular  to  these 
surfaces  quarts  exhibits  no  double  refraction:  so 
lliat  the  causes,  which  in  this  case  proiluce  the  de- 
viation of  the  planes  of  polarisaticw  of  the  lumiswus 
nioltcules,  are  difierent  from  the  causes  which  occa- 
sion the  separation  of  the  two  pencils  in  other  sec- 
tions of  the  crystal.  And  it  is  remarkable  that 
the  properties  of  theee  plalea  have  b«w  found  ia 
bodiea  not  possesaed  of  regolar  cryatallifatioa,  at 
flint  g]a*s,  and  even  in  perfect  fluids,  such  as  the  es- 
sential oils  of  turpentine  and  of  lenjoos,  or  the  solu- 
tion of  camphor  in  alcohol,  the  simple  syrup  of  sugar, 
and  so  forth.  The  only  difference  is  in  the  shtolutc 
value  of  the  thicknesses  which  afford  the  same  tints: 
the  other  laws  remaining  the  same.  Thoa  tbe  thick- 
ness of  oil  of  turpentine  most  be  69  thnc*  as  gieit  M 
that  ef  •  pfaMe  of  rock  cmtal  jM»  prodnee  theMaa 
eibet  I  and  the  action  «f  the  oil  ef  lenona  it  le  ttal 
of  the  oil  of  turpentine  aa  i7  to  10  [i  or  to  that  of 

crystal  as  1  to  41 

Wc  have  seen  that  a  plate  of  quartz  a  millimetre 
in  thickness  causes  the  poles  of  the  red  molecules  to 
describe  an  arc  of  17.5°.  We  may  suppose  this  mo- 
tion to  have  taken  place  ftom  right  to  left  >  theo 
every  other  plate,  of  whMever  HtMoMtt  cat  Wit  of 
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trmtiOD  tht  tame  cryital,  wiil  causa  the  poles  to  deviate  «till 
Light  farther  in  the  same  direction,  that  is  to  turn  still 
from  right  to  left:  wliile  other  pUitea*  on  the  con- 
trary, cut  out  of  a  dlSermt  crystal,  may  turn  then 
from  left  to  right.  This  phenomenon,  at  first  sight, 
must  appear  very  singular ;  but  if  we  reflect  that  the 
rays  ims&  throuj^h  the  plates  in  a  direction  which  al- 
fords  no  double  refraction,  we  shall  bo  aware  that  a 
deviatioo  oT  the  poles  directed  constantly  the  same 
«M  in  every  specimen  of  the  crystal  would  be  not  at 
aU  lesa  esloiibiiing. 

It  has  not  liiilierto  been  possible  to  point  out  any 
exterior  signs  which  shall  indicate  the  direction  of 
the  deviation  that  will  be  produced  by  a  given  cry- 
stal, except  in  one  very  remarkable  case.  In  some 
varieties  of  quartz,  the  solid  angles,  situated  at  the 
bate  of  the  pyramid  by  which  the  priam  i«  terminat- 
ed, are  replaced  by  as  many  facela  placed  obliquely 
with  respect  to  the  edge*.  Now  the  direction  of  the 
deviation,  which  these  plagiedral  crystals  give  to  the 
poles  of  the  luminous  inoiccules,  is  cooitantly  thai  of 
the  obliquity  of  iliese  little  facets. 

When  a  polarised  ray  passes  successively  through 
two  plates  produdoig  contrary  rotations,  the  ultimate 
denatlflo  of  the  piHet  ia  the  dlflerence  of  the  dedi 
which  each  plate  would  have  produced  separately. 
Tlie  ray  exhibiu  exactly  the  same  tints  as  if  it  hail 
passed  through  a. single  plate,  of  a  thickness  equal  to 
the  differencu  of  the  thicknesses  of  the  two  platt^s. 

If  the  plates  thus  combined  are  equal  in  thickness, 
the  pencil  tnuMOMtted,  having  been  turned  first  in 
one  direetioo,  and  then  turned  back  in  the  contrary 
direction,  seema  nol  to  bam  iti  polariaalion  ultiaatC' 
ly  changed. 

The  essential  oil  of  turpentine  causes  the  axes  of 
the  molecules  of  the  polarised  ray  to  turn  ft  om  the 
right  to  the  left  of  the  observer  receiving  the  ray  : 
the  essential  oil  of  lemon*  from  left  to  right.  These 
flttida  do  not  loee  ibeir  peculiar  properties,  when 
diey  are  mixed  ;  so  that  if  their  proportions  in  the 
mixture  are  inveriely  as  their  rotatogr  foroes,  tbe  ray 
which  lias  passed  through  tbeaa  feiaraa  iia  prniitiTe 
polarisation. 

Sect.  IX  0;i  the  Phenomena  of  Depolarisation, 

and  of  coLOLKs  produced  Im  crystallizso 
PLATES  not  cut  perptmUaitarfy  to  tk*  Atk 

Double  Jif fraction • 

We  are  next  to  inquire  how  a  white  pencil,  poiar- 
.  ised  in  a  single  direction,  is  modified  in  passing 
throu^  a  crystalline  phtle  possessed  of  double  rc- 
ftaction. 

For  this  purpoae  we  may  place  the  principal  sec- 
tion of  a  rhomboid  of  calcarious  spar  in  the  plane  of 
polarisation  of  a  white  pencil,  which  of  course  will 
be  subjected  to  the  ordinary  refritctiun  only  :  we 
may  then  place  the  plate  in  question  before  the 
rboaboiti,  so  that  the  rays  may  pass  through  it  per- 
pendicularly. If  now  the  principal  section  of  this 
plate  ia  parallel  to  that  of  the  rhomboid,  we  shall  still 
tee  but  one  white  image ;  and  the  same  will  happen 
if  the  principal  sections  are  pcrpendiculiir  to  each 
other :  but  in  every  other  situation  of  the  pUte,  the 


rhomboid  will  furnish  two  pencils,  and  they  will  be  PolariHtlon 
distinguished  by  cowjdementarif  tintt.  cfj.tghu 

Tbe  motion  of  the  pUte  in  iti  own  plane  does  not^'^*''*^''^ 
dtw  tbe  imIkiv  of  the  tints  t  their  brigblncaa  only 
varies,  and  becomes  greatest  when  the  an^  Ibrmod 
by  the  two  sections  is  equal  to  45". 

These  tints  vary  with  the  thickness  of  the  plaic, 
and  degenerate  into  perfect  whiteness  when  the 
thickness  becomes  considerable.  In  the  sulphate  of 
lime,  the  appearances  are  no  longer  observable  when 
tin  Uiicknai  ia  about  half  a  mQlimetre,  or  one  fiftieth 
of  an  inch. 

Supposing  O  to  be  the  lint  of  the  ordinary  pencil, 
and  E  that  of  llie  extraordinary  :  tijo  experiment 
iihows  that  the  tint  E  is  nearly  that  of  one  ol  the  co- 
loured rings  seen  in  the  light  reflected  from  two  ob- 
ject glasses  touching  each  other,  as  in  the  celebrated 
experiments  of  Newton  ;  and  that  tbe  tint  O  is  that 
of  the  corresponding  transmitted  ring.  This  rule, 
however,  is  not  perfectly  general ;  for  in  man^  cry- 
stals the  tinta  £  bj  no  means  resemble  tbosa  of  the 
rings. 

When  the  regular  sequence  of  the  Newtonian  ringa 
is  observable,  the  successive  thicknesses  of  the  some 
crystal,  which  aflurd  the  respective  colours  E,  are 

proportional  to  those  which  Niewton  has  assigned  for 
substances  not  crystallized :  it  is  only  found  that,  for 
any  given  density,  the  absolute  values  of  thefe  thick- 
nesses greatly  surpa&s  the  thicknesses  shown  in  the 
Newtonian  tables. 

We  find  also  a  remarkable  relation  between  the 
tint  E,  the  thickness  of  the  plate,  and  the  etementa 
of  it*  double  refraction,  which  it  is  important  to  point 
out  Tbe  imago  £  only  appears  when  the  principal 
seclicn  of  the  plate  is  neither  parallel  nor  perpendi- 
cular to  the  primitive  plane  of  polarisation  of  the  ray  " 
which  passes  through  it.  If  we  suppose  this  pJatC 
to  possess  only  tbe  ordinary  properties  of  doid^  re- 
ftnetion,  the  ray  will  in  general  be  divided  by  ft  Into 
two  pencils,  one  of  which  will  be  refracted  ordinari- 
ly, the  other  extraordinarily :  so  that  two  pencils 
from  the  same  origin  meet,  after  liavinf;  pa>sc-d 
through  different  routes,  and  iulerftrt.  j  lure  is  a 
certain  inequality  of  the  lengths  of  these  paths  at 
which  the  red  rays  destro)'  each  otlier;  at  another 
interval,  tbe  yellow  rays,  the  green,  the  blue,  and  SO 
forth.  If  we  detennine«  from  these  principles,  the 
tint  resulting  htm  the  interference  or  the  different 
ruysi,  taking  into  nfcount  the  thickness,  and  the  in- 
tensity of  the  double  refraction  uf  the  plate,  we  shall 
always  find  a  vtry  satisfactory  agrceipent  bt!  ^cm 
the  calculation  and  the  experiment.  QSee  the  Ar- 
ticle Chromatics,  in  this  SupjJemrnt.^ 

The  singular  deviation  which  these  thin  plates 
seem  to  produce  in  the  poles  of  the  molecules  of  dif- 
ferent colours  «hich  crttistitute  while  light,  was  ex- 
tremely ditlicuU  til  liv  discovered:  and  nothing  shows 
this  difficulty  better  than  the  general  assent  uf  natu- 
ral philosophers  to  the  laws  which  have  been  the 
foundation  of  the  theory  qf  moveable  polarisation.  It 
is  not  therefore  cuftcient  to  explain  here  the  true 
priucipies  on  which  these  phenomena  arc  founded  : 
the  confutation  of  an  erroneous)  theory  beconics  ab- 
solutely necessary  in  this  stage  of  the  investigatioa ; 
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lion  especially  when  it  h  plausible  in  appearance,  and 
ttUfh'-  ^hj.^     jj  brought  forwards  with  confidence  in  the 
latest  works,  nulH'itlistiinding  the  dociinv  objMtlOlM 
which  had  been  opposed  to  it. 

The  lundamcntal  theorem  of  this  moveaUffdari- 
uUioH  has  been  thui  eminciated.  "  When  mnj9t 
nttaral  light,  polariied  in  «  certain  fitcd  ilireetioii, 
passes  perpendicularly  throttgb  •  cryMallized  plate, 
which  is  parallel  to  the  ax?s  of  double  rerraction,  the 
molecules  n'  t  |H'ncirale  at  first  In  a  CL-rtaiii  ilis- 
lance  without  losing  iheir  primitive  polarisation  ;  after 
tilts  they  begin  to  perform  pi  riudical  oscillations 
round  their  own  centres,  so  that  their  axis  of  polari« 
Mktion  U  carried  alternately  on  each  side  of  the  prin- 
«bKl  MCtion  of  the  eiyatoi,  or  of  the  Um  per|»eiidi- 
emir  to  it,  like  a  pendulaa  passing  from  one  aide  to 
the  ottier  of  the  vertical  line  which  its  quiescent 
position.  Each  of  these  oscillutions  is  piTfornicd  in 
a  given  thickness  iV,  twice  iis  f:re;it  an  timt  in  which 
the  molecule  had  made  its  excursion  in  one  direc- 
thw.  Thus,  from  the  thictnest  ten  to  a  certain 
JimiammUi  thickneu  e'  the  fiomogeneout  tnoieeuie$ 
wkiek  the  ny  patting  through  ike  cr>ftinl  it  tfpni- 
jMMNft  are  ^fHatd,  iffter  their  emergence,  as  if  theg 
had  not  guttled  their  primitive  polaritalion  ;  from  e 
to  2c,  the^  are  afffctea  as  if  l/iaf  had  atiumfd  a  rmc 
politrirntioti ,  iii[f'rriji'j  /rotii  ilir  Jiimter  by  the  azimul/i 
gi  ;  i  liciii^  the  un;;lf  u/ticli  principal  tection  of 
Uie  platr  f>)rnif  mih  the  original  plane  of  their  pulari- 
talivn  :  and  they  appear  in  short  alternatively  polar- 
iaed  in  their  forner  •shntttb,  ond  ia  aa  azinatli  at 
tba  distanoe  9i  frooi  it." 

To  this  law  it  mny  be  objected,  fir>t,  that  wlicri- 
Crer  the  light  eracrj^inp  from  a  crystiil  with  one  axis, 
whether  thin  or  thick,  is  cooipcix-d  of  two  distinct 
pencils,  we  6nd  that  they  arc  polarised  in  directioos 
$1  figllt  angles  to  each  other,  whether  the  inddOBt 
light  may  luive  beoo  nataval  or  polarised :  and  no  ex- 
eeptkm  to  thit  rule  hae  yet  been  discovered.  Notr  it 
!•  djfionlt  If  not  impanibia  to  fioaceive,  in  the  ays* 
tern  of  moTenMe  polarindofi,  hoirtbe  transition  can 
be  made  from  that  state  into  ilu-  state  of  polarisalion 
in  two  directions  at  right  angles,  which,  for  the  sake 
of  distiiictinn,  lirts  been  called  tlie  fixi  d  puiarisatimi. 
But  there  is  a  still  more  direct  objection  to  this 
If  we  place  a  plalc  of  sulphate  of  lime  in 
audi  a  manner  that  iti  principal  section  may  make 
an  angle  of  45*  with  the  primitive  plane  of  polarisa. 
tion  of  homogeneous  light  that  is  tn  pass  through  it  ; 
the  angle  2(  being  then  equal  to  Go ",  the  tr;in?niiited 
pencil,  according  to  the  doctrine  oi  nioveable  pi  Liri- 
sation,  would  be  ektirf.i.y  imlariscd  cither  iu  the  pri- 
mtiiue plane,  or  in  the  plane  perpendicular  to  it,  and 
when  analysed  by  means  of  a  rhomboid,  it  would  ex- 
hibit, in  two  positions  of  the  principal  section  of  this 
crystal,  only  a  single  image.  But  this  it  so  far  from 
being  true,  that  if  the  plate  is  qf  a  proper  thieinest, 
the  pencil  will  be  constantly  diviiled  into  two  images 
of  equal  intensities,  whatever  liie  direction  of  the  prin- 
cipal si  ction  of  the  rlionihi)i(l  v.t-.iy  be. 

When  two  pencils,  derived  from  the  same  origin, 
and  posscMing  the  same  velocity,  arc  made  to  inter- 
sect each  other  at  a  veiy  small  angle,  after  iiaviog 
tiavelled  tnr  dtAwent  pams,  of  which  the  lengths  are 
slightly  diSusAtf  they  nuy  destrsy  aadt  other  oou* 
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plctcJy,  as  we  have  already  seen  :  and  this  dc«true-''d«*»n 
tioD  would  a,H  readily  take  place  if  they  came  by  the  " 
same  path  w  ith  different  velocities.  Let  d  be  tlve'*'^ 
difference  of  the  paths  which  determioes,  in  the  first 
case,  the  periodiol  series  of  the  pokts  of  space  in 
which  two  rays  of  a  certain  {lOBsa^sneoiis  light  pro- 
duce complete  darhocsa  by  their  tntsfftrence:  thi 
same  letter  d  will  express,  in  the  second  case,  tbe 
quantity  by  which  one  of  the  rays  will  require  to  b« 
more  advanced  than  the  other  by  the  excess  of  iti 
velocity,  in  order  that  the  light  may  again  be  de* 
stroycd.  When,  in  a  crystallized  plate,  the  difereaes 
of  the  tracks  described  by  the  ordinary  and  exlrs> 
ordinary  rays  of  a  given  kind  of  light,  or  wbea  tlie 
effect  of  the  difennoe  of  velocity  is  Oi  srfpOtta^-l)^ 
H  being  a  whole  number,  a  pencil  piwiouny  psla^ 
ised,  and  transmitted  by  the  plate,  will  appsas  n- 
tirciii  polarised  in  the  primitive  plune,  at  i»  tht  dsi' 
rniii'h  '2\,  as  the  principles  of  tha  dactfiaa  if  aMN» 

able  polaritation  require. 

When  the  plate  hat  .<:Lich  a  (hieltBCai,  that  the dl^ 
ference  of  the  paths  described  by  the  ordiaaiTssd 
extraordinary  pencils  is  included  in  ihejtaosMli*' 

mnia  (n+^)  d,  the  transmitted  tight  wM  affm  ft 
have  become  common  light.  If  tbe  principal  secdss  rf 

the  [ilate  makes  on  an^lc  of        with  the  nriraiii'f 
plane  of  polarisation  of  the  incident  ligtit :  wbidi, 
as  we  liave  already  seen,  by  no  rtK-anSSKnf 
tho  doctrine  of  moveable  polariiiation. 

Lastly,  when  the  thickness  of  the  plate  emplcjsl 
is  not  comprehended  in  nny  of  the  preceding  ei* 
pressions,  ike  complrttfj/  pofarifeel  rnift,  x»hieh  MM 
through  it,  emerge  n-ilh  I  fie  chariicTei  s  of  a  partial  ft' 
luriiulion.  This  re^ull  is  no  le«s  inconsistent  IMS 
the  former  with  t!ie  l.iws  of  movc.ible  pclarisitjoo ; 
since,  according  to  these  laws,  the  potariKd  iocideDt 
ray  ought  always  to  emerge  completely  polsrtsed» 
with  a  nnple  change  of  the  azimuto  of  iu  pole*. 

It  b  not,  therefore,  generally  troet  tliat  a  pencil 
of  polarised  homogeneous  light,  which  pssiesthw^ 
thin  erystalliaed  plates,  eiilier  preserves  its  priiniliss 
polarisation,  or  assumes  a  new  one  at  the  ar^'ulsr 
distance  of  It:  nnd  with  this  f.tllN  the  whole  tjbne  of 
the  o>cilla;<iry  niDlinns  iittributed  to  the  i!U)lt'C'jlf' of 
light.  With  respect  to  the  objection  alrcadj  niiwk 
to  thi»  theory,  regarding  the  connexion  to  be  esta- 
blished between  tbe  phenomeBft  of  thin  plsus 
those  of  thick  cryiuls,  it  seems  to  retsu  'Ms  b> 
force,  since  it  has  not  been  e.stablishcd  by  espto- 
ment  that  the  rays  concerned  in  the  pbcnoistnatf 
thin  plates  are  pofairiied  in  two  reaaoguhr  dkas* 

tions. 

Supposing,  however,  for  a  moment,  that  this  »«■ 
the  case,  and  that  a  luminous  pencil,  passing  througb 
a  thm  plate  of  sulphate  of  lime,  is  dividtd  into  tiro 
rays,  the  one  ordinary  and  the  other  extrswdipaav 
polarised  ot  right  angles :  let  us  examine  what wCO» 
be  the  to:ise(|uenc('.  Mutiumatically  jpcakinp.  lbsH 
two  rays  follow  m  geucr.il  Jitlerent  rentes  aitliifdlS 
crystal ;  but  it  is  not  pofsible  to  SLp  uaie  them  phy- 
sically, because  the  imperlectiou  of  our  orjfan-i  fof<-« 
us  to  contemplate  object*  of  a  certain  cxte:.;.  Tr.t 
advocates  or  a  moveable  polarisation  viti  t»ta>>M 
this  li|^  in  a  mum.  They  will  find  in  certab 
that  it  appears  to  have  pieserved  it*  piiaitive  fshf** 
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liapp«o  at  the  poiau  in  which  tbe  t«0  pencils  inter< 
sect  each  -other.  Tho  oiduwy  of  the  rjgbt 
hand  plate  wDI  at  oooe  intOrfiFre  with  the  extraoN' 

dinary  rays  of  the  left  hand  plate,  Kincc  tlicy  are  po- 
Jariiied  in  the  same  direction,  and  will  form  a  ^ri>up 
nf  light  and  durk  stripes:  and  a  second  ^roup  will  be 
afforded  by  the  extraordinary  raja  of  the  right  hand 
plate  aad  tbo  ordinary  of  ita  oooipaaioa*  The  two 


an  azimuth  diflerii^g  by  and  they  will  hence  con- 
clude that  thin  plates  act  very  differently  from  a  thick 
crystal. 

This  conclusion,  however,  may  be  disputed.  When 
we  nake  use  of  a  thick  crystal,  the  ordinary  and  ex« 
traordtaaij  imagea  are  separatedt  we  atudy  tbe  pro> 
pertiei  of  eaeb  apart.  In  the  caae  oftbe  (bin  plaMe 

the  observer  has  to  do  with  light  which  is  mixed  (roopi  will  be  tbe  fultber  ■nanitffl  ftoai  eMb  otbar 
and  complicated.  Now  who  can  affirm,  without  hav-    a*  the  platea  are  thicker,  add  aa  their  doable  reftae> 

ing  raade  the  experimeht,  that  two  rays  really  polnr-  t'on  is  more  strongly  marked.  In  the  intermediate 
ued  at  right  angles,  wiU  not  seem,  io  ca^  of  inter*  space  we  shall  6nd  the  rays  of  the  same  description 
ference,  to  have  lost  their  primitive  polarisations,  turnislicd  by  the  two  plates  -,  but  as  they  have  now 
and  will  not  exhibit  an  intermediate  polariution  tbe  received  copuary  polarities,  they  intct  beet  each  other 
MMft  of  die  odien,  whicb  nigbt  be  conaiderad  aa  without  aKbMting  any  of  the  pheaomcna  of  inter* 
'    it  ?  ference»  and  the  fjjra  baa  the  atnaatioo  of  a  wifbini 

light  only. 

A  fact  wMch  !s  no  less  evident  than  ;lu  exlsteuce 
of  the  two  8y stems  of  stripes,  is,  tliat  vthtn  -.vt-  tm- 
ploy  the  sulphate  of  lime,  each  ol  the  systems,  is  coto- 
pletely  polarisedt  in  a  plaoa  oeipeodicular  to  the 
principal  section  e#tbo  plat*  woieb  ia  neartst  to  it. 

Now  there  k  no  OM  of  tbo  oansequences  of  the 
anppoaition  with  wMch  we  aet  out,  that  is,  the  sup* 
position  that  every  plate  divider  [lolarisrJ  light  pass- 
ing  through  it  info  tw9  pencus  poi^i-aed  at  right 
angles,'  that  is  not  fully  confirmed  by  this  experi- 
ment. The  truth  of  the  hypothesis  is  therefore  de- 
monstrated, for  every  other  mode  of  separation  or  of 
polariaatioB  of  tbe  ra^a,  that  fi>r  csaanle  which  ie 
dednced  from  tbe  prinripltw  of  mntaaWn  pofau-iaa* 

tlon,  »'ouIl]  Icar?  to  phenomena  totaUj  diANBt  AhB 
thoite  which  have  been  described. 

A  little  attention  to  the  passages  (Sect.  VII.)  con« 
taining  an  account  of  the  circumstance  under  wtiicb 
polarised  rays  are  CipaWe  of  occasioning 
cibcu  of  interfieraoo^  will  be  aafioient 
tbe  reader,  that  Ae  two  iyitemi  of  Mripea  wbUi 
hnrc  been  the  subjects  of  these  experiments  can  oill|r 
ha.c  been  tbe  result  of  the  interference  of  the  ordi- 
nary ruys  of  one  plate  n  ith  the  extraordinary  rays  of 
the  other.  But  if  any  doubts  were  entertained  on 
tthabl^y«ct,thy  Mgfefc^'wwtadhitbafellowiaf 

We  might  aobHiliite  for  tiw  two  thh  plates,  which 

have  been  t  mpioyed,  two  thick  crystals,  for  <  xunaple 
t«o  rhomboids  of  carbonate  of  lime,  iii  wliich  the 
il  ijiiie  refraction  would  be  manifest.  As  we  might 
then  follow  separately  the  course  of  each  pencil,  and 
intercept  them  in  turn  by  screens,  it  tnighl  thus  be 
proved  by  tbe  most  direct  evidence,  that  for  the  for- 
nmion  or  the  two  groups  of  stripes,  it  is  necessary 
and  sufiirirnt  th:it  ttie  orJinary  pencil  of  one  of  the 
crystals  sliould  tucct  die  extraordinary  pecicil  of  the 
oilier,  and  tbe  reverse.  The  direction  of  the  polarisa- 
tion of  these  fringes,  determined  by  the  aid  of  a 
rhomboid,  would  also  be  exactly  tbe  same  as  in  llw 
caaeoftboeoiptoyiBaatofttaiBntetea.  Tbeoa^f^ 
markable  dilbreaee  between  the  two  experimeota 
would  be  in  tbe  degree  of  separation  of  the  two 
groups  of  fringes.  This  distance,  depending  on  the 
difference  ot  ihc  paths  descrihcd  by  the  ordinary  and 
extraordinary  rays,  would  be  "  greater"  [oi  niltia 
smaller]  with  tbe  crystals  than  with  tiw  plates.  It 
n%bt  OTM  ba^pao,  if  tbo  ciTicab  wm  fwy  Ihiefci 
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The  reader  will  now  have  conjectured,  that,  in  or- 
der to  elucidate  these  mysterious  |  In  isomena,  it  will 
require  to  be  proved,  first,  that  two  pencils  are  ac- 
tually formed  in  the  thin  plates  of  crystallised  sub- 
etances,  as  well  at  in  tbidcer  ciyaiab.  polarised  at 
right  angles  to  each  other  %  and  aeem^y.  that  tbeio 
poKlb,  when  they  are  nind*  nay  exhibit  tbe  ly* 
patronce  of  a  polarisation  intermediate  between  the 
two  separate  directions.  Such  then  is  tin  I  'lj  ct  of 
the  very  delicate  experiments  which  are  now  to  be 
aclated. 

A  pencil  of  homogeneous  solar  light  bein;^  con- 
centrated into  a  very  small  point,  by  the  aid  of  a 
lens  of  a  short  fbcua,  fixed  in  the  shutterf  of  a  darlt 
Toem,  the  pencil  of  diverging  rayt  it  to  be  tveelved 
on  two  d\m?^  of  glass  slightly  inclined  to  each  other, 
and  making  an  angle  with  the  ray  of  about  35" :  the 
pencils  reflected  by  the  two  plates  will  then  be  com- 
pletely polarised,  and  where  tbey  intersect  each  other, 
they  wUI  form  light  and  dark  stripes ;  and  whatever 
ihe  paaithm  of  the  pfattaa  iMf  b(t»  tbo  atripci  will  bo 
potariied  hi  the  Hune  direttioB  aa  tho  two  peneOi 

which  afford  tbcm. 

If  we  now  take  a  *ery  transparent  plate  of  sul- 
[iliaii.:  i(  lime,  and  divide  it  in  the  middle,  so  as  to 
have  two  plates  of  exactly  the  same  thickness:  if  we 
fix  one  of  the  halves  of  thit  plato  before  the  mirror, 
in  aocb  atUnation  that  it  may  traatnit  that  pencil 
only  whidi  b  relleeted  by  the  flnt  ndrror,  and  to 
(hat  the  principal  section  may  make  an  angle  of 
45*  wit)i  the  primitive  plane  of  polarisation:  nnd 
tlieii  thi-  fiilur  half  of  the  plate  in  iIhj  nay  of 
ilie  pi  lAri'-Ld  ii^ht  reflected  by  the  other  mirror, 
but  vv'iUi  \i>  principal  section  at  right  angles  to  that 
of  tbe  other  platOi  and  making  an  angle  of  46"  with 
«ba  prfanlttvie  piano  b  n  contrary  direetioa:  tktm, 
if  these  phles  act  in  (he  same  manner  at  thick  plates, 
however  small  the  measure  of  their  double  refraction 
may  b\},  they  must  divide  the  reflected  rays  wliich 
pass  through  them  into  two  pencils  of  the  same  in- 
'« anid  pelaritad  at  right  angles  to  each  otiicr : 


hi  the  positioM  bare  aaaigfwd  to  thorn,  it  will 
•videotly  happen  that  the  phne  of  pehniantinn  of  the 
ordinary  pencil  coming,  for  example,  from  the  right 
hand  plate,  will  be  parallel  to  the  plaue  of  polan^a- 
tinti  (if  the  cxiraordiiiarv  pencil  of  the  left  hand 

{)latc :  and  the  same  will  be  true  of  the  two  reraaio- 
ngpencila  of  the  respective  platea. 
^hia  baing  admittad*  it  ia  ti^  !•  ■■•  vliM  will 
▼Oft*  wu  PAax  vu 
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Fui  iriuiioD  that  in  order  to  "  bring  tbe  ■trip«  wiihio  the  field   opaque  plate  rnimtlof  tbe  glaaa,  tbe  ftedm  tfOt  oe 
^  of  Light.  afrieirj,''Q9rtoKiHlertboaiffifiDlc3i>(*M>I«itieM-  wliiohw*  fix  oar  aHetitioatMd  emida^utgbWMaal, 
'  » eoMtrr  to  cowponato  for  •  part  of  Ibo  di&fcnea  of  o  doubly  refVaciins  crntal  to  aoaifio  tbe  dMbnM 


iry  to  cowponBrto  for  •  part  oF  tbe  diJbfcnea  of  O  doubly  refVaciioK  cryital  to  aoaljao 

ihe  Ic'j'Lth^  of  the  path?,  or  of  the  velocities,  by  the  kinds  i  f"  lifjt  ',  iil;ich,  after  pasting  through  tbe  alit 

assistanct;  ot  a  plane  glass,  fixed  in  the  way  ol  une  of  in  the  iiu,ilirui;(ii,  depict  an  image  within  the  eye. 
the  pencils ;  but  in  every  case  tlie  rt>«ult«  of  the  ex-       It  will  now  easily  be  observed  that  the  ordinary 

perimenl  would  be  equally  clear  and  decisive.  ray,  when  it  arrives  aion«  at  the  aperture,  wtierever 

U       tlio  be  added,  in  the  last  place,  as  •  fiiU  it  may  bo  placed,  undergoes  no  raodilication,  and  r» 

tmmwr  to  omy  objection  that  niigbt  be  raised  against  naiaa  polaraad    it  «m  befere :  ond  Iho  mm  h  um 

llkb  MCplamtion  or  llio  foniMtioa  of  the  two  groups  of  the  entraordinoiy  roy ;  tot  if  both  tlwae  mya  lutei  w 


of  stripes,  In  Ihe  thin  plates,  that  the  interval  which 
separalcB  the  two  systems  is  always  so  liependent  on 
tlie  double  refraction  of  the  platen,  tliut  il.t  exact 
nitnerical  value  may  always  be  deduced  from  the 
olMWota  of  the  double  refhwtton,  as  obtained  by 
•iporimenu  on  other  poftion  of  tbe  eanie  aub* 
itance.    [Sec  CneoMaTlQe.] 

We  mukt  now  consider  how  it  will  bc  possible  to 
reconcile  the  experiment  which  has  been  related, 
endwliH  'i  [  raves  the  hubJivi?ion  of  the  light  into 
two  p«:iu  polarised  at  right  angles  to  each  other, 
with  the  other  fact,  which  se«Da  lo  be  opposed  to  it, 
Ibat  when  tlie  plate  is  of  a  proper  tbiclinBSS,  tlie 
whole  group  of  polarised  rays,  that  pais  ihroogh  it, 
sh.'s'l  ;i|i[joar  to  be  polariseu  either  in  the  primitive 
piaiic,  ur  in  another  making  with  it  an  angle  of  Si. 

We  make,  in  a  rk  i  om,  u  very  small  radiant 
point  of  homogeneous  light,  by  nicaos  of  a  lens,  as 
■Ireaflj  Mentioned.  We  receive  the  diverging  pen> 
dl,  OS  s  pteto  of  gloMs  btf  isg  its  posterior  surface 
eovmd  Mtb  •  blant  vandsh  t  supposing  tbe  plate 
to  be  in  a  vertical  position,  and  tlie  diverging  pencil 
to  be  nearly  horizontal,  and  to  make  an  angle  with 
the  surface  not  much  ditTcring  from  that  of  complete 
poiarisation:  when  iht«  arrangement  is  completed^ 
we  place  in  the  way  of  the  reflected  light  •  rbom* 


»ect  each  other  in  the  slit,  and  enter  the  eye  togi  iNe-, 
the  phenomenon  is  by  no  mean.n  so  tiaiple,  and  its 
nature  changes  according  to  the  place  occupied  by 
tbe  slit :  so  tiiat  moving  this  slit  gradually  by  means 
of  a  screw,  we  soon  find  (be  pomt  wbare  tbe  light, 
conpoMd  of  the  ivo  pcncila  Uwt  piM  tbrooflh  1^ 
Mom  to  be  wholly  polarieed  in  ttw  Mine  nnoMr 

as  the  pencil  w?.^  at  its  first  n  fl  'i'tion  from  the  plate 
ol  glaM:  further  on,  the  plant  as  pHjiurtiaiujji  eeenu 
to  be  perpendicular  to  the  primitive  plane  :  and  in  a 
posittoQ  iotornsediate  faotweeo  tbeae,  the  raya  traa^ 
milted  affoid  no  Miiiriil  tnoM  of  polMfailMi  at 


Tlib  ctperfflMBt  therelbre  ofen  «*  flw 

phenomf-inn  of  two  pencils,  polarised  at  right  aitgiea, 
which,  alter  havinif  intersected  each  other  in  tbe 
ground  glass,  ui  ilc  <i  i  in  (he  eye,  amt  i  iriu  together, 
as  tbe  test  of  tiw  rhomboid  shows,  a  pencil  polarised 
■ometinM  b  dm  directioo,  and  aocoettam  hi  mi  ap> 
posite  oa«^  or  iOMOiiaiM  viikoot  aoj  aewiblt  tMM 
of  polarjaalioii,  aeeording  lo  the  magnitnde  of  dha 
difference  of  the  paths  described  by  thr  two  p^'ncils. 

It  is  only  to  a&sijt  (he  imagination  ili^  liic  piece 
of  ground  glass  has  been  supposed  to  be  etnployeti : 
for  its  presence  is  not  necea^ry  to  the  success  of 
tbe  experuncot.    A  lens  alone  may  be  used  ("or  ob- 


bmd  of  calcariona  qiar,  ita  prioc^  Motion  Makfag  anvia*  the  ttripM  forood  io  tbe  air  by  tho 
vltb  tho  hariion,  or  with  die  piano  of  reieetlan,  an  ence  or  the  InBioeoi  pendle.  If,  h 


ty  placed  ourselves  with  thi-  li  hrf'irr  the  luorboa- 
bouls,  the  eye  would  only  relative  q  uoiiorcn  And  con- 


jubliiii-  cry ^tal  j- 


angle  of  45".  In  this  position  of  the  rhomboid,  the 
light  paSi&iag  through  it  is  divided  into  two  pencils, 
the  one  ordinary  and  the  other  extraordinary,  polar- 
ised at  right  angles,  and  of  equal  intensity.  After 
having  passed  through  tlie  firet  rhomboid,  the  two 

peocila  Gali  on  another  rhomboid  of  the  same  thidb>  ,  ... 

MM,  bitt  having  iu  principal 'aeetion  perpeodieuhr  hrighlatripea  of  one  of  dw  inagM  eofTwpoaiilk^  al> 

to  that  of  the  former,  llie  ordinary  pencil  will  then  ~ 
be  subjected  to  the  extraordinary  refraction  in  il,  and 
the  reverse :  and  the  two  pencils  will  emerge  from 
the  teooad  rhomboid,  one  polarised  in  the  plane  of 
te|^elpal  aectioiit  md  too  odier  perpendkulariy 


tiiiued  light :  but  soon  as  a 
fectly  iuterpoted  between  the  lens  aod  the  rhom- 
lioid«»  or  betiraan  tbe  lens  and  the  cjc,  we  shall  ob- 
•erta  two  ayiiaflM  of  dark  and  tuij^t  atripea,  tbe 


Let  na  new  follow  tho  eowM  of  ettb  of  die  peo> 

cil?  in  the  first  place  it  is  evident  that  on  account 
ot  thcu  liiverRcnce,  they  will  intersect  each  other  in 
a  space  so  nncb  ihc  wider  as  they  become  more  re- 
mote from  the  rhomboid  i  their  points  of  emergence 
being  disdoct,  aod  sensibly  aapaisied,  the  observer 
-Maf  Inlorcapt  ia  tuto  with  a  scicaii  dther  the  ordi- 
twry  or  the  aatiawilhiary  pencil,  aad  tlighiaii  at 
pleriALirc  Any  other  object  either  with  (he  one  or  tbe 
otlii.T  iL-jiaraiely,  or  with  both  at  once. 

Tliia  delicute  and  complic;Ut;.i  ixperiment  being 
•0  far  advanced,  let  us  place  a  glass  slightly  rough- 


ways  with  the  dark  stripe-^  of  the  other.  The  middle 
stripes,  for  example,  will  be  bright  in  the  ordijiA'v 
image,  (f  thepmnfal  ^  ./i  n  of  the  inlrrpo.^rd  crynal 
u  paroUel  lo  ihe  pnmitive  poUtfistUion  oj  the  rays  an 
the  blackaud  glau  ;  aod  in  tbe  same  case  the  Buddie 
stripe  will  be  dark  in  tbe  eilraarriinaiy  tmajr  Tbe 
point  of  space,  occupied  by  thonUdle  of  Ae  hsage, 
seems  tJierefore  to  transmit  to  the  eye,  through  the 
crystal,  only  such  light  as  is  polarised  in  the  primi- 
tive p]j:li',  '((  Cuu-sr  u  alfords  only  an  ordmury  in.'jge 

of  the  light:  and  this  circumstance  shows  also  ibot 
the  effecu  of  inlerfeMOCO  in  tbe  eatraordiiuiry  image 


roquirc,  for  tbdr  wwa|iiilarinni  tha  H'*'"'—  of  |4  M 
the  Maraaee  of  the  Mrtba  daaerihod. 


onod,  in  a  part  of  the  field  of  view  oomoion  to  tha  the  central  stripe  of  the  extnoniinary  ii 
t«*  jpaodlai  MaritingpbyaTMyiM  Opaniqg  MM  and  Hitt  af  th»  itwatdiniy  bnaga 


When  the  principal  section  of  tbe  crystal  Intcrrn<- 
cd  between  the  eve  and  the  rhomboid  is  p€rpcnt:n,u 
lar  to  the  onjjinal  ^ilane  ot"  polarl.satioii,  ilic  t  * o  kinds 
of  penctU  interchange  lUeir  eficcts  :  and  in  titis  ca»« 
'  the  extnoniinary  image  ia  bright. 
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tlon  darl:,:is;f  i 'i e  diflbf eoei  ofdM pttht  of  ibt  nji fimn- 

«r Light.  i„_  „  Id. 

It  ha»  been  hiilicrto  iiuppo«c>d  that  the  ori^^inal 
ptoeil  contained  only  homogeneous  li};ht;  to  tlmt  it 
produced  only  bright  and  dark  »tripe».  But  if  we 
ts^iof  wbiln  licbl,  tiui  itri|ie»  wUJ  be  coloured  i  b«> 
cmw  tthat  dMwrant  valnn  for  die  nya  of  diftrent 
linis;  um!  tlii'si-  lints  are  |irecisely  the  same  a«  are 
duveiopiiil  by  polari^cil  in  (iH'ii'  pi*sage  through 
cryfiaitizeii  [ilntcs  of  all  possible  thicknesMi. 

A  few  wordii  wtil  now  be  sufficient  to  ibow  the 
R)0Je  of  action  or  ihe«e  platCU  ift  the  pbMMMMB*  of 
the  colourc  6r8t  described. 

A  polarised  ray,  pummg  ihrewgh  •  cryatailaed 
pihiei  which  poMePses  the  power  nf  double  refraetloa, 
w  dMded  by  it,  maihematically  vpcBking,  into  two 
penciU  potnrisi'd  nt  ri-,'!)!  ant:lf8:  but  two  pencils  of 
this  degcriptiuit  <Ju  itot  inu-rlcrc :  the  plate  will  there- 
fore  not  exhibit  colours  to  ilic  naki'il  eye,  whatever 
its  tiiickoeas  raaj  be,  even  whca  it  is  only  exposed 
to  poJeriaed  t^ifhti  and  ibU  mull  h  eooiinmil  bgr  «x< 


Bach  of  (lie  wdinaT;  and  exlfttordimry  pgiicila« 

transmitted  by  the  plate,  will  again  be  dividied  into 
two,  when  it  passes  through  an  acliromatic  prism  of 
crystal,  or  n  rhomboid  of  ealcarious  sfiar.  Of  these 
four  emergent  pcncilii,  the  two,  which  follow  the  or- 
dinary path,  will  be  no  more  separated  tlian  tlicy 
were  at  their  emergence  from  the  plate  t  and  the 
■une  ia  true  of  the  two  extraordinary  penciU,  so 
that  the  ejrc  will  ultimateljr  panaiva  but  two  dklinct 

Of  the  two  pencils  which  thus  concur  in  the  for- 
mation «("  the  orilitiary  image,  the  One  was  ordinary 
in  its  passage  ihrotigh  the  plate,  and  has  remained 
ordinary  in  the  rhomboid  placed  near  the  eye,  while 
the  action  of  thi*  rhomboid  has  iMen  required  for 
Imaging  the  other  ^cii  from  the  extraordioaiy  to 
the  ordinary  refraction.  The  diftrent  kindi  i^ri^e 
have  differeot  velooitJee  in  crystals  capable  of  double 
refraction:  and  ar  ineqaelity  of  velocity  gives  rise  to 
ibe  ])liennnKna  oi  interference,  as  well  as  an  inequa* 
Illy  oftlitiancc  (l(  scribed.  If,  in  the  pbte  employed, 
the  (lideri  ni  e  bttsveen  the  velocities  iit  tl:e  c  rdiiiarv 
and  extraordinary  ray  c»ri'r>pr)niis,  either  on  nrmunt 
ofita  tbicknCM  or  ofthe  divtr&ity  of  the  two  refrac- 
tion^ to  a  certaia  ouantity^  d,  or  iu  aaoltiple,  the 
kind  of  raya  of  whfen  the  fnterva}  ni  detenmtnee  the 
destruction,  n  beirig  a  whole  iiumber,  will  he  wanltng 
in  the  ordinary  iinape  trnnsmitted  by  the  rhombnid. 
And  this  eflect,  it  mu«t  a^ain  be  repeated,  depends 
on  the  interference  of  the  two  pencils  of  which  this 
image  h  really  formed,  and  wMcb,  W  ^ptHU,  poa> 
aeaacd  difereot  velocities. 

If  the  eipcriment  with  the  two  rhombolda  bad  not 
taiq^  l»  that  io  order  to  calculate  the  mutual  ac* 
tloni  ofthe  lamlneiw  rays,  which  in  passing  through 
different  cry*liiN  possessed  of  doubly  refractive 
ponerf,  have  several  times  changed  lluir  planes  of 
polarijut'on,  the  or.linary  laws  of  interference  require 
some  niodiiicatron,  we  should  have  found  ourselves 
arrested  by  a  considerable  difSculty. 

The  diA;reoce  of  the  eelocitieafaeinf  the  same  for 
the  two  peoeai,-  of  which  the  eaMMrdlMur  image 
aflBnded  hjr  the  rhbnbcid  aoBriaUb  Mdlbr  (botwo 


which  concur  in  the  forraalion  of  the  ordinary  image, 
it  would  seem  that  the  raysof  llic  same  colour  ought 
Io  be  destroyed  at  once  in  both  the  images,  and  that 
they  ought  to  exhibit  the  same  tint:  but  if  we  reco]. 
lect  that  af\er  having  calculated  for  one  of  the 
ioMflef  the  effect  of  interference  Ccmapoodiog  to 
the  diftrence  d  io  the  path,  we  are  oblfgcd,  when  w« 
proceed  to  the  other  image,  in  order  to  obtain  re> 
suits  conformable  to  experiment,  to  add  to  the 
difference  of  the  ]>aihs  or  to  the  effect  of  the  differ- 
ence ofthe  ve!«>ciiii.$,  litis  difhculty  will  disappear. 
Supposing  "  <f 'QneQ  in  the  ordinary  image  to  occti* 
•ion  the  deetructton  of  the  red  rays,  "  d-\-^  C"<'4* 
l^wfK  oorreipend  on  the  contrary  to  tbeir  ncM 
eODplete  agreement  in  tlie  cxtranrdinary  image,  tnd 
these  two  images  will  exhibit  tint*  rigorously  ooow 
plementary  to  cicli  other,  as  l!ie  experiment  »hows> 
1  lie  cuitiurs  developed  by  poliiri»ed  light,  in  pass, 
ing  through  cr)!it,i)]:7.ed  plates,  being  only,  to  speak 
correctly,  portions  of  ktripes  produced  by  intetfei^. 
cr.cc,  we  nuist  expect  to  find  in  tiloait  ^  varybig 
the  tbicfcBCiMW  of  the  plate*,  the  •aiBe>appaf«at  de- 
vietioiH  of  the  plane*  of  polariaau'cn,  aa  wo  fovod  fa 
the  experiment  on  the  narrow  stripe*  produced  by 
means  of  the  rays  transmitted  by  two  plates  of  sul- 
phate of  lime,  of  which  the  principal  8(!ctions  were 
perpendicular  to  each  other :  and  it  has  already  been 
remarked  that  thil  analiiigj  i*  aopponed  bgr  cMervi^ 

tion. 

It  can  scarcely  be  doubted  that  this  explanttioa 
wiil  readily  be  adopted  a*  faily  aatiafectegr*  bjr  all 
thote  who  will  give  thenaelve*  the  trouUe  to  exa* 

mine  it  with  bufHcient  attention  :  and  the  subject  may 
now  be  concluded  with  ihe  lormulas  which  express 
the  intcnjiities  of  the  ordinary  and  extraordinary 
images,  for  the  case  of  a  polarised  ray  which  ha* 
pasted  through  one  or  two  crystaltianl  plates,  with  « 
perpendicular  incidence,  whatever  najr  be  the  aituao 
tlon  of  their  principal  aectiona. 

For  a  single  plate,  making  unify  the  intensity  of 
the  primitive  homogeneous  pencil;  i  the  angle  made 
by  the  principal  section  of  the  plate  with  the  primi- 
tive plane  of  p{)!ari»f"tir>n  ;  i  the  angle  made  by  this 
same  phine  wiih  the  principal  .section  of  the  rhom- 
boid or  of  tJie  achromatic  prism,  by  means  of  which 
we  analyse  the  emergent  light :  o—t  the  diflbfCOCtf  of 
the  paths  of  the  orditMiy  and  extraordinary  rays  at 
their  emer^fence:  i  the  fnterral  aheady  explained, 
and  T  the  circamference  nf  rf  i  circle  of  Wblch  tho 
diitiseter  ia  unity:  we  shall  then  have, 
For  the  ordinaiy  iBM|g^  eo*  H—  ais  C*  liii  4  (*— «) 


For  th«  extikenliMrjr  im^  aio  ^-|.iui   eta  S(^) 


When  the  polarised  pencil  has  pai.<e<l  throuj;h  two 
plates,  there  must  be  an  additional  element  in  the 
formula,  that  is,  the  angle  formed  by  the  principal 
section  of  this  second  plate  with  the  prinitive  plane 
of  polarisation  :  let  this  angle  be  t,  allthe  other*  i«- 
tainbig  tlie  aame' ajnbol*,  and  let  o'—t>  be  the  dif- 
linac*  of  the  patn  helooging  to  the  second  plate : 
|h«  kt«ii%  «rth«  ofdioarjr  Jbh^  aibrdcd  by  a  peo. 
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^'tfuff^  ^'  i'gf"  will  then  be  represented bf 


N   OF  LIGHT. 


■uy  b«  tbe  direction  of  the  principal  leotioo.  FronPtUni 

CMh+  tin  a  lio  3i  CM  2f/-l.i— .:ni.£=l'       »hafe«oilttiic«  it  might  be  supposed  that  it  hid  re- /4k 
T  Mm  Tu  CM  W+'—t)  •af*^  mned  the  character  of  ordinarj  1  ^^1  i    but  if  it  b«  

traiMmitted  through  •  cryauIlizLd  p^aii;  before  it  it 
^filCM  lSM^^-—tMH4nii    ■ul^je^"-'^  to  the  action  of  tlie  rhomboid,  we  shall  looQ 

perceivr  h  distinction  :  for  in  this  ca«e,  common  vhite 
light  would  uflbrd  two  while  images,  of  the  lame  in- 
teneily  ;  while  the  light  of  the  ptralIeU!|Hp«d  it  din^ 
ed  into  two  pencils,  both  strongly  colooivd. 


no  S(f4.t-^)  tioV. 


+  aio  *<  aia  Si 


ain  2((-(.i— ()  ginV. 


o—€—(o'—e') 


aod(hehttB> 


Mtj  of  the  extraordinary  image  ia  ibaodbj  I 
fag  this  expression  from  unity. 

If  wc  calculate  separately,  according  to  these  for- 
mulas, the  intensitiet  of  the  rays  of  the  different  co- 
lours  which  compose  white  liglit,  wc  obtain  the  tint 
of  the  ordioarr  or  of  the  exuaordioarr  penciJ,  whe- 
ther tho  1^  ppnioaaljp  poltrite^  ha»  passed 
tbHMuh  «aa  «r  two  crjUtalfiMd  plates :  and  if,  in  this 
OUcalMloa,  wo  cnplojr  for  o — e  and  for  o'— e'  the 
values  corresponding  to  the  ■Wtvit/Ma/ double  refrac- 
tions to  which  the  diffirreni  species  of  rays  are  sub- 
jcct,  we  shall  fir.d  the  must  prr/rcl  agreementbttwetn 
tbe  formulas  and  the  experitueau,  even  in  those  em. 
tals  which  afford  tints  that  appear  to  bear  m  restasw 
Nance  to  those  of  Uie  eoioured  ringa  of  Newton. 

The  phenoownt  of  these  thfai  ptatM  therefore, 
wfaildl  aeoned  to  aone  persona  to  afTonl  an  unex- 
cefltMmable demonstration  ol  the  system  of  emiMion  ; 
which  seemed  to  require  the  assistjincc  of  the  most 
aiiigular  oscillation*  of  ihe  molecule*  of  light;  which 
seemed  to  enable  them  to  discover*  in  tlioee  BMticlct, 
BO  axis  of  rotation,  a  pair  of  doIMi  ood  an  oqaMor ; 
and  e»en  a  kind  of  pnaotdoo  of  tho  oouooctial 
pomU;  tboM  phonooMna  wo  bl  &et  only,  as  we  have 
jiMt  aeon,  tho  iiaaediiito  oad  UDOvoidable  conse- 
qiWDces  of  tbe  aimph  but  jnoibMiililile  htwa  of  in- 
terference. 

Sxct.  X^On  CiaeULAB  PolnrUatim. 
Tbe  kind  of  polarisation 
wliich  is  now  to  be  ofislJir. 
«d  dUbrs  essentially  fruia 
eliieh  luve  boen  iu> 


Suppose  that,  having  pola- 
rised a  pencil  of  light,  we 
cause  it  to  undergo  twice 
over,  ai  the  anglv  of  54°,  a 
total  reflection  within  a  pa- 
rallelepiped of  glaiis,  as  aeen 
in  the  figure :  the  new  pluiee 
of  reHectiaia  bctnjg  olio  lap- 
posed  to  be  tndmed  at  on 
angle  of  45^  to  the  plane  of 
primitive  polarijation:  the 
emergent  ] -  iiil  wjII  then 
have  acquired  son>c  particu- 
lar properties,  wbidi  are  ve- 
ry noMrlMblc. 

When  this  emergent  pen- 
cil b  analysed  with  a  rhom- 
boida?  crysul,  it  is  comtantly 
decomposed  into  two  rays  of 
the  same  intensity,  whatever 


Ih»  now  kind  of  rays  has  also'  aome  other  pecuC 
itico.  tt  bai  already  been  reoMrked  (Sect.  V.) 
that  one  or  more  toul  reflections  make  no  diSerence 
in  tlie  properties  of  ordinary  light;  but  they  modify, 
on  the  contrary,  in  a  reiiiurkable  manner,  tbe  pencil 
which  hH«  pas»ed  through  the  parallelepiped:  for  this 
pendl  rcsumea  alt  Ifae  qualitiaa  of  polariMd  l^ht 
when  it  has  been  r'TrJrrtril  tn  two  tnlel  nflirthwd 
milar  to  tlie  firat,  whatever  SMjr  ho  ^  ^bmI 
tbe  lattor  pfamn  of  idhotion  wMi  Kfaid  to  Aeft^ 


The  pencil  of  light  in  question  is  decomposed, 
then,  into  two  coloured  images,  when  it  is  only  an- 
alysed by  a  rhomboid  after  having  been  transmitted 
through  a  crystallized  plate :  but  it  must  be  rematit. 
ed  that  the  colour  of  each  of  these  images,  oo  die 
chromatic  cirolo  of  Newton,  ia  about  one  ibiBth  of 
the  cireonfbrenee  distant  fnm  the  place  whidi  the 
colour  of  the  »amc  imagr  u  jld  have  occupied,if  at 
had  employed  only  comiiii.ii  polarised  light. 

It  may  also  be  added,  as  another  di:?linguishing 
chai^acter,  that  Uit*  laat  kind  of  light  gives  rise  to  do 
phenomena  of  colour  after  being  transmitted  through 
plates  of  rocit  ciyatal  perpondicular  to  tba>zh^« 
through  colunuw  of  ofl  of  ttirpentuie  or  of  ethw  a> 
scntial  oilr. 

A  polarised  ray,  modified  by  two  total  reflectiooi, 
has  therefore  some  very  particular  characters,  »hich 
distinguish  it  equally  from  a  direct  ray,  and  froai  sa 
ordinary  polarised  my:  and  as  these  characters  have 
no  relation  to  the  difRrent  side*  of  tbe  ray,  tbe  mo- 
diflcation,  thus  obuined,  baa  received  the  name  of 
carcH^  p^aruatmt.  If  any  person  should  think  tbi 
danombintioD  too  Ittde  supported  by  tbe  AM  d»> 
aeribed,  he  may  be  informed  that  it  baa  been  partly 
derived  from  some  theoretical  conaideratioos,  whirfi 
appear  to  justify  it. 

The  mode  of  obtaining  the  circular  from  the  ordi- 
oary  polarisation  by  means  of  two  total  reflectwa 
having  been  deKnbed»  there  remaiaa  to  be  meotiaa* 
ed  a  very  remarhablo  method  of  procuring  the  i 
lar  pobriaatiott  mora  hnmediataiy  firaoa  * 
light 

We  cut  out  of  a  column  of  rock  crystal  a  rery  ob- 
lose  prism  with  its  two  faces  formiQg  an  angle  of 
about  150",  and  cijually  inclined  to  the  axis  of  the 
columOi  and  we  make  it  adiruaiatic  as  well  as  «e  can 
with  two  priams  of  glass  cemented  to  iu  eppotite 
facw :  or  since  tbia  owthod  must  alwajra  beinperfecli 
we  employ,  instead  of  the  glass,  two  other  prfimi  of 
took  crystal,  taken  from  pieces  which  possess  tbe 
lypposite  qualities  which  have  been  described  in 
speaking  of  plagiedral  crystals;  and  this  arrangement 
has  also  tiie  advantage  ol'  a  separation  of  the  amgei 
to  a  double  distance.  We  obtain  by  meens  of  this  little 
coubinatioa  the  cfiecta  of  double  fc&a^iani  hot  <>>• 
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■FilMmuoD  two  pencils  to  which  il  givoa  liirth,  when  they  Tiavc 
«f  Ligbt.  b««n  Uranuaitted  io  a  duccttun  parailtl  lu  Ihe  uxisot 
the  column,  haTe  not  acquired  thu  Kamc  modification 
whidi  Iceland  ipar,  for  example,  would  produce  in 
IImhb,  bat  tliey  are  circularly  polarised.  Tlioa,  if 
m  loaljM  tbent  with  •  rboaboidt.  th^  are  alvny* 
dlhrided  into  two  pencils  of  equal  intamty,  and  when 
dkey  have  unclt-rgone  two  tot  il  rrflections  within  a 
parallelepiped  of  gU&s  at  uu  uiigle  of  incidence  of 
Si*',  they  are  found  completely  polarised  in  two 
planea  inclined  45°  to  the  plaxiu  of  reflection,  the 
plane  of  polarication  of  the  omt  being  to  Um  right* 
and  tbat  of  tba  other  to  the  lefk. 

Tbeie  exittt,  therefore,  a  partienhtr  kind  of  doable 
refraction  which  communicates  to  the  rtn  s  of  li^-h:  a 
circular  polarisation,  as  the  double  refraciioa  oi  the 
Iceland  filjnul  pKodiioea  b  iham  the  erdiuiy  polar* 
iaation. 

It  follows,  besides,  from  all  the  pliunomcna  of  this 
data,  and  from  the  general  laws  oi  iototferenoo*  that 
a  peocil  ciradarly  polarised  may  be  coaddeted  as 

composed  of  two  ordinary  pencils  polarised  at  right 
angles,  one  of  them,  however,  being  supposed  to  be 
rci  iriied  in  its  path,  in  comparison  with  ilic  other,  by 
a  quarter  of  the  interval  which  has  been  already  de* 

aoiadbjtf. 

lite  propertiea  of  roya  ciretdariy  polartaed  affotd 
us  a  very  eoriotis  mode  of  reproduoag  eiaotlf  all 

tlic  phenomena  of  cola  jr";,  ^hat  we  have  observed  in 
the  plates  of  rock  cry^ul,  cut  perpendicularly  to  the 
axis,  and  iu  certain  liquids. 

For  this  purpose  we  must  place  a  thin  crystallised 
plalO  between  two  parallelepipeds  of  ordinary  glass 
fiHMadat  i^ht  aagiea,  and  similar  to  that  which  has 
been  altfadyrepwaeoted  by  a  figure.  A  pencil,  passing 
perpendicularly  through  the  first  pantllelepiped,  un> 
dergoes  within  it  two  total  rcHt  ctions  at  the  angle  of 
S*";  alter  its  emersion,  it  is  transmitted  by  the  crys- 
tallized plate,  and  further  on  it  enters  Uie  second  pa- 
rallelepiped, and  il  again  twice  reflected  within  it  i 
but  in  a  plane  perpeadicuiar  to  tbat  of  the  formern- 
fleeliomt  at  fant  it  emefgca  into  the  dr,  perpeDdieolar' 
ly  to  the  last  surface  of  the  parallelepiped.  Now  we 
may  always  obtain,  in  the  emergent  ray,  the  appear- 
ances  of  a  polarised  ray  which  has  passed  through  a 
plate  of  rock  cryitAl  cut  perpendicularly  to  tlie  axis, 
or  a  certain  depth  of  the  essential  oil  of  turpentine  : 
and  it  will  be  sufficient  fur  this  purpose,  that  the 
MUeil  incident  upon  the  first  parallelepiped  should 
le  previooslj  polanaed,  and  tbat  the  axis  of  the  in* 
lerpoeed  crystallme  plate  abould  make  an  angle  of  45* 
iridithe  two  pbnea  of  iha  total  faflectioiu. 

[Sect.  XI. — Enumeration  of  the  I'niM  iPAL  Mine- 
rals tthich  are  pouetsrd  of  particular  Propertiet 

tvitk  respect  to  Ftlariiatim.  AddadbjthaTfaiia« 
lator. 

t  All  mdi  regular  crystals  ei  belong  to  the  rhooi* 

boida!  or  pyramidal  systems  r  f  i  rystallization,  de« 
scribed  by  Mohs,  are  found  lo  have  one  axis  of 
double  refraction,  coincident  witli  the  crystalUigra- 
phic  axis  of  these  solids.— {Brewster's  EtimJiurgh 
jEucychpmBa,  Article  Optics,  p.  57'^  )  The  axis  of 
•  Mbaclion  governed  by  the  law  of  the  oblate  sphe> 
foM  m  called  by  Dr  Brewster  a  negalive  axUs  by  M> 


Biot  a  repulsive  axit ;  and  the  axis  of  the  obloDg 
spttcroid  a  fnntive  or  an  attractive  axis;  the  ciya*  ^ 
Lais  are  diitmgniihed  by  the  ilgM  —  aad  + 
lively. 

I.  Hhomboid  with  obtuse  summit. 
—Carbonate  of  lime.   Carbonate  of  Una  and 

—  Carbonate  of  lime  and  iron. 

magneaia.  » Tonnndlnak 

—  Rubellite.  Bubj  lilTCr. 
-|-  Dioptase. 

5.  RbooiboM  with  acute  auBBit. 

—  Corundnak  —  Riiby<  ' 

—  Sapphire.  Cumabar. . 

5.  R^guiv  hasaedral  prism 

—  Emerald.  ^  Nepheline,  or  Sommite. 

—  Beryl.  —  Ar«eniate  of  copper. 

—  Fhosphatc  of  lime.      ~  Arseniate  of  lead. 

4.  OctacdroD  with  a  square  base, 
-f  Zircon.  _  Mellite. 

+  Oxyd  of  tin.  —  Molybdate  of  lead. 

-I- Tungstate  of  lime.  Oetobedritei. 

6.  Right  prim  with  a  square  bale* 
+  Titaaito.  »  Mdooit* 

—  Idociaae.  Ufaalle. 
~  WeiMrite. 

6.  Bipyramidal  dodecaedron. 

+  QuKta.  —  Pboepbato-araeBlaie  of 

—  Phosphate  of  lead.  loan. 

ii.  Besides  the  crystals  belonging  to  these  classes, 
there  are  others  of  u  hich  the  primitive  form  has  not 
been  determined,  but  in  which  the  position  of  the 
single  axis  of  double  teftaetlen  hai  been  aaoartafaied. 

Cryttal*.  Axit  qf  Double  Refractirm. 

Mica  frum  Karlat.      Perpendicular  to  the  lami- 
nae. 

—  Mica  with  amianthus.  Perpendicular  to  the  lami- 

nae. 

—  Hydcet  of  attootia.     Perpendicular  to  iboquad- 

rangular  platew 
<— Anenlate  of potam.    Axis  of  quadraagiihr 

pri>m. 

—  Muriate  of  lime.  Axi»  ofhexaedral  prism. 

—  Muriate  of  strontia.  Axis  of  ht  xuidral  prism. 

—  Nitrate  of  soda.  A  xis  of  obtuse  rhomb. 

—  Subphospbate  of  pot-  Axis  of  quadrangular 

ass.  prism. 

^  Sulfate  of  niehd  and  Axis  of  quadrangular 
copper.  prism. 

—  Hyposulfatc  of  lima  Aaii  of  heiagenal  tablca. 

(HerscheLj 

-f  Boraciie.  Axis  of  cubical  rhomb, 

-j-  ApopbyUitefromUtoii.Asia  ofjpriuB.' 
4-  Ap^jrllito  anraom-'  PcipeiiucHlar  to  the  plate* 


•f  Sot&te  of  potass  and  Axis  of  bexaedral  { 

iron. 

-f  Superacetate  of  cop-  Axis  of  prism. 
per  and  lime. 

-f.  Hydret  of  nagofllia.    Perpendicular  to  the  lami* 

nae. 

+I0B.  Axisof  heaaedialprimor 

rhomb. 
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or  ugnu  1^  tymmetrical  with  respect  to  a  single  axii,  to  u  to 
have  simitar  properties  in  every  plane  pafsing  through 
that  axis:  but  Dr  l}re»'i>ter  discovered  in  18H)  thai 
in  a  great  multitude  nt  crjstuls  tlie  refractive  powers 
are  different  in  dilTLTtiu  pl.irifs  passing  through  the 
principal  axis ;  the  phenomena  and  the  law*  of  re- 
naction  being  such  as  ma;^  be  explained  from  the 
coubined  e&cta  of  two  axes  perpendicular  to  each 
other.  Mid  unequal  in  the  ellipticity  of  the  spheroids 
to  wWcb  they  belong. 

•*  All  regular  crystals  ■whicli  belong  to  theprmi- 
tir>e  system  of  Mohs,  or  *hoac  primitive  forms  are  the 
mht  prism,  wiili  its  base  a  rectangle,  a  rhomb,  or  an 
wiique  parallelogram ;  the  oiUvue  pritm,  with  itabiM 
a  toetooglOi  »  rhomb,  or  an  oblique  parallolopav  $ 
or  tho  n^UMfftdar  and  rhomboidal  oclaeJnih  Iww 
two  axes  of  double  rerracttoo*  ooioddeat  aJlli  eone 
permanent  line  in  the  primitive  Ibnn.** 

1.  Tlius,  riM  •!  I  combinations  of  the  gulfuric,  tar- 
taric, and  acetic  actdf,  with  single  earthy,  metallic, 
and  alkaline  biMWi  hw  two  «Miof  dooUe  reAae> 
tion. 

2.  The  two  apparent  axes  of  crystals  with  tfroutes 
ror  tbe  lines  in  wliich  tbe  doable  fcTnetioa  ■eeiM  lo 
Ee  Deutralised^  liave  no  ajnmiotriBRl  nlatitM  eilber 

u  irh  ihe  faces  or  prominent  L'aetof  liw  |irfaalli«e  Or 
stcuiiiinry  forms  of  minerals. 

3.  The  two  rectangular  axe*,  tTie  principal  one  of 
which  is  in  the  same  plane  with  the  two  apparent 
•US,  and  eguidulant  from  them,  have  a  constant 
•ynmetrical  relation  to  the  faces  and  axes  of  the  pri« 
loitive  forms  io  which  they  cryatallize. 

4.  The  line  exhibited  lUonj  point  of  tbe  iplieM!, 
by  III  c  joint  properties  of  two  exes,  is  represeoted  by 
the  diagonal  of  a  parallelogram,  of  which  the  sidea 
correspond  to  the  tint*  heUniging  to  the  separate 
axes,  and  make  with  each  other  an  angle  twice  as 
neat  as  the  angle  formed  bv  the  planes  passing 
tDNMgll  tliO  given  point  and  tlw  two  axes :  and  the 
inooiMPt  »r  decrement  of  the  Muere  of  tlio  velod- 
^  of  die  llglit  nay  be  computed  w  tbe  muo  meaner 
as  thii  line  representing  the  tiBt< 

ir.  The  necessity  of  any  very  minute  Investigation 
of  the  properties  ot  [larticular  substance?,  with  regard 
todouble  refraction,  is  in  great  measure  -superseded  by 
tbe  very  importaiil  facts  first  observed  by  Dr  Brewster 
in  1814  and  isi.5,  relating  to  (he  effects  of  beataad 
of  compression  in  producingdonfatereA'OfltioneiHlpo* 
larisation.  He  found  that  couqiression  was  capable 
of  producing  colour  vheaesoftaalmal  jelly  was  only 
touched  by  the  finger :  and  that  when  a  '*  negative" 
crystal,  like  that  of  tlie  carbonate  of  lime,  is  com- 
pressed in  the  din  clion  of  the  axis,  the  tints  that  it 
affords  *'  descend,"  and  that  they  "  rise'  when  it  is 
dilated :  whence  it  seems  to  follow,  that  simple  dila- 
tttion  of  0  homogeneous  subsunce  io  a  given  line 
w3l  oonatilUtO  duit  line  the  axis  of  an  oblate  sphe- 
roid  :  but  the  resulu  rcquifo  to  bo  dittiiM;uiafaea  bj 
a  greater  variety  of  experhaentt.  M.  msnel  has 
succeeded  in  exhibiting  not  only  colours  by  a  strong 
pressure,  but  a  very  manifest  reduplication  of  the 
image  of  a  line,  ^een  through  a  piece  of  glass  .strong- 
ly compressed  by  screws :  and  be  perforined  this  ex« 


perimeot  very  successfully  at  a  meetiag  of  thoPa.Pohriak 
risian  Academy  of  Sdonoee  in  IftM.^ 


Scar.  XII — HitTOMOiUb  Dmfaiu  nneaing  tk 
Dueovery  of  the  JX0Mat  PrefuHu  sf 

eemed  m  Polarisatioii* 


It  will  now  be  necessary  to  enumerate  the  i 
tutal  philosophers  to  whom  we  are  indebted  f 
discoveries,  of  wbkh  tbe  inapovtuoo  lias  baaa  <i> 

plained  in  this  article:  and  it  wilibe  eonveoleiit to 

i!i->  tiji'-  lij  !tu'  order  of  the  sectimi^. 

I.  ilutGfcxs  appears  to  be  tlie  lirhi  jicrson  tlml  ob- 
served, in  the  two  pencils  derived  from  a  single  one, 
by  means  of  double  refraction,  the  <>xtttcnce  of  par* 
tleular  properties  after  their  passage  through  At 
cmtal,  which  tbey  did  not  possess  when  they  eattr* 
edit.  ''Itaeaaia/*baaqr^*'tbatw«aioebilgedia 
conclude,  that  the  undulaCioni  of  light,  by  pitstiog' 
through  the  first  crystal  of  Iceland  spar,  acquire  s 
certain  form,  or  a  certain  disposition,  by  which,  when 
they  fall  on  the  substance  of  a  second  crystal,  in  a 
certain  position,  they  are  enabled  lo  afl'eci  boili  the 
kinds  of  matter  which  serve  for  the  two  spcciei  of 
refraction,  and  vrbeo  ibef  fUl  OH  h  fai  aaowcrpoii' 
tioo,  they  only  act  on  one  of  these  substances." 

IImis,  according  to  this  grent  philosopher,  in  Ar 
act  of  double  refraction,  the  undulation,  or  tbe  isy, 
changes  it$  form,  and  loses  its  symmetry,  so  si  to 
give  room  for  the  distinction  of  its  different  siJa, 
or,  changing  the  expression  only,  iu  ditferent  pala. 

Huygens  is  therefore  the  first  that  observed  a  pbe* 
nomenoD  of  polarisatioo»  and  thia  diiooveijr  was  node 
in  1678,  though  it  waa  onlj  poUidiaA  in  l(i90i  fnm 
tbe  tine  of  liujgens  to  tbe  year  1809k  no  obicrrrr, 
wfih  the  exception  of  the  hnmortal  author  of  the  Op- 
ticks,  had  sludii-d  tlir  huljjcct  of  double  refraction  in 
this  point  of  view  :  ar  i!  it  must  even  be  acknowledg- 
ed that,  will)  respect  to  the  facta  in  question,  nothing 
vrss  added  by  Newton  to  what  the  Dutch  matlicus- 
tician  had  discovered.  He  only  insisted  much  more 
Strongly  on  the  necessity  of  aamittioe  p<^  to  eadi 
of  tbe  lays,  derived  frooi  the  anbdivinon,  wfakh  ligbi 
undergoes,  in  passing  through  an  Iceland  crystal*  To 
M ALUS  belongs  the  honour  of  having  brought  bidt 
the  attention  of  natural  philosophers  to  the  properties 
of  light  which  forro  the  subject  of  this  ariicJe>  It 
wcH  he  that  first  pointed  out  the  singular  phenonena 
exhibited  by  the  ordinary  and  extraordinary  lajS 
when  tfaey  meet  with  transparent  reflecting  suilKC^ 
at  certain  incUnationa:  and  it  is  to  bim  that  oe  era 
indebted  for  die  neihenntieal  law,  which  appcan  lo 
connect  Inten.sltie.s  of  the  different  pencils,  info  *l)»ch 
the  light  is  divided,  when  it  passes  ibrough  tworhoCi* 
holds  of  the  t>par  in  succ«»sioa«  (JWriNinW^<^ 
cmed,  11.    bvo.    Far.  1609-) 

ii.  The  anecdote,  which  has  been  often  told,  of  the 
fortunate  drcumstance  that  led  Malvs  to  tbe  di<> 
eovery  of  tbe  polarisation  of  light  by  reflection  from 
transparent  substances,  is  perfectly  correct*  TiM 
philosopher,  so  early  arrested  io  his  pursuit  of  sdsnce 
by  a  premature  deulh,  and  to  universally  lamented 
by  his  friends,  lius  ofh  n  related  to  the  author  of  thi* 
article,  that  as  he  happened  to  be  deconipoiinp,  by 
means  of  a  rhomboid  of  carbonate  of  lime,  towards 
10 
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the  end  oP the  year  1809,  the  light  of  rl  c  sct'IriL:  in, 
reflected  from  the  glass  of  th«  winduv.*  ol  tl;<j  Lux- 
embourg, he  fir»t  observed  the  difference  of  ilie  in- 
tensity ot  the  two  images  in  different  positions  of  the 
riMonboid  :  bat  it  is  not  tnaCf  u  has  sometiroes  been 
Mated,  tfaat  ooe  of  the  ingcfl  aetmUj  diMppewed  in 
ibit  obwrsatioa ;  ftr  the  pokriMtiw  «r  tin  U«b^  at 
the  moment  of  the  experiment,  was  jptrtial.  A 
similar  difference  of  intensity  mutt  have  been  befbre 
the  eye«  of  mineralogists  whenever  they  had  bi>en 
trying  to  examine  the  double  refraction  of  crystals, 
and  had  projected  the  needle,  which  they  used  for 
aa  object  of  view,  on  a  clear  and  serene  .sky,  which 
afbrds  a  curtain  of  polarised  light.  But  the  fact  bad 
DM  «idi«4  tfaelr  aMaotion.  Malus  observed  it»  waa 
•truck  wkh  an  lit  iatportaace,  completely  analyied  it 
in  a!l  its  forms,  with  the  most  singular  sagacity,  and 
thus  became  the  creator  of  a  new  branch  of  optica. 
It  ii  to  thia  celebrated  observer  that  we  are  indebted 
Ibr  all  the  experiments  related  in  the  second  section. 
{MSmoiret  (TArcueil,  II.) 

m.  The  measoremeata  related  in  the  third  teo- 
tiOD,  which  appear  to  sbMr  that  at  equal  angulair  dii« 
DMiaa  above  and  below  ihe  aagk  of  eampleta  po> 
lartntfao,  the  reileeted  nya  caaiaih  nearly  emid 
qiiiim  ies  «f  pohiind  llghi;,  wera  obtained  bj  Mr 

Akaco. 

iv.  It  was  Dr  Brewstbr  tli:it  Ji^covered  the  re- 
narkable  law,  which  conoects  the  angle  of  complete 
polariiariea  arilb  refractive  density  of  the  sub- 
iiaMe.  It  Ml  emMHiaieated  to  the  Bojrai  Sodeij 
di«  iMi  Mnek  1618.  (Fkihtaphiad  IVMieew 
(toxf,  1815.) 

The  relation  of  the  angle  of  complete  polarisa- 
tkm  at  the  second  surface  of  a  transparent  medium 
to  the  angle  belonging  to  the  first  surface,  had  be- 
fore been  shown  by  Malus.  (A/t/n.  d' Arc.  II.)  The 
aame  relation  may  be  extended  to  the  angles,  at,  the 
aaaie  surfaces,  which  aiford  polarisation  of  equal  pre 
fortiont  of  the  licht  GtllioK  on  them.  So  that  the 
nie  given  by  Muin  is  only  a  partictdar  ease  of  a 

general  tht'Lirftn,  which  Mr  ra^o  h?:^  drtlnretl  from 
a  long  series  ol  experiments  that  have  not  btm  pub- 

V.  U  was  discovered  also  by  Malus  that  the  pencil 
trOiumitted  by  a  transparent  plate  is  partially  polar* 
iaed  in  a  plane  at  right  angles  to  the  plane  of  polar- 
iMtion  of  the  reflected  pencil.  This  fact  was  COM* 
wmlcatad  to  Ike  Inditaio  oa  the  iitb  March  1811, 
and  piibMied  the  neatt  daj  in  the  MonUeur.  See 
alio  tin  Memoin  of  ike  Mathemaiical  Class  for  1810- 
'LLui  phoUKBetrical  experiments  of  Mr  Arago  have 
established  a  relation  between  these  two  kinds  of 
polarisatiaa  which  had  been  uoubscrved  by  Malus : 
It  la  OOOtaioed  in  this  simple  enunciation.  "  The 
quMli^  of  polarised  light  ooBtiiaad  io  tho  pencil, 
ulrieb  «oT  tranepareot  pUitia  tramaate,  ia  exactly 
equal  to  Me  jnmiity  polarised  in  the  contrary  direc- 
tion, which  is  found  in  liie  light  reflncted  by  the 
same  pliLc,  1  htjga  experiments  were  made  in  1812, 
but  they  were  first  published  in  18H  by  M.  Biot,  to 
whom  M.  Arago  had  communicated  them.  (See 
Rechtrches  Exphimentaki  «t  Matkitmitiqiut  sur  la 
Mouvemeju  du  MolieJm  4i  XMtiirt,  1814.) 

It  fWlowB  lima  tUa  lair«  ai  Ur  AnfO  hadabook* 


(Sec  Amudu  de 


served,  that  at  the  angle  of  total  reflection,  and  at  TokrwiieB 
all  greater  obliquities,  the  light  wholly  escapes  pu-  ^J^^V 
larisution.  "^V^*^ 

The  phenomena  exhibited  by  piles  of  plates  were 
analysed  by  Malus.  immedlaitJj  after  hb  diaeovcfy 
of  polariMttion  by  refkvction. 

The  oliaervaiioa  that  aorna  aatiml  bodies,  agate* 
for  example^  act  00  li^t  precisely  like  these  piles  of 
plates,  is  due  to  Dr  Brewster.  {TreaiUe  on  Neit> 
Philosophical  Iiulrianenls.  8.  Ediii.  181S.) 

vi.  The  lavi  sad  experimenu  related  in  the  sixth 
action  belong  to  Mr  Frbsncl.  Malus  had  before 
attempted  lo  discover  in  what  manner  the  planes  of 
polatiiacien  changed  their  directions :  but  there  are 
■avml  iaaccoraoaa  in  iho  remite  irhioh  hohaa  pob- 
liibed.  (JlfAn.  ImL  i8ia)  The  fbvnnriae  of  Mr 
Fresnel  are  some  of  the  roost  valuable  additions  that 
have  been  made  of  late  to  the  science  of  optics.  A 
general  account  of  the  deviations  undergone,  in  re- 
flection, by  the  plane  of  polarisation  of  a  ray,  previ- 
ously polarised,  is  found  in  two  Memoirs  presented 
to  the  Academy  by  Mr  Fresnel,  on  the  9Mh  November 
Jl817nd  the  beginning  of  January  1816:  btittbe 
BWtheiuiiical  lawa  of  iho  phanomena  wera  aot  dis- 
ooiaflodand  poblirfted  tlR  18SI. 
Chimie  el  de  Hyiiqut.  XVII.) 

vii.  Mr  Arago  and  Mr  Frcsuei  are  hitherto  the 
only  philosophers  who  have  examined  the  effect  of 
polaruation  in  modifying  the  phenomena  of  interfer- 
ence. The  Memoir,  in  which  they  first  recorded  the 
resulu  which  are  ineerted  ia  tba  aavaath  aacUoa*  ap> 
peered  in  the  Annalu  de  OHmie  fitr  I81ft  VoL  X. 

viii.  It  was  Mr  Arago  that  first  observed  the 
changes  in  the  properties  of  polarised  rays  when  they 
pass  through  crystalline  plates ;  he  showed  that  they 
acquire  the  property  of  being  divided  by  calcarious 
8,par  uiti)  twu  culourcd  pencils,  and  of  being  reflect- 
ed by  transparent  substances  with  tints  which  vary 
according  to  the  angular  position  of  their  aurfaces. 
Hia  Moaaoir  waa  read  to  Um  iMtUuto  oai  dw  lltb  of 
Avga^  1811,  and  priated  In  dio  Volttne  of  the  ilfju 
moirs  of  that  year. 

Dr  Brewster  published  some  similar  cxpcriuituti 
in  his  Treatise  on  I'hiioiophical  '.  n  which 

appeared  in  1813.  He  nays  that  they  were  made 
before  he  had  seen  Mr  Arago's  paper,  and  even 
"  before  asy  of  his  counuymeD  bad  eny  knowledge 
of  what  bad  been  doaa  b»  Kanba."  {EMtAurmk 
KimukgmiSat  Art.  OfTtc»  f.  887.)  -We  must  tile 
Dr  Brewatei'a  void  (br  the  first  part  of  this  assertion ; 
but  since  an  extract  of  Mr  Arago's  Memoir  was  in- 
serted in  the  Muuitemr,  on  the  SOlh  August  1811, 
there  would  be  sooM  difflciilty  in  pnmag  tba  tradi 
of  the  second  part. 

The  phenomena  exhibited  by  plates,  cut  perpen- 
dicularly 10  ibo  taut,  vera  riao  deaciibed  by  Mr 
Araco  in  the  same  Menon'. 

We  are  indebted  to  Mr  Biot  for  the  nile,  accord- 
ing to  which  the  deviation  of  the  poles  is  effected, 
whether  on  account  of  the  particular  kind  of  "  each 
ItunioAr  molecule,"  or  on  account  of  the  more  or  less 
considerable  thicknesses  of  the  plates  by  which  these 
"  molecules'*  have  been  ttanaBaittod.  Uia  MemouT' 
was  read  to  the  loMiiiBla  IB  Saptaaabar  |818»  aad 
priniad  abortly  after. 
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POLARISATION  OF  LIGHT. 


Mr  Heracbel  it  the  author  of  Uic  cariotw  otesrva> 
tioD  ralaitinig  to  tbo  fiMOta  of  plagiedral  crjstali. 
(2>»iiMe(MNit  ^  the  PhUn^iad  Society  of  Cam- 
bridge, \.) 

The  extension  of  the  propertie*  of  plate*  pcrpen- 
tlicu'.ar  to  the  uxis,  by  which  they  are  aswi^ntil  to  tlie 
ttrata  of  certain  l>quidU,  was  maiie  by  Mr  Biot  in 
(Bulletin  det  Science*,  Dec.  IHlS.) 

ix.  Tbo  kwa  of  tbo  itepelariaatkM  fvodttoad  bf 
CTTitalliied  platea,  parallel  to  tfa«  oxia,  wo  ndoeed  to 
the  three  fiilloivici:' 

1.  The  rooiiua  ol  die  pk:c  in  its  plane  does  not 
alter  the  tints  of  the  images  furniahed  by  a  rhom- 
boid. Thit  retail  it  implidtlj  eoaaprabended  in  tbe 
fint  Memoir  of  Mr  ArtflOi  ifeNO  io  tbodetcription  of 
•U  tbe  iBotkMN  arbicb  omm  •  dkMfo  of  tbo  tioia^ 
dio  notion  of  tbe  ptato  in  in  own  piano  k  not  in- 
cluded. 

2.  The  tints  ul  ihu  iwa  ituiigt-s  are  thojie  of  the  co- 
loured ringa  of  Newton,  seen  by  reflection  or  by 
troDtmiation.  i  hit  iaw  had  been  laid  down  by  Mr 
Biott  bat  Mr  Hertcbel  bat  ibown  in  tbe  Cambridge 
Trmuaeliuu  tbat  it  ia  not  nnivonolly  trao:  to  tbat 
H*  tikooretieol  Importonoe  la  loot. 

S'  In  n  crV'f'i'  ~f"  '■'^t>  il>'c'  t!iicl:nr-'"!,  ttic  rnmn  \ihr- 
nomeoa  ot  polariialioa  are  repr^iilui-cil  »[  thit.^nt.i.-.i^a 
which  fona  a  teriet  like  that  ol  li  l  cuiourcd  rings 
of  Mewtoo.  When  we  bxaroinc  with  a  rhomboid  a 
crystal  cat  b  a  proper  manner,  so  that  two  t£  ita 
lecoa  fora  in  angle,  and  which  is  projadad  on  a 
bode  groood  aflbrding  polarised  light,  etcb  image 
appears  bordered  by  rei.'uliir  itrfuL-,  p.irnllc!  to  ttir 
angular  ed^e  of  the  priaiu,  and  scputan  ci  Ity  t  ;|ual 
apaces.  Mr  Aragn,  when  he  detcnbed  i.hi^  (ilnLno- 
mcna  in  August  1811,  advanced  it  a*  a  sufficient 
proof  of  tbit  tliird  law.  The  Academy  of  Scieooo% 
•od  iit  Laokoe  in  portioiikr,  did  notodaiittbo 
dinion  aa  oanoaitniied,  OBdodfaoeta 


tdfaoetada 

of  the  thicknesses  was  required.  Count  Rumford, 
who  was  present,  cil'ered  the  use  of  an  instrument 
which  li(  liiiJ  employed  for  i>ome  other  purposes,  and 
which  seemed  to  promise  a  sutiicient  d^rce  of  pre» 
airion:  the  coMian  aomparer  wu  alao  awnllonod ■■ 
pioper  for  the  povaoaa.  Mr  Ar^Okiipoalbceean> 
geitiooa,  nndertook  to  nwke  tbeae  Author  expert* 
ntenta.  But  Mr  Biot  anticipated  him:  and  he  hat 
therefore  a  claim  to  lUc  firit  direct  demonstr atiom  of 
tbe  law  of  the  thicknettes. 

i.  The  brilliaot  Uou  of  each  of  tbete  ioaget  may 
bo  calcuUied  rmoi  tbe  lawa  of  interference,  accord- 
ii^  to  tbe  diflbfonoe  of  tbo  petha  and  of  tbe  veloGi« 
tlea  of  Ao  ordinary  and  extnoidinary  rayt.  Thii 
important  remark  is  due  to  Dr  Tin :\;a  ,  'Yovysa, 
who  ia  believed  to  have  published  it  lu  tlie  Q.uailcr- 
fy  Itevirw,  XI.  1814,  p.  ♦a,  49- 

It  a^rda  tbe  true  key  of  all  thete  pbenomena.  It 
muat  however  be  added  that  Dr  Young  had  not  09^ 
pfawed  either  in  wbat  circunwiaaaee  Ibe  intcrlaiiiieo 
of  tbe  rajFfl  can  teke  places  nor  why  we  aeo  no  eo> 
lourti  unit  sE  the  cryttallized  platct  are  exposed  to 
li^ht  |)i  ev  lULisIy  polariaed.  The  new  properties,  which 
rcq,i;i\d  to  be  combined  with  the  ordinEry  Ja.ii  of 
interference,  in  order  to  obtain  a  complete  explana* 
lioD  of  the  Jacli^  mn  diloovand  br  Mr  Anga  «ad 


Mr  FlftHi,  aa  they  have  been  deteribcd  ia  i^hm 
iOfanlh  OMtioa.  tbia  dttaa  of  tbe  Memm,  ii  *^ 
whidi  Mr  F^eand  pnblbbed  thii  aapUnttioD,  ut  '^'^ 

181(T  and  IRIS. 

'Ihe  ingfii.uut,  anii  delicate  experimeal^  wkci 
have  been  employed  as  tests  of  the  iDaccortcy  of  the 
theory  of  moveable  polarisation,  are  also  due  to  Hf 
Freaaet,  or>e  of  tbe  most  inventive  ibcorists  isiil 
aa  one  of  tbo  neat  aluUul  esnctioiaaten  that  hut 
devoted  theeiaelaiaa  to  adnaa  IB  lUa  or  in  u;  m: 
the  forniL.i  t  !  and  at  the  oad  of  ibo  aooliao Mib 
Mr  Fresiitl'i- 

X.  The  phenomena  of  circular  polarisatioo  wre 
ditcovered  by  Mr  Fresnel,  who  described  tod  las- 
lyted  them  in  a  Memoir  read  to  tbe  Aodo^  d 
Scienoea  in  Moveodier  1817,  and  la  JmmjitO. 
Hia  later  reaearcbee  oa  tbfo  mAjjtA  aia  iaaabd  b 
the  Build i:i  r.f  the  Philoaaaibie  8adai|^ DiCMte 

1822  anu  i  cljf uary  1888. 

1  i  L  rc  are  a  few  other  particular*,  rdtting  tttht 
devclopcment  of  tintt  b^  repeated  reflectiou  ttlk 
aurfacet  of  metallie  BHirora;  to  the  riitgssexak 
ctyttalliaed  pleiai  cat  peneodicHlarlj  to  ihe  Mi 
'  witb  a  rnonboid  held  ver 


when  eaeawntd  witb  a  rbbnboid  held  very  near  ikw 

and  to  the  pbcnorncna  nf  tlie  absorption  orpdiniei 
light  by  certain  crystals.  The  first  have  hjthets 
bee:i  rLiiaced  to  no  direct  ar,;;!, igy  wnn  other  aftc- 
tioot  of  poiariaed  light :  tbe  second  st&a  to  lie  ^ 
rived  from  a  modification  of  the  law*  already  expisis- 
ed  in  the  oiotb  aectton ;  tlie  diacovcnaf  tbiiGaio> 
ed  phenoaena  belonging  to  ibo  diird  heaAhiiha 
disputed  by  Mr  Biot  and  Dr  Brewster,  bat  they 
pear  to  have  been  first  obterved  by  Mr  Acagoa 
1814.  (See  Bioi's  Rccherckei  tur  Us  Momrmnj  lia 
MoUculetdeLumwre.  4to.  Faria^  181i.  f.ixum,} 

[Sect.  XIII. — THEoHtrtcAL  Tnvcsltgalmt iMetid 
to  lLi.08TRATE  the  PkctMimena  of  PokriM^ 
Added  bj  tba  Tnaabdack 

We  are  led,  from  the  factt  which  haveb«n<"»- 
Bieraied  in  tbe  11th  Seotioo,  to  tbe  reaiirbUr 
cdacidenea  between  tba  dinoeariae  «f  Dr  B<««- 
tar  reapecting  cryttalt  with  two  axea,  and  i  thM<7 
wbidi  had  been  publtahed  a  few  yean  terSa  it 
order  to  illustrate  the  propagation  of  8^  a:«i'- 
tion  in  a  medium  compre&ted  or  dilated  lu  « is'' '■- 
direction  only,  and  to  prove  tbat  lucb  an  oi"^"' 
lation  mutt  nooeaaarUy  aaaame  a  tpheroidai  i»ia 
upon  the  meeiiaBioal  priociplet  of  tbe  Hajp'f^ 
tbeory.  Aa  every  contribution  to  the  iaia^*"" 
of  BO  difficult  a  tubject  may  chance  to  heofa* 
value,  it  will  be  worth  while  ti  i-upy  t)  i"  ^^""^^^ 
tion  here,  from  the  Quarierli/  Eexiett  tor  Now™* 
1S09,  Vol.  11.  p.  S45. 

"  The  propoiiiion  to  be  demonatrated  ***  0*- 
Am  hmmlie  it  propagated  through  every  poff*^'^. 
ttrHm^a  lamrihir  rfaaf  ir  tmitltmetmUeJor»¥ 
«M  e^plk  ttmdulation.  .  ^ 

"  When  u.  piirtitle  of  ihc  clastic  mediuni  is*" 
placed  ia  an  oblicjue  direction,  tbe  r«iit«!ce' 
duced  by  the  compreaaion,  ia  the  joint  re^u  i  '  ^  ' 
foi«ea  ariatoa  ftom  ibe  daatidty  ia  the 
tba  lanJoM^  aad  inatniiafina  dttactbaiwA'** 
4 


Digitized  by  Google 


POLARISATION  OP  LIGHT.  861 

]  PobriMtioR 
the  circumscribing  drde  !s  found  — ;  and  the  senii.  of  L«hi- 

diameter  itseif,  rqiial  to  unity,  rcduce( 

of  the  aecaou  of  these  angles ;  that  is.  to  n  ^- 


ia  these  two  directiooswere  equal,  the  joint 
would  looaain  proportiooal  to  tbo  di^plaoeaamt 
of  the  putkle.  being  expressed,  as  waQ  b  muniliide 

aa  in  direction,  by  the  diagooal  of  the  parallelogram, 
of  which  the  sidu.«  measure  the  relative  displacements, 
reduced  to  their  proper  directions,  and  express  tile 
forces  which  are  proportional  to  them.  But  when 
the  elasticity  is  less  in  one  direction  than  in  the 
other,  the  oorreaponding  side  of  the  parallelogram 
oxpreasing  the  fiwves  must  be  duninitfied,  in  the  ra- 
tio which  we  may  call  that  of  1  to  m ;  and  tbo  diago* 
nal  of  the  parallelogram  w3l  no  longer  coincide  in 
direction  with  the  line  of  actual  displacement,  so  that 
the  particle  displaced  will  alao  produce  r  lateral 
pressure  on  the  neighbouring  particle  of  the  medium, 
and  wiU  itseif  be  urged  by  a  lateral  force.  Hiia 
force  will  however  have  no  effect  in  promoting  the 
direct  propagation  of  the  undulation,  being  |^robei> 
Wy  employed  in  gradtiallj  dianging  the  dlreetHHi  of 
the  actual  motions  of  the  Successive  particles ;  and 
the  only  efficient  force  of  elasticity  will  be  that, 
M!ii:h  uct^  ;r:  ttie  direction  in  which  the  undulation 
is  advancing,  and  which  is  expressed  by  the  portion 
of  the  line  of  displacement,  cut  off  by  a  perpendicu- 
lar falling  on  it  from  the  end  of  the  diagonal  of  the 
pasallelogieoiof  Ibrces ;  and  the  comparative  ^lasti* 
dtf  will  be  neesufod  by  this  portioii,  diwided  bjr  tbo 
whole  line  of  dinteceneoL  Celling  the  tengent  of 
the  angle  formed  by  the  line  of  <lispuKeniLiir  with 
Uie  line  of  greatest  elasticity  thg  ra<iiui>  bc^mg  i, 
the  force  in  tliis  line  bciug  also  I,  the  transverse 
force  will  be  expressed  by  mt,  tlie  liac  of  displace* 

ment  by  ^{l+U),  iu  dimioutioo  by  %rr^»  the 

tbo  forao,  by 


portinn,  which 
(1—myt 


,  and  the 


1b  the given 


]+»» 

I'-fn' 

locity  of  an  impulse,  moviog  in  tlutt  directioo»  will 


direction,  by 


Hence  it  fullovn,  Uiat  the  Te> 


be  expressed  by  </ 


l+tt 


**  It  ie  aoKt  to  be  proved,  that  the  vdocilj  of  an 
JHptical  aadaledoB,  Incfeaaing  so  ee  to  nniin  il> 
ways  similar,  by  means  of  an  impiilse  propogMed 

ways  in  a  direction  perpendicular  to  the  cireumftr- 
ence,  is  such  as  would  take  place  in  a  medium  thus 
constituted.  It  is  obvious  that  the  increment  of  each 
of  the  diameters  of  the  increasing  figure  must  be  pro- 
poftionel  to  the  whole  diameter ;  and  this  increment, 
ltdaeed  to  a  direction  perpendicular  to  the  curve, 
wOl  be  propoitieiial  to  ino  perpeadifiiilir  fiiUiiig  oa 
the  eonfocate  dhmeler,  iriiieh  neeawo  tht  ve* 
locity.  We  arc  therefore  to  find  in  expression  for 
this  pcrpcndiculiU',  when  it  forma  an  angle  with  the 
greater  axis,  of  which  the  tangent  is  t.  Let  the 
greater  semiasia  be  l,  and  tbo  snaUer  a :  then  the 
tangent  of  tho  oqgje  fbmed  witii  tbo  gseeier  «i»  by 

tfaeooqfogilodieBWiBr,  being  i;  the  tangent  of  lb* 
Angle  subteodod  bj  tbo  corrotpoudiDg  ordiiMto  of 


l+nntl' 

bot,  by  the  known  property  of  the  ellipeis,  the  per* 
pendieular  required  is  equal  to  iho  pcodoct  of  tbo 
scmiaxis,  difided  bf  Ibis  seioidiiiooter,  that  la^  to 

'^"Tfir  *  diM*!^  only  to  ■■ho  aMsset, 

and  the  velocity  in  the  given  mediuro  will  always  be 

such  as  is  required  for  the  propagation  of  an  undu- 
lation, preserving  the  form  of  similar  and  concentric 
spheroids,  of  which  the  given  ellipsis  represents  any 
principal  section.  ' 

"  If  the  wbolo  of  tbo  undolatioo  wen  of  equal 
ftrco,  this  fcaaonieg  would  be  aulBdent  fbr  dMeiw 

mining  ita  motion :  but  when  one  part  of  it  is  strong* 
er  than  another,  this  superiority  of  pressure  and  mo- 
tion will  obviously  be  propagated  in  the  direction  of 
the  actual  resistance  produced  by  the  displacement 
of  tho  particles,  since  it  is  this  resistance  which  car- 
ries on  the  pressure,  and  consequently  propagates 
the  motion.  It  is  very  remarkable  that  the  directioo 
of  the  tesistaBce  will  bo  Ibuod,  on  tbo  soppoaitioB 
which  bas  been  advanced  rospecttna  the  constitution 
of  tfic  tucdium,  to  coincide  every  where  with  the  ilii- 
iiH  tt  r'.  Lit"  the  ellipsis,  when  the  displacement  is  per- 
pendicular to  tlie  surface.  For  it  is  proved  by  au* 
thors  Oil  conic  sections,  that  the  subnormal  of  the 
ellipsis  is  to  the  dkciss,  as  tbo  aquarc  of  the  losaer 
axis  is  to  the  eqaave  of  ,tbo  graaUr,  that  ii^  io  this 
case,  aa  ira  to  1,  or  as  m  to  I ;  bot  if  we  divide  tho 
ordinate  in  the  samr  rntio  of  <n  to  1,  and  jiun  the 
point  of  divisioa  witii  the  txtreinity  of  the  aubnur- 
mal,  this  line,  which  ivill  evidr  u  y  In  parallel  to  the 
diameter,  will  express,  as  we  have  already  seen,  the 
directioo  of  the  force,  when  the  normal  reprMents 
that  of  the  displaoeoieat.  An  inmwdiato  displaco* 
in  iho  diroetioo  of  aaj  diaaaeter,  naldng  an 
of  which  tho 


taagsotis^i 

of 

m-f-  tntt 


with  tho  axis 

gfsoaioloeiVof  vUlo  tho 

the  diamtar  wooM  roooira  a  wdoeity  ^ 

which  does  aot  vary  in  the  same  proportion.  It 
mu«t,1kowever,  bo  foneaibored*  that  tbo  rectilfaioai' 
direction  of  the  beam  is  not  suppoied  to  depend  on 

this  circumstance  alone:  Iluygcns  considers  each 
point  oi  the  surface  of  the  crystal,  on  which  a 
beam  of  light  impingeK,  Gu>  the  centre  of  a  new  un« 
dttlation,  which  spreads  in  some  measure,  in  every 
direction,  but  produces  oo  perceptible  efect  except 
where  it  is  supported  bj,  and  cooperates  with,  tbo 
neighbouring  undoletioiist  that  is,  ia  the  einlaoe 
w  riii:  !i  i'l  a  t  (Mrtmon  tangent  of  the  collateral  undula* 
tioos  ;  but  II  this  principle  were  applied  to  extraor- 
dinary refraction  witiu  lil  iLc  assistance  of  the  obli- 
quity of  force,  which  may  be  d«»duced  horn  the  sop* 
— ''ion  of  a  stratified  medium,  it  would  lead  08  tO 
that  tho  olessontary  impulses.  btia§  ppopa- 
•  oarfBhMW  tiajectory,  might  ha  r 
5r 
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•d  by  an  object  oot  situated  in  the  itctiluHr  pMh 

wbicb  to  not  MRnlM  by 


of  the  beam ;  a 
experiment-" 

However  satisfactorily  iliia  mode  of  viewing  tlie 
extnordinary  retraction  may  be  applied  to  the  tub' 
■e^Mot  discoveries  relating  to  the  effects  of  heat  and 
emfnuiau,  tbeie  i»  anotiier  (train  of  idoo^t 
atlMS  noffo  imnodhtoly  from  tbo  pbenoiMM  of  po* 
larisation,  and  which  might  lead  us  to  a  more  dis- 
tinct notion  of  the  tqruration  of  the  pencil  into  two 
or  more  portions,  though  it  docs  not  seem  to  con:  p  i  t - 
bend  so  entirely  the  phenomena  decoding  on  »phc- 
roicftl  uadulationi. 

We  BMjr  begin  this  mode  of  coaddering  tbe  lub- 
ject  in  the  woiA  wtitcib  have  alreadlf  been  employed 
in  the  Article  Chromatics,  p.  161>   "  If  we  as- 
sume as  a  mathematical  postulate.  In  tbe  undulator^ 
theory,  without  attempting  to  detnonstrate  its  physi- 
cal fouadation,  that  a  transverse  motion  mny  be  pro- 
pagated in  a  direct  line,  we  may  derive  from  this  as- 
sumption a  tolerable  illustration  of  tbe  subdivision  of 
polarii>ed  light  by  reflectioQ  in  an  obliqilO plane.  Sup- 
poting  polariaatioo  to  depend  on  a  transverse  moUoB 
in  the  given  plane;  when  a  ray  completely  polansed 
is  subjected  to  sitnplc  reflection  in  n  I'tK  ri  r  ;  pV;r>e, 
nt  a  surface  which  is  destitute  of  any  polarising  ac- 
tion, and  wliich  may  be  said  to  afford  a  neutral  re- 
flection, the  polar  motion  ma}'  he  conceived  to  be 
reflected,  as  any  other  motion  u       t>e  reflected  at 
a  perfectly  smooth  surface,  the  new  plane  of  tbe  no* 
tion  being  always  the  image  of- the  (bfner  plane: 
and  the  effect  of  refraction  will  be  nearly  of  a  similar 
nature.   Hut  when  the  surface  exhibits  a  new  polar- 
ising influence,  and  the  beams  of  light  are  divided 
by  it  into  two  portions,  the  intensity  of  each  may  be 
calcalaled,  by  supposing  the  polar  motion  to  be  re- 
aolf  ed  Instead  of  being  reflected,  tbe  tunple  ?doci^ 
tie*  of  the  two  portioits  being  as  tbe  covnco  of  the 
angle,  formed  by  the  new  fdanei  of  motion  with  the 
old,  and  the  ener^es,  which  are  the  true  neaiore  of 
the  intensity,  as  the  squares  of  the  sines.    We  are 
thus  insensibly  led  to  confound  the  intensity  of  the 
supposed  polar  motion  wiili  that  of  the  light  itself; 
since  it  was  observed  by  Malus,  titat  the  relative  in- 
tensity of  the  two  portiooa,  into  which  light  is  divid- 
ed under  ouch  circunManoea,  ie  indicated  tbe 
proportion  of  the  eqearea  of  the  eedne  and  ame  of 
the  inclination  of  the  planes  of  polarisation.  The 
imaginary  transverse  motion  muit  also  necessarily  be 
alternate  ;  partly  from  the  nature  of  a  continuous 
medium,  and  partly  from  the  observed  i'act,  that 
there  is  no  d»tuietion  between  the  polarisations  pro- 
duced by  eaoses  precisely  opposed  to  each  other,  in 
the  Mine  plane."  Another  aaalogoas  hiut  ie  fbood 
in  the  Philotophiml  T)ran$Bc(iont  for  1818,  p.  773. 
*'  Supposing  the  experiments  to  be  perfectly  repre- 
sented by  [^Dr  Brewster's]  giMj.T-l  luv,  ,  it  will  follow 
that  the  tint  exhibited  depends  not  on  the  difierence 
of  refractive  densities  in  the  direction  of  the  ray 
transmitted,  but  on  the  greatest  diflierence  of  refine* 
live  denritiea  in  dvections  perpendicular  to  ^at  ef 
the  fay;  Theae  two  conditions  lead  to  tbe  nne  re- 
calt,  where  the  elftct  of  one  a«li  only  fa  eontidered, 
but  tticy  vary  materially  where  two  axes  are  sup- 
posed to  be  combined  . . .  There  can  be  little  doubt 


Ibnt  the  ffireetion  of  die  polailndoa,  fa  loeh 

must  be  determined  by  that  of  the  grcate«t  snd  lewt 

of  the  refractive  densities  in  qnestion:"  a  "  supposi-"^^ 

tion,"  which  Dr  Rrewstcr  finds     quite  correct." 

We  may  add  again  to  these  hiata  the  considera- 
tion, that  when  simple  pressure  or  extension  in  tiic 
diniction  of  anjr  given  axis  produces  a  sphereidd 
nndulatioo  fa  a  nedhtm  befiwe  homogeneous,  ttSt 
»taie  is  always  accompanied  by  the  condition,  ih&t 
a  ray  describing  the  axis,  while  tbe  densiliei  in 
all  transverse  directions  remain  equal,  undergoes 
no  subdivision,  but  that  a  ray  moving  in  tbe  plsae 
of  the  equator,  to  which  the  perpendiculars  are  tbe 
axia  and  another  equatorial  dwneter,  undergoes  the 
greatett  poaiible  separation  into  paru  that  are  r^ 
spectively  ^ofaiUed  in  the  pfann  paadng  tfanu^ 
these  direcuona. 

From  these  phenomena  we  are  led  to  be  ttrangty 
iropre*ied  with  the  analogy  of  the  properties  rf 
sound,  as  investigated  cursorily  by  Mr  Wheatstone, 
and  in  a  more  elaborate  manner  by  tbe  multiplied 
ei^erinenta  of  Mr  Savart,  which  u*e  ihoini  iH 
fa  amgr  cam,  the  eletnwtaiy  noiioM  of  the  aihi 
•tanoee  tnnimitting  sound  are  tnnsverw  lo  Aedt 
rection  in  whrrl.  t!  e  =  j  jr,il  is  propagated,  snd  lliil 
they  rcmaiii  i[i  general  parallel  to  the  originsl  iai- 
pulse. 

The  next  transition  carries  us  from  the  maikeme- 
liettl  pottulaie  here  mentioned  to  the  phytical  cmdi- 
Ism  anancd  b)r  tSi  Ftpud,  that  the  relatbe  liliia* 
tion  of  die  partldn  of  the  elherlal  nedram  iriA  r^ 

spect  to  each  other,  is  such  as  to  produce  an  elastic 
force  tending  to  bring  back  a  line  of  particles,  wbidi 
has  been  displaced,  towards  its  original  situation  bj 
the  resistance  of  the  particles  surrounding  ihi-um:, 
•nd  at  the  same  time  to  impel  thcae  particles  in  in 
own  direction,  and  in  that  directioBk  only,  or  prim- 
pally,  white  Uie  aggregate  eAtt  fa  propigatal  ii 
concentric  surfaces. 

This  hypothesis  of  Mr  Fresnel  i«  at  least  veiy  in- 
genious, and  may  lead  us  to  some  satiiifactory  coo- 
putatioos :  but  it  is  attended  by  one  circumttance 
which  is  perfectly  "/'/'"''''"A'  in  its  consequencii.  The 
substanccii  on  wUicli  Mr  Savart  made  hi*  expeiv 
ments  were  toUdt  only  ;  and  it  is  only  to  solids  thst 
■ttcb  a  Jolerfl/ reaiatanoe  haa  ever  been  attributed :  so 
that  if  w»  adopted  the  distinctfone  lidd  down  by  tbe 
reviver  of  the  undulatory  srsten  himself,  in  his  Lec- 
tures, it  might  be  inferred  that  ti]e  lurainiferoas  etbCTi 
pervading  all  space,  and  penetrating  almost  all  mb- 
Stances,  is  not  only  highly  elastic,  but  absohitelj 
solid!  !l  Tbe  phnage  fa  foertieaii  thill  (VioLt 

**  The  inunediale  came  of  idldity,  n 

ed  from  liquidity,  is  the  lateral  adhesion  of  P**" 
tides  to  each  oilier,  to  whicli  the  degree  atltti^ 
or  solidity  is  always  proportional.  This  sdhesJ* 
prevents  any  change  of  the  relative  situation  of  the 
particles,  so  that  they  cannot  be  withdrawn  fto* 
their  placeti  without  experiendng  a  considersble  te- 
liltaBoe  ftwB  the  foice  of  eefanhHi,  while  those  of  b- 
quids  may  remain  equally  in  contact  with  the  odgB* 
bouring  particles,  notwithstanding  their  chsnge  » 
form.  Wlicn  a  perfect  solid  is  extCii  U  ■  ' 
pressed,  the  particles,  being  retained  in  iheu  nt"** 
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PiilArimtion  tioDR  by  the  force  of  lateral  adlicsion,  can  only  ap- 
of  LigfaL  proacii  directly  to  each  other,  or  be  witliUrawn  fur- 
ther from  each  other  ;  and  the  resistance  is  nearly 
the  Mine,  as  if  the  same  substance,  in  a  fluid  state, 
wtn  Idelosed  in  an  unalterable  vessel,  and  forcibly 
conpKMed  or  dUatacU  ThiMthe  retistanceof  toeio 
exteniioD  or  eottmMdoa  is  leand  by  experienent  to 

tliPFer  very  little  trom  tliat  of  water  contained  in  a 
vessel  ;  and  the  same  effect  may  be  produced  even 
when  the  solidity  is  not  the  most  perfect  that  the  sub- 
stance admits  ;  for  Ihe  immediate  retittance  <if  iron  or 
tteel  to  jUxure  it  the  tame,  whether  it  may  be  hardtr 
or  ufier.  It  ofkeo  hapnens,  however,  that  the  Dng» 
nhwle  of  the  lotend  wAieeion  ii  lo  nucb  limited, 
to  allon'  a  c.ipability  of  extension  or  compression, 
and  it  may  yet  retain  a  power  of  restoring  the  bodies 
to  their  original  form  by  its  reaction.  This  force 
may  evett  b«  the  principal  or  llic  only  source  of  the 
body's  elasticity :  thus  when  a  piece  of  elastic  gum 
it  extended,  the  mean  distance  of  the  particles  ia  not 
mterially  increased . .  and  the  change  of  form  It  n- 
ther  to  be  attributed  to  a  displacemeot  of  the  pw* 
ticlea  than  to  their  separation  to  a  greater  dtltlUtee 
from  t  iirli  r'lier,  and  the  resistance  must  bo  derived 
from  lite  iattral  adhesioo  only  :  gome  other  snbstaaces 
also,  approaching  more  nearly  to  the  nature  of  li- 
quids, may  be  extended  to  many  times  tfaeir  original 
iMf  lb,  with  « leabtanee  eoDti  n  u  ul  ly  ipccMBiipg ;  and 
in  such  cases  there  can  scarcely  be  My  nMcrial 
disnges  of  the  specific  gravity  or  tlieae  substances. 
Proft  s or  Robison  has  mentioned  the  juice  of  bryony 
as  atfoftling  a  remarkable  instance  of  such  viscidity. 

"  It  is  probable  that  the  immediate  cause  of  the 
lateral  adhesion  of  solids  is  a  symmetrical  arrange* 
ment  of  their  cooatitaeBt  pirU:  it  is  ceruin  that  aU 
Boat  all  bodiea  aro  diapotBd,  in  beoomiag  aolid,  to 
eMwno  the  fbfin  of  cijttdi,  which  evidentiy  indi* 
cates  the  existence  of  such  an  arrangement ;  and  all 
the  hardest  bodies  in  nature  are  of  a  crystalline  form. 
It  appears,  therefore,  consifitcnt  both  w  ith  rtnaon  and 
with  experience  to  suppwe,  ttiit  a  crystallization 
more  or  leas  perfect  is  the  universal  cause  of  solidity. 
We  niej  imagine,  that  when  the  particles  of  matter 
are  diipoMd  witbent  any  order,  tbej  can  aSbrd  no 
«tniif  rwiitaaee  to  a  motion  io  aqrdJnetion;  bet 
when  thejp  are  regularly  placed  in  eertidn  aitnatiooi 
with  respect  to  each  other,  any  change  of  form  must 
displace  them  in  such  a  manner,  as  to  iucrease  the 
distance  of  a  whole  rank  at  once ;  and  hence  they 
may  be  enabled  to  cooperate  ia  reaiatiog  such  a 
chaageb  Anj  iatqvaUtj  «f  teorion  in  a  particular 


part  of  a  solid  ij*  also  probably  so  far  the  cause  of  Pcl»rii«»i«e 
hardness,  as  it  tends  to  increase  thestraiBth  of  union 
of  any  part  of  a  series  of  particlci  whlch  flMMt  Im  * 
displaced  by  a  change  of  form." 

It  nwiat  howefer  be  ad^tted,  that  thia  paasage^y 
no  neona  ooatatas  a  demcmtraiion  of  the  total  inc8« 
priiility  of  Hindi  to  trannait  any  impressions  by  la- 
teral adhesion,  and  the  hypotliesis  remains  complete- 
ly open  for  iliscufsion,  notwithstanding  the  apparent 
dilficulties  attending  it :  which  have  appeared  to  bring 
us  very  ucar  to  the  case  stated  in  the  same  I>ectiiree 
as  it  possible  one,  that  there  may  lie  iadMeadcnt 
worlds,  aome  emiating  in  MlBfr^  or  i^mot, 
ethen  ptrvadiitg  eaek  otter  mmm  and  tmkmmn  im 
the  tame  space.  We  may  perhaps  accommodate  the 
hypothesis  of  Mr  Frcsnel  to  the  phenomena  of  the 
ordinary  an  i  (vtri ordinary  refraction,  by  considering 
the  undulations  as  propagated  through  the  |;iven  me* 
dium  in  two  different  ways;  some  by  the  divergowa 
of  the  elementary  motions  in  the  direction  of  thei^, 
and  others  by  their  remaining  parallel  to  the  dlMO- 
tion  of  liie  impnlae  or  of  the  polarisation  :  the  fimaar 
mutt  be  Boppoaed  to  fondth  the  spheroidal,  the  lat- 
ter the  spherical  refraction.  It  I  imli  ct!  followr 
that  the  velocity  of  the  spherrcaii  unuulntiou  uuglit  to 
vary  by  innumerable  degrees,  within  certain  limits, 
accordiog  to  the  direction  of  the  supposed  element- 

5 ary  motion :  while  in  bet  the  actual  velocity  of  the 
bcrical  uadulatiana  aeenu  to  be  iiatibnnljr  equal  to 
a  velocily  in  the  dtreetion  of  the  axis ;  but  na  eb> 
lection  may  be  obviated  hy  Fjtj[iH'i:ur  the  surface  so 
constituted,  that  for  some  uakiiOMu  reason  the  pa- 
rallel elementary  motion  can  only  be  propagated  in 
the  regular  manner  wh«n  it  takes  place  in  the  direc- . 
tion  of  the  axis,  or  when  it  ia  made  to  assume  that 
dhection :  a  condition  not  wwf  ahnple  or  natural, 
bnt  by  no  aaeaaa  ineoneciniUe:  aalcBa  we  saw  any 
reaaon  to  eonaider  the  adhesion  as  a  consunt  force, 
indepeedent  of  the  direction,  and  equal  to  the  least 
or  greatest  cl.i  licky,  or  unless  it  were  possible  to  de- 
rive the  ptiennmenu  of  two  supposed  axes  of  polari- 
satioD,  which  Mr  Frcsnel  has  explained  on  the  hy- 
pothcaia  of  two  spheroids,  from  the  supposition  of 
two  ipherical  undulations  propagating  oblique  ele- 
nentaty  motiana  in  the  direction  of  tlie  actual  po> 
lariiadon  as  already  determined  fbr  these  eryatda. 

If  these  conjectures  should  be  found  to  aiford  a  sin- 
gle step,  in  an  investigation  so  transcendently  deli- 
cate, it  will  be  In  -t  t  I  )  ause  on  them  for  a  time,  and 
to  wail  for  further  aid  from  a  new  supply  of  expert- 
I  and  obcarvatiiona.]  (ut.z.) 
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Arts,  Fine. 

Asia. 

Aspholtites,  or  Dead  Sea. 


Assurance  on  Lives. 


Analyam  Chemical.    See  l>eco«,po«uon.  Cbe-    Astronomy,  P|,yric«l 


mieaJ 
Aaatmnjr,  Amnud. 

 Vegetable- 

Anclmr-and  Anchor-Making. 
Anderson  (Alexander). 

 (hmmy. 

Andea. 

Andrews  (Jamea  Petdt). 
Angle. 

— —  Trisection  of. 

Anglesey. 

Annuitiei. 

(AtUtitAm  io,  V(oI.  I.  p.  647.) 

Annuloaa. 
Anqnetil  (T.cmvIs). 

■  (Du  Perron). 

Ant 

Antrim,  County. 
Anvil. 

AnvHIe  (Jem  Bqitiate  BonignigiMn  D'). 


Atmomcter. 

Atmoapliare.   See  Climate  and  Meteorology 
Atomic  Theoiy. 
Attraction. 
Atwood  (Getnge). 
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Auetria.  ' 
Aynhife. 

Azoi«a»  or  Wcalem  Isianda 

.Babylon. 
Bacon  (John). 
Baking. 

Balance  «f  Power. 
Baldinger  (Emait  Godfivy) ' 
Balm  of  Gilead. 

Biihic  Sea. , 
Bamboo. 
Bauda  Islands. 
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Bandello. 

Bandini  (Aogelo  Maria). 

Banffshire. 
Baoluog. 

i  ftr  Savings. 


Bubary  State*- 
Sorlow  (Jod). 

Baronutcr. 

Barometrical  Measurementa. 

Barracks. 

Jkatf  (JaiiiM). 

Buthes  (Paul  Joiqih>. 

BMadov  (Jolin  B«mard). 

Basket-Making. 

Bathin«». 

Batncars,  or  Unities 
Baumu  (Anthuny). 

Bajen  (Peter). 

Bazccgurs. 
Bcattie  (James). 

BeaumarcbaM  (Pierre  AuguMio  Caron  d«).. 
Beauty. 

Beccaria  (Cesar  Booi^ana). 

Beocaria  (CKambattista). 

Beckmano  (John). 

BkIiI.k  s  (Thomaa). 

Bcdfonkbire. 

Bee. 

Beggar. 

Bejapour 

BeU  Rode  Light-HoMK. 
Belooebiftaii. 
Benefit  Sot  k  ilc^. 

Bcntinck  (VVtUiaio  U«iirj  Cavendiah) 

Bcil)iie. 
Berkshire. 

Berdioad  (F«dband). 

Bendckahke. 

BeleL 

Bi(Xm). 


Beykancer,  or 

Bibliography - 

Bichat  (Mariu  Fran<,'ois  Xavier}. 
Biiiiiiget  (George  Bernard). 
KHaofMartaGty. 
Bia^Sca. 


Bleaching. 

Blockade. 

Block  (Mark  Eieasar). 
Block. 


Biow-Pipe. 


in  Aoatomj. 


Blowing-Madiinea. 

Bogalcund, 

Bohaddin,  or  BolmMddjn. 
Bombay. 

Bwda  (John  Charlci). 
Boring  of  Cannon. 

—  Cylindei*. 

■  Muskets. 
  T^Ttland  StoOK 

1      Wooden  Pipes. 
Bora  (Ignathu). 
Boraeob 

Borromean  Islanda. 
Boswcll  (James)* 

Botany. 

Botany  Bay.    See  Australasia  and  Wale*  (New 
South). 

BouguaviUe  (Looii  Antoine  de). 
BjMtgtter  (Peter) 

Bolton  (Matthew) 
Bourbon,  Isle  of. 
Bounroing  (John  FraDci*  de), 
Broiuali  (Joeepb). 


Break wBtcTi 
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Bracondmcy  or  BicdmoclulHrak 

Brewing. 

Rrtck-Making. 

BriJgi'. 

BrisMiD  (Madiurin  Janwi). 
Briiaot  (John  Peter). 
Britain.  6ce  Gmt  Briuin. 

 New.   See  AuBttalaaia. 

Brock  icsby  (Richaid). 
Broker. 


(Chnfeft  de). 
BrouHooet  (IKem 

Bruckcr  (James). 
Br}-ant  (Jacob). 
BuaUNancay  (Louis  Gabriel) 
Buckingh«nidlU«* 
BudidufaMui 
BueoM  Ajwea. 
Bukhara,  or  Bokhara' 
Bitlkh,  or  Balk. 
Buiidelcund,  or  Bandclkhand. 
Burger  (Godfrey  Augustu>). 
Buidiii^  (Antonj 


Aiiguite). 


Calianis  (Peter  John  Gcoi]ge). 
Cabinc-t-Muking.    See  Joinecy. 
Caermarihen»hirc. 
Caemarranabire. 
Qpeialpiniti  (Andiew). 


Calcutta. 

Cril,  (Innia,  New.  Sea 
Laiciioniaa  Canal. 
Caleuderiog. 


(Peter). 

Campoinancs  (D.  Pedro  Rodrlguea). 
Cuiius  (Charles  Stephen  Louia). 
Canada. 


Cannon,  Art  of  Cattitig. 

Capillary  Auraction.     Se*  JPloida.  iSktatida«C 

Capnmiiy  (Antouio  de). 

Caraccoo. 


Carimr,  Coun^. 
Carlyle  (Joiqpll  OMf*). 

Camatic 

Caroline  IsloocU.    See  PoljDCiia. 

Carpentry 

CaHfi  (Michael). 

Catte^  or  fjaitet. 

Casyi'i  (Qiaiabaiiata). 

Caubul. 

Caufiristnun. 

Cavallo  (Tiberius).  , 
C*v«m  Coiurij.- 
Cavadllea  (AntMuo  Joaefdt). 
Caveodiah  (Hoiity). 

Celebes. 

Ceaarotti  (Mekbior). 
Ceylon. 

ChevinlAMljaa.  Sao  Ilaeempontioo,  CiNBi- 
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Chemistry. 

Cheoicr  (Mahc  Joeepli  dc). 


ChiB. 


ChinJiy. 

Chromatics. 
Cinnamon. 
Circars  (Northern) 
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Cold. 
Colony. 

Commerce. 

Conchology. 

Condamine  (Charles  Maria  de  la). 
CoodiUac  (Eueone  Boooet  de). 
ConjUbra^  of  tile  Rhine. 
Coagdetioa.  See  Cold. 
Congpi.  S«e  Z«fe. 
Cooliiig.  See  Cold. 
Copper. 

Copying-Machioet. 
Copjrrigbt.  ' 


CovIe,  County. 

Cora  Lowe  end  l^ide. 

Cornwall. 

ComwallU  (Charles,  Meiquia). 
Cottage  System. 
Cotton  Manufacture. 
Couloumb  {CSierlee  Augustin). 


Crewfbird  ( Adeii). 

Credit 

Crimes. 

Cromartyshire. 

Cryophorua. 

Cttmberiend. 

Ciuteoej.  See  Itmtf. 

Cume  (JeniMi  M .  D.). 

CullerY. 

Cyanometer. 

Dairy. 

Dalgamo  (George). 


DeliUetJacqiMe).-  • 

Dcmarary. 

Deoioa  (Charles  John  Mana). 


Denmark 
DerbjdiiM. 
Devontiiire. 
Deir. 

Dietetics. 

Differentia!  Calculus. 
Dillenius  (John  Jamea). 
Distillation. 

IKviding  or  Chwdueting  Imtnuncntsb 

JXmag. 

Doek. 

]>ock' Yards. 

Dollond  (John). 

Dolomieu  (Deodatus  Guy  Silvanus  Tancred  de 

Gralit  dc). 
Domingo  (St). 
Doncigpl,  Cootttjr. 


Down,  County. 
I>nuning* 
Drama. 
Dredging. 
Diyauder  (Jc 
Diy-BoU 
Dulilin,Ci^« 
Dublin,  County. 
Dudoa  (Charles  Pineau). 

Duhamel,  de  Vrigny  le  Monceau  (Henry  Lewi«). 
Dumarwus  (Cesar  Cbesoau). 


Dunbeftoiubtre. 

Dundas,  Henry -(Viscount  Melville). 
Dunning,  .John  (Lord  AshburUm). 
Duptiis  (Charles  Francis). 
Easter  Island.    See  Poljmesia. 
Eberfaard  (John  Augustus}. 
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Fdinbtirr^h, 
Edinburghshire. 
Edrisi,  or  AldrisL 
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Education. 
Edwards  (Dr^aii). 
Edwwdt  (Jonathan). 

E  ideograph.  See  Pantogiaph. 

Elba. 
Electricity 
Eiiipijc  Turning. 
Elliptogn^. 
EmlMiikiiieou 
Emigration. 
England. 
EntomoUigy. 
Entre-Ducro-E-M  inho. 
EquatUMia  {Addemhm,  p.  GGD). 
Emeaii  (John  AiiguMiu). 
EtKMlure. 
Europe. 
Exchange 
Earoe  Islands. 
FergpitoB  (Adaiu). 
Fennamfl^,  County.  ■ 
Fcnnat  (Peter  de). 
Ficlite  (John  ThenphiW). 
Fife«liirc. 

Filangicri  (Gaetan). 
Fire  Eicapea.   See  Pteeervi-rs  (Life). 
Fwhenee. 
Flintablre. 
Fiovicla. 

Fluents,  or  Integrals. 
Fluids,  Elevation  of. 
Foutana  (Felix). 
Fontana  (Gregory). 
Food. 
Forfarshire. 

Forster  (John  Heinliold). 
Forster  (,John  {iforj;^  AcIjuii). 
Fossil  Organic  itcmi^ins.    See  Organic  Remains. 
Foufcraj  (Antony  Ffandida). 
FoK  (the  Bi^t  HonouzaUe  Qiailea  Junet)* 
Fnmoe. 


Friendly  Island*.    Sec  rolynetio. 

Friai  (Paul). 

Funding  Systen. 

Oaliani  (Fenliaand). 

Galvadam. 

Galwav,  County. 

Garve  (Chrixtian). 

Gas-Lighis. 

Gtorgan  Islanda.   See  Fotyneva. 
GenovMi  (Anthony).  . 

Germany. 

Glaiiiorganebirp. 

Glasgow. 

G  loucesleniliire. 

CiovenMncot. 

GniMda,New. 

Great  BriCun. 

Greece. 

Guatimain,  Goetimala,  or  Gualumala. 

Guiana,  ur  Guyaiui. 

Gun-Powder.   See  Powder  (Gun). 

GuyUm  do  Morveau  (Bann  Lotm  Baiianl)i 

Haddingtmiabiic. 

Hampshire. 

Hebrides,  Neir,   See  Australasia. 

Heligoland. 

UercukDeum. 
'  HercfivdehiR'. 

HcrtfiDrd  Co]k||«. 
*  Hertlbrdshirp. 

Heyne  (Christian  Guttlob). 

Himalaya  .Moiint.iiiis. 

Holland.    (See  Netherlands,  Kingdom  of). 

Ho]]aDd,New.  (See  Walee,  New  South). 

Home  ( Jtiho). 

HortMultun. ' 
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liungory. 

HuntingdonabiiKii 

Hydranfin. 
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Lcmonnier  (Peter  C.  C). 

Lewis. 

Iniiia., 

Leyden  (John) 

iD^ahousz  (John).  ' 

lAoavf  of  toe  rKao. 

Life  Preservers.   See  FVeeefven. 

Intarwt 

Limenck,  County 

interpolation.   See  JUatmu  (Vol.  VL). 

Lincolnshire. 

Inverne9s-8bue. 

Linlithgowshire. 

Joinery. 

Lithography. 

Ionian  Islands. 

London. 

Ireland. 

Londonderry,  County. 

Longratd,  County. 

InuuMakiiig. 

Louyaoa. 

Italy. 

Louth,  County. 

Juris]>rudence. 

Luc  (John  A.  de). 

Jussieu  (Antoinc  <Ic). 

liucimeter. 

• 

Lus. 

KAlddoMope. 

Mwus  (Stephen  Lewis). 

Kant  (ImmeiMid). 

Malwab. 

Kcotelura. 

Monan,  or  I^Rine  IfliandKv  See 

Kerguden's  Land* 

ManMOtel  (John  r .}. 

Aorrv,  (  ounty. 

Marqttc"«a<5.    See  PolyneML 

Kildarc,  County. 

Maskciyne  (Mevu). 

KUkcuny,  County. 

liason  (Charles). 

KmcaidiDeihire. 

Uauritiua. 

KiDigs  Comity. 

Ifayok  Coun^. 

KmmMhtre. 

Meadi,  County. 

Kirkcudbrigfatdure. 

Mechain  (Peter  F.  A.}. 

Klinomctcr. 

Menonethshirc. 

Kookics,  or  Luoctaa. 

Mc^Vier  (Charles), 

Laccadives. 

Aleteorology. 

Lagrange  (Joaeph  Lewie). 

Mexico^  or  Now  Spun. 

Lalende  (J.  J.  de). 

Hiddkeexahire.  . 

Lemoert  (Joaii  Hcniy}. 

Minerauigy. 

Lanpe* 

MoUusca. 

 ,  Siifety. 

Monagtian)  County. 

Lanarksitire. 

Money. 

Lancashire. 

Monmoulbshire. 

Languages. 

HotttgomeiyiliiN. . 

Law  of  NatiiiM>   See  Nationa,  Law  ol*. 

Hoora  (John). 

Letccsterahire. 

MonyebiMt 

Leitnin,  Countj. 

Mortalityf  IIiunaa»  Law  ti. 

MueUer  (Joh.  Von). 

VOL.  Vi. 

Nurnshire. 
Naples. 

N«tiam(Lawof). 

NkvigatDii*  IiIuMb.  8m  PolyiMiM, 

Necker(JaBin). 

Nepaul. 
Netherlands. 
Norfblkibini. 
NorduunptoniliiK.' 
Nardmriwhad. 
Norway-   Sec  SwsdMl. 
Nottinghamshire. 
Organic  Remains,  Fossil. 
OrkiMy  and  Shetland,  or  Zetland. 
Ome  (Robert). 
Otabdte.  See  PoljaMii 
Oxfordshire. 
Pall  V  (William). 
Pal  Ills  (Simon  Peter). 
Fanuruma. 
Pantograph. 

Papuc,  or  N«ir  Guineiu  9ee  AiwtmlMiib 
Park  (Mungo). 
Pauw  (Cornelius  dr). 
PwWes-shire,  or  Tweeddikle. 
Pembrokeahire. 
Pcndnlmn. 

Mtentiariei.  See  Pkim  Dimpliiw.  . 
Perthafain. 

Peru. 

Phrenolo^'.    See  Cranioacopj. 
Physical  Geography* 
fli]faiolog7. 

PhyaolagyofVigataUci.  See  Vi(|fiMbb  PliyiU 
Playfair  (John). 


Poland.  SeeRussiaaBapire. 
Polariaation  «f  ligbt   See  Addenda  (Vol.  VL) 
Polar  Seaa. 

Pulltical  EoOIMMDJ. 
Polynesia. 
Pour-Laws. 
Populatioa. 

 iJddendmt  to»  VoL  VL) 

Ponaii(Bi«bmI^ 
PflfftugaL 

Powder  (Gun). 
Prt'senrcrs  (  Life). 
Princt  ui  Wales's  lidaiuL 
Printing. 

Mania  and  Priaon  Discipline. 
Ptoofita.  SaePoliiiMaEooiian^tibMBi 

Pniaaia. 

Quakers. 
Queen's  County. 

Queanay  (Fraofds).  v 

^%    J  f_»  

JfelflllunDlE<6a 

Bailirajr. 

Refraction,  Doullle.    ffff  illMlnih 

Rcnfri'wsliire. 
Ri'iiijii-  (.Juliii). 

Rent.    See  ruliiicai  Economy,  p.  iUiS. 

BoadaMkiag. 

Bbbiaon  (John). 

Roscomtnon,  Caimtjt 

Ross-shire. 

Roxburghshire. 

Bmnfovd  (Co«iiil)^  See  Thooipwn  (Sir  ficnf 
man). 

Rush  (Benjamin).  « 
Russian  Empire. 

Rutlandshire. 

Safety  Lamp.    Sec  Lamp*. 

8alo|if  or  Shnipdiin. 

Sandwich  Iilaiida.  SwPdrnawi 

SeoUand. 
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Scikirkshire. 

Shetland  (New  South).  -  , 

Sumpoic^  or  Smgapoi*. 

Sligo,  County. 

ScKictv  Islaiuls.    See  Polynesia.  • 
Solomon  8  Islands.    See  Australasia. 
Somerseteblre. 
Span. 

StaffovdlBltire, 

StCora-Navi;;n  tion. 
Steel,  Kngraviug  iijvm 
Stereotype  Frintiug.    bee  Printing. 
Stirlingshire. 

StoDe-lC«nii7«id  SlonejCatting. 
Sulblkthhe 

Snxtgetj, 
Sunyihire, 

Sussexsbire. 
Sutherlandshire. 
Sweden. 

BmmaUxid,  or  Switioitaiid. 

Tdcgr^.. 
Tennont  (Smithson). 

Thompaon  (Sir  B«yamiit»  CSouni  Rumfocd). 

Tides. 

Tippcrarr,  County.  - 
Tithe*.  See  T«mtkM,  p.  BH9, 
Tfloke  (John  Home). 


Aniens  AMD  TBBATma. 

Turkish  Empire. 
T]mn«»  CounQr. 
United  Statet  of  North  Anene*. 
Voodnttion. 

Value.    Sec  Political  Economy,  p.  268k 
Van  Diemaii's  Lrtnd.    See  AtutrabMUb  ' 
Vegetable  Physiolog) . 
Wages.    Sec  Taxation,  p.  6iO, 
Wakefield  (Gilbert). 
Wikt  (New  fiMth). 
Wer. 

Warwickshire. 

Watcrford,  County. 

Watson  (Uichardt  Bishop  of  Landaff). 
Watt  (Jauiea). 

Weaving  by  Powh.  Sk  Cotton«ll«mifactitre^ 

VoLIU.p.40a 
We^ta  Mod  Meaamci. 

Wcirtmeath,  Coontjr. 

Wesimorclaiu!. 
Wexford,  CoUOty. 
Wbitaker  (John). 

Wigtowmhire. 
WOtalun. 

Wine-Making.  ^ 

Worcester' liire. 
Wurtemburg. 
Yorkshire. 
ZaiK. 

Zealand,  New.   See  AuMntUuia. 
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